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- THE TECHNICAL MATERIEL CORPORATION

C OMMUNICATI ONS ENGINEERS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

The Technical Materiel Corporation, hereinafter referred to as TMC, warrants the equipment (ex-
cept electron tubes; fuses, lamps, batteries and articles made of glass or other fragile or other expendable
materials) purchased hereunder to be free from defect in materials and workmanship under normal use
and service, when used for the purposes for which the same is designed, for a period of one year from
the date of delivery F.O.B. factory. TMC further warrants that the equipment will perform in a manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

TMC will replace or repair any such defective items, F.O.B. factory, which may fail within the
stated warranty period, PROVIDED:

1. That any claim of defect under this warranty is made within sixty (60) days after
discovery thereof and that inspection by TMC, if required, indicates the validity of
such claim to TMC'’s satisfaction.

2. That the defect is not the result of damage incurred in shipment from or to the
factory.

3. That the equipment has not been altered in any way either as to design or use
whether by replacement parts not supplied or approved by TMC, or otherwise.

4. That any equipment or accessories furnished but not manufactured by TMC, or not
of TMC design shall be subject only to such adjustments as TMC may obtain from
the supplier thereof.

Electron tubes*furnished by TMC, but manufactured by others, bear only the warranty given by
such other manufacturers. Electron tube warranty claims should be made directly to the manufacturer
of such tubes.

TMC'’s obligation under this warranty is limited to the repair or replacement of defective parts
with the exceptions noted above.

At TMC'’s option any defective part or equipment which fails within the warranty period shall be
returned to TMC'’s factory for inspection, properly packed with shipping charges prepaid. No parts or
equipment shall be returned to TMC, unless a return authorization is issued by TMC.

No warranties, express or implied, other than those specifically set forth herein shall be applicable

to any cquipment manufactured or furnished by TMC and the foregoing warranty shall constitute the

Buyers sole right and remedy. In no event does TMC assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-

ability to use them either separately or in combination with other equipment or materials or from any
other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to

shipment.

The request for return authorization should include the following information:

. Model Number of Equipment.

1
2. Serial Number of Equipment.
3.
4
5

TMC Part Number.

. Nature of defect or cause of failure.

. The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the

order as applicable:

MR N =

Quantity Required.

TMC Part Number.

Equipment in which used by TMC or Military Model Number.
Brief Description of the Item.

The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC’s Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved
and not with TMC.

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,
should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York
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SECTION 1
GENERAL DESCRIPTION

1-1. SCOPE OF MANUAL.

This manual covers Radio Transmitter Model GPT-
750B-2 (figure 1-1) manufactured by the Technical Ma-
teriel Corporation. The information contained in this
manualis presented ona system basis and will aid op-
erating personnel in realizing the full performance
capabilities of the equipment. Complete description,
installation, system and unit trouble-shooting, main-
tenance instructions, and a parts list comprise this
manual. The parts list provides all information re-
quired to order any repair part of the equipment.

1-2. DESCRIPTION.

a. The TMC Radio Transmitter Model GPT-750B-2
is designed and constructed on a modular basis. The
radio transmitter employs Cabinet/Frame Assembly
Model CAB-7, Amplifier-Oscillator Model RTF-2,
Modulator Model RTM-2 and Power Supply Model
RTP-2. The radio transmitter operates in the fre-
quency range of 2 to 32 mc with AM or CW emission.
The power output varies, depending upon the type of
emission; maximum power output is 1000 watts. Op-
erationin the MCW mode is possible with the use of an
external source of keying tone, such as TMC Remote
Control Amplifier Model RTC.

b . The transmitter is completely contained in a
reinforced steel cabinet equipped with cross braces
and track slides for support of the three drawer com-
ponents. The cabinet, an integral part of the trans-
mitter, may be supplied with a reinforced steel base
or mounted on heavy-duty shock mounts. The main
power transformer is mounted on the bottom of the
cabinet. The rear panel of the center section contains
the blower, input and output connection terminals and
plugs, and the terminal boards containing power sup-
ply and RF filter components. The antenna connection
is located on the right side of the cabinet.

c. The lower drawer (figure 1-1) contains Power
Supply Model RTP-2 which provides operating power
for the amplifier-oscillator and modulator. Eight cap-
tive screws secure the unit in the cabinet. All operat-
ing controls and indicators are mounted on the front
panel; other adjustments are located in the relay deck
and on the main power supply chassis. Handleson the
front panel facilitate removal of the unit or openingthe
drawer for access to the internal adjustments.

d. The center drawer contains Modulator Model
RTM-2. A power lamp and fuse, modulator gain ad-
justment, and a modulator current meter are located
on the front panel. Seven captive screws secure the
unit in the cabinet. Handles on the front panel facili-~
tate removal of the unit or opening the drawer. All
interconnections between the modulator and the other
unite of the trangmitter are made through connectors

accessable at the rear of the unit.
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€. Amplifier-Oscillator Model RTF-2 comprises
the top drawer of the transmitter. This unit consists
of a master oscillator, crystal oscillator, a multiplier
section, power amplifier, interconnect chassis, and
the front panel assembly. It is secured in the cabinet
by sevencaptive screws. Operating controls and indi-
cators are located on the front panel and on the chas-
sis; other maintenance and periodic adjustment con-
trols are located on the various subchassis. A lamp
installing tool is supplied with the unit and is secured
in a clip on the rear of the master oscillator housing;
three hex wrenches for thevarious size setscrewsare
mounted inclips on the right side of the power ampli-
fier housing.

1-3. FUNCTIONAL SYSTEM DESCRIPTION.

a. Figurel-2 is a simplified block diagram of the
transmitting system. The RTF-2 consists basically
of a master oscillator, amplifier-multipliers, and po-
wer amplifier. The modulator comprises an ampli-
fier driver section and a modulator. The power sup-
ply contains the high-voltage, midvoltage, and low-
voltage supplies.

b. The master oscillator of the RTF-2 provides
the basic carrier signal if the transmitter is operating
onthe 2- to 4-mc band. Whenused onthe higher bands,
the output of the oscillator is applied to multipliers
which raise the frequency to the operating frequency.
The output of the multipliers is applied to the power
amplifier stage and to the transmitting antenna. A
crystal-controlled oscillator is provided if this type
of operation is desired. When operating withthe cry-
stal-controlled oscillator, the master oscillator is
disabled and one of the low level amplifiers is con-
verted to a crystal oscillator. The crystals are not
supplied as part of the transmitter. Three different
crystal positions are provided; the particular crystal
for operation is selected by a front panel control on
the RTF-2., The operation of the remaining stages of
the RTF-2 are the same for crystal operation as for
VMO operation.

¢. The modulator develops audio power for plate
modulation of the power amplifier in the RTF-2. The
modulator receives high voltage from the high-voltage
supply in the RTP-2. A front panel meter provides an
indication of modulator plate current.

d. The power supply provides all necessary operat-
ing voltages for the amplifier-oscillator, high voltage
for the modulator in the RTM-2, and controls the op-
erating mode by means of front panel controls, Safety
interlock circuits provide protection for the equipment
and personnel. A more complete description of sys-
tem operation is given in section 4 of this manual.

1-4. TECHNICAL CHARACTERISTICS.

Coamnlate rharantarictine nf tha tr
Lompiele CAlraclliericslice &I o C T

given in table 1-1,
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Figure 1-2. Radio Transmitter, Simplified Block Diagram

1-5. EQUIPMENT SUPPLIED.

Table 1-2 lists the equipment supplied to make up
the radio transmitter. The manufacturer's nomen-
clature and model number, military designation, and
common name are given. Throughout this manual the
equipments will be referred to by their common name
or manufacturer's designation.

1-6. SHIPPING DATA.

The equipment is packed and shipped in five wooden
boxes in accordance with Specification MIL-P-1755(d)
(SHIPS). The cabinet is shipped with either the steel
base or shock mounts. Table 1-3 lists the box num-
ber, contents, and shipping weights and dimensions.
The dimensions and weight of the individual units are
given in table 1-1, Technical Characteristics.

1-2

1-7. EQUIPMENT REQUIRED BUT NOT SUPPLIED.

Table 1-4 lists the equipments required to com-
plete the installation of the transmitter. Accessory
items that can be used with the transmitter and their
application are listed in table 1-5.

1-8. TUBE AND FUSE COMPLEMENT.

Table 1-6 lists the tubes used in the radiotransmit-
ter, their type, andfunction. Table 1-7 liststhe fuses,
rating, and their function. All line fuse ratings are
shown for both 115-volt and 230-volt operation.

1-9. REFERENCE SYMBOL SERIES DESIGNATIONS.

Table 1-8 lists the reference symbol series assigned
to each component of the radio transmitter.
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TABLE 1-1.

TECHNICAL CHARACTERISTICS

Operating Frequency Range:

Types of Emission:

Power Output:

Frequency Range:
Number of Crystals:
Type of Crystal:
Master Oscillator Characteristics:
Frequency Range:
Stability:
Line Voltage Effect:
Oscillator Calibration:

Readability:

Frequency Calibration:

Zero Beat Indication:

Average Plate Efficiency:

Output Impedance:

Modulation Characteristics:

Noise Level:
Frequency Response.

Audio Input:

Overload and Bias Protection:

Cooling:

Primary Power:

Overall Dimensions:

RTF-2 Crystal Oscillator Characteristics:

2 mc to 32 mc.

CW (A1) and AM (A3); MCW (A2) with use of external
tone keyer,

1000 watts CW
750 watts AM or MCW

2 mc to 4 mc
3, selected from front panel
CR-18/U

2 mc to 4 mc continuously tunable
Better than 20 cps/mc for a 30°C change in ambient
temperature

Not more than 10 cps for a +10% line voltage variation
Direct reading in cps.
20 cps/mc

Oven-controlled 100-kc oscillator provides check points
every 50 ke, Oscillator may be calibrated against pri-
mary standard.

50-kc check points on neon light null indicator. Aural
check points available with use of headset in PHONES
jack.

At least 70%

30 to 1000 ohms at angle 0° (equivalent SWR: 1:1); 50
to 700 ohms at angle +45° (equivalent SWR: 4:1) all
unbalanced to ground

Up to 100% sinewave plate modulation with less than 10%
distortion.

Better than 40 db down
Uniform within £1, 5 db from 100 to 5000 cps

600-ohm balanced or carbon microphone. Low level
microphone when used with RTC amplifier

Automatic protection

Forced filtered air from two blowers; one in cabinet,
one in RTF-2 power amplifier section.

115/230 volts, 50/60 cps, single phase, approximately
2600 watts at -0, 87 power factor

Height - 47 in, without base or shock mounts
50-3/4 in. with base
49-3/8 in. with shock mounts

Width - 37-5/8 in.

Depth - 28-1/2 in.

vy s v nan s
welLgiit = 000 1DS
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TABLE 1-1. TECHNICAL CHARACTERISTICS (CONT)

Unit Dimensions:
Amplifier-Oscillator Model RTF-2: Height -

Width -
Depth -
Weight -

Modulator Model RTM-2: Height -

Power Supply Model RTP-2: Height --

Width -
Depth -
Weight -

Width -
Depth -
Weight -

14 in.
31-1/4 in.
25 in.

108 lbs

14 in.
31-1/4 in.
20-1/2 in.
113 lbs

15-3/4 in.
31-1/4 in.
24-1/2 in.
171 1bs

TABLE 1-2. EQUIPMENT

SUPPLIED

DESCRIPTION AND MODEL NO.,

MILITARY DESIGNATION

COMMON NAME

Radio Transmitter, Model GPT-750B-2
Cabinet/Frame Assembly, Model CAB-17
Amplifier-Oscillator, Model RTF-2
Modulator, Model RTM-2

Power Supply, Model RTP-2

Cabinet, Electrical, CY-2660/URT-17A

Amplifier-Oscillator AM-2771/URT-17A

Power Supply PP-2396/URT-17A

Radio transmitter
Cabinet

RF deck
Modulator

Power supply

TABLE 1-3. SHIPPING DATA

BOX ITEM DIMENSIONS (IN. ) WEIGHT (LBS)
NO. LENGTH | WIDTH | HEIGHT
1 Cabinet/Frame Assembly CAB-7 38-1/2 31 56 610
2 Amplifier-Oscillator RTF-2 37 30-1/2 |24-1/4 233
3 Modulator RTM-2 37 30-1/2 |24-1/4 238
4 Power Supply RTP-2 37 30-1/2 |24-1/4 296
5 Assorted Items: 24-1/8 13 20-7/8 65
Test Data, 1 set
Technical Manuals, 2 each, TMC P/N IN-313
Tube, Electron, 2 each, Reference Symbols V606
and V607, TMC P/N 872- A (Removed from Power
Supply Model RTP-2)
Tube, Electron, 2 each, Reference Symbols V101
and V102, TMC P/N 4-250-A (Removed from
Amplifier-Oscillator Model RTF-2)
Cable, Power, 1 each, TMC P/N CA-103-72
Cover, Terminal, 1 each, TMC P/N MS-1505-C
1-4 004640313




TABLE 1-3. SHIPPING DATA (CONT)

BOX DIMENSIONS (IN. ) WEIGHT (LBS)
NO. ITEM LENGTH | WIDTH | HEIGHT

5 Thumbscrew, Hexagon head, 22 each,
(CONT) TMC P/N SC-139
Plug, Electrical, 1 each, TMC P/N PL-100
Plug, Electrical, 1 each, TMC P/N PL-134-NG
Plug, Electrical, 3 each, TMC P/N PL-259-A
Strip, Terminal, 2 each, F/U/W E801 and E802 lo-
cated in Remote Control Amplifier Model RTC,
TMC P/N TM-105-14- AL
Plug, Electrical, 3 each TMC P/N UG-260/U
Plug, Electrical, 1 each TMC P/N UG-59B/U
Plug, Electrical, 3 each TMC P/N UG-176/U
Mounting Kit, Antenna Tuner to CAB-7, 1 each,
consisting of:
Washer, Flat, 8 each, TMC P/N FW-25-HBC
Washer, Split, 4 each, TMC P/N LWS-25-MRC
Nut, Wing, 4 each, TMC P/N NT-110-2520BN
Screw, Hexagon Head, 4 each,
TMC P/N SCHH-2520-BC16
Nut, Spacer, 4 each, TMC P/N TE-2520-BC3H
Washer, Fiber, 4 each, TMC P/N WA-101-6
Plug, Electrical, 1 each, TMC P/N PL-259-A

TABLE 1-4. EQUIPMENT REQUIRED BUT NOT SUPPLIED

ITEM CHARACTERISTICS AND USE ITEM CHARACTERISTICS AND USE

Power Cable | 3-conductor cable for 115/230 volt Headset For aural monitoring.

ac, 3000-watt primary power in-

put, Length as required. Crystals Type CR-18/U for RTF-2. Operat-

ing frequencies should be speci-

Coaxial cable | RG-8/U, RG-9/U, RG-11/U, or fied on ordering.

RG-12/U per station requirements.

Length as required. Antenna 50 or 70 ohms, unbalanced input.

TABLE 1-5. ACCESSORIES

ITEM USE MANUAL

Transmit-Receive Relay Model | Antenna switching
TRL-3 (70-ohm impedance)

Transmit-Receive Relay Model | Antenna switching
TRL-4 (50-ohm impedance)

Antenna Tuning Unit Model TAC | Antenna tuning Instruction Book for Antenna
Tuning Model Unit TAC

Antenna Tuning System Model Antenna tuning Technical Manual for Antenna

ATS-2 Tuning System Model ATS-2

Remote Control Amplifier Tone keying for MCW operation Technical Manual for Remote Con-

Model RTC trol Amplifier Model RTC

004640313 1-5



TABLE 1-6. VACUUM TUBE COMPLEMENT

REFERENCE REFERENCE

SYMBOL TYPE FUNCTION SYMBOL TYPE FUNCTION

AMPLIFIER-OSCILLATOR MODEL RTF-2 POWER SUPPLY MODEL RTP-2 (CONT)
V101 4-250A | PA Final Stage V602 OB2 Bias Regulator
V102 4-250A | PA Final Stage V603 6X4 LV Rectifier
V201 6CL6 Amplifier/Doubler V604 5R46Y LV Rectifier
V202 12AT7 Keyer/Driver V606 872A HV Rectifier
V203 OA2 Voltage Regulator V607 872A HV Rectifier
V204 6BF5 Doubler V608 OA2 SG Regulator
V205 6146 Driver V609 OA2 SG Regulator
V206 12AT7 Keyer Clamp V610 OA2 SG Regulator
V301 6AB4 VMO V61l OA2 SG Regulator
V302 12AU7 Cathode Follower MODULATOR MODEL RTM-2
V401 OA2 Voltage Regulator

V701 12AT7 Push- pull Audio Am-
V402 6C4 Cathode Follower plifier
V403 6AH6 Amplifier V702 6L6 Modulator Driver
V404 12AU7 Cathode Follower V1703 6L6 Modulator Driver
V405 6BE6 Mixer V704 810 Modulator
V406 12AU7 Amplifier V705 810 Modulator
POWER SUPPLY MODEL RTP-2 V706 OA3 Bias Regulator

V601 OB2 Bias Regulator V707 5R4 Rectifier
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TABLE 1-7. FUSE COMPLEMENT

REFERENCE RATING REFERENCE RATING
SYMBOL (AMPERES) FUNCTION SYMBOL (AMPERES) FUNCTION
115V | 230V 115V | 230V

INTERCONNECT CHASSIS ON

POWER SUPPLY MODEL RTP-2 (CONT)
AMPLIFIER-OSCILLATOR MODEL RTF-2

F603 3.0 1.5 Midvoltage Supply
F401 2.0 | 2.0 | Heater F604 0.125| 0.125 |Low Voltage B-
POWER SUPPLY MODEL RTP-2 F605 0.3 0.3 Low Voltage B+
F601 3.0 1.5 Master Oscillator F606 0.3 0.3 |Midvoltage B+
Oven MODULATOR MODEL RTM-2
F602 3.0 1.5 Low Voltage Supply F701 3.0 1.5 |Rectifier Input Line
TABLE 1-8. REFERENCE SYMBOL SERIES ASSIGNMENTS
EQUIPMENT REFERENCE EQUIPMENT REFERENCE
SYMBOL SYMBOL
SERIES SERIES
Amplifier-Oscillator Model 100-499 Master Oscillator Section 300-399
RTF-2
Interconnect Chassis 400-499
Power Amplifier Section 100-199 Power Supply Model RTP-2 600-699
Multiplier Section 200-299 Modulator Model RTM-2 700-1799

004640313
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SECTION 2
INSTALLATION

2-1. UNPACKING AND HANDLING.

The radio transmitter is shipped in five wooden
packing boxes. The contents of each box and the weights
and dimensions are given in table 1-3. Each box is
labeled as to its contents and also indicates the box
number which contains the technical manuals with di-
rections to open that particular box first. The boxes
should be placed in the vicinity of the area selected for
the installation. Each box is nailed and banded with
steel strapping. Normal precautions should be used in
removing the strapping and opening the boxes to avoid
injury or damage to the equipment. Box number five
contains the loose items including the tubes and should
be handled with extreme care. Inspect the contents of
each box for any signs of damage that may have oc-
curred in transit.

2.-2. SITING THE EQUIPMENT.

a. The transmitter should be assembled at the op-
erating position. In selecting the position for the in-
stallation, sufficient area should be allowed around the
transmitter to permit access to the terminal board con-
nections and plug connections at the rear of the trans-
mitter and the antenna connections on the side. A min-
imum of 12 inches should be allowed at the rear of the
transmitter. Two blowers are used for cooling, one
in the main cabinet and one in the power amplifier sec-
tion of the RTF-2, which both vent out the rear of the
cabinet. Free flow of air must be considered whenthe
installation is made. The top of the cabinet has holes
drilled for mounting of certain accessory units. Suf-
ficient overhead must be allowed for the installation of
these accessory units if they areto be used. Installa-
tion mounting details are shown in figure 2-1. If the
transmitter is shipped with the two top shock mounts,
usually for shipboard installations, standoffs will have
to be provided by the installing activity to insure the
required access at the rear of the transmitter.

b. Although the transmitter does not require a
specially prepared and reinforced platform, the site
should be level and be able to sustain the weight of the
assembled transmitter. If the shock mounts are used
rather than the steel base, suitable means of securing
the shock mounts to the floor must be provided.

2-3. INSTALLATION PROCEDURES.

a. Theprimary power source must be 115/230 volt,
50/60-cps, single-phase, capable of supplying 3000
watts at a power factor of 0.87. The transmitter is
shipped from the factory wired for 115-volt or 230-volt
operation, as ordered, and the line fuses supplied with
the equipment are rated accordingly. If the primary
power source is changed, wiring changes must be made
in all units. Refer to the schematic diagrams for the
wiring changes required. Table 2-1 lists each line

2-0

TABLE 2-1. FUSE RATINGS

RATING
115-VOLT 230-VOLT
UNIT FUSE | OPERATION | OPERATION
Power Supply | F601 3 amp 1.5 amp
Model RTP-2
F602 3 amp 1.5 amp
F603 3 amp 1.5 amp
Modulator F701 3 amp 1.5 amp
Model RTM-2

fuse and the proper value for 115-volt and 230-volt op-
eration. Table 2-2 lists the components in each unit
that require wiring changes prior to 230-volt operation.
Actual installation of the transmitter is accomplished
as follows:

Step 1. Placethe empty cabinet in the location se-
lected. If unit is equipped with shock mounts, bolt the
shock mountsto the deck or platform. Check the cab-
inet for level to avoid possible difficulty when install-
ing the drawers.

Step 2. Eachcabinet compartment is equipped with
drawer slides which mate with rails on the sides of
each drawer component. Power Supply Model RTP-2

TABLE 2-2. PRIMARY POWER
WIRING CHANGES

UNIT COMPONENT FIGURE
Cabinet/Frame As- T501 6-10
sembly Model
CAB-7
Amplifier-Oscillator E301 6-7
Model RTF-2 E302
Power Supply Model T601 6-9
RTP-2 T602
T604
CB601
Modulator Model T705 6-11
RTM-2 T706
004640313
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POWER TRANSFORMER
P/0 CAB-7

Figure 2-2. Transmitter Cabling Connections
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should be installed in the bottom compartment first to
avoid any possibility of tipping the cabinet. Pull the
center section of the slide out until it locks in the ex-
tended position. Engage the rails on the side of the
drawer with the extended slides and ease the drawer
into the slides. Hold the lock buttonson each rail de-
presseduntil the lock buttonpasses into the slide. The
lock button will engage the slot inthe slide and prevent
the drawer from entering furhter. Once againdepress
the lock button and the drawer will slide completely
into the cabinet.

Step 3. Install the RTM-2 in the center drawer in
the same manner

Step 4. Install the RF deckRTF-2 in the top com-
partment of the transmitter.

Step 5. If any accessories are to be mounted on
the transmitter cabinet, install them in accordance
with the mounting details shown in figure 2-1and refer
to the instructions in paragraph 2-5.

Step 6. Connect the antenna, or dummy load, toJ505
(HN type UG-560/U connector) on the side of the trans-
mitter. The antenna cable must be fabricated locally.
A mating plug, UG-59B/U, suitable for RG-8/U, RG-
9/U, RG-11/U, or RG-12/U is supplied as a loose item.

Step 7. Connectthe heavy copper ground strap be-
tween E506 at the lower rear of the cabinet to station
ground.

2-4. INTERNAL CABLING CONNECTIONS.

A number of connections must be made between the
three drawer units of the transmitter for which inter-
connecting cables are supplied separately or as an in-
tegral part of one of the units or cabinet. The rear
panel of the cabinet should be removed to facilitate ac-
cess to all connections, Figure 2-2 illustrates the
interconnections to be made and identifies the cables
and connectors by reference symbol number and color
code where applicable. Each of the cables is phys-
ically tagged with an identification label and plug and
jack numbers are stamped onthe various chassis. The
cables should be installed or connected in the sequence
shown below.

Step 1. Open Power Supply Model RTP-2 drawer.
Connect P502 of W502 to J601 on the RTP-2.

Step 2. Connect P503 of cable W501 to J602 on the
RTP-2.

Step 3. Install both high-voltage rectifier tubes
(V606 and V607) in their respective sockets. Be sure
the tubes are firmly seated in the sockets. Connect
one of the high-voltage leads from the main power
transformer in the cabinet to each tube plate cap. The
two leads are interchangeable and there is no danger
in reversing them.

Step 4. ConnectP512of high-voltage cable W508 to
J603 on the RTP-2 and P511 to J703 on the RTM-2.

Step 5. Remove the cover from the relay deck of
RTP-2 by loosening the twist lock fasteners andinsert
the time delay relay K602 and its shields.

2-4

Step 6. Check the remainder of the tubes in the
RTP-2 for secure seating. Replace the cover on the
relay rack.

Step 7. Closethe RTP-2 drawer. Open the RTF-2
drawer and be sure it locks in its extended position.

Step 8. Connect P506 of cable W503 to J303 on the
RTF-2.

Step 9. Connect P504 of cable W501 to J405 on the
RTF-2.

Step 10. Connect P301 on the cable fromthe master
oscillator compartment to J402 on the RTF-2 inter-
connect chassis. Connect P302 from the master os-
cillator to J401 on the interconnect chassis. Connect
P401from the interconnect chassisto J201 on the mul-
tiplier section of the RTF-2.

Step 11. Connect P508 (red) of cable W504 to J404
(red) on the interconnect chassis of the RTF-2.

Step 12. Connect P509 (blue) of cable W505 toJ403
(blue) on the RTF-2 interconnect chassis.

Step 13. Install all tubes in the RTF-2.
Step 14. Close the RTF-2 drawer,

Step 15. Open the RTM-2 drawer. Connect P505
of cable W503 to J702 on the rear of the RTM-2,

Step 16. Connect P501 of cable W502 to J701 on
the RTM-2.

Step 17. Close the RTM-2 drawer.

Step 18. The installation connections to terminal
boards E501 and E502 on the rear of the cabinet are
shown in figure 2-3.

Step 19. Connect the utility power input cable W510
to J502 on the rear of the cabinet. The input may be
anydc, 60 cps, or 400 cps single-phase source. What-
ever power is applied toJ502 is connectedto the UTIL-
ITY OUTLET jack J604 on the front of the RTP-2 for
use as required.

2-5. INSTALLATION OF ACCESSORIES.

a. Cabinet CAB-7 is supplied with mounting holes
for particular accessories that can be used with the
transmitter. These accessories include the coaxial
antenna switch relays, TMC Models TRL-3 or TRL-4,
Antenna Tuning Unit Model TAC, and Antenna Tuning
System Model ATS-2. Relay TRL-3 is supplied for
use with coaxial transmission lines of 70 ohms char-
acteristic impedance; the TRL-4 is supplied for use
with 50-ohm impedance coaxial transmission line.
Whichever relay is used is to be mounted on the rear
of the cabinet by means of the camlock fasteners, in
the position labeled "c¢' infigure 2-1. Connect the 70-
>r 50-ohm coaxial cable, whichever is supplied, be-
tween the rf output jack J505 on the side of the trans-
mitter to the coaxial relay. The antenna connections
are to be made to the coaxial relay instead of J505.

004640313
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Figure 2-3.

Wiring connections between terminal boards E501 and
E502onthe rear of the cabinet and the TRL-3 or TRL-4
are shown in figure 2-4.

b. The Antenna Tuning Unit Model TAC, if used,
is to be mounted on thetop of the cabinet. The mount-
ing holes are shown in figure 2-1, and labeled "a'.
Mounting hardware is supplied in the assorted items
box. The RTF-2 drawer may have to be removed to
make thisinstallation. Care should be taken toinsure
that the mounting hardware is secure within the cabinet
to avoid any possibility of falling loose into the RTF-2
chassis.

Cabinet/Frame Assembly CAB-7, Terminal Board Connections

c¢. AntennaTuning System Model ATS-2 can be pro-
vided for 50-ohm or 70-ohm input impedance. This
system consists of three units. Referto the applicable
manual for installation instructions and interconnec-
tions.

2-6. AUXILIARY EQUIPMENT.

The transmitter is designed for use with external
auxiliary equipments such as Control Unit C-1138/UR
and Remote Control Amplifier Model RTC. The wir-
ing connections between the C-1138/UR and the trans-

TRL-3 OR-4
RECEIVER MUTING
/'_Aﬁ

(5 [$]
202 GPT-750( }-2
L338388838 |50 123456789 10UI12I1314
2QQ000 ~ ESOl | 50 000000000000
RED J
ORN
BRN
wH
)
GREY :
00000000
E502 8 % 9/ % % 202122 23242526 27211
CA-552
Figure 2-4. TRL-3 or TRL-4 Interconnections to Transmitter
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7 } | 4
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| I
£505 |
1 O1+—@ |
2 | |
30 | NOTE: ALL CABLE WIRES SHALL BE #:22 OR |
HEAVIER AND SHALL BE INSULATED FOR
40 | 500V OR GREATER |
- — — | L »
Figure 2-5. Control C-1138/UR Interconnections to Transmitter
mitter are shown in figure 2-5; and between the trans-
mitter and the RTC in figure 2-6. P —
2-7. PRELIMINARY ADJUSTMENTS. €80l
1l 23 456 78 9101 121314
Prior to initial application of power, operate all Q00QQPPO00Q OO0 OO0
controls to assure free movement. Check that no
crystals are inserted in the position for X1 on the RELAY
RTF-2 interconnect chassis or in the crystal oven. X ™| conTAcTS
Set the controls on the variousunits of thetransmitter ] —~d FOR
in the positions indicated below. A complete list of ( ) RECEIVER
the controls and their functions are given in section 3 ;\\V\ — Ty

of this manual. These initial adjustments are aimed
at checking static voltages to insjre that all cablingis
correctly installed. The adjustments should be ac-
complished with the transmitter working into a 1000-
watt resistive 70-ohm or 50-ohm dummy load con-
nected to the RF output jack J505 on the side of the
cabinet.

Step 1. Rotate DRIVE control on the front panel of
the RTF-2 fully clockwise.

Step 2. Open the RTF-2 drawer and set NORMAL-
SSB switch 5204 on the multiplier section to NORMAL,
Set EXCITATION SW. switch S402 on the interconnect
chassis to CW-PHONE position.

Step 3. Onthe RTM-2, turn GAIN control R701 fully
counterclockwise.

2-6

TELEPHONE LINE
OR

CA-274 REMOTE
CONTROL CABLE

P

™~

XREMOVE THIS CONNECTION

ESO0I

MODEL GPT-750( )-2

Ve N AND SHIELD WHEN

{ TELEPHONE LINK IS USED
&=17

000000000 000

12 3 456 78 9 1011 121314

Figure 2-6. Remote Control Amplifier Model RTC,
Interconnections to Transmitter
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Step 4. Set FILAMENT LINE ADJUST switch S605
on the front panel of the RTP-2 to position 2 from fully
counterclockwise; TRANSMITTER PLATES switch
$603 to STANDBY/REMOTE; FINAL OVERLOADS. G.
and PLATE to ON; MODE select switch to TUNE, FI-
NAL PLATE switch S604 to OFF; and MAIN POWER
circuit breaker CB601 to OFF,

Step 5. Connect primary power to the transmitter
at J501 on the rear of the cabinet. Turn MAIN POWER
circuit breaker to ON; MAIN POWER indicator lamp
will light,

Step 6. Check FILAMENT LINE meter for a read-
ing of 115 volts. Adjust FILAMENT LINE ADJUST
switch S605 to obtain this reading if necessary.

Step 7. Checkthat mainblower B501 inthe cabinet
and blower B101 in the power amplifier section of the
RTF-2 are both operating properly.

‘ WARNING I

The following steps require measuring high
voltages upto 1000 vdc. These voltagesare
dangerous. Voltagesof 1000 vdc should be
measured by turning power off, connecting
probe to point to be measured, and turning
power back on. Inthis way, possibilities
of contact with lethal voltage is minimum.

Step 8. Check the voltage readings on terminal
boards E601, E602, and E603 in the power supply.
The readings should be as indicated below:

E601-1 +300 vde

-2 -95to -125 vdc

-5 -210 vdc

-8 +600 vdc
E602-9 +600 vdc

-10 +600 vdc

-11 0

-12 0

-17 +350 vdc
-18 +350 vdc
-19 0

-20 -105 vde

004640313

E603-24 -105 vdc
-25 +350 vde
-26 -105 vde
=27 -210 vdce
-28 6 vdc

Step 9. Betweenterminal 31of E603 andterminals
13, 14, 15, and 16 of E602 measure 115 vac.

Step 10. Set MODE switch on RTP-2 to SSB and
FINAL PLATES switch toON. On the RTF-2 set MUL-
TIMETER switch to PA Ebb.

Step 11. On the relay deck of the RTP-2 power
supply, set FINAL BIAS ADJ. control R605 until PA
plate current reads 130-140 ma. on PA PLATE meter
M302 on front panel of RTF-2, MULTIMETER M301
on the RTF-2 should read approximately 3 kv.

Step 12. Measure the voltage from terminals 6 and
7 of E601 in the RTP-2 to ground. Both readings
should be +600 vdc.

Step 13. Set MODE switch S601 of the RTP-2 to
CW-FS. The following voltages should be checked
from the terminals indicated to ground.

E601-3 +580vdc
-4 +1000 vde
-6 &7 +600 vde

E603-29 +600 vdc
-2 -2 vde

Step 14. The PA plate current on M302 on the
RTF-2 should read between 80 and 110 ma.

Step 15. Set MODE switchonRTP-2 to TUNE. The
voltage fromterminals E601-6 and E601-7 to ground
should be +300 vdc and the PA plate current on M302
should go to 0,

Step 16. Refer to section 3, Operation, and tune
the transmitter tothe prescribedtest frequencies using
the VMO and crystal oscillator.

Note
The crystals used must be Type CR-18/U
in the range of 2to 4 mc. The crystals
are not supplied. Operating frequencies

are determined by the using activity.

Step 17. Checkthe calibration of the master oscil-
lator as indicated in section 3.
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SECTION 3
OPERATION

3-1. INTRODUCTION.

a. The transmitter can be operated as a CW or
AM transmitter, or with the use of an external tone
keying source, in the MCW mode. Operation of the
transmitter can be controlled locally by connecting a
microphone or key to the proper terminals at the rear
of the cabinet. Remote control is possible by using
accessories such as Control Unit C-1138/UR or its
equivalent. Refer to section 2 for input connections
for the audio or keying lines.

b. The master oscillator in the RTF-2 is contained
in a temperature-controlled oven. Optimum stability
will berealized if the ovenis left on at all times if the
transmitter is in regulator or standby service. This

can be done by setting MOBYPASS switch S602 on the
RTP-2 chassis to BYPASS. This setting permits the
ovento operate although MAIN POWER circuit breaker
on the RTP-2 is OFF.

3-2. CONTROLS AND INDICATORS.

The controls and indicators for eachof the compon-
ents of the transmitter arelisted in tables 3-1 through
3-3 and the front panels of each component are illus-
trated in figure 3-1. Certain controls of the RTF-2
are located internally on the chassis. The location of
these controls is referenced to adjustment location
illustrations in section 6, Maintenance and Repair.

TABLE 3-1. MODEL RTF-2, FRONT PANEL CONTROLS AND INDICATORS

CALIBRATE control lock
MULTIMETER meter M301

MULTIMETER rotary switch S203

PA PLATE meter M302

DRIVER TUNING control C201

RF OUTPUT meter M303

DRIVE control R211

AUX. LOADING rotary S103

switch loads.
PA BAND rotary switch 5101

S102 coil.

ANTENNA LOADING control C117

ANTENNA LOADING
control lock

CONTROL OR REFERENCE
INDICATOR SYMBOL FUNCTION
INNER OVEN lamp 1301 Lights when inner oven is warming,
ZERO BEAT lamp 1303 When lighted indicates zero beat in calibration of master os-
cillator during calibration procedure.
OUTER OVEN lamp 1302 Lights when outer oven is warming.
CALIBRATE control 1.301 Calibrates the master oscillator during calibration procedure.

Locks setting of CALIBRATE control when turned clockwise.
Indicates current or voltage selected by MULTIMETER switch.
Selects current or voltage indicated on MULTIMETER meter.
Indicates PA p
Adjusts PA driver tuning capacitor.
Indicates RF output current.

Varies amount of drive to PA grids.

Selects an additional loading capacitor for lower impedance

Sets PA tank to proper output frequency band by tapping output

Adjusts amount of coupling to load.

Locks setting of ANTENNA LOADING when turned clockwise.

plate current.

3-0
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ZERO MASTER DRIVER
BEAT OSCILLATOR MULTIMETER TUNING DRIVE
1303 FREQUENCY S203 c20l
OUTER PA RF
OVEN MULTIMETER PLATE OUTPUT
CALIBRATE I302 M30I M302 M303

INNER OVEN
I30I
CALIBRATE

L30I

MASTER OSCILLATOR
FREQUENCY CPS

MASTER OSCILLATOR
FREQUENCY KCS

PA BAND
S101,S102

PA
TUNING

PA TUNING
cl3

ANTENNA LOADING
cnz

KEY
PA
J302 TUNING
PHONES
1301 ANTENNA
LOADING
MASTER OSCILLATOR
DRIVER BAND
FREQUENCY C301,302 $201,5202
OSCILLATOR
GAIN
S40! R70I

TEST KEY
S304

MODULATOR
CURRENT M70I

POWER
1701

TRANSMITTER PLATES
1603

FILAMENT LINE

M60I

FINAL PLATE
1602

POWER
F701

FILAMENT LINE
ADJUST S605

UTILITY OUTLET
J604

TRANSMITTER l

PLATES i
OPERATE-STANDBY

REMOTE I

5603 |

OVEN ‘

F60I

LOW V.
F602

MID V.
F603

Figure 3-1.
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MODE
S60I

MAIN POWER
CB60I

FINAL PLATE
ON-OFF
S604

MID B+
F606

LOW B-
F604

FINAL FINAL
OVERLOAD OVERLOAD
RESET-S.G. RESET PLATE
CB602 CB603
MAIN FINAL
POWER OVERLOAD
1604 160!

Transmitter Front Panel Controls and Indicators



TABLE 3-1. MODEL RTF-2, FRONT PANEL CONTROLS AND INDICATORS (CONT)

CONTROL OR REFERENCE
INDICATOR SYMBOL FUNCTION
PA TUNING dial Indicates the setting of the PA TUNING control.
PA TUNING control C113 Adjusts main tuning vacuum capacitor, an integral part of
PA pi tank.
PA TUNING control lock Locks setting of PA TUNING control when turned clockwise.
DRIVER BAND rotary S201 Selects frequency range of driver and multiplier.
switch S202
TEST KEY pushbutton S304 Provides emergency and test keying.
OSCILLATOR rotary S401 Selects source of frequency control for transmitter or cal-
switch ibration of MO.
PHONES jack J301 Accepts earphones plug.
KEY jack J302 Accepts key plug.
MASTER OSCILLATOR C301 Tunes master oscillator to desired frequency.
FREQUENCY control C302
MASTER OSCILLATOR ) Locks setting of MASTER OSCILLATOR FREQUENCY control
FREQUENCY control lock when rotated clockwise.
MASTER OSCILLATOR Indicates, in kilocycles, settings of MASTER OSCILLATOR
FREQUENCY KCS dial FREQUENCY control.
MASTER OSCILLATOR Indicates, in cycles, setting of MASTER OSCILLATOR FRE-
FREQUENCY CPS dial QUENCY control.
NORMAL-SSB switch S204 Establishes conditions for normal or SSB operation of am-
plifier-multiplier section. (See figure 6-2 for location.)
EXCITATION SW. S402 Selects and routes oscillator output for SSB, FS, or

CW/PHONE operation. (See figure 6-2 for location. )

TABLE 3-2. MODEL RTP-2, FRONT PANEL CONTROLS AND INDICATORS

CONTROL OR REFERENCE
INDICATOR SYMBOL FUNCTION

UTILITY OUTLET jack J604 Provides source of 115 vac.
FILAMENT LINE ADJUST S605 Selects tap on filament transformer to maintain 115 vac.
control
TRANSMITTER PLATES 1603 Lights when TRANSMITTER PLATES OPERATE-STANDBY/
indicator light REMOTE switch is in OPERATE position.
TRANSMITTER PLATES S603 Selects mode of operation for transmitter plates circuit.
OPERATE-STANDBY RE-
MOTE toggle switch
FILAMENT LINE meter M601 Indicates voltage of primary of filament transformer T603.

3-2
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TABLE 3-2. MODEL RTP-2, FRONT PANEL CONTROLS AND INDICATORS (CONT)

REFERENCE
SYMBOL

CONTROL OR
INDICATOR

FUNCTION

FINAL PLATE indicator light 1602

FINAL PLATE ON-OFF S604
toggle switch

Lights when FINAL PLATE ON-OFF switch is in ON position.

Applies high voltage to PA stage when placed in ON position.

MODE rotary switch S601 Selects transmitter mode of operation.

MAIN POWER switch CB601 Applies ac voltage to transmitter and provides automatic over-
load protection when placed in ON position.

MID B+ fuse F606 Provides protection for mid B+ circuit

LOW B- fuse F604 Provides protection for low B- circuit.

Low B+ fuse F605 Provides protection for low B+ circuit.

1F.‘I§£AL OVERLOAD indicator 1601 Indicates excessive PA plate or screen grid current.

1g

FINAL OVERLOAD RESET- CB602 Resets overload relay system when tripped by excessive

S.G. switch PA screen grid current.

FINAL OVERLOAD RESET- CB603 Resets overload relay system when tripped by excessive

PLATE switch PA plate current.

MID V. fuse F603 Provides protection for midvoltage circuit.

LOW V. fuse F602 Provides protection for low voltage circuit.

OVEN fuse F601 Provides protection for oven circuit.

MAIN POWER indicator 1604 Lights when MAIN POWER switch is placed in ON position.

light

TABLE 3-3. MODEL RTM-2, FRONT PANEL CONTROLS AND INDICATORS
CONTROL OR REFERENCE
INDICATOR SYMBOL FUNCTION

GAIN control R701 Controls gain of first audio amplifier to control modulationlevel.

POWER indicator 1701 Indicates when power is applied to modulator.

POWER fuse F701 Fuses primary power input to T705.

MODULATOR CURRENT MT701 Continuously monitors modulator plate current.

3-3. CALIBRATION OF VMO.

The operating procedure is basedon using the VMO
of the RTF-2 to supply the basic frequency. Calibra-
tion of the master oscillator must be accomplished af-
ter the proper warmup using the internal 100-kc cry-
stal oscillator of the RTT-2. Check points arc avail

able every 50 kc over the 2- to 4-mc range of the mas-
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ter oscillator. Calibration is accurate to 25 ke each
side of check point frequency.

Step 1. On the RTF-2, set OSCILLATOR switch to
CAL position.

Sth 2. Soloct the chaoclz noint franuonny nearect

ool plilll 222 Q<L

the desired operating frequency. The check point to
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be usedis the nearest one, regardless of whether it is
higher or lower than the operating frequency.

Step 3. Inserta headset into PHONES jack J302o0n
the front panel of the RTF-2.

Step 4. Unlock CALIBRATE control L301 on the
RTF-2 and rotate the knob until a beat frequency of 5
cps or less is heard in the headset and observed on
ZEROBEAT indicator lamp. The lamp will flash very
slowly as the zero beat is approached. Lock CALI-
BRATE control.

3-4. TUNING FOR AM OPERATION

For purposes of this procedure, an operating fre-
quency of 10 mec using the master oscillator is assumed.
A tuning chart which can beused as a guide when tun-
ing the transmitter is given in figure 3-2.

Step 1. Onthe RTP-2, set TRANSMITTER PLATES
switch to STANDBY/REMOTE; FINAL PLATEto OFF;
MODE switch to TUNE; and MAIN POWER circuit
breaker to ON.

Step 2. Turn OSCILLATOR switch to MO position.
Tune the master oscillator to 2500 kecs as indicated on
the MASTER OSCILLATOR FREQUENCY indicator on
the front panel of the RTF-2. Calibrate the master
oscillator at the nearest check point and retune to 2500
kc.

Step 3. Rotate DRIVE control fully counterclock-
wise.

Step 4. Set DRIVER BAND switch to 8-16 position.

Step 5. Set MULTIMETER switch to PA Ig Ma po-
sition.

Step 6. Set DRIVER TUNING switch to the position
nearest the output frequency, in this case 2.5, as ex-
plained below. A peak in PA grid current will be ob-
served at the proper setting.

Note

The basic DRIVER TUNING range as in-
dicated on the panel is 2to 4 mc. When
the DRIVER BAND switch is on the 4 to 8
mc position, the panel markings are mul-
tiplied by 2; in the 8 to 16 position, the
markings are multipliedby 4; and inthe 16
to 32 position, they are multiplied by 8.

Step 7. Tune PA BAND switch tothe 8-12position.

Step 8. Set ANTENNA LOADING control to approx-
imately 71. Set AUX. LOADING control to + position.

Step 9. Turn FINAL PLATE switch on RTP-2to ON.

Step 10. Advance DRIVE control on RTF-2 until
PA PLATE meter reads approximately 120 ma.

Step 11. Tune PA TUNING control until a definite

dip is observed on the PA PLATE meter. The PA
TUNING indicator should read approximately 159.
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Step 12. The RF OUTPUT meter can be used as a
tuning aid keeping in mind that it does not indicate ab-

solute values.
porr i
CAUTION g

A shunting bar has beenprovided within the
PA compartment for shunting the RF am-
meter thermocouple. This will be useful
when a load with low impedance and high
reactance (high standing wave ratio) is to
be matched. Under these conditions, the
unshunted circuit would cause the meter
to read off scale dueto high reactive cur-
rent in the load.

Step 13. Turn MULTIMETER switch to PA Isg Ma
position.

Step 14. Advance DRIVE control until the screen
current is about 5 ma.

Step 15. Turn ANTENNA LOADING control until
screencurrent on MULTIMETER drops almost tozero
and PA PLATE meter reading begins to rise.

Step 16. Adjust PA TUNING for dip in plate cur-
rent and rise in screen current. Continue to adjust
ANTENNA LOADING and DRIVE controls until screen
current on MULTIMETER is 5 ma. and the readingon
PA PLATE meter is 200 ma. The adjustments should
be made inincrements, eachtune readjusting PA TUN-
ING for lowest dip in plate current reading.

Step 17. Turn MODE switch on RTP-2 to PHONE
and key transmitter using press-to-talk circuit. The
screen current reading on MULTIMETER should be
approximately 90 ma. and PA PLATE meter should
read approximately 300 ma. If these readings are not
obtained, the screen current can be increased by ad-
vancing DRIVE control and plate cufrent can be in-
creased by advancing ANTENNA LOADING. These
shouldbe very minor adjustments. Releasethe press-
to-talk switch.

Step 18. If the overload protective system causes
the transmitter to go off when keyed or modulated it
will probably be because excessive screen or plate
current is being drawn. This will be indicated by FI-
NAL OVERLOAD indicator onthe RTP-2 lighting. Re-
setboth the PLATE and S. G. circuitbreakersandcor-
rect setting of tuning and loading controls to proper
current levels.

Step 19. Close the press-to-talk circuit and speak
into the microphone, noting the reading on MODULA-
TOR CURRENT meter on the RTM-2 and PA PLATE
meter on the RTF-2. Modulator current should not
exceed 250 ma. on modulation peaks. Adjust GAIN
control to obtain proper level. The PA PLATE read-
ing and the screen current reading on MULTIMETER
on the RTF-2 should not exceed 300 ma. and 90 ma.
respectively, on modulation peaks.

3-5. TUNING FOR CW OPERATION

The tuning procedures for CW are the same as for
phone operation given in steps 1 through 15, except
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DRIVER POWER AMPLIFIER
FREQ VMO PA PA PA PA PA PA MODULATOR E ACROSS
MC FREQ BAND TUNING BAND TUNING LOADING IG P ISG IP 50-OHM LOAD
2.0 2000 2-4 2.0 2-2.5 058 25 0 295 25 280 194
2.5 2500 2-4 2.5 2-2.5 116 65 0 280 26 270 194
2.5 2500 2-4 2.5 2.5-3 064 0 0 285 26 275 194
3.0 3000 2-4 3.0 2.5-3 111 30 0 275 27 265 194
3.0 3000 3-4 3.0 3.0-4 067 0 0 300 28 275 194
4.0 4000 2-4 4.0 3.0-4 131 50 0 300 29 275 194
4.0 4000 4-8 2.0 4-6 086 5 0 290 29 290 194
6.0 3000 4-8 3.0 4-6 156 60 0 295 36 285 194
6.0 3000 4-8 3.0 6-8 113 30 0 295 39 295 194
8.0 4000 4-8 4.0 6-8 154 60 0 295 44 290 194
8.0 4000 8-16 2.0 6-8 154 60 0 245 24 245 194
8.0 4000 8-16 2.0 8-12 135 50 0 270 24 260 194
10.0 2500 8-16 2.5 8-12 161 70 0 270 28 270 194
12.0 3000 8-16 3 0 8-12 176 80 0 260 30 265 194
12.0 3000 8-16 3.0 12-16 168 50 0 280 32 285 194
14.0 3500 8-16 3.5 12-16 180 65 0 285 36 290 194
16.0 4000 8-16 4.0 12-16 203 80 0 285 38 295 194
16.0 4000 16-32 2.0 16-24 163 35 0 270 | 25 265 194
18.0 2250 16-32 2.25 16-24 172 50 0 280 27 280 194
20.0 2500 16-32 2.5 16-24 180 50 0 260 30 260 194
22.0 2750 16-32 2,75 16-24 191 50 0 250 34 270 194
24.0 3000 16-32 3.0 16-24 210 65 0 280 36 290 194
24.0 3000 16-32 3.0 24-32 174 30 0 275 36 285 194
26.0 3250 16-32 3.25 24-32 180 45 0 265 38 295 194
28.0 3500 16-32 3.5 24-32 186 55 0 275 39 295 194
30.0 3750 16-32 3.75 24-32 195 65 0 270 39 295 194
22,0 4000 16-32 4.0 24-232 210 75 0 285 39 285 194
Figure 3-2. Radio Transmitter Model
004640313 GPT-750B-2, Typical Tuning Chart 3-5/3-6



that the final amplifier screen current should be 10
ma. rather than5 ma. as indicated in step 14 of para-
graph 3-4 and screen current and plate current read-
ings of step 16 should be 10 ma. and 250 ma., respec-
tively. After completingthe proceduresgiven insteps
1 through 15, proceed as follows:

Step 1. Turn MODE switch to CW-FS position.

Step 2. Key the transmitter by either pressing
TEST KEY on the RTF-2 or using an external key
plugged into KEY jack. When keyed, the PA PLATE
reading should increase to approximately 500 ma. and
the PA screen current as indicated on the MULTIME-
TER should be approximately 90 ma.

Step 3. If proper readings are not obtained, care-
fully readjust DRIVE control and ANTENNA LOADING
control until proper readings are obtained.

Step 4. The transmitter is now ready to operate.
Ifkeying is tobe accomplishedfrom a remote location,
TRANSMITTER PLATES switch should be in STAND-
BY/REMOTE position. If keyingis tobe accomplished
locally, place TRANSMITTER PLATES switch in ON

004640313

positionand key transmitter with local key inserted in
KEY jack.

3-6. ANTENNA LOADING CONTROLS

The settings of the loading controls given inthe tun-
ing chart (figure 3-2) are approximate. ANTENNA
LOADING and AUX, LOADING controls are used to
balance out reactance in the antenna system. There-
fore, the type of antenna used, and the operating fre-
quency, will influence the final setting of these con-
trols. AUX. LOADING switch will seldom be used in
the 0 position at operating frequencies above 4 mc.
When tuning the upper end of the 16-24-mc and 24-32-
mc bands, it will be necessary to advance ANTENNA
LOADING control to almostits full clockwise position
in order to obtain a plate current dip with PA TUNING
control.

3-7. OPERATOR’S MAINTENANCE.

Maintenance performed by the operator is limited
toreplacement of tubes andfuses. The tubes andfuses
used in the individual units arelistedinsection 1. The
tube location illustrations for the RTP-2, RTF-2, and
the RTM-2 are given in section 5.
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SECTION 4
PRINCIPLES OF OPERATION

4-1. INTRODUCTION.

a. Radio Transmitter Model GPT-750B-2 is de-
signedto operate primarily as an AMtransmitter. The
radio transmitter also will operate asa CW transmitter
without the use of auxiliary equipment, or in the MCW
mode using an auxiliary keying source.

b. Theprinciples of operationare explained cover-
ing the basic radio transmitter in the AM mode. The
explanationis first presented on a system basis. Fol-
lowing the system discussion, complete details of the
operation of the amplifier-oscillator RTF-2, power
supply RTP-2, and modulator RTM-2 are given. The
theory of operation should be thoroughly understoodto
aid in isolating faults to a functional unit and circuit
within the functional unit.

4-2, FUNCTIONAL BLOCK DIAGRAM DESCRIPTION.
a. AMPLIFIER-OSCILLATOR, MODEL RTF-2.

(1) MASTER OSCILLATOR STAGE. - Figure
4-1 is a block diagram of the radio transmitting sys-
tem. The variable master oscillator is contained in
a double oven to promote stability. The stage uses a
triode tube V301 in a Colpitts oscillator circuit which
is tunable from 2 to 4 mc. The output of the oscilla-
tor is coupled through cathode follower V302A, and
buffer V402 to amplifier V403. The cathode follower,
which is also in the oven, and buffer amplifier pro-
vide two stages of isolationfor the oscillator from load
variations in the following stages. Tuningof the mas-
ter oscillator is controlled from the front panel by the
MASTER OSCILLATOR FREQUENCY control C301 and
C302. The frequency to which it is tuned is indicated
on the MASTER OSCILLATOR FREQUENCY KCS dial.
The master oscillator is disabled when crystal oper-

ation is selected.

(2) CRYSTAL OSCILLATOR-AMPLIFIER AND
CATHODE FOLLOWER. - The output of buffer ampli-
fier V402 is appliedto the input of V403 when the mas-
ter oscillator is used as the basic frequency source,
determined by the front panel OSCILLATOR switch
S401. If the switch is in any one of the three crystal
positions the master oscillator, cathode follower, and
buffer amplifier are disabled by the removal of plate
voltage through the switch. Tube V403 is converted
into anelectron-coupled Pierce oscillator with the se-
lected crystal controlling the frequency. Thefrequen-
cy range of the oscillator is 2 to 4 mc and the crystals
may be selected within this range. Adjustment of the
crystal oscillator is accomplished by an internal ad-
justment. The output of V403, when used either as an
amplifier or oscillator, is applied through cathode fol -
lower V404 to grounded-grid amplifier-doubler V201
through S204.

4-0

(3) GROUNDED-GRID AMPLIFIER-DOUBLER, -
The output signal of cathode follower V404 is applied
to the input of V201. In the 2-4-mc range, this stage
operatesas an RF amplifier. At allfrequenciesabove
4 mc, the stage operates as a doubler. The output of
V201 is applieddirectly to driver V205 when operating
in the 2-4-mc or 4-8-mc range; above 8 mc, the out-
put of V201 is appliedto the input of an additional dou-
bler V204.

(4) DOUBLER STAGE. - This stage is used when
operating above 8 mc andonly in the NORMAL setting
of NORMAL/SSB switch S204. When used, the output
of V201 is applied to this stage which operates as a
doubler. The output circuit is tunable from 8-16-mc;
the output signal is applied to the input of driver stage
V205.

(5) DRIVER STAGE. - In the AM and CW modes
of operation, driver V205 operates as an rf amplifier
in the 2-16-mc range, and as a driver-doubler in the
16-32-mc range. Input to the stage is from V201 in
the 2-8-mc range and from V204 above 8 mc. The
output level of the stage is adjustable by a front panel
control which sets the screen grid voltage level. The
output of the driver is applied to the final amplifier.

(6) POWER AMPLIFIER AND PI NETWORK. -
The power-amplifier stage employs two tubes in par-
allel to provide the rf output to the antenna system.
Plate modulation of the rf carrier is achieved by ap-
plying power amplifier plate voltage through the mod-
ulation transformer of the RTM-2. Plate efficiency
when operating in this manner is at least 80%. The
output from the tuned plate load is applied through a
pi network to the antenna system. The pi network
serves as an impedance-matching device between the
power amplifier and the antenna circuit.

(7) CALIBRATION OSCILLATOR. - A 100-kc
calibration oscillator is contained in the double oven
with the master oscillator. This oscillator is crystal
controlled and provides 50-kc check points for cali-
brating the master oscillator. The output of the oscil-
lator is coupled to mixer stage V405; the output of the
master oscillator taken from the buffer amplifier V402
isalso coupled to the mixer. The two signals are het-
erodyned in the mixer to produce an audible beat fre-
quency signal which is applied to two stages of audio
amplification. The output of the second audio ampli-
fier V406B is applied to the ZERO BEAT indicator on
the front panel and to the PHONES jack.

(8) KEYER AND CLAMPER CIRCUITS. - Dur-
ing CW or MCW operation, the keyer keys bothampli-
fier-doubler V201 and driver V205 so as to minimize
key clicks. Clamp tube V206 keeps the keying line a-
bove ground when the key is closed. The keyer circuit
also acts as a protective stage for the RTF-2. If for
any reason, the low voltage supply is removedthis cir-
cuit will bias amplifier-doubler V201 and thereby pro-
tect all stages.

004640313
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b. POWER SUPPLY MODEL RTP-2.

The RTP-2 supplies all required operating power
to the RTF-2 and plate voltage for the modulator stage
of the RTM-2, and contains the high voltage control
circuits, and mode selection circuits. Operating pow-
er is supplied from four separate supplies: a low B+,
a low B- supply, and midvoltage supply, and a high
voltage supply.

(1) LOW VOLTAGE SUPPLIES. - Transformer
T601, rectifiers V603 and V604, and regulators V601
and V602 comprise the low B+ and B- supplies. Fuse
F602 protects the primary input to transformer T601.
Low B+ is provided by V604 and its LC filter network
at a level of 270 vdc to the low level stages of the
RTF-2. Certain stages have their screen grid volt-
age applied through the band switches which disable
these stages by removing screenvoltage whenthey are
not in use. The regulated bias supply consisting of
rectifier V603 and the RCL filter provides protective
bias for the amplifier-multipliers, driver, and power
amplifier in the RTF-2. Fuse F605 protects the low
B+ and F604 the low B- supply. Ac voltage for the op-
eration of the time delay relay K602 and relay K603
are provided by secondary winding 5-6-7 of T601.

(2) MIDVOLTAGE SUPPLY. - The midvoltage
supply consists of transformer T602, rectifier V605,
and the associated LC filter network. The primary
input to T602 is fusedby line fuse F603, and the output
of the supply is fused by F606. The 500-vdc output of
the midvoltage supply is applied to the keyer circuits
in the RTF-2, and, during CW-FS or phone operation,
to the PA screen grid. A reduced voltage is applied
to the PA screen grid during tune operation. The out-
put is applied to the multiplier section of the RTF-2
and to the screen of the final amplifier.

(3) HIGH VOLTAGE SUPPLY. - Primary plate
power for the high voltage supply is supplied from
transformer T501 located at the bottom of the cabinet.
Transformer T603 provides the filament voltage. The
output of +3000 vdc is applied by high voltage cable to
the power amplifier section of the RTF-2. Circuit
breaker CB601 protects the high voltage supply cir-
cuits.

c. MODULATOR MODEL RTM-2.

(1) The RTM-2 modulator develops audio power
to plate modulate the final rf amplifier in amplifier-
oscillator RTF-2. The RTM-2 modulator has a self-
containedrectifier and may be wired for a 115-or 230-
volt ac input. High voltage for the plate of the modu-
lator is supplied from the RTP-2 power supply. A
front panel meter provides an indication of modulator
plate current. Various protective features areincor-
porated to protectthe modulator in the event of anab-
sence of outputload or failure of the power supply and
subsequent removal of bias.

(2) The audio input on a 600-ohm line is applied
to push-pull audioamplifier V701 which is operatedat
class A. (See figure 4-1.) The amplified audio output
of V701 is applied to push-pull modulator V704 and
V705 via push-pull modulator-driver V702 and V703.
The audio output of V704 and V705is developedacross
modulation iransformer T704. When ihe MODE swilch

on the RTP-2 power supply is placed inthe PHONE po-
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sition, a ground signal is applied to shorting relay
K701, energizing the relay. With the relay energized,
the high-voltage output from the RTP-2 power supply
is appliedthrough modulation transformer T704 to the
plates of power amplifiers V101 and V102 in the power
amplifier section of amplifier-oscillator RTF-2. The
audio is impressed on this high voltage. When the
MODE switch is not in the PHONE position (such as
TUNE, CW-FS, or SSB), shorting relay K701 is de-
energized. As a result, T704 is shorted, and the high
voltage bypasses T704 and is applied to the plates of
power amplifiers V101 and V102 via K701.

(3) Rectifier V707 can be set up for operation on
115- or 230-volt ac inputs. A negative 270 voltsdc is
obtained from the rectifier which is used asthe operat-
ing voltage for V701, V702, and V703 by applyingit to
the cathodes. A potential of -75 volts dc is obtained
from the -270 volts, regulated at this level by voltage
regulator V706, and applied to V704 and V705 for use
as grid bias. The -T75volts dcisalso used as energiz-
ing potential for shorting relay K701. The application
of high voltage to the modulator plates is controlledby
shorting relay K701 which, in turn, receives operating
power from the bias voltage. If the bias voltagefails,
shorting relay K701 cannotbe energized, and high volt-
age cannot be applied to the modulator plates.

4-3. DETAILED DESCRIPTION.
a. AMPLIFIER-OSCILLATOR, MODEL RTF-2.
(1) MASTER OSCILLATOR.

(@) The master oscillator stage uses triode
V301 in a Colpitts oscillator circuit. (See figure 4-2.)
The tuned grid circuit consists of L.301, tuning capaci-
tors C301 and C302, and padders C303, C304 and C319.
The tank circuit is effectively tapped by C305 and C306
which parallel L302. The load is in the cathode cir-
cuit and the plate is placed at rf ground by C307. The
output of the oscillator tube is taken from the cathode
and applied to the grid of cathode follower V302A.

(b) The tuning range of the master oscillator
is 2 to 4 mc. It is tuned by the front panel MASTER
OSCILLATOR FREQUENCY control, which gang tunes
C301 and C302. Plate voltage is applied to V301 only
when the OSCILLATOR switch S401 is in the CAL or
MOpositions. When the switch isin any of the crystal
positions, the master oscillator sectionis disabled by
the removal of plate voltage.

(2) CATHODE FOLLOWER. - The cathode fol-
lower isolation stage V302A is provided at the output
of the oscillator stage toreduce the effect of load vari-
ation of the oscillator frequency. (See figure 4-2.)
This stage is located in the temperature-controlled
oven for added stability and consists of V302A, plate
decoupler L303 and plate bypass C308. The cathode
output developed across R302 is connected to the MO
output connector P301.

(3) 100-KC CALIBRATION OSCILLATOR.

(a) The second half of triode V302 is used for
the 100-kc calibration oscillator. (See figure 4-2.)
Crystal Y301 is placed in the temperature-controlled
oven with V302D to insure stabilily. Plate voltage is

applied to V302B by rotation of the OSCILLATOR switch
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Figure 4-2. Master and Calibration Oscillators, Simplified Schematic Diagram

S401 to CAL position. In all other positions of the
switch, plate voltage is removed from V302B, thus
disabling it.

(b) Tube V302B and crystal Y301 are connected
as a Pierceoscillator which is fine tunedby capacitor
C311. Feedback is obtained through capacitor C309 to
the grid circuit. The output of the oscillator is devel-
oped across cathode resistor R305 and coupled to the
grid of mixer V405.

(4) BUFFER. - Tube V402 is provided as a buf-
fer at the output of the master oscillator circuit for
additional isolation. (See figure 4-3.) Tube V402 is
connected asa broadband amplifier. Coil L404 isused
as a B+ filter with capacitor C427 asa B+bypass. The
output of V302B is applied through C402 to the grid.
Cathodebias is developedby R406 and C401. The out-
put from the plate is coupled through capacitor C418
to the input V403 through S401C when the switch is in
the MO position,

(5) CRYSTAL OSCILLATOR-AMPLIFIER.

(a) Thecrystal oscillator-amplifier circuit op-
erates as a dual circuit controlled by OSCILLATOR
switch S401. (See figure 4-4.) When the master os-
cillator is in use, and switch S401 in CAL or MO po-
sition, pentode V403 operates as a broadband rf am-
plifier. This amplifier stage is used to amplify the
output of the buffer stage toobtain sufficient drive for
the amplifier-doubler stage.

4-4
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Figure 4-4. Crystal Oscillator/Amplifier, Simplified Schematic Diagram

(b) When S401 is in the X1, X2, or X3 position,
the master oscillator is disabled and V403 is recon-
nected as an electron-coupled Pierce oscillator (fig-
ure 4-4). The screen grid is effectively in the plate
of the oscillator and feedback is obtained through C419.
The oscillator output is electron-coupled to the plate
circuit thereby isolating the oscillator from the load.
The output of the stage is developed across plate load
L403 and coupled through C404 to the input of V404.
(Grid bias is supplied from a negative supply when the
stage is used as an oscillator.)

(6) CATHODE FOLLOWER OUTPUT.

(@) A conventional cathode follower circuit is
providedfor the output of the oscillator circuits. (See
figure 4-5.) The cathode follower circuit consists of
dual-triode V404 connected in parallel, with T401 as
the cathode load.

(b) The output of this circuit, matched to a 70-
ohm line by tapping coil T401, is coupled through ca-
pacitor C408 to R. F. output jack P401. The 70-ohm
output impedance is provided to permit the use of longer
interconnecting lines when external frequency shift or
sideband exciters are driven by the transmitter os-
cillator.

(7) MIXER CIRCUIT.

(@) Mixer circuit V405 heterodynes the master
oscillator signal and the calibration oscillator output
to produce a beat note. (See figure 4-6.) A voltage
output from the mixer stage is only obtained when the
two oscillators are within audio frequency range of each
other. This isaccomplishedby passingthe mixer out-

witt thnaunch o Taw nooa filtar nancictine Af 40 T7.401
put WAliCugn Q@ . OW pasSs 1Sl CONSISUINE 1 Lave, &ava,

C404, C415, and R416.
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(b) Plate and screenvoltage is applied to V405,
a pentagrid converter, only when the OSCILLATOR
switchis in the CAL position. The output of the 100-ke
oscillator is coupled tothe control grid through C409;
and the output of the master oscillator to the injection
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Figure 4-5_ Cathode Follower,

Simplified Schematic Diagram
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Figure 4-6. Mixer Stage, Simplified
Schematic Diagram

grid through C412. Harmonics of the 100-kc oscilla-
tor are generated in the stage, one of which will beat
with the master oscillator frequency to produce an au-
dible beat note as the MO frequency is varied.

(8) AUDIOAMPLIFIER. - Atwo-stage audioam-
plifier V406 is used to amplify the audio output of the
mixer stage. (See figure 4-7.) Plate voltage is ap-
pliedto the amplifier only whenS401 is inthe CAL po-
sition. The output of V406B is applied across ZERO
BEAT indicator 1303 and to PHONES jack J301.

(9) GROUNDED GRID AMPLIFIER-DOUBLER.

(@) The operation of V201 (figure 4-8) is deter-
mined by the position of NORMAL-SSB S204. When
S204 is in the SSB position, the stage is operated only
as an amplifier. When the switch is in the NORMAL
position, the stage operates as an amplifier in the 2-
to 4-mc range and as a doubler at frequencies above
4 mc.

(b) In SSB operation (figure 4-9), the input to
the stage is applied to the cathode from the exciter at
the frequency desired for transmission and containing
the sideband intelligence. In this condition, the stage
is operatedas a straight rf amplifier toavoid distort-
ing the intelligence. The output tank is isolated from
B+ by C207. The tank circuit in the 2- to 4-mc range
consists of L203 and C2014; above 4 mc, L203 is re-
placed by L204 through DRIVER BAND switch S201.
Tuning capacitor C201A is gang tuned with C201C to
insure tracking of the amplifier stages through the 2-
to 32-mc operating .range.

4-6
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Figure 4-7. Audio Amplifier, Simplified
Schematic Diagram

(¢) In NORMAL operation, the input is taken
from the output of cathode follower V404 and will be
either the master oscillator signal or the crystal os-
cillator signal. In the 2- to 4-mc band, the stage op-
eratesas avoltage amplifier. At all frequencies above
4 mc, the stage is operated as a doubler, In the 2-to
4-mc and 4- to 8-mc settings of S201, the output of
V201 is applied to the input of driver V205 through the
switch. Above 8 mc, anadditional doubler stage, V204,
is used in the circuit. The output of V201 is then ap-
plied to the input of V204 through S201 and S204.

(10) DOUBLER.

(a) This stage is used only when operating in
the NORMAL position of S204. (Seefigure 4-8.) Above
8 mc, additional multiplication of the output of V201 is
required, so at these frequencies V204 has plate and
screenvoltage appliedand the stage operatesas adou-
bler. The stage operates with fixed bias and self-bias
developed in the grid circuit. Parasitic suppressors
are used in both grid and plate circuits.

(o) The tuned plate circuit consists of L207,
C201B, and C231 isolated from B+ by C215. The out-
put is gang tuned with V201 and V205 by C201B. The
output, within the frequency range of 8 to 16 mc, is
applied through S201 and S204 tothe input of the driver.

(11) DRIVER.

(a) Driver stage V205 operates as adriver-am-
plifier at all frequencies when S204 is in the SSB po-
sition. (See figures 4-8 and 4-9.) When the switch
is in the NORMAL position, thestage operates as an

004640313
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amplifier between 2 and 16 mc, and as a doubler from
16 to 32 mc.

(b) When operated in SSB, V205 is operated as
an rf amplifier. Fixed bias is provided from the low
B- supply, and the cathode is operated at ground po-
tential. Main tuning capacitor C201C is gang tuned
with amplifier V201. The plate tank coil and accom-
panying trimmer capacitor are switched into the cir-
cuit by S202. On the 16- to 32-mc band, no trimmer
capacitor isused across the coil L214. The tank cir-
cuits and switching circuits are isolated from B+ by
C222.

(c) Whenoperating with S204 inthe NORMAL po-
sition, driver V205 operates as an amplifier below 16
mc and as a doubler above 16 mc. The tank circuit
components are the same as in SSB operation. How-
ever, when operating as a doubler additional bias is
developedin the grid circuit. The output of the driver
tank circuitis directly coupled to the grids of parallel
power amplifier tubes V101 and V102 at frequencies
up to 16 me. At frequencies above 16 mc, the output
is coupled through RCL network R234, C226, and 1.218
to the grids of the power amplifier,

(12) KEYER AND CLAMPER CIRCUIT. - Keyer
V202A and V202B, a dual diode, is used tokey the first
multiplier and driver in sequence, by properly selected
time constants, to obtain a slightly integrated output
pulse. This serves to keep keyer "clicks" to a mini-
mum. Second, if the low voltage supply should be re-
moved for any reason, the keyer circuit will automat-
ically bias the amplifier-doubler to cutoff and protect
all stages. Clamp tube V206is used to keepthe keyer
line above ground when the key is down.

(13) POWER AMPLIFIER.

(@) The power amplifier stage consists of te-
trodes V101 and V102 connectedin parallei. When op-
erating withS204 in the SSB mode, the modulated sig-
nal from the exciter unit is applied to V201. The am-
plified output of V201 and V205 is applied to the input
of the power amplifier, Since the sidebands carrying
the intelligence are already imposed on the signal, the
power amplifier cannot be overdriven and the stage
operates at a reduced plate efficiency. Regulated B+
voltage is appliedto the screengrids and regulated bi-
as voltage tothecontrol grids. The power output under
these conditions will be approximately 500 watts PEP.

(b) Whenoperating in any other mode, the stage
is operated as a class C power amplifier and can de-
liver the full-rated output. In these modes, the stage
is operated withunregulated screen supply. Filament
voltage is supplied from transformer T101 in the pow-
er amplifier section. Plate voltage from the high-
voltage supply in the RTP-2 is applied through mod-
ulationtransformer T704 in the RTM-2. In CWopera-
tion, the voltage is applied through contacts of relay
K701. In AM operation, the voltage is applied through
the secondary of T704 so the power amplifier is plate
modulated by the audio output of the modulator.

(¢) Band change switches S101 and S102 select
the tuned tank circuit components in the output circuit.
Coils L112 and L113 are tapped and various sections
are switched into the circuit. PA TUNING control
C113 is common to all bands. A portion of the output
of the power amplifier is coupled through trimmer ca-
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pacitor C104 and applied to V201. This feedback is
the neutralizing signal toprevent spurious oscillations
in the power amplifier.

(d) Control grid bias for the power amplifier is
always adjusted in the SSB mode. This adjustment is
set to bring plate current to 130 ma when no drive is
applied to the stage. When the stage is operatedclass
C, additional bias is developed in the grid circuit.

(e) Metering circuits provide monitoring of con-
trol grid drive voltage, control grid current, screen
grid current, and plate current. Rf grid voltage and
current and screen grid current are metered through
switch S203 and MULTIMETER M301, PAplate cur-
rent is continuously displayed on PA PLATE meter
M302. Rf output is continuously indicated on M303
through thermocouple TC101 which taps a portion of
the output signal, rectifies it and applies it tothe me-
ter.

(14) METERING CIRCUIT. - Meter M301, de-
pending upon the positionof switch S203, measures PA
Ebb, DRIVER Ip, PA Isg, PA Ig, and PA Eg RF volts.
(See figure 4-10.)

(@) With switch S203 in the PA Ebb position, a
portion of the high voltage in the RTP-2 unitis applied
across multimeter M301 for monitorin g.

(b) When switch S203 is in the DRIVER Ip Ma
position, plate current of driver V205 is measured by
placing the metering circuit in series with the midvolt-
age supply output of the RTP-2 unit. Resistor R221,
in shunt with meter M301, bypasses most of the cur-
rent to prevent damage to the meter movement. Re-
sistor R223, a multiplier, is in series with the meter
in order to obtain the desired range.

(c) In the PA Isg Ma position of switch S203,
screen grid current drawn by the screen grid circuit
of the PA flows through the metering circuit back to
the midvoltage supply inthe RTP-2unit. Resistor R216
in series with M301 acts as a multiplier while R210
shunts R216 and M301 to prevent high current from
flowing through the meter.

(d) With switch S203 in the PA Isg Ma position,
the current drawn by the grid circuit of the PA flows
through the metering circuit. Resistor R233 acts as
a multiplier for meter M301 while resistor R232 pro-
vides shunting. Capacitor C242 acts as an rf bypass.

(e) With switch S203 in the PA Eg RF volts po-
sition, rectified PA grid excitation voltage is meas-
ured by meter M301. Resistor R222 serves as a mul-
tiplier.

b. POWER SUPPLY MODEL RTP-2.

(1) PRIMARY POWER CIRCUITS. — The 115-volt
ac line voltage to the RTP-2 unit is applied between
pins J and K of plug J601. (See figure 4-11.) Line
protection is provided by the MAIN POWER breaker.
Thebreaker trips automatically but must be reset man-
ually. When MAIN POWER breaker CB601 is in the
ON position, indicator 1604 serves to visually indicate
the presence of primary power. The BYPASS position
of switch S602 permits line voltage tobe applied to pins
Mand T of J602 even though MAIN POWER breaker
CB601 isin the OFF position. Fuse F601 protectsthe
circuit since the main power breaker is bypassed. The
line voltage, after passing through CB601, is also ap-
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Figure 4-10. Metering Circuit,

plied as follows: through fuse F603 to the midvoltage
supply; through fuse F602 to the low voltage supply;
through FINAL PLATES switch $604 to normally open
contacts of transmitter plates relay K601; anddirectly
tothe 115-volttapon switchS605. With FINAL PLATE
switch S604 in the ON position and transmitter plates
relay K601 energized, primary power is applied to pins
M and L of J601 through external circuits to FINAL
PLATE lamp 1602, causing 1602 to light. This volt-
ageis alsoapplied tothe high voltage input transformer
of the external circuits. Adjustable filament voltage
is supplied through filament line switch S605. This
switch connects the line to the various taps of trans-

4-10

Simplified Schematic Diagram

former T603. The secondary of T603 supplies fila-
ment voltage for high-voltage rectifiers V606 and V607.
Meter M601 providesa means for monitoring the volt-
age applied to T603.

(2) LOW VOLTAGE SUPPLY.

(@) The low voltage power supply (figure 4-12)
uses two rectificationcircuits, each of which produces
a dc voltage of opposite polarity. The positive dc volt-
age is produced by a full-wave rectifier formed by
dual-diode V604. Chokes L602 and L.603 and capaci-
tors C606 and C607 provide two networks of filtering

004640313
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Figure 4-12. Low-Voltage Supply, Simplified Schematic Diagram

while resistor R612 is used as a bleeder. Diode V603
is used as a half-wave rectifier and furnishes a nega-
tive output voltage. Filtering is provided by choke
L601 and capacitors C604 and C605. Two regulated
outputs are provided by use of regulators V601 and
V602.

(b) The filtered output of the positive low volt-
age supply (figure 4-13) is applied through pin E of J602
to the grid circuit of V202 in the RTF-2 and through
contacts (A) of K601 (when K601 is energized) to the
plate circuits of the following tubes in the RTF-2:
V201, V204, V402, V403, V404, V405, V406A, V406B,
and through regulator V401 to V301 and V302. This
voltage is also applied, in the RTF-2, to the cathode
circuit of V202. During the first 60 seconds that pri-
mary power is applied, the low-voltage output is im-
pressed, through normally closed contacts (B) of re-
lay K604, across resistors R626 and R625.

(c) When primary ac power is initially applied,
a secondary winding (pins 5 and 7) of transformer T601
develops 6.3 volts ac. (Refer to paragraph 4-3b(1).)
This voltage is applied, through closed contacts (A) of
relay K604, to thermal time delay relay K602. After
1 minute, K602 energizes and its contacts close, com-
pleting a current path for the winding of K604. Upon
energizing, K604 is held energized by a pair of its own
contacts (normally open B contacts) while an alternate
pair of its contacts (A) open and deenergize time de-
lay relay K602. Resistor R625is no longer inthe cir-
cuit due to a third pair of K604 contacts (normally
closed B contacts) opening.

(d) Theregulated negative voltage output of reg-
ulators V601 and V602 is applied across a series con-

4-12

nected network comprising resistor R606 and poten-
tiometer R605. The output of regulator V601 is also
applied through pin U of J602 to the RTF-2, grid cir-
cuits of V204 and V205, and plate circuit of V206. By
adjustment of R605, a negative dc voltage can be ob-
tained within the limits of supplied voltage. This volt-
age is applied through pin N of J602 to the grids of
V101 and V102 in the RTF-2,

(e) Transmitrelay K601 is energizedby the volt-
age at the output of regulator V601 when the following
conditions exist: switch S601 is in either the PHONE
TUNE or SSB position; relay K603 is energized; cir-
cuit breakers CB602 and CB603 are in the ON (closed
position); and the pin h output of J602 is provided a
ground path. Under any other condition, relay K601
is deenergized. When relay K601 energizes, the fol-
lowing occurs:

1. Positivelow voltage supply output is applied
through J602A to the RTF-2. {(Refer to paragraph
4-3b(2)(b). )

2, Midvoltage supply output is applied to jack
J602B, J601U and made available, after beingdivided,
at contacts on switch S601C. (Refer to paragraph
4-30(3)(b). )

3. TRANSMITTER PLATESlamp 1603 and FI-
NAL PLATE lamp 1604 light. (Refer to paragraph
4-3b(1).)

4. Continuity is provided between the wiper
of one section of switch S604 and primary power is ap-
plied to the high voltage supply input transformer in
the external circuits. (Refer to paragraph 4-3b(1).)
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(f) Circuit breakers CB603 and CB602 provide
overload protection by deenergizing when excessive
current flows through their windings. If either cir-
cuit breaker deenergizes, current through K601 de-
creases, causing relay K601 to deenergize. A visual
indication of an overloadis provided by FINAL OVER-
LOAD lamp I601. Resistor R614 is a limiting resis-
tor; its value is high enough to maintain K601 deener-
gized and low enough to light lamp I601,

(3) MIDVOLTAGE SUPPLY.

(a) The midvoltage power supply (figure 4-14)
uses V605 in a full-wave rectifier circuit. Chokes
L604 and L.605 with capacitors C608 and C609 are used
as a choke input filter. Filament voltage for the recti-
fier is applied from secondary winding 10-11 of T602.

(b) When relay K601 is deenergized, the mid-
voltage supply output, through normally closed contacts
of K601, is terminated across resistor R607. Capaci-
tor C611 serves to surpress sparking. (See figure
4-15,) The energizing of K601 makes the output of the
midvoltage supply available at the CW-FS and PHONE
positions of S601C. This output (500 vdc) also is ap-
plied through J602B to the RTF-2 and the plate cir-
cuits of V202A and V203. An external connection be-
tweenpin B of J602 and pin U ofJ601 enables this volt-
age to be applied to the PHONE contact of S601. This
voltage is also divided in half by resistors R601 and
R602 and made available at the TUNE contact position
of switch S601C. With switch S604 in the ON position,
switch S601C connects either one of these three points
through an overload network (circuit breaker CB602
inparallel with series connected resistor R604 and po-
tentiometer R603) and J602F to the PA screen grids

in the RTF-2. With switch S601C in the SSB position,
regulated voltage from the high voltage supply is ap-
plied to the PA screen grids in the RTF-2. Circuit
breaker CB602 now provides overload protection as
determined by diodes CR601 and CR602. These diodes
conduct to energize CB602 when the regulated voltage
rises to an excessive value. When excessive current
flows through CB602 its contacts open, causing relay
K601 to deenergize and the output of the midvoltage
supply to be terminated by resistor R607. Potentio-
meter R603 provides a means of adjusting the current
through the winding of circuit breaker CB602, when
switch S601 is in the PHONE, CW-FS or TUNE posi-
tion.

(4) HIGH VOLTAGE SUPPLY.

(a) The high voltage power supply (figure 4-16)
uses two mercury vapor rectifiers, V606 and V607, for
full-wave rectification. Choke L606 and capacitors
C601, C602, and C610 areused as highvoltage filters.
Transformer T603 provides an input to the filaments
of V606 and V607; transformer T501 in the cabinet
providesthe ac voltage tothe plates of V606 and V607.

(b) The high voltage supply output is applied
through jack J603 (figure 4-17)to the PA plates in the
RTF-2. Resistors R618 and R619 divide a portion of
this voltage for application to the metering circuit
through J602G. A portion of the high voltage is also
dropped across resistor R624 and regulated by screen
grid regulators V608 through V611. With switch S601
in the SSB position, the regulated voltage is appliedto
one end of circuit breaker CB602 while diode CR601 is
connected to the opposite end. Overload protection
for the highoutput voltage is provided by FINAL PLATE

T602
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| L605  L604 ;
| 14 F606 2 2 £602
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1
&__2 I
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Figure 4-14. Midvoltage Supply, Simplified Schematic Diagram
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OVERLOAD circuit breaker CB603. In the event of
excessive current through the winding of CB603, its
contacts will open and deenergize relay K601. Poten-
tiometer R609 provides a means for adjusting the cur-
rent through the winding of circuit breaker CB603.

¢. MODULATOR MODEL RTM-2.

(1) PUSH-PULL AUDIO AMPLIFIER V701. - The
audio input on the 600-ohm line is applied across T701.
(See figure 4-18.) The audiodeveloped across the sec-
ondary of T701 is applied tothe grids of V701 through
GAIN potentiometer R701 which is used to adjust the
input level at the grids. The GAIN potentiometer is
ganged in such a manner as to adjust equally the input
level toboth grids of V701. The output of V701 is im-
pressed across T702 which is grounded at the center
tap to develop equal signal amplitudes in both halves
of the divided transformer. The push-pull amplifier
utilizes a basic configuration, with each section of the
tube being driven in alternate half cycles. The output
of V701 is applied to push-pull modulator driver V702
and V703.

(2) PUSH-PULL MODULATORDRIVER V702 and
V703. - When the MODE switch on the RTP-2 power
supply is placed in the PHONE position, a ground is
appliedto pin 2 of transformer T703, thereby applying
operating voltage to modulator driver V703 and V704.
(See figure 4-19.) The audio signal developed across
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the secondary of T702 is then amplified by V702 and
V703. Degenerative feedback is employed throughRC
combinations of C701 and R707 and C702 and R706 to
operate inthe region of class A and minimize distortion.
Because of the high plate dissipation in class Aopera-
tion (plate current flows 360 degrees), the stage isdis-
abled when the MODE switch is not in the PHONE po-
sition. The output of the modulator driver is applied
to push-pull modulator V704, V705,

(3) PUSH-PULL MODULATOR V704 and V705, -
The audio developed across T703 is appliedto the push-
pull grids of modulator V704 and V705. (See figure
4-20.) With shorting relay K701 in its normally de-
energized position, the secondary of T704 is shorted
and the high-voltage input from the RTP-2 power sup-
ply is applied to the plates of power amplifiers V101
and V102 in the power amplifier section of the RTF-2.
When the MODE switch on the RTP-2 power supply is
placed in the PHONE position, K701 energizes, re-
moves the short from T704, and places the secondary
of T704 in series with the plate supply circuit of V101
and V102. The voltage applied to the PA plates var-
ies in accordance with the audio signal developed in
the secondary of T704. Because K701 receives ener-
gizing potential from the bias voltage used by V704 and
V1705, loss of bias potential inhibits phone operation
and protects the modulator tubes. To protect T704 in
the absence of load, a spark gap (0. 203 inch) is in-
stalled across the secondary of T704. Potentiometer
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Figure 4-18. Push-Pull Audio Amplifier V701, Simplified Schematic Diagram

R708 is usedto adjust the voltage drop acrossK701 to
proper operating relay potential.

(4) MODULATOR POWER SUPPLY, - The mod-
ulator power supply comprises rectifier V707 and volt-
age regulator V706. (See figure 4-21.) Rectifier V707
is a standard configuration utilizing an inductance in-
put pi-typefilter. A negative 270-volt dc output is ob-
tained which is distributed to the cathodes of V701,

through R705 to the cathodes of V702 and V703, and to
the control grids of V702 and V703 through R703 and
R704 and the secondaries of T702. The -270 volts is
also applied across the series circuit consisting of R709
and voltage regulator V706. The regulated -75 vdc ob-
tained at the junction of these two components is used
for modulator bias. The filament potential for V704,
V1705 is derived from a separate transformer, TT706.
A centertap in the secondary of T706 is usedas ame-
tering point for modulator plate current.

R707 crol
AN it
T702 7703
4
! s R703 ' $
2 o- —AANV ’
6
3 ————p—A—1¢ 6
7 R704 P 2
1 HE
iy GROUND IN
R705 PHONE_POSITION
5 V703 OF MODE_SWITCH
FROM
SOWER
AAA I SUPPLY
R706 c702
# -270v DC

Figure 4-19. Push-Pull Modulator Driver V702, V703, Simplified Schematic Diagram
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Figure 4-20. Push-Pull Modulator V704, V705, Simplified Schematic Diagram
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SECTION 5
TROUBLE-SHOOTING

5-1. GENERAL.

a. The trouble-shooting procedures given in this
section enable isolation of a fault to a particular unit
or section of aunit andthen to aparticular stage. The
best indications of malfunction of the equipment are
obtained from the readings on the front panel meters
of the RTF-2, RTM-2, and the RTP-2. The various
circuits that are metered will provide indication of the
operation of specific sections of the radio transmitter.
These indicating devices and the action and effect of
the front panel controls will be used toisolate the fault.
Certain voltage measurements, particularly of the sup-
ply voltages, are also usedas a means of isolating the
fault.

b. The trouble-shooting charts presented in this
section are based on the operating procedure primar-
ily. If the fault is related to misalignment of the sta-
ges ofthe RTF-2, reference will be made to the align-
ment procedures in section 6 of this manual, Malfunc-
tions that cannot be remedied by proper alignment or
tuning, will be isolated to a particular unit in a system
trouble-shooting chart. Following the systemtrouble-
shooting chart, unit trouble-shooting charts are pre-
sented.

5-2. TROUBLE-SHOOTING PROCEDURES.
a. SYSTEM TROUBLE-SHOOTING.

(1) Throughout the trouble-shooting procedures
reference will be made to the various front panel con-
trols and indicators. Complete listings of these con-
trols aregivenintables 3-1, 3-2, and 3-3. The front
panel of the units of the radio transmitter are illus-
trated in figure 3-1. The internal adjustments of the
units are described and illustrated in section 6.

(2) Table 5-1 is the system trouble-shooting chart.
The procedureis presented in a general operating se-
quence with reference to the operating procedure in

5-0

section 3 for the setting of the controls. The general
sequence is to energize the radio transmitter, cali-
brate and tune the master oscillator, and tune the fol-
lowing: the driver section of the RTF-2, the power
amplifier unit, and the antenna circuit. This proce-
dure will ascertain the operating condition of the car-
rier generation circuits, the power supplies. Modu-
lating the transmitter will then verify the operation of
the RTM-2.

b. UNIT TROUBLE-SHOOTING. - Following the
system trouble-shooting procedures, tables 5-2, 5-3,
and 5-4 present the RTP-2, RTF-2, and RTM-2 unit
trouble-shooting procedures, respectively. These
procedures enable isolation of a malfunction to a par-
ticular stage within these units.

5-3. VOLTAGE AND RESISTANCE DATA.

Figures 5-1, 5-2, and 5-3 contain voltage and re-
sistance data for the RTP-2 power supply, RTF-2am-
plifier-oscillator, and RTM-2 modulator, respective-
ly. Further trouble-shooting, in addition to the pro-
cedures detailed in this manual, requires the use of
voltage and resistance measurements tolocate the par-
ticular circuit component that is malfunctioning. The
voltage and resistance diagrams indicate the nominal
value of voltage-to-ground and resistance-to-ground
at the tube elements. Large deviations from the nom-
inal values should be carefully investigated. The phy-
sical location of tubes in the RTP-2 power supply,
RTF-2amplifier-oscillator, and RTM-2 modulator are
shown in figures 5-4, 5-5, and 5-6, respectively.
The readings on theMULTIMETER, PA PLATE meter
and RF OUTPUT meter of RTF-2 are shown in table
5-5 for test frequencies of 2 mc, 16 mc, and 30 mc.
These readings are nominal and a slight variation in
readings is acceptable. Table 5-6 lists the voltage
readingsthat should be measured at variousterminals
of E601, E602, and E603 in the RTP-2 power supply.
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TABLE 5-1. SYSTEM TROUBLE-SHOOTING CHART

STEP PRELIMINARY ACTION NORMAL PROBABLE CAUSE
INDICATION AND REMEDY

1. Perform preliminary starting pro-
cedures to energize transmitter for
PHONE operation.

2. Turn MAIN POWER switch on RTP-2 to [MAIN POWER indicator |Power source failure.

ON. lights.
FILAMENT LINE meter |Set FILAMENT LINE ADJUST
indicates 115 vac. for proper reading.
Blowers in cabinet and Primary power circuits failure.
power amplifier compart- { Refer to table 5-2.
ment of RTF-2 operate.

3. Tune master oscillator to a 2.0 mc
frequency. (Refer to tuning chart,
figure 3-2.) Turn OSCILLATOR switch
on RTF-2 to CAL.

Calibrate master oscillator in accord- |[Zero beat will be ob- If no zero beat obtained, master
ance with procedures in section 3, tained at the check oscillator, 100-kc crystal os-
paragraph 3-3. point with less than cillator, mixer stage and/or
two turns of CALI- audio stages inoperative. Check
BRATE control. for defective tubes. Check inter-
connecting cabling from RTP-2
to RTF-2.
If excessive rotation of CALI-
BRATE control is required,
readjust master oscillator and
calibration oscillator in accord-
ance with procedures in section 6.
If zero beat obtained aurally
but not visually, replace
ZERO BEAT indicator.

4, Tune driver section of RTF-2 to
MO frequency.

Place MULTIMETER switchto DRIVER |MULTIMETER reads RF amplifier-doubler stages of
Ip Ma position. Adjust DRIVER TUNING |approximately 26 ma. RTF-2 inoperative or out of
for dip in plate current. alignment. Refer to table 5-3.

5. Place MULTIMETER switch to PA MULTIMETER reads Driver stage of RTF-2 inopera-

Isg Ma. position. approximately 90 ma. tive. PA stage inoperative.
Refer to table 5-3.

6. Place MULTIMETER switch to PA MULTIMETER reads Driver section or PA of RTF-2
Eg Rf position. Adjust DRIVER approximately 80 volts. |inoperative. Refer to table
TUNINGfor maximum reading on meter. 5-3.

7. Tune power amplifier of RTF-2 to test |PA PLATE meterreads |Power amplifier section of RTF-2
frequency. approximately 300 ma. inoperative. Antenna loading

controls inoperative. Refer to
table 5-3.

8. Set transmitter controls for PHONE MODULATOR CURRENT | Connections to phone input and
operation. Close press-to-talk cir- meter on RTM-2 reads press-to-talk circuit defective.
cuit and modulate transmitter. approximately 300 ma. Check wiring from E501 to J701.

Modulator inoperative. Refer to
iabie 5-4.
004640313 5-1



TABLE 5-1. SYSTEM TROUBLE-SHOOTING CHART (CONT)

STEP PRELIMINARY ACTION NORMAL PROBABLE CAUSE
INDICATION AND REMEDY
9. Repeat procedures from steps 3 through Meter readings should be | Tuned circuit components fora

7 for test frequencies in each band.

in general range given in
tuning chart, figure 3-12.

particular band in RTF-2, may
be defective. Refer totable
5-3. If meter readings appear
erratic, stages may require
alignment. Refer to pro-
cedures in section 6.

TABLE 5-2. RTP-2 TROUBLE-SHOOTING CHART

POINT
STEP OF PRELIMINARY NORMAL PROBABLE CAUSE
TEST ACTION INDICATION AND REMEDY
1. Set front controls as fol - When MAIN POWER cir- If both indications are abnormal
lows: MODE to TUNE; cuit breaker is set to ON check for defective CB601.
FILAMENT ADJUST to position, observe that
extreme counterclock- FILAMENT LINE meter If lamp lights but meter indication is
wise position. FINAL indicates 85 to 115 vac abnormal, check for defective M601
OVERLOAD circuit and MAIN POWER lamp or S605.
breakers (S.G. and lights.
PLATE) to ON; FINAL If meter indication is correct and
PLATE to ON; TRANS- lamp does not light, replace 1603.
MITTER PLATE to OP-
ERATE: MAIN POWER Observe that 60 seconds If both lamps fail tolight perform
circuit breaker to ON. after MAIN POWER step 2. If measurementis normal in
switch is set to ON, step 2, check for defective K601,
TRANSMITTER PLATES K602, K604, R605, R606, S603, S601,
and FINAL PLATE lamps CB602, CB603, or R626.
light.
2. J602E Vtvm measures +240 to Check that primary power is present
+300 vdc. at input of T691. If not present,
check for defective CB60L1.
Check low voltage power supply for
defective V605, L604, C605, C608,
C609, T602, or F602. Replace if
defective.
3. J602U Vtvm measures -210 to Check that primary power is present
-225 vdc. at input to T601. If not present,
check for defective CB601.
Check low voltage power supply for
defective V603, T601, L601, F604,
V601, V602, R610, or R611. Replace
if defective.
4, J602N Vtvm measures -95 Check setting of R605. (See para-
to -125 vdc. graph 6-2a in section 6.)
Same as step 2.
5. J602F Vtvm indicates +225 to Check that primary power is present

+275 vdc with MODE
switch in TUNE and

at input of T602. If not present,
check step 2.

5-2
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TABLE 5-2. RTP-2 TROUBLE-SHOOTING CHART (CONT)

POINT
OF PRELIMINARY NORMAL PROBABLE CAUSE
STEP | TEST ACTION INDICATION AND REMEDY
5.
(CONT) +450 to +550 vdc with
MODE switch in CW-
FS or PHONE. Check low voltage supply for defec-
tive L604, L605, C608, C609,
V605, or T602. Replace if defective.
Check for defective CB602, S601,
S604. Replace if defective.
6. J602G | Set MODE switch to Vtvm measures +580 to Check for defective V608, V609,
SSB position. +620 vdc. V610, V611, CR601;, CR602, or
R624.
l WARNING I
Dangerous high voltages exist inthis
area. Set the MAIN POWER breaker
to OFF. Discharge high voltage cap-
acitors C601, C602, and C610bycon-
necting a heavily insulated shorting
leadfirst togroundand thentoter-
minal of one of the above capacitors.
TABLE 5-3. RTF-2 TROUBLE-SHOOTING CHART
POINT
OF PRELIMINARY NORMAL PROBABLE CAUSE
STEP |TEST ACTION INDICATION AND REMEDY
1. ZERO | Set controls as follows: Unlock the CALIBRATION Perform steps 2 through 5. If no
BEAT | DRIVE to extreme control and rotate the knob |[trouble is encountered,check for de-
lamp counterlockwise pos- until a frequency of 5 cps fective V406.
and ition, NORMAL-SSB to or less is heard in the head-
head- | NORMAL; EXCITA- set and is indicated by the
set TION SW. to CW/ ZERO BEAT lamp. (The
PHONE; OSCILLATOR lamp will flash very slowly
to CAL; MASTER as the zero beat is ap-
OSCILLATOR FRE- proached. )
QUENCY to check
point frequency near-
est to desired oper-
ating frequency.
Note
Check points are avail -
able every 50 kc over
the 2- to 4-mc range.
2, P301 Connect a frequency Counter indicates 2000 kc. | Check for proper adjustment of
counier Lo point of C303.
004640313 5-3



TABLE 5-3. RTF-2 TROUBLE-SHOOTING CHART (CONT)

POINT
OF PRELIMINARY NORMAL PROBABLE CAUSE
STEP | TEST ACTION INDICATION AND REMEDY
2. test. Set MASTER Check for defective V301. Replace
(CONT) OSCILLATOR FRE- if defective.
QUENCY dial for
2000 kc.
3. V402-1 | Remove counter and Vtvm measures 155 +10% Check for defective V302. Replace
connect vtvm to vdc. if defective.
point of test.
4, V405-1 | Set OSCILLATOR Counter indicates 2000 kc. | Check for defective V302. Replace
switch to CAL po- if defective.
sition and connect
counter to point of
test.

5. V405-7 | Disconnect counter and Vtvm measures -10 £10% Check for defective V402.

connect with rf probe vdce.
to point of test.
6. Multi- | Set controls as follows: MULTIMETER can be If indication is abnormal for all fre-
meter | OSCILLATOR to MO; adjusted to a peak reading | quency bands, check for defective

MASTER OSCILLATOR by means of DRIVER MULTIMETER circuit (V201,

FREQUENCY for 250 TUNING control. V205, V101, or vVi02.)

kc; DRIVE to extreme

counterclockwise po- If indication is abnormal at 8-16and

sition; DRIVER BAND 16-32 bands only, check for defec-

to desired position; tive V205 or V207, or C301 for

MULTIMETER to PA proper adjustment or defect.

Ig Ma; DRIVER TUNING

to 2. 5. If indication is abnormal at 2-4 mc
band only, check L203, C210, L211,
or C237 for proper adjustment of
defect.
If indication is abnormal at 4-to 8-
mc band, check L.204, C218, C238,
or L212 for proper adjustment or
defect.
If indication is abnormal for 4- to
16-mc band, check for proper ad-
justment or defect of L213 or C329.
If indication is abnormal at 16- to
32-mc band, check for LZ14 proper
adjustment or defect.

7. PA Set controls as follows: Advance DRIVE control Check for defective V205, V101,
PLATE| PA BAND to corre- until PA PLATE meter V102, C117A, C117B, S101, S102,
METERJ spond to desired output indicates reading in S103, or M302.

signal; ANTENNA tuning chart.
LOADING fully counter-

clockwise; AUX.

LOADING to +.

8. PA TURN PA TUNING con- Adjust PA TUNING control | Check for defective C113.
PLATE]| trol for dip in PA for minimum reading on
METER]| meter. PA PLATE meter

5-4
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TABLE 5-3. RTF-2 TROUBLE-SHOOTING CHART (CONT)

STEP

POINT
OF
TEST

PRELIMINARY
ACTION

NORMAL
INDICATION

PROBABLE CAUSE
AND REMEDY

10.

MULTI-
METER

PA
PLATE
and
MULTI-
METER

Turn MULTIMETER
switch to PA Isg Ma po-
sition. Adjust DRIVE
control for MULTI-
METER reading indi-
cated in tuning chart.
Set controls as follows:
PA Isg to MA; DRIVE
control for MULTI-
METER reading indi-
cated in tuning chart;
ANTENNA LOADING
clockwise until MULTI-
METER reading drops
to zero and PA PLATE
meter indicates rise in
current; PA TUNING
for dip on PA PLATE
METER.

Continue to advance the
ANTENNA LOADING
and DRIVE controls
and returning the PA
TUNING control for dip
on PA PLATE meter
until MULTIMETER
and PA PLATE meter
indicate PA Isg and

PA 1p given in tuning
chart.

g CAUTION |

The plate current dips
must be obtained at the
lowest possible PA
TUNING setting to avoid
doubling in the final
amplifier.

Depress TEST KEY
button.

—— -

{ cautioN

b e

Do not maintain TEST
KEY button depressed
for any long period of
time.

PA PLATE meter indicates
PA Isg given in tuning chart;
MULTIMETER indicates PA

Ip given in tuning chart.

PA PLATE meter indicates
PA Ip given in tuning chart.

MULTIMETER indicates

PA Ig given in tuning chart.
If these conditions are not

obtained advance DRIVE
control to increase PA
Ig; advance ANTENNA
LOADING CONTROL to
increase PA Ip.

Check for defective V101, V102,
C117A, or C117B.

See step 6.

V206. Replace if defective.

Check for defective V202, V203, or

004640313
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TABLE 5-4. RTM-2 TROUBLE-SHOOTING CHART

POINT
OF PRELIMINARY NORMAL PROBABLE CAUSE
STEP| TEST ACTION INDICATION AND REMEDY

1. PA Tune transmitter for PA PLATE meter reads ap- | Plate voltage not being applied to
PLATE| PHONE operation. proximately 300 ma. RTF-2 power amplifier. Check
meter | Close press-to-talk high voltage cabling to RTM-2 and
on circuit. from RTM-2 to RTF-2.

RTF-2
Modulation transformer T704 de-
fective.

2. Place MODE switch on PA PLATE meter reads Relay K701 defective. Check coil
RTP-2 to CW-FS posi- approximately 500 ma. and contacts for continuity and re-
tion. Key transmitter. place if defective, Improper

setting of R708. Refer to section
6.

3. MODU-| Place MODE switch in MODULATOR CURRENT If meter reading on modulation
LATOR| PHONE position and meter reads approximate- |peaks is not approximately 300 ma.
CUR- | modulate carrier. ly 300 ma. and varies with |adjust GAIN control R701.

RENT voice modulation.
meter If no variation is observed, check
on all input cabling connections and
RTM-2 tubes.
Check voltage and resistance
measurements of all stages. See
figure 5-3.

4, Junc- | Connect voltmeter topoint | Voltmeter should read Check rectifier circuit components
tion of test. -270 vde. to locate defective items and
of replace.

L703
and
C1703.

5-6
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TABLE 5-5. AMPLIFIER-OSCILLATOR RTF-2, FRONT PANEL METER READINGS

METER AND POSITION 2MC 16 MC 30 MC
MULTIMETER
PA Ebb volts 2.9 kv 2.9 kv 2.9 kv
DRIVER Ip Ma. 26 ma. 54 ma, 72 ma,
PA Isg Ma. 90 ma. 90 ma. 90 ma.
PAIg 10 ma. 8 ma., 10 ma.
PA Eg RF Volts 82 volts 82 volts 82 volts
PA PLATE 460 ma. 430 ma. 425 ma,
RF OUTPUT 4,3 amp 6.3 amp 4.2 amp
Note
Above readings based on transmitter being tuned for
CW operation and 1000 watt output.
TABLE 5-6. TERMINAL STRIP VOLTAGES
TERMINAL VOLTS TERMINAL VOLTS TERMINAL VOLTS TERMINAL VOLTS
E601-1 300 E602-9 620 E602-17 325 E603-25 325
-2 -130 -10 620 -18 325 -26 -105
-3 600* -11 0 -19 0 -27 -210
-4 1000* -12 0 -20 -105 -28 6.3ac
-5 -210 -13 v E603-21 NC -29 600*
-6 620 -14 v -22 NC -30 115ac
-7 620 -15 lv -23 NC -31 0
-8 620 -16 v -24 -105 -32 -1.2*
* - FINAL PLATE switch ON

004640313
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R 30K

V_600 V_450 vV 300
v_150
R @
NC
V_300
R
vell ©
0A2
SEE NOTE 3 SEE NOTE 3 SEE NOTE 3 SEE NOTE 3
<mmmoaa
v_660 NC SEE NOTE |
vV o V_365;360 NC
R O R 6.5k
V_-—105 NC
V_T780VAC R 160K
R 70
v_0 V_460VAC NC
NC V_780VAC R @ R 35
V605 R 70 V_—i05 NC V_460vAC
5R4 R 160K R 35
CONTROL SETTINGS - UNLESS
OTHERWISE INDICATED
vV _—105
MAIN POWER switch ON
v TRANSMITTER PLATES switch in
R OPERATE
FINAL PLATE switch OFF
v MODE SWITCH in CW/FS
R OSCILLATOR switch in X-1 (No
v crystal)
EXCITATION SW. in CW/PHONE
V__28B00VAC VvV 2800 R 160K R 160K NORMAL-SSB ms:m.“ in momzbr
V6ol DRIVE control fully clockwise
V_3000 os2 LINE input 120 Vac.
R 34k VvV _—500 VOLTAGE MEASUREMENTS

NC

SEE NOTE 2

R 34K

R 34K
V607
872A

420VAC

R 35

V_420VAC
R 35

All dc volt measurements made with
Hewlett - Packard HP-410B. All ac
measurements made with Simpson
260.

NOTES:

1. First voltage reading is in key up
condition; second reading is key
down condition. When only one
reading shown reading is same
for both conditions.

2. Voltage at plate cap in key down
condition only.

3. Voltage readings obtainable with
FINAL PLATE switch ON.

RESISTANCE MEASUREMENTS
MAIN POWER switch OFF

TRANSMITTER PLATES switch in
STANDBY/REMOTE

Figure 5-1.

Voltage and Resistance Diagram, Model RTP-2

004640313
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VOLTAGE MEASUREMENTS

DC ot meaaurcd wnh HP-3101
AC voltizes measuted with Stpson 260
Line voltaze imput 1,20 VAC

Controts set as tullows,
TRANSMITTER PLATES 11 OPERATF
FINAL PLATE switch 1 OFF
MODF swilch to PHONE
OSCILLATOR switeh ts X-1

RFSISTANCE MEASUREMENT .

MAIN POWER switvh OFF

MODE switch in PHONE positis

DRIVE control tully countertlock iac

OSCILLATOR swatch i X- 1 pasation

TRANSMITTER PLATES switch 1
STANDBY REMOTE pusition

FINAL PLATE switch (v OFF

EXCITATION SW. 10 CW PHONE
NORMAL-SSB switch to NORMAL
DRIVE comntrof hully counterciuekwise

V703

R 10K

V707
5R4GY

* FINAL PLATE switch ON

R 10

Figure 5-3. Voltage and Resistance Diagram, Model RTM-2

V606

&

Vel V610 V609 veos

Figure 5-4. Tube Locations, Model RTP-2

J 4

4

V60!

V604

V602
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V40l V406 V404 V20! V204

R426
(BALLAST)
V403 vioz
V402
vaoz— |
V3ol /
V405 V205 v203 V202 V206
Figure 5-5. Tube Locations, Model RTF-2
V703 V70! V702 V706
£ \\ l/ l/ /i J
v}os V704 V707
Figure 5-6. Tube Locations, Model RTM-2
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SECTION 6
MAINTENANCE AND REPAIR

6-1. GENERAL.

This section contains information required to main-
tain andrepair the radio transmitter, Strict adherance
to the procedures detailed in this section will enable
the realization of peak equipment performance, mini-
mum repair, and longer life. The procedures con-
tained in this section, in addition to the procedures
detailed in the applicable manuals for the individual
equipments cover every aspect of maitennance and re-
pair of the radio transmitter.

6-2. TUNING AND ADJUSTMENT. (See figures 6-1
and 6-2.)

a. BIAS ADJUSTMENT. - To adjust the bias output
voltage of the RTP-2 power supply, proceed as follows:

Step 1. Connect a vtvm between pin N of J602 and
ground.

Step 2. Energizetransmitter. Place MODE switch
in PHONE position.

Step 3. Adjust R605 for a vtvm indication of -110
volts.

Step 4. Tune transmitter to a test frequency and
set MODE switch on RTP-2 to SSB.

Step 5. Readjust FINAL BIAS ADJ, R605 until PA
‘PLATE meter reads approximately 130 ma.

b. CALIBRATION OF 100-KC AND MASTER OS-
CILLATORS. - Relatively little rotation of the CAL-
IBRATE control should be required to calibrate the
master oscillator at any check point. When the CAL-
IBRATE control requires more than two revolutions at
any check point from a previous calibration setting,
the 100-kc and master oscillators require calibration,
The calibration procedure requires the use of a com-
munications receiver that is tuneable to WWV and
equipped with an S meter. If an S meter is not built
into the receiver, a dc microammeter with a suitable
series resistor connected across the output of thede-
tector is an effective substitute. To calibrate the 100-
kc and master oscillators, proceed as follows:

Step 1. Energize transmitter and allow a 24-hour
warmup.

Step 2. Tune receiver to highest WWV frequency
obtainable in area. WWYV transmitsat 2.5, 5, 10, 15,
20, and 25 mc.

Not

Do not use receiver bfo.

6-0

Step 3. Disconnect transmitting antenna and con-
nect a 50- or 70-ohm, 1000-watt resistive dummy load
to RF OUTPUT jack. Attach a short length of wire to
transmitter RF MONITOR jack toprovide local radia-
tion for purposes of calibration.

Step 4. Consider a WWV frequency of 2.5 mec.
Zero beat the master oscillator at nearest check point
which, in this example, is 2. 5 mc. Approach the zero
beat from the high-frequency end toward the low-fre-
quency end.

Step 5. Tune transmitter, at a low level, to the
WWYV frequency being monitored.

Note

Exercise care and precision when setting
MASTER OSCILLATOR FREQUENCY dial
to proper setting. Actual frequency indi-
cation at any dial setting may not be exact,
but correction of frequency-to-dial setting
relationship is object of this procedure.
Approach final frequency setting of dial
from same direction of rotation as check
point.

———

CAUTION

Do not attempt to correct any master os-
cillator frequency-to-dial deviation by me-
chanical means such as slipping control
shaft couplings, etc.

Step 6. Place OSCILLATOR switchin MO position.

Step 7. When transmitter frequency approaches
WWYV frequency, S meter will pulse at a rate propor-
tional to frequency difference. Adjusttransmitter fre-
quency until S meter pulsation rate is a minimum.
Transmitter frequency then matches WWYV frequency
which, in turn, is exactly the frequency of one master
oscillator check point. Lock MASTER OSCILLATOR
FREQUENCY and CALIBRATE controls.

Step 8. Place FINAL PLATE switch in OFF posi-
tion.

Step 9. Place OSCILLATOR switch in CAL posi-
tion.

Step 10. Open RTF-2 drawer for access to C311.

Step 11. Adjust capacitor C311 until ZERO BEAT
lamp flashes at a minimum rate.

Step 12. Using MASTER OSCILLATOR FREQUEN-
CY and CALIBRATE controls, tune transmitter to 2
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Figure 6-1. Internal Adjusting Controls, Model RTP-2
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Figure 6-2 Internal Adjusting Controls, Model RTF-2 (Sheet 1 of 2)
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Figure 6-2. Internal Adjusting Controls, Model RTF-2 (Sheet 2 of 2)

mc keeping DRIVE control set at a minimum. Lock
CALIBRATE control.

Step 13. Tune receiver to 4 mec.

Step 14. Tunetransmitterto 4 me. Remove cover
from C303 access hole and use C303 in place of CAL-
IBRATE control. Use receiver to ensure that C303 is
being adjusted to 4 mc instead of some nearby check
point.

Step 15. Repeat steps 12, 13, and 14 several times
until master oscillator zero beats at 2- and 4-mc ends
without necessity of adjusting CALIBRATE control or
C303.

Step 16. Replace cover over C303 access hole.

¢. ALIGNMENT OF MULTIPLIER AND DRIVER. -
Alignment of multiplier and driver requires the use of
a signal generator having afrequency range of 2 to 32
mc. (A TMC model SBE exciter, if available, may be
usedin place of asignal generator.) To alignthe mul-
tiplier and driver, proceed as follows:

' WARNING I

The FINAL PLATE switch must be in the
OFF position throughout this procedure.
However, dangerously highvoltages of 600
vdc exist inother areas where adjustments
must be performed.

Step 1. Connect a signal generator output to J201
on RTF-2. (If SBE exciter is used in place of signal
generator, connect in same manner. )

Step 2. Place MODE switch in TUNE position,
NORMAL-SSB switch in SSB position, EXCITATION
SW. inSSB L.O. OFF position, DRIVER BAND switch
in 4-8 position, MULTIMETER switch in DRIVER Ip
Ma position, MAIN POWER switch in ON position, and
TRANSMITTER PLATES switch inOPERATE position.

Step 3. Tune signal generatorto 4mc at a low out-
put level. (If SBE exciter is used, tune to 4 mc, and
adjust OUTPUT control for a low output level.)

Step 4. Place DRIVER TUNING control in 2. 0 posi-
tion.

Step 5. Increase signal generator output level until
MULTIMETER indicates a current increase.

Step 6. Adjust L204 for maximum MULTIMETER
deflection. If MULTIMETER reading goes off scale,
decrease signal generator output level and retune L204
for maximum.

Step 7. Place MULTIMETER switch in PA Eg RF
volts position.

Step 8. Adjust L212 for maximum MULTIMETER
deflection while adjusting signal generator output level
to maintain a reading of approximately 50 volts.
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Step 9. Tune signal generator to 8 mc.

Step 10. Place DRIVER TUNING control in 4. 0 po-
sition.

Step 11. Adjust C218 and C238 for maximum MUL-
TIMETER deflection.

Step 12. Repeat steps 3 through 11 until adjust-
ments are at optimum setting.

Step 13. Place DRIVER BAND switch in 8-16 po-
sition.

Step 14. Place DRIVER TUNING control in 2. 0 po-
sition,

Step 15. Place MULTIMETER switchin DRIVER. Ip
Ma position.

Step 16. Increase signal generator output level un-
til MULTIMETER indicates a current increase.

Step 17. Adjust L207 for maximum MULTIMETER
deflection. If MULTIMETER reading goes off scale,
decrease signal generator output level and retune L.207
for maximum.

Step 18. Place MULTIMETER switch in PA Eg Rf
volts position.

Step 19. Adjust L213 for maximum MULTIMETER
deflectionwhile adjusting signal generator output level
to maintain a reading of approximately 50 volts.

Step 20. Place DRIVER TUNING control in 4. 0po-
sition,

Step 21. Tune signal generator to 16 mc.

Step 22. Adjust C231 and C239 for maximum MUL-
TIMETER deflection.

Step 23. Repeat steps 13 through 22 until adjust-
ments are at optimum setting.

Step 24. Place DRIVER BAND switch in 16-32 po-
sition.

Step 25. Place DRIVER TUNING control in 2.0 po-
sition.

Step 26. Adjust L.208 and1.214 for maximum MUL-
TIMETER deflection.

Step 27. Tune signal generator to 32 mc.

Step 28. Place DRIVER TUNING control in 4. 0 po-
sition.

Step 29. Adjust C232 for maximum MULTIMETER
deflection.

Step 30. Repeat steps 24 through 29 until adjust-
ments are at optimum setting.

Step 31. Lock all coil tuning slugs.

004640313

Step 32. Place DRIVER TUNING control in 2. 0 po-
sition.

Step 33. Place NORMAL-SSB switch in NORMAL
position,

Step 34. Place MULTIMETER switch in PA Ig Ma
position, EXCITATION switch in CW-FS position, and
OSCILLATOR switch in MO position.

Step 35. Set MASTER OSCILLATOR FREQUENCY
control for 2 mc.

Step 36. Place EXCITATION switch in CW-PHONE
position and rotate DRIVE control to extreme clock-
wise position.

Step 37. Adjust L205 for maximum MULTIMETER
deflection.

Step 38. Place EXCITATION SW. switch in SSB
L.O. OFF position and NORMAL-SSB switch in SSB
position.

Step 39. Tune signal generator to 32 mec.

Step 40. Place DRIVER BAND switch in 16-32 po-
sition and adjust DRIVER TUNING control for maxi-
mum MULTIMETER deflection.

Step 41. Place EXCITATION SW. switch in CW-
PHONE position and NORMAL-SSB switch in NORMAL
position.

Step 42. Deenergize signal generator.

Step 43. Place OSCILLATOR switch in MO psesi-
tion.

Step 44. Set MASTER OSCILLATOR FREQUENCY
control for 4 mc.

Step 45. Adjust C212 for maximum MULTIMETER
deflection.

Step 46. If maximum MULTIMETER deflection is
less than 30 ma., adjust L205 for a MULTIMETER
indication of 30 ma. K maximum MULTIMETER de-
flection is greater than 30 ma., do not disturb setting
of L205.

Step 47. Set MASTER OSCILLATOR FREQUENCY
control for 2 mec.

Step 48. Adjust DRIVER TUNING control for max-
imum MULTIMETER deflection.

Step 49. Repeat step 46.

Step 50. Set MASTER OSCILLATOR FREQUENCY
control for 4 mc and adjust DRIVER TUNING control
for a MULTIMETER indication of 30 ma. If a MUL-
TIMETER indication of 30 ma is unobtainable, adjust
C212 for maximum MULTIMETER deflection.

Siep 51. Place DRIVER BAND swiichin 8- 16 posi-
tion.
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Step 52. With MASTER OSCILLATOR FREQUEN-
CY control set at 4 mc, check overall results of pre-
vious steps by placing DRIVER TUNING control in 4.0
position and placing DRIVER BAND switch in 8-16 and
4-8 positions. MULTIMETER should indicate 30 mc
in each DRIVER BAND switch position.

Step 53. Set MASTER OSCILLATOR FREQUENCY
control for 2 mc and check overall results as in step
52 by placing DRIVER TUNING control in 2. 0 position
and placing DRIVER BAND switch in 8-16 and 4-8 po-
sitions. MULTIMETER should indicate 30 ma. in each
DRIVER BAND switch position.

Step 54. Place DRIVER BAND switch in 2-4 posi-
tion and DRIVER TUNING control in 2.0 position.

Step 55. Adjust 1203 and L211 for maximum MUL-
TIMETER deflection.

Step 56. Set MASTER OSCILLATOR FREQUENCY
control for 4 mc. -

Step 57. Place DRIVER TUNING control in posi-
tion 4.0 and adjust C201 and C237 for maximum MUL-
TIMETER deflection.

Step 58. Repeat steps 54 through 57 as often as
necessary to obtain a multimeter indication of 30 ma.,
at each tuned position.

Step 59. Set MASTER OSCILLATOR FREQUENCY
control for 3 mc.

Step 60. Place DRIVER TUNING control inposition
3.0.

Step 61. Place DRIVER BAND switch in each po-
sition and check that aMULTIMETER indication of 30
ma. is obtained in each position.

d. PA NEUTRALIZATION. - PA neutralization is
required when either power amplifier tube is replaced
or an erratic display by PA PLATE current meter in-
dicates oscillationin the final stage when excitation is
removed. PAneutralizationrequires theuse of avtvm
with an rf probe and an open-end 7/16-inch wrench.
To perform PA neutralization, proceed as follows:

l WARNING I

The FINAL PLATE switch must be in the
OFF position throughout this procedure.
However, dangerously highvoltages of 600
vdc exist in other areas where adjustments
must be performed.

Step 1. Clip vtvm, through rf probe, to clamp on
top of variable vacuum tuning capacitor C113. Connect
rf probe grounding clip to chassis.

Step 2. Tune driver stages for vutput of 8 mec by
observing a maximum MULTIMETER indication with
MULTIMETER switch in PA Eg Rf volts position.
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Step 3. Place MULTIMETER switch in DRIVER Ip
Ma position and adjust DRIVE control for a MULTI-
METER Indication of 20 ma.

Step 4. Tune final amplifier for a maximum vtvm
indication.

Step 5. Adjust neutralizing capacitor C104 for a
minimum vtvm indication.

Note

Avtvmindication of lessthan 10 volts must
be obtained. Usually, an indicationof 6 to
8 volts can be obtained.

Step 6. Tune driver stages to 16 mc as in steps 2,
3, and 4.

Step 7. Place PA BAND switch in 12-16 position.

Step 8. Adjust PATUNING control for a maximum
vtvm indication. If maximum vtvm indicationis great-
er than that obtained on 8 mc or 10 volts, readjust
C104 slightly to decrease the voltage. By alternately
switching between 8 and 16 mc, setting of C104 can be
obtained where little or no difference exists between
the voltage indications, and these voltage indications
must be less than 10 volts.

Step 9. Tighten the neutralizing capacitor locknuts
with the open-end wrench.

Step 10. Tune driver stages to 32 mc as in steps
2, 3, and 4.

Step 11. Place PA BAND switch in 24-32 position.

Step 12. Observe that a piece of bare tinned wire
is connected between C201 (tuning capacitor for driver
stage V205) and button capacitor C128 (on wall of final
amplifier compartment.) The size of the loop formed
by this bare tinned wire affects the indications in the
circuit. Adjust the final plate tuning capacitor for a
maximum vtvm indication. Adjust the loop size in
small increments, Continue adjustingthe loop size un-
til a minimum vtvm indication is obtained.

e. ADJUSTMENT OF FINAL PLATESOVERLOAD
RESET CB603. - To adjust final plates overload reset
CB603, proceed as follows:

(aumon |

Do not operate the transmitter in the con-
dition outlined below for prolonged periods
because of the excessive plate dissipation.

Step 1. Tune and loadtransmitter for cw operation.
Step 2. Adjust ANTENNA LOADING control so that

drive control can be usedto adjust PA plate current to
600 ma.
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Step 3. Unlock and adjust R609 to the point where
a slight rise in PA plate current beyond 600 ma causes
CB603 and K601 to open.

Step 4. Repeat steps 1, 2, and 3, if necessary.
Lock R609.

f. ADJUSTMENT OF FINAL SCREEN OVERLOAD
RESET CB602. - To adjustfinal screenoverload reset
CB602, proceed as follows:

Step 1. Tune andloadtransmitter for cw operation.

Step 2. Place MULTIMETER switch in PA Isg Ma
position.

Step 3. Adjust DRIVE control for aMULTIMETER
indication of 100 ma.

Step 4. Unlock and adjust R603 to the point where
aslight risein current causes CB602 and K601 to open.

g. ADJUSTMENT OF ENERGIZING CURRENT OF
K701. - Potentiometer R708 adjusts the energizing
current of relay F701, To adjust R708, proceed as
follows:

Step 1. Energize the RTM-2 modulator by placing
MAIN POWER circuit breaker on RTP-2power supply
in ON position.

Step 2. Connect a vtvm across the coil of relay
K701,

Step 3. On the RTP-2 power supply, place MODE
switch in PHONE position.

Step 4. Adjust R708 in the direction in which the
vtvm indication decreases. Relay K701 should deen-
ergize below a vtvm indication of 150 volts dc.

Step 5. When relay K701 deenergizes, reverse di-
rection of adjustment of R708 until K701 just energizes.
This is optimum adjustment point where K701 ener-
gizes at minimum current.

6-3. REPLACEMENT OF COMPONENTS.

| WARNING I

Dangerously high voltages exist in the
equipment. Place MAIN POWER breaker
in OFF position anddischarge highvoltage
capacitors to prevent accidents which can
result in loss of life.

a. Exceptfor the replacement of the master oscil-
lator assembly and vacuum capacitor C113, there
are no special replacement procedures.

g CAUTION ;

Maintenance personnel should naot attemnt,
under any circumstances, to replace any
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component on the master oscillator assem-
bly with the exception of V301 and V302.
Never remove V301 or V302 without first
removing ballast R426, or settingthe MAIN
POWER breaker to OFF position.

b. REPLACEMENT OF VACUUM CAPACITOR
C113. - To replace C113, proceed as follows:

Step 1. Turn the PA TUNING control fully clock-
wise until it stops (PA TUNING indicator reads 000).

Step 2. Remove the top connector from C113 and
loosen the clamp at the base of the glass envelope.

Step 3. Carefullylift the old capacitor from its po-
sition. The PA TUNING indicator reading will change
as the capacitor is withdrawn.

Step 4. Turnthe control shaft and nylon gear (figure
6-3) on the new capacitor until the collar does not turn
freely. Add one more quarter turn.

Step 5. Slowly lower the new capacitor into posi-
tion. The nylon drive gear will engage the PA TUNING
indicator stop limit mechanism and turn the indicator
back to 000.

¢. REPLACEMENT OF OSCILLATOR ASSEM-
BLY. - To replace the master oscillator assembly,
refer to figure 6-2 and proceed as follows:

Step 1. Turn MASTER OSCILLATOR FREQUENCY
dial until MASTER OSCILLATOR FREQUENCY indi-
cator reads 2000 kc.

Step 2. Disconnect and tag all wires connected be-
tween the oscillator assembly and the two terminal
boards located on the left side when viewing unit from
front.

COLLAR

NYLON GEAR

CONTROL SHAFT

Figure 6-3. Vacuum Capaci

itar
ACITOY

C113, Replacement
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Step 3. Disengage oscillator assembly shaft from
MASTER FREQUENCY OSCILLATOR control shaft by
loosening two setscrews from shaft coupling.

Step 4. Remove screws securing the interconnect
chassis.

Step 5. Remove eight front panel screws securing
oscillator assembly. Withdraw the oscillator assem-
bly from unit while insuring that it has a clear path.

Step 6. Setthe new oscillator assembly into its po-
sitionin the RTF-2, and perform assembly in reverse
of disassembly.

CAUTION

Before engaging shaft coupling, insure that
MASTER OSCILLATOR FREQUENCY in-
dicator reads 2000. 000 kc. All oscillator
assemblies are factory set for 2000. 000 kc.

d. The RTM-2 modulator contains a spark gap a-
cross the secondary of the modulation transformer to
protect the transformer in the event of no load. 1t is
recommended that the spark gap be adjusted to 0. 203
inch every month with a feeler gage.

6-4. INSPECTION.

a. Operating or maintenance personnel should ad-
hereto a daily inspection procedure, toinsure optimum
performance of the transmitter. These inspections
should include:

(1) Checking meters during operation for proper
current and voltage readings.

(2) Checking meters for zero adjustment.

(3) Checking controls and control locks for pro-
per operation.

(4) Checking cables for secure connections,

b. Atperiodic intervals (at least every six months),
remove the equipment from the cabinet for cleaning
and inspection. Inspect wiring, and components for
dirt, corrosion, charring, discoloring, or grease.
Carefully inspect the tube sockets for deterioration.
Remove dust with a soft brushor vacuum cleaner. Re-
move dirt or grease from electrical parts with tri-
chloroethylene or ethylenedichloride. Remove dirt or
grease from other parts with any good dry cleaning

fluid.
‘ WARNING I

When using trichloroethylene or ethylene-
dichloride make sure that adequate venti-
lation exists.
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c¢. Whilethe unit is out of the cabinet, it is advis-
able to check the tubes, both of which are accessible
from the top of the chassis. Carefully inspect for
solder connections or screws, especially those on sol-
der lugs. Recommendedtime interval is every 6 to 12
months, depending on the amount of vibration encoun-
tered in service.

6-5. CLEANING.

a. The following items should be cleaned with a
soft brush and/or vacuum cleaner at intervals deter-
mined by general area conditions.

(1) Chassis surfaces.

(2) Tubes and sockets.

(3) Cables.

(4) Terminal and barrier strips and insulators.
(5) Switches.

(6) Insulators.

b. The following items should be cleaned with a
crocus cloth and trichloroethylene or ethylenedichlor-

ide.
I WARNING I

When usingtrichloroethylene or ethylene-
dichloride make surethat adequate ventila-
tion exists.

(1) Meter glasses.
(2) Front panels.

(3) Blower Blades.
(4) Motor housings.

c. Clean dirtyfilters by immersing in a pan of sol-
vent, such as gasoline, benzine, kerosene, methyl al-
cohol, and similar materials. Move the filter through
the solvent to create an agitated current through the
filter passages. After cleaning, allow filter to dry.
When filter is dry, dip the filter in a pan of oiland al-
low it to drain, face downward, until dripping ceases.
The oil used for this process should be one that will
not run at the highest, nor solidify at the lowest tem-
peratures of the incoming air.

6-6. LUBRICATION.

Lubricate all gears and drawer slides with light oil.

CAUTION ?

Donot lubricatefriction drive mechanism.
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6-7. SCHEMATIC DIAGRAMS. assembly of the RTF-2 unit are shown in figures 6-5

through 6-8. The schematic diagram for the RTP-2
The schematic diagram of the radio transmitter is unitis shown in figure 6-9, the cabinet in figure 6-10,
shownin figure 6-4. The schematic diagrams for each and the RTM-2 in figure 6-11.

004640313 1 6-17/6-8
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Figure -5 Power Amplifier, Model RTF-2,
Schematic Diagram
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SECTION 7
SPARE PARTS

AMPLIFIER-OSCILLATOR MODEL RTF-2
FRONT PANEL (SYMBOL SERIES 300)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.

Cc310 CAPACITOR, fixed: mica; .01 mfd., +10%, char. Bypass CM35B103X
B; 300 wvdc

C318 Same as C310. Bypass

1301 LAMP, neon: miniature; 110 volts, 1/25 watt; Inner Oven BI-100-51
T-3-1/4 clear bulb; bayonet base. Indicator

1302 Same as 1301, Outer Oven

Indicator
1303 Same as I301. Zero Beat
Indicator

J301 JACK, telephone tip and Sleeve. Phones Jack JJ-034

J302 Same as J301. Key Jack

M301 MILLIAMETER, D.C.: 0-100, black; 0-5K, red; Multimeter MR-115
0-150, green scales; 3 in. x 3-1/8 in. case; four
4-36 mtg. studs on 2-1/4 inc. x 2-1/4 in. mtg.
centers with an 2-3/4 in. dia. cutout.

M302 METER, D.C.: 0-750 milliamps; 3 x 3-1/8 in. sq. P. A. Plate MR-110-750-S
case; four 4-40 mtg. studs on 2-1/4" x 2-1/4'" mtg.
centers with an 2-13/16" dia. coutout.

M303 METER, R.F.: 0-8 amps; 3 x 3-1/8'" sq. case; R. F. Output MR-109
four 4-40 mtg. studs on 2-1/4 x 2-1/4" mtg.
centers with an 2-13/16 in. dia. cutout.

S304 SWITCH, lever: two position; nonlocking, silver Test Key SW-186
contacts; 3 amp at 120 VAC,

X1301 LIGHT, indicator: w/clear white lens; for miniature | Inner Oven TS-106-2
bayonet base; T-3-1/4 bulb.

X1302 Same as XI1301. Outer Oven

X1303 Same as XI301. Zero Beat

004640312/3/4/5 7-1



AMPLIFIER-OSCILLATOR MODEL RTF-2
MASTER OSCILLATOR (SYMBOL SERIES 300)

REF
SYMBOL

DESCRIPTION

FUNCTION

TMC PART NO.

A301

c3o1

C302

C303

C304

C305

C306

C307

C308

C309

C310

C311

C312

C313

C314

C315

C316

C3117

OSCILLATOR ASSEMBLY, variable: consists of:
C301, 302, 303, 304, 305, 306, 307, 308, 309,
311, 312, 319, 320, 321, 322, 323, L301, 302,
303, P301, 302, R301, 302, 304, 305, 306, 320,
V301, 302, w301, 302, XV301, 302, XY301, Y301.

CAPACITOR ASSEMBLY: variable: air dielectric;
21.0 to 220 mmfd. Not a replaceable item, see
A301.

CAPACITOR, variable: air dielectric; one section,
T plates; 5 to 25 mmifd, +5 mmfd. Not a replace-
able item, see A301.

CAPACITOR, variable: air dielectric; one section,

3 plates; 2- 8-11 mmifd; 1-17/32 in. 1g. x 1-3/8 in.
high o/a. Not a replaceable item, see A301.

CAPACITOR, fixed: ceramic; 10 mmfd, +.25 mmfd,
500 wvdc. Not a replaceable item, see A301.

CAPACITOR, fixed: ceramic; 270 mmfd, +5%, 500
wvde. Not a replaceable item, see A301.

Same as C305. Not a replaceable item, see A301.

CAPACITOR, fixed: mica; .01 mfd, +10%; char. B;
300 wvdc. Not a replaceable item, see A301.

Same as C307
CAPACITOR, fixed: mica; 1000 mmfd, +5%; 500
wvde, char. B. Not a replaceable item, see A301.

Same as C307.

CAPACITOR, fixed: mica; 240 mmfd, +5%; char. C,
500 wvdc. Not a replaceable item, see A301.

CAPACITOR, fixed: mica; 240 mmfd; +5%; char. C,
500 wvdc. Not a replaceable item, see A301.

Same as C307
Same as C307
CAPACITOR, fixed: paper; .1 mfd, +40-10%; 400

wvdc; plastic tubular case.

CAPACITOR, fixed: mica; 500 mmfd, £5%; 500
wvdc, char. B.

Same as C316.

VMO Oscillator

VMO Tuning V301

VMO Correction

VMO Trimmer
Cap. V301

VMO Padder Cap.
V301

VMO Grid Coupling
Cap. V301

VMO Cathode
Coupling Cap.
V301

MO Plate Bypass
V301

Cath. Fol. Plate
Bypass Cap. V302A

Plate Coup. Cap.
100 Kc Osc.
V302B

100 Kc Adjust
V302B

Plate Coup. Cap.
100 Kc, V302B

Inner Oven Ther.
Arc Supp. E301

Relay Arc Supp.
E301

Outer Oven Ther.
Arc. Supp. E302

RF Meter Decoup.
Cap. M303

RF Meter Decoup.

Cap. M303

AO-100

p/o AO-100

p/o AO-100

p/o AO-100

p/o AO-100

p/o AO-100

p/o AO-100

p/o AO-100

p/o AO-100

p/o AO-100

CN-100-4

CM20B501J
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AMPLIFIER-OSCILLATOR MODEL RTF-2
MASTER OSCILLATOR (SYMBOL SERIES 300)

REF
SYMBOL DESTRIPTION FUNCTION TMC PART NO.
C318 Same as C307. Bypass Cap.V302A
C319 CAPACITOR, fixed: ceramic; 8.2 mmfd., +5%, 500 | VMO Temperature | p/o AO-100
wvdc. Not a replaceable item, see A301. Compensation
C320 Same as C307. Not a replaceable item, see A301. RF Bypass Cap.
V301
Cc321 CAPACITOR, feed thru type: 1000 uuf. +2%, 500 Bypass p/o AO-100
wvdc. char A, Not a replaceable item, see A301.
C322 Same as C321. Not a replaceable item, see A301. Bypass
C323 Same as C321. Not a replaceable Item, see A301. Bypass
L301 COIL ASSEMBLY, R.F.: VMO Tank Coil p/o AO-100
V301
L1302 CHOKE, R.F.: VMO Cathode p/o AO-100
Choke, V301
L303 CHOKE, R.F.: Plate Decoup. p/o AO-100
Choke, V302A
R301 RESISTOR, fixed: composition; 3900 ohms, +10%; Plate Decoup. Res] p/o AO-100
1/2 watt. Not a replaceable item, see A301. V301
R302 RESISTOR, fixed: composition; 1000 ohms, +10%; Cathode Output p/o AO-100
1 watt. Not a replaceable item, see A301. Res., V302A
R303 NOT USED.
R304 RESISTOR, fixed: composition; 47, 000 ohms, +10%;| Plate Load Res., | p/o AO-100
1/2 watt. Not a replaceable item, see A301. V302B
R305 RESISTOR, fixed: composition; 4700 ohms, +10%; Cathode Output p/o AO-100
1/2 watt. Not a replaceable item, see A301. Res., V302B
R306 RESISTOR, fixed: Composition; 470, 000 ohms, +10%| Grid Leak Res., p/o AO-100
1/2 watt. Not a replaceable item, see A301. V302B
R307 RESISTOR, fixed: wire wound; heater element, two Inner Oven Heaterd RR-106
A&B sections, 1300 ohms each section, insulated.
R308 RESISTOR, fixed: wire wound; heater element, two QOuter Oven RR-105
A&B sections, 160 ohms each section, insulated. Heaters
R309 RESISTOR, fixed: composition; 9100 ohms, +5%; Relay Drop Res., | RC42GF912J
2 watts. 220 V oper. E301
R310 Same as R309. Relay Drop Res.,
220 V. oper. E301
R311 RESISTOR, fixed: composition; 100 ohms, +10%; Inner Thermo. RC20GF101K
1/2 watt. Arc Suppressor
R312 RESISTOR, fixed; composition; 220, 000 ohms, Inner Oven Ind. RC20GF224K
+10%; 1/2 watt. Protector E301

004640312/3/4/5
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AMPLIFIER-OSCILLATOR MODEL RTF-2
MASTER OSCILLATOR (SYMBOL SERIES 300)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
R313 Same as R312, Outer Oven Ind.
Protector E302
R314 Same as R311. Outer Oven Therm
Arc Supp. E302
R315 Same as R311. Relay Arc Supp.
E303
R316 NOT USED.
R317 NOT USED.
R318 NOT USED.
R319 NOT USED.
R320 RESISTOR, fixed: composition; 22, 000 ohms, +10%; | VMO Grid Leak RC20GF223K
1/2 watt. Not a replaceable item, see A301 p/o AO-100
S301 SWITCH ASSEMBLY, thermostatic: bimetallic; Inner Oven A-1236
operate at 70° C, £0.5° C. Thermostat
5302 SWITCH, thermostatic: bimetallic; operate at 80° C, | Inner Oven Safety | SS-100-3
+2° C. Thermostat
S303 SWITCH, thermostatic: bimetallic; operate at 60° C,| Outer Oven SS-100-1
+2° C. Thermostat
V301 TUBE, electron: HF power triode; 7 pin miniature VMO 6AB4 p/o AO-100
V302 TUBE, electron: medium-mu duo-triode; 9 pin Cathode Follower | 12AU7 p/o AO-100
miniature. 100 Kc Osc.
XV301 SOCKET, electron tube: 7 pin miniature. Not a Socket for V301 p/o AO-100
replaceable item, see A301.
XV302 SOCKET, electron tube: 9 pin miniature. Not a Socket for V302 p/o AO-100
replaceable item, see A301.
XY301 SOCKET, crystal: .487 in. spacing for .095 in. pins. Socket for Y301 p/o AO-100
Not replaceable item, see A301.
Y301 CRYSTAL UNIT, quartz; 100 Kcs. Not a replace- 100 Kc Crystal p/o AO-100

able item, see A301.
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AMPLIFIER-OSCILLATOR MODEL RTF-2
POWER AMPLIFIER (SYMBOL SERIES 100)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
Alo01 ASSEMBLY, switch-coils, consists of S102, L112, Band Switching AX-141
L113; 7-1/2in. lg. x 6 in, wide x 5-1/2 in. high
o/a.
Al102 COUPLER ASSEMBLY, indicator: consists of C115, | Low Pass Filter AX-143
C116, L110, L111, and TC101, terminal board
and two leads w/solder lug terminals. Terminal
board has four 6-32 threaded inserts on 1-3/4 x
5-3/8 in. mounting centers.
B101 BLOWER ASSEMBLY: 115 v, 50/60 cps, .34 watts, | Ventilation AX-146
single phase; 3400 rpm, counterclockwise rotation.
Consists of motor, blades and mounting plate.
C101 CAPACITOR, fixed: mica; 1000 uufd, +10%, 2500 Screen Decoupling | CM45B102K
wvde, char. B. V101
C102 Same as C101. Screen Decoupling
V101
C103 CAPACITOR, fixed: mica; 150 uufd, +10%, 2500 Cathode Bypass CM45B151K
wvdc, char. B. V101
C104 CAPACITOR, variable: teflon dielectric: 2-4.2 Neutralizing Cap. | AM-107, MS-780
mmid, consisting of: Aluminum Mounting Plate, V101-V102 A-1338, PX-324
neutralizer: aluminum Rotor Disc, neutralizer: PX-325
teflon Plate, dielectric: teflon.
C105 CAPACITOR, fixed: mica; 10, 000 uufd, +5%, 300 p/o LP Filter CM35C103J
wvdc, char. C. V101
C106 CAPACITOR, fixed: ceramic; 0.75 uufd, 10 kvdc, RF Feedback AM-105
NPO temperature coef. ; complete with brackets.
Cc107 Same as C105. p/o LP Filter
V102
C108 Same as C103. Cathode Bypass
V102
C109 Same as C101. Screen Bypass
V102
C110 CAPACITOR, fixed: "trylar"; 1000 uufd, +10%, RF Bypass, S101 CX-102K-102P
8000 wvdc.
Ci11 Same as C110. RF Decoupling
S101
C112 CAPACITOR, fixed: "trylar"; 500 uufd, +10%, 8000 | PL Plate Decoup. | CX-102K-501P
wvdc. S101
C113 CAPACITOR ASSEMBLY, variable: vacuum; 10-400 | PA Tuning S101 AM-108
uufd, 7.5 kv; 42 amp; CW rotation decr. capaci-
tance. Complete w/gear.
Cl14 Same as C112, RF Bypass S101
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AMPLIFIER-OSCILLATOR MODEL RTF-2
POWER AMPLIFIER (SYMBOL SERIES 100)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.,
C115 CAPACITOR, fixed: mica; 500 uufd, +5%, 500 wvdc, | p/o LP Filter CM20B501J
char. B. Suggested replacement assembly - A102. | M303
C116 Same as C115. Suggested replacement assembly - p/o LP Filter
A102. M303
C117 CAPACITOR, variable: air; 2 sections, 70-1000 Antenna Loading CB-140
mmfd ea. S103
C118 CAPACITOR, fixed: "trylar"; 2000 uufd, +5%, 4000 | Antenna Loading CX-102J-202M
wvdc. S103
C119 NOT USED.
C120 NOT USED.
C121 CAPACITOR, fixed: ceramic; 3 uufd, +.25 uufd, 500 | p/o Divider CC21S8L030C
wvdc, char. SL. Network
C122 CAPACITOR, fixed: mica; 27 uufd, +10%, 500 wvdc, | p/o Divider CM20B270K
char. B. Network
Cc123 CAPACITOR, fixed: mica; .001 ufd, +10%, 500 wvdc} RF Filter CM20B102K
char. B.
C124 CAPACITOR, fixed: mica; 2000 uufd, +10%, 500 RF Filter CM30B202K
wvde, char. B.
C125 CAPACITOR, fixed: "mylar'"; .1 ufd, +5%, 200 RF Filter CN108B1003K
wvdc, char. B.
C126 NOT USED.
c127 CAPACITOR, fixed: paper; bathtub case; 1 ufd, +10%| Phase Shift B101 CP53B1FF105K
600 wvdc, char. F.
C128 CAPACITOR, fixed: button type; 360 uufd, +2%, 300 | p/o PA Neutraliza-| CB21PD361G
wvdc, char. D. tion
CR101 DIODE, silicon. Half Wave Recti- IN-303
fier
J101 CONNECTOR, receptacle: female; BNC type. RF Out, Test UG-560/U
L101 COIL, R.F.: Screen Decoupling | CL-178
Coil
L102 COIL, R.F.: p/o LP Filter CL-120-2
V101
L103 COIL, R.F.: Filter CL-139
L104 CHOKE, R.F.: p/o Divider Net- CL-100-5
work
L105 Same as L102. p/o LP Filter
V102
L106 Same as L101.

Screen Decouplin
V102 phng
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AMPLIFIER-OSCILLATOR MODEL RTF-2
POWER AMPLIFIER (SYMBOL SERIES 100)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
1107 COIL, R.F.: Plateload, Choke | A-1163
HF Band
L1108 CHOKE, R.F.: Plate Load, Choke,| A-1529
LF Band
L109 Same as L107. RF Decoupling
S101
L110 Same as L101. Suggested replacement assembly - p/o LP Filter
Al02. M303
L111 Same as L101. Suggested replacement assembly - p/o LP Filter
Al02. M303
L112 COIL, R.F.: p/o Al101, not a replaceable item. A-1208
L113 COIL, R.F.: p/o Al101, not a replaceable item. A-1209
L114 Same as L101. Safety Choke
S102A
L115 COIL, R.F.: Filter A-1045
L116 COIL, R.F.: Filter A-1076
PS101 SUPPRESSOR, parasitic; 124 Mc, +3 Mc. To Plate V101 AX-144
PS102 Same as PS101. To Plate V102
PS103 SUPPRESSOR, parasitic: 105 Mc, +3 Mc. To Control Grid AX-155
V101
PS104 Same as PS103. To Control Grid
V102
R101 RESISTOR, fixed: composition; 2200 ohms, +5%, p/o Divider RC20GF222K
1/2 watt. Network
S101 SWITCH, rotary: 9 position; single section, 36 deg. | p/o PA Band- SW-165
A&B detent; ceramic wafer and insulation; silver plated | switch
contacts and wiper.
S102 SWITCH, rotary: 9 position; single section; ceramic SW-166
wafer and insulation; silver plated contacts and
wiper; 30 amps max. current: p/o A101, not a
replaceable item.
S103 SWITCH, rotary: 2 position; single section; 60 deg. Aux. Loading SW-234
detent, non-shorting.
S104 SWITCH, push-button: momentary contact; normally | p/o PA Band- SW-169
closed; SPST, 15 a. at 125, 250 or 460 VAC; 1/2 switch
a. at 125 VDC; 1/4 a. at 250 VDC.
T101 TRANSFORMER, power: filament; pri.-115/230 PA Filament TF-155
VAC, 50/60 cps, single phase; insulation 1500 V
peak; hermetically sealed metal case.
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AMPLIFIER-OSCILLATOR MODEL RTF-2
POWER AMPLIFIER (SYMBOL SERIES 100)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
TC101 THERMOCOUPLE, meter: external; range 0-8. Sensing Device TH-100-8
Suggested replacement assembly - A102. M303
V101 TUBE, electron: radial beam power pentode; 5 pin p/o PA Final 4-250A
metal shell base and plate cap. Stage
V102 Same as V101. p/o PA Final
Stage
XVv101 SOCKET, tube: giant 5 pin base. Socket for V101 TS-125-2
XV102 Same as XV101. Socket for V102
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AMPLIFIER-OSCILLATOR MODEL RTF-2
MULTIPLIER (SYMBOL SERIES 200)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
C201 CAPACITOR, variable: air dielectric; two sections | Driver Tuning CB-1217
A&B 12,5-282. 5 uufd ea. section; ceramic insulation.
c201C CAPACITOR, variable: air dielectric; 12.5-282.5 Driver Tuning CB-128
ufd; ceramic insulation.
C202 CAPACITOR, fixed: mica; .01 ufd, +5%, char. C, Input Coupling CM35C103J
300 wvdc.
C203 CAPACITOR, fixed: terminal type; 1000 uufd, +10%,| RF Bypass CB21QW102K
char. W; terminal type Q.
C204 Same as C203. RF Bypass
C205 Same as C203. Screen Bypass
C206 Same as C202. p/o Key Click
Filter
C207 CAPACITOR, fixed: mica; 1000 uufd, +5%, char. RF Coupling, V201| CM20B102J
B. 500 wvdc.
C208 Same as C203. RF Bypass V201
C209 Same as C207. Plate Decoupling
V201
c210 CAPACITOR, variable: ceramic; 3-12 uufd, 500 Tank Trimmer CV11A120
wvde, char. A, V201
c211 Same as C207 RF Coupling V204
C212 CAPACITOR, variable: ceramic; 4-30 uufd, 500 p/o V201 Tank CV11C300
wvdc, char. C. Capacity
Cc213 Same as C202. Cathode Bypass
V204
C214 Same as C203. Screen Bypass
V204
C215 CAPACITOR, fixed: mica; 500 uufd, +5%, 500 wvdc,| RF Coupling V204 | CM20B501J
Char. B.
C216 Same as C207. Plate Decoupling
V204
C2117 Same as C207 Plate Decoupling
V204
Cc218 Same as C210. Trimmer Band 2
C219 Same as C215. RF Coupling
V205
C220 Capacitor, fixed: terminal type; 470 uufd, +10%, p/o LP Filter CB21QW471K
char. W; terminal type Q. V202B

004640312/3/4/5

7-9



AMPLIFIER-OSCILLATOR MODEL RTF-2
MULTIPLIER (SYMBOL SERIES 200)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
c221 CAPACITOR, fixed: mica; 12000 uufd, +5%, 600 Plate Decoupling CM50B123J
wvdce, char. B.
C222 CAPACITOR, fixed: mica; 330 uufd, +10%, 2500 RF Coupling V205 | CM45B331K
wvdc, char. B.
Cc223 Same as C203 Screen Bypass
V205
C224 CAPACITOR, fixed: mica; 100 uufd, +5%, 500 wvdc,| DC Blocking to CM20D101J
char. D. C104
C225 CAPACITOR, fixed: mica; 2200 uufd, +10%, 1200 p/o LP Filter CM45B222K
wvde, char. B. V205
C226 CAPACITOR, fixed: mica; 130 uufd, +10%, 500 RF Coupling CM20D131G
wvdc, char. D.
C227 Same as C215. RF Bypass V206
Fil.
C228 Same as C207. Screen Decoupling
V204
C229 Same as C207. Screen Decoupling
V201
C230 Same as C207. RF Bypass,
M301
c231 Same as C210. Trimmer Band 3
C232 CAPACITOR, variable: ceramic; 7-45 uufd, 500 Trimmer Band 4 CV11C450
wvdc, char. C.
C233 Same as C207. DC Blocking
C234 Same as C203. RF Bypass S204B
C235 Same as C207. RF Bypass
C236 NOT USED.
C2317 Same as C210. Trimmer Band 1
C238 Same as C210. Trimmer Band 2
C239 Same as C210. Trimmer Band 3
C240 CAPACITOR, fixed: mica; 3 uufd, +5%, 500 wvdc, Resonating Cap., CM20D390J
char. C. L1208
C241 Same as C202. Bypass
C242 Same as C202. Bypass
C243 Same as C202. Bypass
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AMPLIFIER-OSCILLATOR MODEL RTF-2
MULTIPLIER (SYMBOL SERIES 200)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
J201 CONNECTOR, coaxial: female; BNC type, single RF Input V201 UG-625/U
hole mtg.
L201 CHOKE, R.F.: Plate Load Choke, | A-1045
V201
L.202 Same as L201. Screen Decoupling
V204
L203 COIL ASSEMBLY, Trimmer Band 1 A-1103
V201
L204 COIL ASSEMBLY, Trimmer Band 2 A-1104
V201
L205 COIL ASSEMBLY, Equalizer V209 A-1626
L.206 Same as L201. Screen Decoupling
V201
L207 COIL ASSEMBLY, 8-16 Mc; Trimmer Band 3 A-1105
L.208 COIL ASSEMBLY, 16-32 Mc; Trimmer Band 4 A-1601
1.209 CHOKE, plate: Plate Load Choke | A-1096
V205
L210 CHOKE, R.F.: p/o LP Filter CL-100-5
V205
L211 SWITCH COIL ASSEMBLY: 2-4 Mc; Trimmer Band 1 A-1108
L212 SWITCH COIL ASSEMBLY: Output Tuning, A-1628
V205
L213 SWITCH COIL ASSEMBLY: Output Tuning, A-1627
V205
L1214 SWITCH COIL ASSEMBLY: 16-32 Mc; Trimmer Band 4 A-1192
L215 COIL, R.F.: p/o LP Filter CL-101-4
V205
L216 INDUCTOR, choke: p/o LP Filter A-1126
M301 CKT
L217 Same as L210. RF Choke
L218 Same as L201. RF Choke
PS201 SUPPRESSOR, parasitic: 6 close wound turns #30 PS, Plate Ckt. A-1119
DSC wire on a 100 ohm +10%, 1/2 watt resistor. V204
PS202 Same as PS201. PS, Control Grid A-1119
V204
R201 RESISTOR, fixed: composition; 10, 000 ohms, £10%,| Grid Leak V201 RC20GF103K
i/2 watt.

004640312/3/4/5



AMPLIFIER-OSCILLATOR MODEL RTF-2

MULTIPLIER (SYMBOL SERIES 200)

REF

SYMBOL DESCRIPTION FUNCTION TMC PART NO.

R202 RESISTOR, fixed: composition; 100, 000 ohms, p/o Keyer Load RC32GF104K
+10%, 1 watt. V202A

R203 RESISTOR, fixed: wire wound; 50, 000 ohms, +5%, Keyer Plate L.oad | RW-109-43
10 watts. V202A

R204 RESISTOR, fixed: composition; 47, 000 ohms, +10%,] Grid Current RC20GF473K
1/2 watt. Limiting

R205 RESISTOR, fixed: wire wound; 25, 000 ohms, =5%, p/o Cathode Bias | RW-109-38
10 watts. V202A

R206 RESISTOR, fixed: composition; 1000 ohms, +10%, p/o Cathode Bias RC20GF102K
1/2 watt. V202A

R207 RESISTOR, fixed: composition; 100 ohms, +10%, Cathode Bias V201| RC32GF101K
1 watt.

R208 RESISTOR, fixed: wire wound; 15, 000 ohms, +5%, Volt. Dropping RW-109-36
10 watts. V203

R209 RESISTOR, fixed: composition; 100, 000 ohms, +10%) p/o keyer Click RC20GF104K
1/2 watt, Filter, V202B

R210 RESISTOR, fixed: composition; 10 ohms, +5%, 1/2 | Meter Shunt M301 | RC20GF100J
watt.

R211 RESISTOR, adjustable: wire wound; 25, 000 ohms Driver Control RA-109-TRD-
linear, +10%; 4 watts. V205 253A

R212 RESISTOR, fixed: composition; 1 megohm, +10%, p/o Voltage RC20GF105K
1/2 watt. Divider

R213 RESISTOR, fixed: wire wound; 2250 ohms, 47 ma, DC Dropping V204 | RW-107-41
5 watts.

R214 Same as R201. Grid Leak Bias

V204

R215 RESISTOR, fixed: composition; 470 ohms, +10%, Cathode Bias RC30GF471K
1 watt. V204

R216 RESISTOR, fixed: composition; 18, 000 ohms, +5%, Meter Multiplier RC20GF183J
1/2 watt. M301

R217 RESISTOR, fixed: composition; 12, 000 ohms, +10%, | p/o Voltage RC42GF123K
2 watts. Divider V205

R218 RESISTOR, fixed: composition; 82, 000 ohms, +10%, | p/o Keyer Load RC30GF823K
1 watt. V202B

R219 RESISTOR, fixed: composition; 47, 000 ohms, +10%, | p/o Voltage Div- RC42GF473K
2 watts. ider V202B

R220 Same as R217. Grid Leak Bias

V205
R221 Same as R210 Meter Shunt M301
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AMPLIFIER-OSCILLATOR MODEL RTF-2
MULTIPLIER (SYMBOL SERIES 200)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
R222 RESISTOR, fixed: composition; 430, 000 ohms, +5%, | Meter Multiplier RC20GF434J
1/2 watt. M301
R223 Same as R216. Meter Multiplier
M301
R224 RESISTOR, fixed: composition; 180, 000 ohms, +10%J p/o Voltage RC42GF184K
2 watts. Divider V202A
R225 RESISTOR, fixed: composition; 22, 000 ohms, +10%, | p/o Voltage RC20GF223K
1/2 watt. Divider V202A
R226 RESISTOR, fixed: composition; 470, 000 ohms, PA Screen RC42GF4T74K
+10%, 2 watts. Protective
R227 RESISTOR, fixed: composition; 1500 ohms, +10%, SSB Input S204B RC20GF152K
1/2 watt.
R228 Same as R213. Plate Load, V201
R229 RESISTOR, fixed: composition 6800 ohms, +10%, Voltage Dropping | RC20GF682K
1/2 watt.
R230 RESISTOR, fixed: wire wound; 10 ohms, +5%, 5 Driver Load Band | RR-114-10-W
watts, 1
R231 Same as R227. Voltage Dropping
R232 Same as R210. Meter Shunt M301
R233 Same as R216. Multiplier M301
R234 RESISTOR, fixed: composition; 3, 900 ohms, +10%, RF Filter RC42GF392K
2 watts.
S201 BANDSWITCH, multiplier, rotary: 3 sections; no p/o Driver Band SW-247
detent, non-shorting, ceramic wafers; silver Switch
plated; brass contacts.
S202 SWITCH ASSY., rotary: 2 sections, 4 positions, p/o Driver Band AS-105
ceramic, silver plated contacts and wipers. Switch
S203 SWITCH ASSY., rotary: 2 sections, 5 positions, Multi- Meter AS-107
60 deg. angle of throw; non-shorting type; ceramic | Switch
wafer and insulation, silver plated contacts and
wipers.
S204 SWITCH ASSY., 2 sections, 2 positions, 30 deg. SSB Normal AS-103
angle of throw; non-shorting type; ceramic wafer Switch
and insulation, silver plated contacts and wipers.
V201 TUBE, electron: power pentode, 9 pin miniature. Grounded Grid 6CL6
Amp. Doubler
V202 TUBE, electron: duo diode, 9 pin miniature. Keyer/Driver Key{ 12AT7
er
V203 TUBE. electron: voltage regulator; 7 pin miniature. | Valtage Reg. 0A2

004640312/3/4/5
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AMPLIFIER-OSCILLATOR MODEL RTF-2
MULTIPLIER (SYMBOL SERIES 200)

REF

XV206 Same as SV201.

SYMBOL DESCRIPTION FUNCTION TMC PART NO.

V204 TUBE, electron: beam power amplifier; 7 pin min- Doubler 6BF5
iature.

V205 TUBE, electron: beam power; large wafer octal Driver 6146
base with sleeve.

V206 Same as V202. Keyer Clamp

XVv201 SOCKET, electron tube: miniature 9 pin. TS103P01

XVv202 Same as XV201.

XV203 SOCKET, electron tube: miniature 7 pin. TS102P01

XV204 Same as XV203.

XV205 SOCKET, electron tube: octal base. TS101P01
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AMPLIFIER-OSCILLATOR MODEL RTF-2
INTERCONNECT CHASSIS (SYMBOL SERIES 400)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.,
C401 CAPACITOR, fixed: mica; .01 mfd., +5%; 300 wvdc;| Plate Bypass V402| CM20B102J
char. C.
C402 CAPACITOR, fixed: mica; 1000 mmfd, +5%; 500 RF Input V402 CM20B102J
wvdc, char. B,
C403 Same as C401. p/o LP Filter
V403
C404 Same as C402. RF Coupling V404
C405 Same as C401. Plate Bypass V404
C406 Same as C401 Cathode Bypass
V403
c407 Same as C401. RF Bypass V404
C408 Same as C401. Output V404
C409 Same as C402. Input Coupling
V405
C410 Same as C402. LP Filter V406
C411 CAPACITOR, fixed: paper; .1 mfd,, +40 -10%; Input Coupling CN-100-4
400 wvdc; plastic tubular case. V406
C412 CAPACITOR, fixed: mica; 5 mmfd, +20%; char. B, | DC Blocking V405 | CM20B050M
500 wvdc.
C413 Same as C402. Screen Bypass
V405
C414 Same as C402. p/o LP Filter
V405
C415 Same as C402. p/o LP Filter
V405
C416 Same as C411. Audio Coupling
V406
Cc4117 Same as C411. Audio Coupling
V406
C418 Same as C402. RF Coupling V402
C419 Same as C402. Screen Bypass
V403
C420 CAPACITOR, variable: air dielectric; one section, Xtal 3 Trimmer CT-104-3
nineteen plates; 3.2 to 50 mmfd, 500 wvdc.
Cc421 Same as C401. RF Bypass
C422 Same as C401. RF Bypass V403
425 Saine as C420. Kial 1 Trimmer

004640312/3/4/5
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AMPLIFIER-OSCILLATOR MODEL RTF-2
INTERCONNECT CHASSIS (SYMBOL SERIES 400)

REF

1/2 watt,

SYMBOL DESCRIPTION FUNCTION TMC PART NO.
C424 Same as C420. Xtal 2 Trimmer
T425 Same as C401. Arc Suppress Z401
C426 CAPACITOR, fixed: mica; 150 mmfd; +2%; char. D.] Screen Bypass CM20D151G
500 wvdc. V403
C427 Same as C401. B+ Bypass
C428 Same as C411, B+ Bypass
F401 FUSE, cartridge: 2 amps. FU-102-2
F402 FUSE, cartridge: 3 amps. FU-102-3
F403 FUSE, cartridge: . 250 amps. FU-102-. 250
J401 CONNECTOR, receptacle: 7 contacts rated at 20 Interconnect MO MS3102A-16S-18S
amps, 200 VDC, 150 VAC (RMS); mtg. dim. Power
1-1/32 in. mtg. centers.
J402 CONNECTOR, receptacle: electrical; 1 female MO Input UG-625/U
contact; 52 ohms; BNC type.
J403 Same as J402. LO Out
J404 Same as J402. Exciter In
J405 CONNECTOR, receptacle; pin type; 4 contacts rated | Interconnect RTF | MS3102A-28-11P
at 35 amps, 18 contacts rated at 20 amps; 200
VDC, 150 VDC (RMS): mtg. dim. 1.782 in. dia.
cutout w/four 9/64 in. dia. holes on 1-9/16 in.
mtg. centers
K401 RELAY ASSEMBLY, 4500 ohms DC; hermetically Inner Oven Control| A-123
sealed. Relay
L401 COIL, radio frequency: p/o LP Filter CL-100-5
V403
L403 COIL, radio frequency: Parasitic Choke CL-172
V403
1.404 Same as L401. B+ Filter
L405 Same as L401. B+ Filter
R401 RESISTOR, fixed: wire wound; 6000 ohms, +5%, 10 | Voltage Dropping RW-109-45
watts. V401
R402 RESISTOR, fixed: composition; 33, 000 ohms, +10%; | Plate Load, V402 | RC32GF33K
1 watt.
R403 RESISTOR, fixed: composition; 4700 ochms, +10%; Grid Leak, V402 RC20GF472K
1/2 watt.
R404 RESISTOR, fixed: composition; 1000 ohms, +10%; Cathode Load, RC20GF102K

V402
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AMPLIFIER-OSCILLATOR MODEL RTF-2
INTERCONNECT CHASSIS (SYMBOL SERIES 400)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
R405 NOT USED.
R406 RESISTOR, fixed: composition; 82,000 ohms, +10%;| Screen Dropping, RC20GF823K
1/2 watt. V403
R407 RESISTOR, fixed: composition; 100, 000 ohms, +10%] Grid Leak, V404 RC20GF104K
1/2 watt.
R408 RESISTOR, fixed: composition; 160 ohms, +5%; 1/2 | Cathode Bias V403| RC20GF181K
watt.
R409 Same as R407. Grid Leak, V403
R410 RESISTOR, fixed: composition; 1 megohm, +10%; Cathode Bias V404| RC20GF105K
1/2 watt.
R411 Same as R407. Grid Leak, V405
R412 RESISTOR, fixed: composition; 56, 000 ohms, +10%; | Voltage Dropping RC20GF563K
1/2 watt.
R413 Same as R410. Plate Load, V405
R414 Same as R407. Screen Dropping
V405
R415 NOT USED.
R416 Same as R404. p/o LP Filter
V405
R417 RESISTOR, fixed; composition; 220, 000 ohms, +10%; | Plate Load, V406 | RC20GF224K
1/2 watt.
R418 RESISTOR, fixed: composition; 82, 000 ohms, +10%; | Plate Load, V406 | RC42GF823K
2 watts.
R419 Same as R407. Grid Leak Bias,
V405
R420 RESISTOR, fixed: composition; 4.7 megohms; +10%;| Grid Leak Bias, RC20GF475K
1/2 watt. V406
R421 Same as R417. Grid Leak Bias,
V406
R422 RESISTOR, fixed: composition; 10, 000 ohms, +10%; | Output Load V406 | RC20GF103K
1/2 watt.
R423 RESISTOR, fixed: wire wound; 30 ohms, +5%; 10 p/o RF Output RR-116-30-W
watts. Attenuator
R425 RESISTOR, fixed: wire wound; 50 ohms, +5%; 10 p/o RF Output RR-116-50-W
watts. Attenuator
R426 RESISTOR, current regulating: ballast vacuum tube | Ballast RR-109
type.
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AMPLIFIER-OSCILLATOR MODEL RTF-2
INTERCONNECT CHASSIS (SYMBOL SERIES 400)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.,
S401 SWITCH ASSY., rotary : 3 section; 5 position; wafer| Oscillator Switch AS-106
"A & B'" bakelite, wafer '""C'" ceramic; contacts
and wipers silver plated, 1/4 in. dia. drive shaft
10-1/2 in. lg.
S402 SWITCH ASSY., CW-FS: 2 section; 5 position; 30 Excitation Switch | AS-108
deg. angle of throw; non-shorting; ceramic wafers;
silver plated brass contacts; 1/4 in. shaft.
T401 TRANSFORMER, H.F.: VMO output. CF Load TR-166
V401 TUBE, electron regulator; 7 pin miniature, operat-| Voltage Regulator [ OA2
ing at 150 VDC; 5 amps min.; 30 amps max.
current.
V402 TUBE, electron: HF power triode; 7 pin miniature. Cathode Follower | 6C4
V403 TUBE, electron: sharp cutoff R, F. pentode; 7 pin Xtal Osc. Amp. 6AH6
miniature.
V404 TUBE, electron: medium-mu duo-triode; 9 pin Cathode Follower | 12AUT
miniature. Osc. Output
V405 TUBE, electron: heptode converter; 7 pin miniature.| Mixer 6BE6
V406 Same as V404. Audio Amplifier
XF401 FUSE, extractor post type; 250 v, 15 amp. Holder for F401 FH-100-2
XK401 SOCKET, electron tube: octal. Socket for K401 TS101P01
XR426 SOCKET, electron tube: 9 pin miniature. Socket for R426 TS103P01
XVv401 SOCKET, electron tube: 7 pin miniature. Socket for V401 TS102P01
XV402 Same as XV401. Socket for V402
XV403 Same as XV401. Socket for V403
XV404 Same as XR426. Socket for V404
XV405 Same as XV401 Socket for V405
XV406 Same as XR426. Socket for V406
XY401 SOCKET, crystal: .486 in. spacing for .050 in. pin | Socket for Y401 TS-104-1
dia.
X7401 Same as XK401. Socket for Z401
Z401. OVEN, crystal: 6.3 v, 7.5 watt heater; 75° C +2° Crystal Holder PO-158-1
C; 1-1/4 in. dia. x 2-5/32 lg; octal base.
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POWER SUPPLY MODEL RTP-2
(SYMBOL SERIES 600)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
C601 CAPACITOR, fixed: paper dielectric; 4 ufd, +10%, H.V. B+ Filter CN-109
4000 wvdc; furnished with mounting clamps. Cap. T603
C602 Same as C601. H.V. B+ Filter
Cap., T603
C603 CAPACITOR, fixed: 0.10 ufd, +40 -10%, 600 wvdc. | Arc Suppressor CN-100-22
Cap., E602
C604 CAPACITOR, fixed: paper dielectric; 4 ufd, +10%, B- Filter Cap., CP40C2FF405K
600 wvdc. V601
C605 Same as C604. B- Filter Cap.,
V602
C606 CAPACITOR, fixed: dry electrolytic; polarized, 80 | B+ Filter Cap., CE51C800R
ufd, 450 wvdc. V604
C607 Same as C604. B+ Filter Cap.,
V604
C608 Same as C604. B+ Filter Cap.,
V605
C609 Same as C604. B+ Filter Cap.,
V605
C610 Same as C601. H.V. B+ Filter
Cap., T603
C611 CAPACITOR, fixed: paper dielectric; 10, 000 uufd, Spark Suppressor | CN-110-103-G
+30 -10%, 1000 wvdc. Cap., K601
C612 Same as C603. Pulse Forming
Cap., K602
C613 CAPACITOR, fixed: dry electrolytic; polarized, CE-103-5
20 mfd, 250 wvdc.
CB601 CIRCUIT BREAKER, main power; toggle lever type; | Line Voltage SW-164
DPST; connection A to B 250 VAC, 16A; Ato C Breaker
250 VAC, 32A; manual reset, armature trip
release.
CB602 CIRCUIT BREAKER, final S.G. overload reset; Final Screen Grid | SW-229
toggle lever type; 250 VAC, 15A; 1% ripple; Overload Reset
.01 ADC, manual reset, armature trip release.
CB603 CIRCUIT BREAKER, final plate overload reset; Final Plates Over-| SW-215
toggle lever type; 250 VAC, 15A; 1% repple; .1 load Reset
ADC, manual reset, ammature trip release.
CR601 DIODE, silicon. S.G. Protect 1N1084A
CR602 Same as CR601. S.G. Protect
F601 FUSE, time lag: cartridge type; 3 amps, 115V, M. O. Oven Fuse FU-102-3
F602 Same as F601. Low Voltage
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POWER SUPPLY MODEL RTP-2
(SYMBOL SERIES 600)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
F602 Same as F601. Low Voltage
Supply Fuse
F603 Same as F601. Mid Voltage
Supply Fuse
F604 FUSE, time lag: cartridge type; .125 amp, 115V, Low B- Fuse FU-102-.125
F605 FUSE, time lag: cartridge type; 0.3 amp; 115 V, Low B+ Fuse FU-102-. 300
F606 Same as F605. Mid B+ Fuse
1601 LAMP, neon: miniature bayonet base; 110/125 V, Final Overload BI-100-51H
type T-3-1/4. Indicator
1602 LAMP, incandescent: double contact bayonet base; Final Plate
120 Vv, 3 watts, type 5-6. Indicator BI-102-3
1603 Same as 1602, Xmtr, Plates
Indicator
1604 Same as 1602, Main Power
Indicator
J601 CONNECTOR, receptacle: male. Power Input MS3102A-28-11P.
p/o CA406
J602 CONNECTOR, receptacle: female. Power Output MS3102A-28-118.
p/o CA406
J603 CONNECTOR, receptacle: female. High Voltage MS3102A-18-168
Output
J604 CONNECTOR, receptacle: female; A, C, ; two Utility Outlet JJ-169
contacts.
K601 RELAY ASSY., transmitter plates: 115 VDC, 5000 Transmitter A-1270
ohm coil resistor; min. oper. amps. .015; fur- Plates
nished with cable Plates Relay
K602 RELAY, thermostatic delay: 6 volts, normally open,| Time Delay Relay { RL-111-6N060T
60 +12 sec. delay; miniature 9 pin base, SPST;
2.5 watts,
K604 RELAY, time delay: break-make type; 120 volts Time Delay Lock- | RL-116-DC-3C-
DC. In 120
L601 REACTOR, filter: Filter Choke TF-166
V603
1602 REACTOR, filter: Filter Choke TF-144
V604
L603 Same as L1602, Filter Choke
V604
L604 Same as L602. Filter Choke

V605
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POWER SUPPLY MODEL RTP-2
(SYMBOL SERIES 600)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO,
L605 Same as L602. Filter Choke
V605

L.606 REACTOR, filter: High Voltage TF-5012

M601 METER, A.C. volt: 0 to 150 range. Filament Line MR-108-150

R601 RESISTOR, fixed: wire wound; 15, 000 ohms, 10 p/o PA SG Divider| RW-109-36
watts, 25.5 ma.

R602 Same as R601. p/o PA SG Divider

R603 RESISTOR, variable: wire wound; 500 ohms, +10%, | PA SG Overload RP-100-X-H-501K
12. 5 watts; linear taper. Adjust,

R604 RESISTOR, fixed: wire wound; 400 ohms, 10 watts, p/o PA SG Over- RW-109-17
158 ma. load Circuit

R605 RESISTOR, variable: wire wound; 2000 ohms, +10%,] Final Bias Adj. RP-100-X-H-
12. 5 watts; linear taper. 202K

R606 RESISTOR, fixed: wire wound; 5, 000 ohms, 10 watts,| Bias Divider RW-109-32
45 ma.

R607 RESISTOR, fixed: wire wound; 25, 000 ohms, 20 Bleeder Res., RW-110-36
watts, 16 ma. K602

R608 RESISTOR, fixed: wire wound; 7.5 ohms, 10 watts, p/o PA Overload RW-109-48
1.15 ma. Circuit

R609 RESISTOR, variable: wire wound; 15 ohms, +10%, Final Plate Over- | RP-100-X-H-150K
12. 5 watts, linear taper. load Adjust

R610 RESISTOR, fixed: wire wound; 6, 000 ohms, 10 Bleeder V601 RW-109-45
watts, 41 ma.

R611 RESISTOR, fixed: wire wound; 500 ohms 10 watts, Peak Current RW-109-19
142 ma. Limiter

R612 RESISTOR, fixed: wire wound; 50, 000 ohms, 10 Bleeder V602 RW-109-43
watts, 14 ma.

R613 DELETED.

R614 RESISTOR, fixed: composition; 68, 000 ohms, +10%, | p/o PA Plates RC42GF683K
2 watts. Overload Divider

R615 RESISTOR, fixed: wire wound; 50, 000 ohms, +5%, Bleeder HV RW-117-35
160 watts, 57 ma.

R616 Same as R615. Bleeder HV

R617 RESISTOR, fixed: wire wound; 12, 500 ohms, 5%, Bleeder HV RW-117-28
160 watts, 113 ma.

R618 RESISTOR, fixed: composition; 220, 000 ohms, +10%,| p/o HV Divider RC42GF224K
2 watts.
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POWER SUPPLY MODEL RTP-2

(SYMBOL SERIES 600)
REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO,

R619 RESISTOR, fixed: composition; 20 M ohms, +5%, 2 | p/o HV Divider RC42GF206J
watts.

R620 Same as R619. p/o HV Divider

R621 Same as R619. p/o HV Divider

R622 Same as R619, p/o HV divider

R623 Same as R619. p/o HV Divider

R624 RESISTOR, fixed: wire wound; 90, 000 ohms, +5%, PA SG Dropping RW-117-39
160 watts, 42 ma.

R625 RESISTOR, fixed: wire wound; 10, 000 ohms, 5%, RW-109-34
10 watts, 32 ma.

R626 RESISTOR, fixed: wire wound; 20, 000 ohms, +5%, RW-109-37
10 watts, 22 ma.

S601 SWITCH, rotary: 3 sections, 4 positions, 60° angle | Mode Switch SW-228
of throw: non-shorting type; silver plated brass
contacts; bakelite insulation.

S602 SWITCH, toggle: DPDT; 2 amps at 125 V; bat type MO Bypass ST-22N
toggle. Switch

S603 SWITCH, toggle: DPST; 250 V at 20 amps; 1-1/2 Xmtr Plates ST-104
horse-power 250 V.

S604 Same as S603. Final Plate

S605 SWITCH, rotary: 7'taps; 180° total rotation, 150 V, | Filament Line SW-167-17
10 amps AC; non-shorting type.

NOTE: Main Power Transformer T501 is part of
Model CAB-1.

T601 TRANSFORMER, power: pri. - 115/230 VAC at LV Rect. Input TF-161
50/60 cps; sec 1 - 500 VDC at 200 ma: sec 2-5.0
VACat 2.0 A: sec 3-6.3 VACat 1.3 A: sec 4 -
6.3 VAC at 3 A, CT; hermetically sealed metal
case,

T602 Same as T601. MV Rect. Input

T603 TRANSFORMER, filament power: pri. - 115/230 HV Rect. Input TF-147
VAC at 50/60 cps; sec. 5 VACat 15 A, C.T.;
hermetically sealed metal case.

T604 TRANSFORMER, auto: input - 115/230 V, 50/60cps:| Line Voltage TF-164
Output seven positions tapped in 5 V steps from Adjust
100 V to 13 V; Any tap - 3 A to load; hermetically
sealed metal case.

V601 TUBE, electron: voltage regulator; 7 pin miniature. | Bias Reg. OB2

V602 Same as V601. Bias Reg.
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POWER SUPPLY MODEL RTP-2
(SYMBOL SERIES 600)

SYI:JEBP;)L DESCRIPTION FUNCTION TMC PART NO,

V603 TUBE, electron: full wave rectifier; 7 pin miniature.] LV Rect. 6X4

V604 TUBE, electron: full wave rectifier; octal base. LV Rect. 5R4GY

V605 Same as V604. MYV Rect.

V606 TUBE, electron: mercury vapor half wave rectifier; | HV Rect. 872A
A4-29 base.

V607 Same as V606. HV Rect.

V608 TUBE, electron: Voltage Regulator, 7 pin minia- SG Reg. OA2

ture.

V609 Same as V608. SG Reg.

V610 TUBE, electron: Voltage Regulator, 7 pin minia- SG Reg. OA2
ture.

V611 Same as V608. SG Reg.

XC606 SOCKET, octal. Cap. Socket for TS101 P01

C606

XCR601 BL;)CK, mounting: polarized; albaloy plated bronze | Socket for CR601 CU-128
clips.

XCR602 Same as XCR601. Socket for CR602.

XF601 HOLDER, fuse: solder lug terminals, phenolic body | Socket for F601 FH-103
and cap.

XF602 Same as XF601. Socket for F602

XF603 Same as XF601. Socket for F603

XF604 Same as XF601. Socket for F604

XF605 Same as XF601. Socket for F605

XF606 Same as XF601. Socket for F606

X1601 SOCKET, miniature: bayonet base; w/red lens. Socket for 1601 TS-106-1

X1602 SOCKET, lamp: bayonet base; w/red lens. Socket for 1602 TS-124-1

X1603 Same as X1602, Socket for 1603.

X1604 SOCKET, lamp: bayonet base; w/green lens. Socket for 1604. TS-124-2

XK602 SOCKET, 9 pin miniature. Socket for K602 TS-103-P01

XV601 SOCKET, 7 pin miniature. Socket for V601 TS-102-P01

XV602 Same as XV601. Socket for V602

XV603 Same as XV601. Socket for V603

XVo604 XCo006 Same as Socket for v604.

004640312/3/4/5
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POWER SUPPLY MODEL RTP-2
(SYMBOL SERIES 600)

REF

SYMBOL DESCRIPTION FUNCTION TMC PART NO.
XV605 Same as XC606. Socket for V605
XV606 SOCKET, tube: bayonet base; jumbo twist lock, 4 Socket for V606 TS-123-211-1
pin base.
XV607 Same as XV606. Socket for V607
XV608 Same as XV601. Socket for V608
XV609 Same as XV601. Socket for V609
XV610 Same as XV601. Socket for V610
XVv61l Same as XV601. Socket for V611
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CABINET/FRAME ASSEMBLY MODEL CAB-7

(SYMBOL SERIES 500)

SY?\dEB%L DESCRIPTION FUNCTION TMC PART NO.

B501 FAN, intake: includes motor, blade, frame, and Air Intake AX-142
mounting plate; 115 v, 50/60 cps, single phase; 2
ufd running capacitor, 1650 rpm, 38 watts full
load.

C501 CAPACITOR, fixed: mica; .01 ufd, +20%, char. B, | RF Filter CM35B103M
300 wvdc.

C502 Same as C501. RF Filter

C503 Same as C501. RF Filter

C504 Same as C501. RF Filter

C505 Same as C501. RF Filter

C506 Same as C501. RF Filter

C507 Same as C501. RF Filter

C508 Same as C501. RF Filter

C509 Same as C501. RF Filter

C510 Same as C501. RF Filter

C511 Same as C501. RF Filter

C512 Same as C501. RF Filter

C513 Same as C501. RF Filter

C514 Same as C501. RF Filter

C515 Same as C501. RF Filter

C516 Same as C501. RF Filter

Cb517 Same as C501. RF Filter

C518 Same as C501. RF Filter

C519 Same as C501. RF Filter

C520 CAPACITOR, fixed: paper dielectric; 2 ufd, +10%, Phase Shift CP53B1FF205K
600 wvdc, oil filled and impregnated; hermetically
sealed bathtub case.

C521 CAPACITOR, fixed: ceramic; high voltage; 3 uufd, Voltage Divider CC-109-1
+10%, 5000 wvdc.

C522 CAPACITOR, fixed: mica; button type; 1000 uufd, Voltage Divider CB21PD102J
+5%, char. D, 300 wvdc.

C523 Same as C501. RF Filter

C524 Same as C501. RF Filter

Ch25 Same as CBQ1, RF Filter

004640312/3/4/5
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CABINET/FRAME

ASSEMBLY MODEL CAB-7

(SYMBOL SERIES 500)
REF DESCRIPTION FUNCTION TMC PART NO
SYMBOL :

J501 CONNECTOR, receptacle: male; recessed, locking Power Input PL-133-NG
type; 3 contacts, 20 amps.

J502 CONNECTOR, receptacle: male; recessed, locking Power Input for JJ-100
type; 2 contacts, 10 amps at 250 v, 15 amps at Accessory Line
125 v.

J503 Used on W509.

J504 Used on W509.

J505 CONNECTOR, receptacle: R. F. female. RF Out UG-560/U

J506 CONNECTOR, receptacle: R, F. female. RF Monitor S0O-239

J5017 CONNECTOR, receptacle: male, 22 contacts. Interconnect MS3102A28-11P

J508 ADAPTER, bulkhead: UHF type; one female contact | Interconnect PL-274
on each end.

J509 Same as J508. Interconnect

L501 INDUCTOR, choke: Line Filter CL-120-1

L502 Same as L501. Line Filter

MP502 FILTER, air: 10-1/8 x 11-3/8 x 1/2 in. o/a. Air Filter AD 103-2

MP503 FILTER, air: 7-5/8 x 16-7/8 x 1/2 inch o/a. Air Filter AD 103-5

P501 Used on W502.

P502 Used on W502.

P503 Used on W501.

P504 Used on W501.

P505 Used on W503.

P506 Used on W503.

P507 Used on W504.

P508 Used on W504.

P509 Used on W505.

P510. Used on W505.

P511 Used on W508.

P512 Used on W508.

P513 CONNECTOR, plug: female; locking type; polarized; | J501 Mating PL-134NG
3 contacts, 20 amps (loose item, for J501.)

P514 Used on W510.
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CABINET/FRAME ASSEMBLY MODEL CAB-7
(SYMBOL SERIES 500)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
P515 Used on W510.
P516 CONNECTOR, plug: coaxial; UHF type; one contact, | J506 Mating PL-259A
500 vdc peak, mica insulation (loose item, for J506. )

P517 CONNECTOR, plug: coaxial; HN type; 50 ohms, J505 Mating UG-59B/U
5000 volts peak (loose item, for J505.)

P518 Same as P516. J508 Mating

P519 Same as P516. J509 Mating

S501 SWITCH, interlock: push pull; SPDT, normally open,| Safety Switch SW-230
15 amps; at 120/250 VAC; .2 amps (resistive)
at 250 VDC.

S502 Same as S501. Safety Switch

S503 Same as S501. Safety Switch

S504 Same as S501. Safety Switch

T501 TRANSFORMER, power: step up; primary - 115/230| Power Tf-193
vac, 50/60 cps, single phase: secondary - to
deliver 2800 v at 680 ma into load of 4120 ohms.
Hermetically sealed rectangular steel case. Four
1/4-20 thd. mtg. inserts on 6 inch x 6 inch mtg.
centers.

w501 CABLE ASSEMBLY, power: 98 inch long o/a. .Power Supply to CA-408
Consists of 22 conductors, insulated sleeving; RTF
P503 (MS3106B-28-11P) on one end; P504
(MS3106B-28-118) on other end; 2 each cable
clamps.

w502 CABLE ASSEMBLY, main: P501 and P502 on one Interconnect CA-402
end; terminal lugs on other end. CAB-17, RTP-2

and RTM-2

W503 CABLE ASSEMBLY, high voltage: 11 feet long o/a. High Voltage CA-417-1
Consists of single conductor, P505 (MS3108B- Cable
18-16P) on one end, P506 (MS3106B-18-16S) on
other end. 2 each MS-3057-10 cable clamp.

w504 CABLE ASSEMBLY, R.F.: 90 inches long o/a. RF Cable CA-288-1
Consists of RG-59/U conductor; P507 (PL-259A-
mica) on one end, P508 (UG-260/U) on other end;
both plugs color coded red.

W505 CABLE ASSEMBLY, R. F.: 90 inches long o/a. RF Cable CA-288-2
Consists of RG-59/U conductor; P509 (PL-259A-
mica) on one end, P510 (UG-260/U) on other end;
both plugs color coded blue.
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MODULATOR MODEL RTM-2
(SYMBOL SERIES 700)

hexagonal head; 2 in. lg; stainless steel.

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO.
C101 CAPACITOR, fixed: moulded plastic; .02 mmfd, Coupling Cap., CN-100-17
+40 -20%; 600 wvdc. V1702
C1702 Same as C701. Coupling Cap.,
V703
C703 CAPACITOR, fixed: paper dielectric; 4 mfd, +10%; | DC Filter Cap., CP40C2FF405K
600 wvdc. V707
C104 Same as CT703. DC Filter Cap.,
V107
F701 FUSE, cartridge: time lag; 3 amp. AC Supply Fuse FU-102-3
for 115V
operation
F701 FUSE, cartridge: slo-blow; 1-1/2 amp. AC Supply Fuse FU-102-1.5
for 230 V
operation
1701 LAMP, incandescent: 6-8 V; 0.250 amp; bulb T-3- Power Indicator BI-101-44
1/4 clear.
J701 CONNECTOR, receptacle: MS pin type; 22 contacts; | Modulator Input MS3102A-28-11P
20 amps, 200 VDC, 150 VAC (rms); mtg. dim.
1-5/8 in. dia. cut out, w/four 9/64 in. holes on
1-9/16 in. mtg. centers.
J702 CONNECTOR, receptacle: MS socket type; one Modulator Output MS3102A-18-168
contact; 35 amps, 3000 VDC, 2100 VAC (rms); )
mtg. dim. 1.156 in. dia. cutout w/four 1/8 in.
holes in 1-1/16 in. mtg. centers.
J703 CONNECTOR, receptacle: MS pin type; one contact; | H.V. Input MS3102A-18-16P
35 amps, 3000 vde, 2100 VAC (rms); mtg. dim.
1.156 in. dia. cut out w/four 1/8 in. holes on 1-
1/16 in. mtg. centers.
K701 RELAY, switch: DPDT; 10 amp, noninductive, coil Phone-CW Switch | RL-115
150 VDC, Coil res., approx. 10, 000 ohms.
L701 REACTOR, filter: DC Filter Choke, TF-144
J701
L702 Same as L701. Filter Choke V707
L703 Same as L701. Filter Choke,
vioT
M701 METER, milliamp: 0-500 milliamps DC; mtg. dim. | Modulator Plate MA-110-500-S
one 2-13/16 in. dia. hole w/four 9/64 in. dia. hole
on 2-1/4 in. mtg. centers.
MP702 SCREW, thumb: 5/16 x 24 thds; slotted 3/4 in. Panel Mtg. Screw | SC-139
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MODULATOR MODEL RTM-2
(SYMBOL SERIES 700)

REF
SYMBOL DESCRIPTION FUNCTION TMC PART NO,
MPT703 SOCKET, pin: stainless steel; 2 in. dia. x 1/2 in. Rear Support PM-507
thk; four 10-32 tapped mtg. holes equally spaced
on 3/4 in. radius circle.
MPT704 Same as MP703. Rear Support
R701 RESISTOR, variable: dual; composition; 50, 000 GAIN control Res.] RV104ATRD503A
ohms linear, +10%, 2 watts. V701
R702 RESISTOR, fixed: composition; 560 ohms, +10%, Cathode Bias Res. | RC20GF561K
1/2 watt. V1701
R703 RESISTOR, fixed: composition; 22, 000 ohms, +10%, | p/o Grid Input RC20GF223K
1/2 watt. Imped, T702
R704 Same as R703. p/o Grid Input
Imped, T702
R705 RESISTOR, fixed: wire wound; 100 ohms, +5%, 10 Cathode Bias RW-109-9
watts. Resistor, V703
R706 RESISTOR, fixed: composition; 82, 000 ohms, +10%,| Feedback Res., RC20GF823K
1/2 watt. T703
R707 Same as R706. Feedback Res.,
T702
R708 RESISTOR, adjustable: wire wound; 7500 ohms, 10 Relay Dropping RA108-1752-10
watts. Res., V706
R709 RESISTOR, fixed: wire wound; 30, 000 ohms, +5%, Voltage Reg. RW-109-39
10 watts. Dropping Res.,
V706
RT10 RESISTOR, fixed: composition; 180 ohms, +10%, Meter Shunt Res., | RC42GF181K
2 watts. M701
R711 RESISTOR, fixed: wire wound; 5000 ohms, =5%; Suppressor Res., | RW-109-32
10 watts. L701
R712 RESISTOR, fixed: wire wound; 25, 000 ohms, +10%; Bleeder Res. RW-110-36
20 watts. L701
T701 TRANSFORMER, audio: pri 600 ohms, center tapped| Input Transformer| TF-142
secondary 50, 000 ohms center tapped; response
50 cps to 15,000 cps +2 db; insulated for 1500 V.
in a/w MIL-T-27 GR. 1-CL.A - FAM. 11.
T702 TRANSFORMER, audio: interstage; pri 30, 000 Interstage TF-141
ohms center tapped. Secondary - two windings Transformer
120, 000 ohms total; response - 50 to 15, 000 cps.
+1 db; insulated for 1500 V. in a/w MIL-T-27 GR.
1-CL. A - FAM. 15.
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T703 TRANSFORMER, audio: driver; pri 5000 ohms, Interstage TF-140
center tapped, 150 ma DC balanced; secondary Transformer
5000 ohms center tapped, 50 ma DC balanced,;
response 50 to 1500 cps +2 db; non-power level 10
watts output; eff 95% or better; insulated for 1500
V. in a/w MIL-T-27 GR. 1-CL.A. - FAM. 12.
T704 TRANSFORMER, audio: modulation; pri - 22, 000 Modulation TF-139
ohms center tapped: working volts approx. 1400 V Transformer
(rms) (each side of CT) superimposed on 2500
VDC, 250 ma DC bal; sec. 10,000 ohms, approx.
1900 V (rms) superimposed on 2500 VDC, 250 ma
DC unbal; overall power level 350 watts eff 95% or
better; response 100 cps to 10 Kcs + 2 db; insulated
for 8 KV. in a/w MIL-T-27 GR. 1- CL.A - FAM.
14.
T705 TRANSFORMER, power: 115/230 VAC, 50/60 cycle | Power Supply TF-161
single phase; secondary 270 VDC at 200 ma/500
VDC at 200 ma 5.0 VDC at 2.0 amps, 6.3 VDC at
1.3 amps, 6.3 VDC at 3.0 amps C.T. insulation
test 3000 volts. In a/w MIL-T-27 GR. 1. CL. A
- FAM. 01.
T706 TRANSFORMER, filament: 115/230 VAC, 50/60 Filament TF-145
cycle; secondary 10 V at 10 amps C.T. insulated Transformer
for 1500 V; in a/w MIL-T-27 GR. 1 - CL.A- FAM.
01.
V1701 TUBE, electron: duo triode; 9 pin miniature. Audio Amplifier 12AT7
V702 TUBE, electron: beam power amplifier. Modulator Driver | 6L6
V703 Same as V702. Modulator Driver
V704 TUBE, electron: triode; jumbo 4 large pin base w/ Modulator 810
anode and grid caps.
V705 Same as V704. Modulator
V706 TUBE, electron: voltage regulator; 7 pin miniature. | Voltage Regulator | OA3
V707 TUBE, electron: full wave rectifier; octal base. Rectifier SR4GY
XF701 HOLDER, fuse. Socket for FT701 FH-103
X1701 SOCKET, indicator: w/red frosted lens; for minia- Socket for 1701 TS-106-1
ture bayonet base T-3-1/4 lamp.
XV1701 SOCKET, tube: miniature 9 pin. Socket for V701 TS-103-P01
XV1702 SOCKET, tube: octal; one piece saddle mtg w/4 Socket for V702 TS-101-P01
tinned ground lugs.
XV703 Same as XV702. Socket for V703
XV704 SOCKET, tube: jumbo twist lock; 4 pin base. Socket for V704 TS-123-211-1
XV705 Same as XV704. Socket for V705
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XV706 Same as XV702. Socket for V706
XVv701 Same as XV702. Socket for V707
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