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The following table shows the equipment units or
sections comprising Transmitting Set, Radio, Model
GPT-10K (commercial designation) or Transmitting
Set, Radio AN/FRT-39 and Transmitting Set, Radio
AN/FRT-39A (military designations). The table shows
that the essential differences between the earlier and

later models of the GPT-10K are as follows:

Early Model
{AN/FRT-39)

Sideband Level Monitor
Model SLM-1

Transmitting Mode
Selector Model SBE-2

Monitor Control Panel
Model MCP-1

Late Model
(AN/FRT-39A)

Sideband Level Monitor
Model SLM-2

Transmitting Mode
Selector Model SBE-3

Monitor Control Panel
Model MCP-2

Isolation Keyer
Model AK-100

Each section of this volume describes, irrespective
of model, all the exciter, test, or control units located
on the auxiliary frame chassis. Volume I of the manual
similarly describes all equipments located onthe main
frame chassis.



TABLE OF EQUIPMENT UNITS OR SECTIONS OF TRANSMITTING SET

RADIO AN/FRT-39 AND AN/FRT-39A (GPT-10K)

ii

AN/FRT-39 AN/FRT-39A COLLOQUIAL
(TMC vs Military Designations) (TMC vs Military Designations) NAME
Transmitting Set, Radio, Model Transmitting Set, Radio, Model GPT-10K
GPT-10K vs Transmitting Set, GPT-10K vs Transmitting Set,
Radio AN/FRT-39 Radio AN/FRT-39A
AUXILIARY FRAME CHASSIS

Sideband Level Monitor Model Sideband Level Monitor Model SLM
SLM-1 SLM-2
Frequency Spectrum Analyzer Frequency Spectrum Analyzer FSA
Model FSA vs Spectrum Ana- Model FSA vs Spectrum Ana-
lyzer Group AN/URM-116 lyzer Group AN/URM-116

a. Analyzer Model SA-1 vs a. Analyzer Model SA-1 vs a. SA
Analyzer Spectrum TS-1236/ Analyzer Spectrum TS-1236/
URM-116 URM-116

b. Power Supply Model b. Power Supply Model b. PS-12
PS-12 vs Power Supply PP- PS-12 vs Power Supply PP-
2206/URM-116 2206/URM-116
Transmitting Mode Selector Transmitting Mode Selector SBE
Model SBE-2 vs Modulator- Model SBE-3 vs Modulator
Power Supply Group Power Supply Group
AN/URA-23 AN/URA-28

a. Exciter Unit Model a. Exciter Unit Model a. SBE
A-1516 vs Oscillator, Radio A0-101 vs Oscillator, Radio
Frequency 0-503/URA-23 Frequency 0-672/URA-28

b. Power Supply Model b. Power Supply Model b. SBE
A-~1397 vs Power Supply PP- A-1397 vs Power Supply PP-
1769/URA-23 1769/URA-23
Monitor Control Panel Model Monitor Control Panel Model MCP
MCP-1 vs Control Panel MCP-2 vs Control Panel
SB-971/FRT-39 SB-971A/FRT-39

Isolation Keyer Model AK-100 ISK
Variable Frequency Oscillator Variable Frequency Oscillator, VOX
Model VOX-2 vs Oscillator, Model VOX-2 vs Oscillator,
Radio Frequency 0-330/FR Radio Frequency 0-330/FR
Frequency Shift Exciter Model Frequency Shift Exciter Model XFK
XFK vs Control, Electrical XFK vs Control, Electrical
Frequency C-2749/URT Frequency C-2749/URT
Two Tone Generator Model Two Tone Generator Model TTG
TTG vs Generator, Signal TTG vs Generator, Signal
0-579/URT 0-579/URT
Auxiliary Power Panel Model Auxiliary Power Panel Model APP
APP-1 APP-1
Original
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TABLE OF EQUIPMENT UNITS OR SECTIONS OF TRANSMITTING SET

RADIO AN/FRT-39 AND AN/FRT-39A (GPT-10K) (Cont.)

AN/FRT-39 AN/FRT-39A COLLOQUIAL
(TMC vs Military Designations) (TMC vs Military Designations) NAME
MAIN FRAME CHASSIS

RF Amplifier Model vs Ampli- RF Amplifier Model vs Ampli- IPA
fier, Radio Frequency AM- fier, Radio Frequency AM-
2103/URT 2103/URT

a. RF Amplifier Model a. RF Amplifier Model a. IPA
RFB-1 RFB-1 -

b. Power Supply Model b. Power Supply Model b. AX-104
AX-104 AX-104 -
Power Amplifier Section Model Power Amplifier Section Model PA

T1-102

T1-102

Main Power Supply Section

Main Power Supply Section

Main power supply

a. High Voltage Coil and
Blower Compartment

a. High Voltage Coil and
Blower Compartment

a. Coil/blower
units or compart-
ment

b. High Voltage Resistor/
Capacitor Compartment

b. High Voltage Resistor/
Capacitor Compartment

b. Resistor/
capacitor units or
compartment

¢. Main Transformer
Compartment

c. Main Transformer
Compartment

€. Main trans-
former

High Voltage Rectifier Section
Model AX-103

High Voltage Rectifier Section
Model AX-103

AX-103

Relay Panel Assembly Model
T1-106

Relay Panel Assembly Model
T1-106

Relay controlpanel

Indicator Control Panel

Indicator Control Panel

Indicator control
panel

PA TUNE/PA LOAD Panel
Assembly

PA TUNE/PA LOAD Panel -
Assembly

PA tuning/loading
panel or units

Main Power Panel Assembly

Main Power Panel Assembly

Main power
control panel

Meter Panel Assembly

Meter Panel Assembly

Meter panel

Original
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Figure 1-1-b
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SECTION 1
GENERAL DESCRIPTION

1-1. INTRODUCTION.

Figures 1-1-a and 1-1-b show Technical Materiel
Corporation's Transmitting Set, Radio, Model GPT-
10K (Transmitting Set, Radio AN/FRT-39). The GPT-
10K is described in the present three-volume manual
as follows:

Volume Description
I Units located on the main frame
chassis; however, brief functional
descriptions are given of units on
the auxiliary frame chassis when
necessary to clarify the functions
of the main frame chassis units.

I Units located on the auxiliary frame
chassis.

oI Parts lists of all units.

This arrangement was adopted for two principal
reasons:

a. To simplify the instructions in Volume I. For
example: the more important GPT-10K controls are
all located on the main frame chassis while the more
numerous controls on the auxiliary frame chassis
concern exciter and/or test equipments only. Con-
sequently, tuning and loading GPT-10K is simplified
when exciter and test equipment are initially set for
a given mode of transmission following which con-
centrated effort may be given to problems of GPT-
10K performance.

b. The test and exciter units on the auxiliary frame
chassis constitute general purpose equipment and
have many uses beyond their specific uses with
GPT-10K operation. Placement of extended descrip-
tions in Volume II permits complete descriptions
of the test and exciter units without complicating the
instructions in Volume I.

For convenience, the following tabulation of the
organization of the manual is abstracted from para-
graph 1-2 of Volume I of the manual.

Volume I consists of the following:

a. Section 1, GENERAL DESCRIPTION: Covers all
GPT-10K units in order to present an overall picture
of their inter-relationship, with emphasis on the
units on the main frame chassis (right-hand section
facing GPT-10K).
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b. Section 2, INSTALLATION: Covers all GPT-10K
units to facilitate a complete installationof a GPT-10K.,

c. Section 3, OPERATOR'S SECTION: Consists of
detailed step-by-step procedures for tuning and load-
ing GPT-10K at rated output and low distortion under
each of its various emissions. The procedures deal
principally with the units on the main frame chassis
but present short exciter and test equipment direc-
tions necessary to accomplish the tune up. Detailed
operating procedures of the units on the auxiliary
frame chassis are given in Section 3 of Volume I
of the manual.

d. Section 4, PRINCIPLES OF OPERATION: Deals
only with equipment located on the main frame
chassis.

e. Section 5, TROUBLE-SHOOTING: Deals only
with equipment located on the main frame chassis.

f. Section 6, MAINTENANCE: Deals only with
equipment located on the main frame chassis.

g. Section 7, PRINCIPAL SCHEMATICS, WIRING
DIAGRAMS, AND INTERCONNECTING DIAGRAMS:
Covers all GPT-10K units.

Volume II consists of the following:

a. Section 1, GENERAL DESCRIPTION: Covers
general field of utility of all test and exciter units
on the auxiliary frame chassis (left-hand section
facing GPT-10K) in greater detail than in Volume I.

b. Section 2, INSTALLATION: Covers all test and
exciter units on the auxiliary frame chassis.

c. Section 3, OPERATOR'S SECTION: Consists of
defailed step-by-step procedures to operate all units
on the auxiliary frame chassis, particularly coordi-
nating their activities with those of the main GPT-
10K units on the main frame chassis. Detailed operat-
ing procedures of the units on the mainframe chassis
are given in Section 3 of Volume I of the manual,

d. Section 4, PRINCIPLES OF OPERATION: Deals

only with equipment located on the auxiliary frame
chassis.

€. Section 5, TROUBLE-SHOOTING: Deals only with
equipment located on the auxiliary frame chassis.

f. Section 6, MAINTENANCE: Deals only with
equipment located on the auxiliary frame chassis.
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g. Section 7, PRINCIPAL SCHEMATICS, WIRING
DIAGRAMS, AND INTERCONNECTING DIAGRAMS:
Covers both the equipment located on the auxiliary
frame chassis and the equipment located on the main
frame chassis,

Volume III covers parts lists for all units and tabu-
lates units used in various assemblies of GPT-10K.

1-2. FUNCTIONAL DESCRIPTION.

a. GENERAL. The panel views of the units on the
auxiliary frame chassis are illustrated on the left-
hand section of figures 1-1-a and 1-2 in this volume
of the manual. -

b. METER PANEL. (See figures 1-1~a and 1-2, top
panel.) - The three meters monitor DC voltages onthe
PA tube and consequently concern operation of amain
frame chassis unit. Normal PA SCREEN DC voltage
is either 600 or 1200, depending on the position of the
TUNE-OPERATE switch; normal PA BIAS DC voltage
is -300; normal PA PLATE DC voltage is +7500. For
greater detail, see figure 4-13 of Volume I of the
manual,

c¢. MONITOR CONTROL PANEL MODELS MCP-1
and MCP-2. (See figures 1-1-a and 1-2, fifthpanel.) -
This panel is a switching panel, MCP-1 contains three
selector switches and two toggle switches; MCP-2 is
the same as MCP-1 except for an additional selector
switch, The panel switches channel various outputs of
units on the main frame and auxiliary frame chassis
to test and exciter units onthe auxiliary frame chassis.

The following is a brief functional description of
the MCP-1: The SBE VMO INPUT selector switch
channels one of three variable medium-frequency
(2 to 4 me) oscillator sources, an EXT source, the
VOX (an RF oscillator), or the XFK (a frequency
shift exciter) to the SBE VMO INPUT circuit. This is
in place of the crystal oscillator supply of Trans-
mitting Mode Selector Model SBE-2 and SBE-3.
The VOX RF OUTPUT selector switch channels the
oscillator output to the SBE, the ANALYZER, the XFK
(a frequency shift keyer), or to an EXT circuit. The
ANALYZER MONITOR channels a TEST source of
voltage, the SBE RF output, the DRIVER RF output,
or the FINAL RF output to Analyzer Model SA-1,
CHANNEL 1 may be supplied with tones or audio
from LINE 1 INPUT and CHANNEL 2 may also be
supplied with tones or audio from LINE 2 INPUT.

The functional description of the MCP-1 is applicable
to the MCP-2, In addition, the MODE selector switch
channels keying intelligence via an isolation keyer to
either the SBE or XFK. In positions 1 and 2, the SBE
operates on SSB and CW intelligence respectively.
Only the CW intelligence is routed through the isolation
keyer. In positions 3, 4, and 5, the XFK operates on
CW, RTTY, or FAX intelligence, respectively. In the
first two cases, the keying intelligence is routed
through the isolation keyer.

1-2

General descriptive characteristics of MCP-1 and
MCP-2 are presented in tables 1-1 and 1-6-d.

d. SIDEBAND LEVEL MONITOR MODELS SLM-1
AND SLM-2. (See figures 1-1-a and 1-2, second
panel.) - This panel assembly provides two meters
that indicate sideband levels in the LSB-USB filter
outputs of the SBE unit. In the SLM-2 unit, these
outputs operate as 250-kc oscillator sidebands and
actuate the SLM's VTVM meters; in the SLM-1 unit,
these outputs operate as 17-kc oscillator sidebands
and actuate the SLM's VI'VM meters. Besides the
meters, the front panel contains LSB-USB calibrating
potentiometers, main power ON-OFF switch, MAIN
POWER indicator lamp, and two fuses. On the rear of
the front panel are LSB, USB, and AC INPUT POWER
jacks.

General descriptive characteristics of the SLM-1
and SLM-2 are presented in tables 1-1, 1-2, 1-3,
1-4-3, 1-5, and 1-6.

e. FREQUENCY SPECTRUM ANALYZER (FSA).
(See figures 1-1-a and 1-2, third panel.) - The FSA
is an automatic scanning superheterodyne receiver
which permits analysis and identification of one or
many RF signals at one time. Each signal within the
band being scanned is displayed on a cathode-raytube
as one of a series of inverted V's or "pips." The pip
amplitude and position along the calibrated horizontal
axis are indicative of signal level and frequency,
respectively. A CW signal produces a single pip.
Modulated signals (AM, FM, or pulsed) cause a series
of pips which indicate sideband distribution and levels.

The variable sweep widths (0 to 100 ke, O to 2 kc)
and preset widths (150~ , 500~ , 2KC, 10KC, and
30 KC) for any point in the RF spectrum up to several
hundred megacycles; in conjunction with the auto-
matic scanning feature, the variable sweep widths
make the FSA an ideal tool for research, design,
or test applications. It is particularly useful in the
operation and testing of the GPT-10K. For example,
the FSA quickly evaluates modulation products, side-
band levels, noise, residual carrier, spurious oscil-
lation, etc. The wider bands are for search and pre-
liminary analysis; the narrower bands are for de-
tailed analysis. The 150-, 500-, and 2000-cps sweep
widths are AFC stabilized.

The FSA is unique in that it offers all the advan-
tages of automatically scanning spectrum presenta-
tions, yet enables examination of signals so closely
adjacent in frequency that their corresponding deflec-
tions normally tend to merge together or even com-
pletely mask one another, even with static-wave
analyzers. This instrument can, at reduced sweep
widths and slow sweep rates, resolve equal amplitude
signals down to 10-cps separation. Signals with an
amplitude ratio of 50 db separated by 60 cps are
clearly separated. (See figure 1-3.)

General descriptive characteristics of the FSA
are presented in tables 1-1, 1-2, 1.3, 1-4-b, 1-5,
and 1-6-b.

Original
Vol. I




f. TRANSMITTING MODE SELECTOR MODELS
SBE-2 AND SBE-3. (See figures 1-1-a and 1-2,
fourth panel,) - The SBE-2 and SBE-3 are filter-
type, single- or double-sideband exciters designed
for radio telephone, telegraph, and frequency-shift
operation. They are continuously tunable from 2
to 32 mc.

The SBE is primarily intended for use as an
exciter in sideband (single, double, independent)
transmission with various degrees of carrier inser-
tion, as desired. It is excellently suited to serve as
an exciter for any well designed, linear, RF ampli-
fier that requires up to l-watt (SBE-3) or 3-watts
(SBE-2) PEP excitation through 72-ohm input im-
pedance.

A voice-operated control circuit is provided to
ensure that transmission will occur only when the
operator is speaking directly into the microphone.
A squelch circuit is used to prevent the audio from
local receivers from operating the voice-operated
control circuit. Both are front panel controls and
may be easily adjusted for best performance over a
wide range of operating conditions. Manual push-to-
talk control may be used instead of voice-operated
control, if desired.

The following modes of operation may be selected
and used with continuously adjustable amounts of
carrier insertion:

(1) Carrier Amplitude Modulation (AM)
(2) Single Sideband (SSB)
(3) Double Sideband (DSB)

(4) Independent Sideband (ISB)
(Separate intelligence on each sideband.)

(5) Frequency Shift Keying (FSK)
(6) CW Telegraphy (CW)

The power supply for the SBE-2 is the same as for
the SBE-3. Front panel views show three fuses and
one indicator. The power supply fuses unregulated
B+ (125, 180, and 250 volts), regulated B+ (150 volts),
and filament (6.3 AC). The power supply is shown in
figures 1-1-a and 1-2, next to last panel.

General descriptive characteristics of the SBE-2
and SBE-3 are presented in tables 1-1, 1-2, 1-3,
1-4-¢, 1~4-d, 1-5, and 1-6-c.

g. VARIABLE FREQUENCY OSCILLATOR MODEL
VOX-2. (See figures 1-1-a and 1-2, sixth panel.) -
The VOX is a precision,_direct-reading, variable-
frequency device which is designed to provide high-
frequency and medium-frequency oscillator injection
with extremely high stability.

The VOX provides the following:
(1) High-frequency output voltage, continuously
variable over the range of 2 to 64 mc.
Original
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(2) Crystal-controlled high-frequency output
voltage over the range of 2 to 64 mc (frequency
dependent upon crystals used).

(3) Crystal-controlled BFO voltage over the range
of 300 to 1000 ke (frequency dependent upon crystals
used) for dual-conversion superheterodynes such as
the Hammarlund 600 series,

(4) Crystal-controlled IFO voltage over the range
of 3.2 to 3.9 mc (frequency dependent upon crystals
used) for dual-conversion superheterodyne receivers.

Sufficient output is available from any of the fore-
going to control up to three receivers in diversity
or the usual requirement of GPT-10K SBEs.

The VOX incorporates a highly stable variable-
frequency oscillator, (1) above, with an extremely
accurate counter type dial. Master oscillator fre-
quency determining elements are contained in a
temperature-stabilized oven, and these components
are carefully selected for high-stability operation.
In addition tothe variable-frequency feature, provision
is made for up to three crystal-controlled positions
for high-frequency injection, (2) above.

Additional crystal oscillators provide crystal-
controlled beat frequency oscillator voltage, (3) above,
and a 3.2- to 3.9-mc crystal-controlled RF output,
(4) above, for dual conversion receivers.

General descriptive characteristics of the VOX are
presented in tables 1-1, 1-2, 1-3, 1-4-¢, 1-5, and
1-6-e.

h, FREQUENCY SHIFT EXCITER MODEL XFK.
(See figures 1-1-a and 1-2, seventh panel.) - The
XFK is a single-unit, frequency-shift exciter de-
signed for fixed station use. The XFK is a high-
stability RF oscillator which provides a means of
shifting an RF carrier in accordance with the varia-
tions of an audio pulse signal, It provides frequency
shift telegraph signals in two bands, 1 to 2.5 mc and
2.5 to 6.9 mc, '

The XFK replaces the crystal oscillator in a GPT-
10K and provides "mark' and ''space" carrier shift
transmission of teleprinter, telegraph, and facsimile
(or telephoto) intelligence. Carrier shift up to 1000
cycles is available; either linear with applied voltage
or independent of applied voltage-amplitude variations.

Carrier shift has become the most accepted means
of transmitting the above mentioned types of intelli-
gence, The GPT-10K frequency is changed from a
low ''space'" frequency to a higher "mark" frequency
in accordance with the input intelligence. At the
receiver, the GPT-10K's RF frequency-shift tele-
graph signals are detected, and a suitable converter
changes them to audio or pulse signals. These signals
are replicas of the input intelligence at the trans-
mitting terminal (discounting distortion in the overall
transmission path) and are fed to audio-frequency
receiving equipment at the receiving terminal. For
receiving, a Dual Diversity Receiver (such as TMC
Model DDR-2) is recommended in conjunction with
a Frequency Shift Converter (such as TMC Model CFA).
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General descriptive characteristics of the XFK are
presented in tables 1-1, 1-2, 1-3, and 1-4-f, 1-5, and
1-6-1.

i. TWO TONE GENERATOR MODEL TTG. (See
figures 1-1-a and 1-2, eighth panel.) - The TTG was
especially designed for operation with the GPT-10K
but is readily usable with other transmitting equipment.
The unit is a primary source of two groups of test
tones, The TTG provides two audio tones, 935 cps and
2805 cps, and two RF output frequencies, 1999 kc and
2001 kec.

The audio oscillator has especially low distortion
to ensure an accurate check of distortion in the
standard two-tone GPT-10K test. Crystal control of
the RF oscillators provides stable and dependable
frequency output, useful for checking proper operation
of the SA.

General descriptive characteristics of the TTG
are presented in tables 1-1, 1-2, 1-3, and 1-4-g, 1-5,
and 1-6-g.

j. ISOLATIONKEYER MODEL AK-100. (Seefigure 1-
1-b,panel above FSA power supply panel) This panel con-
tains six fuses (three of which are spare), an indicator
lamp, a power on-off switch, two screw-driver poten-
tiometer controls, and a four-position keying mode
selector switch. The latter enables the keyer to per-
form on keying signals as follows:

1-4

Position Keying Mode
1 50V
2 100v
3 60MA
4 20MA

Incoming keying signals (CW or RTTY) are elec-
tronically handled by the keyer andpassed alongto the
SBE (CW) or to the XFK (CW, RTTY).

General descriptive characteristics of the ISK are
presented in tables 1-1, 1-3, 1-4-i, 1-5, and 1-6-h.

k. AUXILIARY POWER PANEL MODEL APP-1.
(See figures 1-1-a and 1-2, bottom panel.) - The APP
contains four Power Supply Model PS-12 plugs for
EXTERNAL 115-VOLT, 60-cycle supply. A fifth plug
is located on the rear of the panel. These five plugs
are unwired. This supply panel is not used since 115-
volt power is derived from 230-volt power via a
regulating transformer. In an emergency, however, the
units on the auxiliary frame chassis may be supplied
with 115-volt external power. Under this arrangement,
the stability of the SA, in particular, willbe relatively
poor. For reliability of power supply to GPT-10K, do
not interconnect the five plugs (normally unwired) to
the GPT-10K's 115-volt regulating transformer output
which should be reserved solely for power supply to
the units on the auxiliary frame chassis.
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TABLE 1-1. EQUIPMENT SUPPLIED AND PHYSICAL CHARACTERISTICS

. DESIGNATION QUANTITY *APPROXIMATE INSTALLATION DIMENSIONS
UNIT COMMERCIAL MILITARY PER GPT-10K LENGTH HEIGHT DEPTH *VOLUME *WEIGHT
SIDEBAND LEVEL MONITOR SLM-1 None 1 19 3-1/2 8 0.3 8-1/2
SLM-2 None 1 19 3-1/2 8 0.3 8-1/2
FREQUENCY SPECTRUM ANALYZER FSA AN/URM-116 - - - - - -
Analyzer SA-1 TS-1236/URM-116 1 19 10-1/2 21-7/8 - 31
Analyzer Cabinet - - 1 22 12-9/16 21-3/8 - 27
Power Supply PS-12 PP-2206/URM-116 1 19 8-23/32 14-5/8 - 28
Power Supply Cabinet - - 1 16-1/4 8-3/4 14-1/8 - 12
Constant Voltage Transformer T3003-1 - 1 4-1/2 7-1/2 8-3/8 = 18
Power Interconnecting Cable W 3046 - 1 5-ft long with two connectors AN-3106-28-25 and
AN-3106B-28-P
Signal Input Cable W 3001 RG-8/U 2 3-ft long ea with one connector UG-21B/Uand 1 tinned end
Spare Fuses AGC, 2A, 250V - 3 - - - - -
Alignment Tool E1010 - 1 - - - - -
| TRANSMITTING MODE SELECTOR SBE-3 AN/URA-28 - - - - - -
RF Oscillator AO-101 0-672/URA-28 1 19 8-3/4 15 1.5 41
Power Supply A-1397 PP-1769/URA-23 1 19 5-1/4 15 0.9 38
Power Interconnecting Cable CA-346 - 1 Approximately 7-ft long with two connectors 5
AN-3057-12P and AN-3057-128
Signal Interconnecting Cable P/O CA-427 - 1 Approximately 12-ft long; 14 wires E/Wtinned ends; 5
coaxials E/W connectors
AC Cable (Power Supply) CA-103.72 - - Approximately 6-ft long; interconnects 115-volt source
to power supply.
.| TRANSMITTING MODE SELECTOR SBE-2 AN/URA-23 . - ' - - - -
: RF Oscillator A-1516 0-503A/URA-23 1 19 8-3/4 15 1.5 41
‘ Power Supply A-1397 PP-1769/URA-23 1 19 5-1/4 15 0.9 38
Power Interconnecting Cable CA-346 - 1 Approximately 7-ft long with two connectors 5
AN-3057-12P and AN-3057-128
Signal Interconnecting Cable P/O CA-427 - 1 Approximately 12-ft long; 14 wires E/W tinned ends; 5
coaxials E/W connectors
AC Cable (Power Supply) CA-103.72 - - Approximately 6-ft long; interconnects 115-volt source
to power supply.
MONITOR CONTROL PANEL MCP-1 SB-971/URT-39 1 19 3-1/2 5-3/4 4
, MCP-2 SB-971A/URT-39 - 19 3-1/2 5-3/4 4
.| VARIABLE FREQUENCY OSCILLATOR VOX-2 0-330/FR 1 19 10-1/2 16 1.8 70
Auxiliary Service Cables CA-108, CA-109, CA-110 3 6 ft ea - - - 1-1/2
Coaxial Connector - UG-260/U 10 - - - -
Tube Puller GP-104 - 1 - - - -
4 FREQUENCY SHIFT EXCITER XFK C-2749/URT 1 19 10-1/2 16 1.8 48
s Cable Assembly CA-103 - 1 6 ft - - - 1/2
1, TWO TONE GENERATOR TTG 0-579/URT 1 19 5-1/4 13 0.8 19
-+AUXILIARY POWER PANEL APP-1 - 1 19 3-1/2 - - 2-1/2
~ ISOLATION KEYER (Rear Chassis) ISK - 1 19 5-1/4 15 0.9 28
* Unless otherwise stated, dimensions are in inches, volume in cubic feet, weight in pounds.

Original
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TABLE 1-2. EQUIPMENT REQUIRED BUT NOT SUPPLIED
PART I. AS COMPONENTS OF GPT-10K

COMPONENT REQUIRED NAVY TYPE REQUIRED REQUIRED
UNIT QUANTITY NAME DESIGNATION USE CHARACTERISTICS
SBE-2, SBE-3 10 Crystals CR-27/U Frequency 2-4 mc
‘ source
1 Microphone - Speech input Audio
2 Audio Line - Speech input Audio
Channels
XFK 3 Crystals CR-27/U Frequency 2-4 mc
Source

PART II. AS INDEPENDENT UNITS (end items). (Additional items to those shown in Part I.)

UNIT QUANTITY ITEM REQUIRED CHARACTERISTICS
FSA 1 Power Supply Line 115-volt, 1-phase, 60 cps
SBE-2, SBE-3 1 Power Supply Line 115- or 230-volt, 1-phase,
50 and 60 cps

VOX-2 1 Power Supply Line 115~ or 230-volt, 1-phase,
50 and 60 cps

XFK 1 Power Supply Line 115~ or 230-volt, 1-phase,
50 and 60 cps

TTG 1 Power Supply Line 115~ or 230-volt, 1-phase,
50 and 60 cps

TABLE 1-3. SHIPPING DATA
PART I. AS COMPONENTS OF GPT-10K TRANSMITTER.
Refer to table 1-3 in Volume I.
PART II. AS INDEPENDENT UNITS (end items).
*DIMENSIONS *WEIGHT
WOODEN

UNIT LENGTH WIDTH HEIGHT *VOLUME BOX NET
SLM-1, SLM-2 22-1/2 15 10 1.9 44 20
FSA (As packaged by TMC.)

SA-1 29 23-1/2 19 7.5 81 36
Ps-12 23-3/4 16-1/2 13-1/2 3.1 55 39
SBE-2 - - - - - -
A-1516 27 22-1/4 13-3/4 4.8 87 41
A-1397 24-3/4 10 15-1/4 2.2 62 38
SBE-3 - - - ~ - -
AO-101 27 22-1/4 13-3/4 4.8 87 41
A-1397 24-3/4 10 15-1/4 2.2 62 38
VOX-2 24-1/2 14 23-1/2 4.4 116 67
XFK 24-1/2 14 23-1/2 4.4 91 47
TTG 23-3/4 21-3/4 9-1/2 2.8 50 19
MCP-1 - - - - - -
MCP-2 - - - - - -
ISK - - - - - -
* Unless otherwise stated, dimensions are in inches, volume in cubic feet, weight in pounds.
Original
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TABLE 1-4-a. ELECTRICAL CHARACTERISTICS OF THE SLM

ITEM

CHARACTERISTIC

SLM-2

Input circuit:

1000-ohm potentiometer to ground; swinger to con-
trol grid 2 of 1/2 6USA vacuum tube.

Output circuit:

0-200 microammeter

Sensitivity:

Full scale with 0.008-volt (peak) input

Input frequency:

250 +7.5 kc sidebands

Stages:

Two amplifiers and one rectifier (each sideband)

SLM-1

Input circuit:

0.1-mf blocking capacitor between input jack and
control grid 2 of 1/2 6U8A vacuum tube.

Output circuit:

0-200 microammeter

Sensitivity:

Full scale with 0.008-volt (peak) input

Input frequency:

17 +3 kc sidebands

Stages: Two amplifiers and one rectifier (each sideband)
TABLE 1-4-b. ELECTRICAL CHARACTERISTICS OF THE FSA
ITEM CHARACTERISTIC
SWEEP WIDTH
Sweep widths: SELECTOR SWITCH AFC SWITCH SWEEP WIDTH
VAR OFF 0 to 100 kc, continuously
variable
VAR ON 0to 2 kc, continuously
variable
30KC *OFF 30KC Preset with
10KC *QFF 10KC automatically
2KC ON 2KC optimum IF
500~ ON 500 ~v bandwidth
150 ~ ON 150 ~v
Input center frequency: 500 KC
Bandpass region (after input mixer): 450-550 KC

Bandpass region amplitude
characteristic, 450-550 KC:

Uniform within 5% or 1/2 db.

Image rejection:

Better than (130 to 1) at input center frequency.

Input impedance:

50 ohms at each of two input terminals.

Input attenuator:

0- to 65-db attenuation of the input signal in 5-db steps.
Accuracy 2% to 30 MC.

1-8
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TABLE 1-4-b. ELECTRICAL CHARACTERISTICS OF THE FSA (Cont.)

ITEM

CHARACTERISTIC

Amplitude scales:

Linear and 2 decade log, selectable by front panel
switch. A front panel 20-db attenuator may be used to
extend calibrated range to 60 db.

Direct sensitivity:

Maximum rms voltage (at signal input terminal) in
center frequency band (450-550 KC) required for full
scale linear deflection: 30 uv.

Conversion sensitivity:

Maximum rms signal required at signal input terminal
for full scale log deflection when 0.1 volt rms from an
external signal generator is injected into VFO input
terminal: 3 mv. (The signal generator frequency
should be adjusted to heterodyne the signal down to the
input frequence band of the FSA.)

Input mixer range:

The SA input aperiodic mixer is suitable for signals up
to approximately 1000 mc.

Scan rates: 0.1 cps to 30 cps continuously variable. On preset
sweep widths of 150 cps, 500 cps, 2 kc - 0.1-cps scan
rate. On preset sweep widths of 10 KC and 30 KC -
1-cps scan rate.

Resolution: Continuously adjustable with IF BANDWIDTH control

except on preset sweep widths. Range from approxi-
mately 3 KC down to less than 10 cps. (Resolution is
defined as the frequency separation between two equal
adjacent signals such that the intersection between
their respective pip indications is 30% below the apex
amplitude.) The SA is capable of 10-cps resolution or
better at slow scan rates and reduced sweep widths.
(See figure 1-3.)

Dynamic amplitude range:

Two Tone Test:

All in-band residual (odd order) inter-modulation pro-
ducts better than 60 db below level of two equal refer-
ence signals deflected 20 db above full scale log
provided that:

a. Reference signals are separated so that their in-
tersection is at least 60 db down.

b. All front panel gain settings are maximum.

c. IF BANDWIDTH control is adjusted for broadest
position consistent with visual separation of signals.
On preset sweep widths of 150 ~» , 500 ~» , 2KC,

"10KC, and 30KC the 60-db dynamic range is provided

automatically.
d. Signal generator amplitude of at least 300 mv rms.

Auxiliary outputs:

Vertical amplitude and horizontal frequency output ter-
minals provided. Connector provided for operation with
chart recorder.

Indicator:

5-inch diameter flat face crt (SADPT7) with edge lit
reticule and scale illumination, and a standard oscillo-
scope camera mounting bezel.

Power consumption:

Approximately 180 watts.

Power source:

95~ t0 125-volt 60 cps. Line regulator supplied. Special
regulators available for 220-volt or 50-cps operation.

* The AFC switch may be turned on in the 30-kc and 10-kc ranges for use as a center frequencycontrol.

Original
Vol. 11
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TABLE 1-4-c. ELECTRICAL CHARACTERISTICS OF THE SBE-3

ITEM

CHARACTERISTIC

Frequency range:

2 to 32 mc continuous, bandswitched.

Operating modes:

*Single sideband

*Double sideband

*Independent sideband (separate intelligence) amplitude
modulation, CW or MCW, FSK

Frequency control:

Temperature-controlled crystals or external VFO.

Frequency determining elements:

Contained in two temperature-controlled high mass
aluminum ovens designed for high thermal inertia.

Crystal oven temperatures:

75°C for 250-kc oscillator, and 70°C for medium-
frequency and high-frequency oscillator.

Stability:

1 PPM for 24-hour period.

MF injection requirements,
crystal or VMO:

Crystal positions: 10 crystals, each with independent
trimmer. Selection by front panel switch. Crystals
CR-27/U to be inserted in Holders HC-6/U.

VMO input frequency: 2 to 4.0 mc to serve for entire
SBE output range of 2 to 32 mc.

VMO input impedance: 72 ohms nominal.

VMO input voltage: Approximately 1.5 V RMS.

Tuning controls:

Directly calibrated in frequency.

Output power:

Continuously adjustable from zero to a maximum of
1 watt PEP.

Output impedance:

72 ohms nominal.

Carrier suppression:

At least 55 db down from PEP level.

Carrier insertion:

Continuously adjustable.

Connections:

VFO input -BNC

RF output -BNC

Monitor -BNC

Audio control -Terminal Barrier
Mike input -3 pin MIKE jack

Spurious output:

At least 60 db below PEP output.

Distortion products:

At full PEP output, third order distortion products are
at least 45 db below either tone of a standard two tone
test.

Harmonic radiation:

Second harmonic at least 40 db below PEP output. All
other harmonics at least 50 db below PEP output.

Rejection of unused sideband:

500-cps tone 60 db below transmitted PEP.

1-10
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TABLE 1—-4-c. ELECTRICAL CHARACTERISTICS OF THE SBE-3 (Cont.)

ITEM

CHARACTERISTIC

Audio input:

Two independent 600-ohm channels, balanced or un-
balanced, -20-db level for full RF output. 500 k for
high impedance crystal or dynamic mike, -50 db for
full RF output.

Audio response per sideband:

Within 3 db from 350 to 7500 cps.

VOX operation:

Voice control with anti-trip features, adjustable gain,
and squelch controls.

Metering:

Peak reading VTVM indicates:

. Audio level in USB or LSB channel.
Mid frequency level for tuning purposes.

lo 1o (w

SBE RF output (percent of maximum power).

* May be used with any degree of carrier insertion.

TABLE 1-4-d. ELECTRICAL CHARACTERISTICS OF THE SBE-2

ITEM

CHARACTERISTIC

Frequency range:

2 to 32 mc continuous, bandswitched.

Operating modes:

*Single sideband

*Double sideband

*Independent sideband (separate intelligence) amplitude
modulation, CW or MCW, FSK

Frequency control:

Temperature-controlled crystals or external VFQ.

Frequency determining elements:

Contained in two temperature-controlled high mass
aluminum ovens designed for high thermal inertia.

Crystal oven temperatures:

75°C for 17-and 287-ke oscillators, and 70°C for
medium-frequency and high-frequency oscillator.

Stability:

1 PPM for 24-hour period.

MF injection requirements,
crystal or VMO:

Crystal positions: 10 crystals, each with independent
trimmer. Selection by front panel switch. Crystals
CR-27/U to be inserted in Holders HC-6/U.

VMO input frequency: 2 to 4.0 mc to serve for entire
SBE output range of 2 to 32 mec.

VMO input impedance: 72 ohms nominal.

VMO input voltage: Approximately 1.5 V RMS.

Original
Vol. I



TABLE 1-4-d.

ELECTRICAL CHARACTERISTICS OF THE SBE-2 (Cont.)

ITEM

CHARACTERISTIC

Tuning controls:

Directly calibrated in frequency.

Output Power:

Continuously adjustable from zero to a maximum of
3 watt PEP.

Output impedance:

72 ohms nominal.

Carrier suppression:

At least 55 db down from PEP level.

Carrier insertion:

Continuously adjustable.

Connections:

VFO input -BNC

RF output -BNC

Monitor ~-BNC

Audio control -Terminal Barrier
Mike input -3 pin MIKE jack

Spurious output:

At least 60 db below PEP output.

Distortion products:

At full PEP output, third order distortion products are
at least 45 db below either tone of a standard two tone
test.

Harmonic radiation:

Second harmonic at least 40 db below PEP output. All
other harmonics at least 50 db below PEP output.

Rejection of unused sideband:

500 cps tone 60 db below transmitted PEP.

Audio input:

Two independent 600-ohm channels, balanced or un-
balanced, -20-db level for full RF output. 500 k for
high impedance crystal or dynamic mike, -50 db for
full RF output.

Audio response per sideband:

Within 3 db from 350 to 3000 cps.

VOX operation:

Voice control with anti-trip features, adjustable gain,
and squelch controls.

Metering:

Peak reading VTVM indicates:

. Audio level in USB or LSB channel.

|

i

Mid frequency level for tuning purposes.

SBE RF output (percent of maximum power).

[Ke

* May be used with any degree of carrier insertion.

1-12
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TABLE 1-4-e. ELECTRICAL CHARACTERISTICS OF THE VOX

ITEM

CHARACTERISTIC

F OSCILLATOR

Frequency range:

2 to 64 mc continuous.

Output impedance:

75 ohms coaxial.

Output level:

2 watts throughout basic range of 2 to 4 mc and 0.5
watts, 4 to 64 mc, adjustable.

Output connections:

Three BNF RF connectors.

Crystal frequencies:

2 to 4 mc for output frequencies of 2 to 64 mc.

Crystal unit:

CR-18/U

Crystal position:

Three each, available on front panel switch.

Output voltage:

Sinusoidal with no spurious frequencies.

Stability: 20 cycles per megacycle for 0- to 50-degree change in
ambient temperature.

Calibration: Direct reading calibration in cycles per second from 2
to 4 mc.

Readability: 20 cycles per megacycle.

Resetability: 20 cycles per megacycle to a calibrated frequency.

Line voltage change effects:

10 cycles for +10% change in line voltage.

Humidity effects:

No appreciable change for 50- to 95-percent humidity.

High-frequency oscillator
calibration:

Against 100-ke crystal oscillator at 50-kec points.

BEAT FREQUENCY OSCILLATOR

Frequency range:

300 to 1000 kc

Output level:

6 volts across 1000 ohms with output level control.

Output connections:

Three BNC RF connectors.

Crystal holders:

CR-45/U

Crystal position:

Two each, available on rear panel switch.

INTERMEDIATE FREQUENCY OSCILLATOR

Frequency range:

3.2 to 3.9 mc (crystal oscillator).

Output level:

2 volts in 75 ohms.

Crystal type:

CR-18/U

Output connections:

Three BNC RF connectors.

Primary power:

110 and 220 volts, 50 and 60 cps. Approximately 100-
watt average or 250-watt peak, depending upon cycling
of oven heating elements.

Original
Vol. I
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TABLE 1-4-f. ELECTRICAL CHARACTERISTICS OF THE XFK

ITEM

CHARACTERISTIC

Output frequency range:

1to2.5mc onband 1; 2.5 to 6.9 mc on band 2.

Frequency shift:

Linear to 1000 cycles.

Output power:

Adjustable to 3 watts.

Qutput impedance:

50 to 70 ohms.

Keying sources:

Contact closing to ground.
Polar or neutral positive.
Linear input 30, 000 ohms impedance.

loloip

Keying speed:

1000 wpm maximum.

Keying input impedance:

Polar or neutral operation 1000, 000 ohms may be
bridged by external 1800-ohm loop resistance. Con-
tact closing to ground must be open circuit.

RF source:

Internal crystal oscillator or external oscillator.

Input impedance for external RF source:

70 ohms, 6 to 8 volts rms.

Frequency control:

High-frequency crystal oscillator 0.8 to 6.7 mc.
High stability 200-kc oscillator.

Crystal holders:

FT-243 three positions and HC-6/U three positions.

Oven temperature:

70°C held constant within +0.1°C,

Keying bias:

Not greater than 10% at 1000 wpm.

Overall stability:

a. 10 cps for ambient temperature change of 0°C to 50°C.
. 10 cps for line voltage change of 10%.

. No drift for input signal variations of +25 volts to
+150 volts (mark frequency).

olo

Crystal frequency:

Assigned transmitter frequency minus 200 kc transmitter

multiplication.
Metering: PA plate current (tuning).
Monitoring: 100 mv across 70-ohm coaxial connector.

Primary power:

110 and 220 volts, 50 and 60 cps. Both ovens off - 100

watts; each oven - 40 watts.

TABLE 1-4-g. ELECTRICAL CHARACTERISTICS OF THE TTG

ITEM

| CHARACTERISTIC

AUDIO FREQUENCY OSCILLATOR

Output frequencies:

935 cps. - 2805 cps.

Harmonic distortion:

More than 65 db down.

Intermodulation distortion:

More than 55 db down.

Output impedance:

600 ohms unbalanced.

Output level:

0 to 0.5 volt continuously variable.

Output connection:

Terminal strip.

RADIO FREQUENCY OSCILLATOR

Output frequencies:

1999-kc crystal controlled
2001-kc crystal controlled

Distortion: More than 60 db down.
Output impedance: 70 ohms unbalanced.
Output level: 1.0 volt
Output connector: BNC
Primary power: 115and 230 volts, 50 and 60 cps, approximately 35 watts.
Original
1-14 Vol. II




TABLE 1-4-h. ELECTRICAL CHARACTERISTICS OF THE ISK

ITEM CHARACTERISTIC
Keying sources: a. Teletype
b. CW
Keying modes: a. 50 volts (neutral pulse)
b. 100 volts (neutral pulse)
€. 60 mils (neutral pulse)
d. 20 mils (polar pulse)

Keyline input impedance
(refer to item 2 above):

50 k

100 k

100 ohms
300 ohms

g lo lo ip

Output keying voltage
(refer to item 1 above):

a. 0~ to 30-volt pulse (terminated into XFK)
b. Dry keying (ground on, ground off)

Keying speed:

Operating controls:

Threshold adjust
Voltage adjust

o 1p

Primary power:

110 and 220 volts, 50 and 60 cps, 20 watts

Original
Vol. I



TABLE 1-5. ELECTRON TUBE COMPLEMENT

P.S.
1 2 for

SBE-~ SBE- Items 4 5 6 ki 8 9 10

3 1,2 VOX XFK TTG SLM FSA Ps-12 ISK Tube

2 2 6CL6

1 1 6146

1 S5R4

1 1 1 6X4

1 2 1 1 SLM1=1 1 OA2
SLM2=1 OB2

8T2A

4 1 6AB4

6U8
12AT7

1 12AU7

W | |Ww ||
L L
[
[ I
-

1 6AH6

1 1 6ALS

1 5V4G

1 - 6BE6
6 6AQ5
1 6AB4

1 6J6

2 1 6BE6

1 2E26

1 5U4G
2 OB2

2 6USA

1 12BE26

2 6BH6

1 12AL5

2 6AU6

1 5ADP7

1 1 5651

1 5Y3GT

1 6ASTG

1 6ASTG

Original
Vol. II
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TABLE 1-6~a. FRONT PANEL CONTROLS OF THE SLM

CONTROL

FUNCTION

SLM-2

LSB LEVEL VTVM:

Indicates lower sideband level of associated SBE's
250-kc LSB filter (LSB's 250-kc balanced modu-
lator circuit).

USB LEVEL VTVM:

Indicates upper sideband level of associated SBE's
250-kc USB filter (USB's 250-kc balanced modu-
lator circuit).

MAIN POWER indicator lamp:

Indicates main power ON or OFF.

ON-OFF toggle switch:

Energizes or deenergizes SLM (60-cycle power
supply).

CALIBRATE potentiometers:

Adjusts LSB and USB VTVMSs to read correctly on a
suitable calibrated input to SLM.

Two fuses:

One in main power supply circuit and the other in B+
power supply circuit.

SLM-1

LSB LEVEL VIVM:

Indicates lower sideband level of associated SBE's
17-kc LSB filter (LSB's 17-kc balanced modulator
circuit).

USB LEVEL VIVM:

Indicates upper sideband level of associated SBE's
17-ke USB filter (USB's 17-ke balanced modulator

_ circuit).

MAIN POWER indicator lamp:

Indicates main power ON or OFF.

ON-OFF toggle switch:

Energizes or deenergizes SLM (60-cycle power
supply).

CALIBRATE potentiometers:

Adjusts LSB and USB VTVMs to read correctly on a
suitable calibrated input to SLM.

Two fuses: One in main power supply circuit and the other in B+
power supply circuit.
Original
Vol. I
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TABLE 1-6-b. FRONT PANEL CONTROLS OF THE FSA

CONTROL

FUNCTION

INPUT ATTENUATOR:

Provides attenuation in the SIGNAL INPUT circuit.

GAIN:

Adjusts amplitude of the indication on the crt screen.

AMPLITUDE SCALE:

Selects linear or logarithmic amplitude presentations on

IF ATTEN:

Allows 20 DB of attenuation to be inserted in the IF am-
plifier.

CAL OSC LEVEL:

Varies the output amplitude of the 500-kc crystal os-
cillator, which is internally connected to the signal in-
put receptacle. This signal may be used to locate the
center frequency of the FSA.

CENTER FREQ:

Sets or maintains the frequency modulated local oscil-
lator at its specified mean frequency.

AFC OFF: Turns on the AFC circuit.

ILLUMINATION: Turns on the power. Continued clockwise rotation of
this control increases the edge illumination of the crt
screen.

BRILLIANCE: Adjusts the intensity of the screen presentation.

FOCUS: Adjusts the sharpness of the screen presentation.

SWEEP WIDTH SELECTOR:

Provides a choice of five preset sweep widths of 150,
500~ , 2KC, 10KC, and 30KC, and a sixth position
marked VAR. In the VAR position, the sweep width
may be set to any value from 0 to 100 ke, the IF band-
width may be set for any desired resolution within the
capability of the instrument, and the sweep rate may be
set to any value from 0.1 cps to 30 cps. The video
filter switch is also operative in this position.

FAST SWEEP: This momentary contact pushbutton sweep speeds up
the sweep rate from 0.1 c¢ps to 1 cps, on the 150~ ,
500~ , and 2kc preset sweep ranges.

H POS: Adjusts the position of the baseline trace along the
horizontal axis.

V POS: Adjusts the position of the baseline trace along the

vertical axis.

SWEEP WIDTH:

Adjusts the scanning width of the instrument. When
it is turned completely clockwise, the maximum
spectrum width for which the instrument is designed,
that is, 100 kc when AFC is off or 2 kc when AFC

is on, can be seen on the screen. As the control is
backed off in a counterclockwise direction, the band-
width viewed becomes narrower.

IF BANDWIDTH:

Narrows the IF bandwidth. Resolution sharpens
as both the frequency-scanning rate and IF band-
width are decreased. On the preset sweep ranges,
the IF bandwidth is automatically set for optimum
resolution.

Original
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TABLE 1-6-b. FRONT PANEL CONTROLS OF THE FSA (Cont.)

CONTROL FUNCTION

VIDEO FILTER: Provides 2° of video filtering to suppress such unwanted
effects as noise, spurious beating between closely
adjacent signals, hum, etc.

SWEEP RATE: Provides continuously adjustable scanning rates be-
tween 0.1 cps and 30 cps. The control is operative only
in the VAR position of the SWEEP WIDTH SELECTOR.

TERMS AND DEFINITIONS APPLICABLE TO FSA:

a. Sweep width is the band, measured in cycles, kilocycles, or megacycles, which can be observed
by FSA reception. It corresponds to the range of oscillator sweep in the FSA unit.

b. Frequency sweep axis is the line along which the signal deflections are produced and which can
be calibrated in frequency according to a given frequency scale.

c. Center frequency is the frequency of the signal received on that part of the frequency sweep axis
corresponding to zero sweep voltage applied to the reactance modulator.

d. Resolution of a given signal is the frequency difference measured along the sweep width scale
between the points where its deflection is 30% down from the peak value. This characteristic corres-
ponds to ''selectivity" in ordinary receivers. The smaller this frequency difference is, the better the
resolution.

€. Sweep rate is the number of times per second the electron beam sweeps across the cathode-
ray tube.

f. Deflection amplitude is the visual equivalent of signal input voltage. It is the height of a given
signal deflection measured from the baseline to the top of the deflection,

g. Screen scale is the scale adjacent to the baseline which is calibrated in frequency units above
and below center frequency for a maximum sweep width setting.

h. VFO is the associated external oscillator or signal generator which is used with the FSA to
heterodyne with the test signal to produce the required input frequency of the FSA.

NOTE

The heterodyne product should be the differ-
ence between the two frequencies used. Ifthe
sum frequency is used, spurious screenindi-
cations may result from heterodyne products
of the test signals and the external signal
generator output (including its harmonics).

Original
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TABLE 1-6~c. FRONT PANEL CONTROLS OF THE SBE-2 AND SBE-3

CONTROL FUNCTION

POWER ON-OFF (8103) ON - Applies line voltage to SBE.
OFF - Turns off entire SBE.

EXCITER ON-STANDBY (S105) ON - Activates SBE without need for VOX or push-to-
talk input and without operating GPT-10K.

STANDBY - Allows VOX or push-to-talk to activate the
SBE and the GPT-10K which the SBE serves.

XMTR ON-OFF (5104) ON - Activates GPT-10K. Eliminates need for VOX or
push-to-talk, through S105 (above), by completing the
ground circuit of the XMTR final plates relay.

OFF - GPT-10K operated by VOX or push-to-talk cir-
cuit when EXCITER switch is in STANDBY position.

LSB Switch selects audio input source for lower sideband
channel.

GAIN - Adjusts level of LSB audio input.

USB Switch selects audio input source for upper sideband
channel,

GAIN - Adjusts level of USB audio input.

VOX GAIN Voice operated GPT-10K circuit gain control,

SQUELCH GAIN Used in conjunction with VOX GAIN. (Refer to para-
graph 4-4f of Volume II of the manual.)

MF XTAL SW Selects either external oscillator (VMO) or proper
crystal for mid-frequency oscillator.

BAND MCS Indicates injection frequency range of high-frequency
modulator in 2-mc increments. It is controlled by the
knob beneath the dial.

CARRIER INSERT Controls level of carrier insertion.

OUTPUT TUNING Selects output frequency band and adjusts setting of
main tuning dial centrally located above knob.

MF TUNING Selects setting of mid-frequency as indicated in lower
section of main tuning dial.

OUTPUT Adjusts exciter output power level.

METER SW Selects point in system to be measured by built-in
VTVM circuit. CAL position is used to zero meter,

CAL Meter adjustment located directly beneath meter. Use
screwdriver to zero meter when METER SW is in CAL
position.

EXCITER lamp Glows during operation when EXCITER switch is in ON
position or EXCITER is activated by VOX or push-to-
talk.

OVEN lamp Glows during operation when thermostats demand oven

heating (automatic).

Original
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TABLE 1-6-c. FRONT PANEL CONTROLS OF THE SBE-2 AND SBE-3 (Cont.)

CONTROL FUNCTION
MIKE Input jack to audio pre-amp for all high-impedance
(500 k) microphones.
POWER SUPPLY
Lamp Glows during operation. Indicates MAIN fuse intact

and power is applied.

110 volts 220 volts

B+ FUSE 0.25 amp 0.25 amp
MAIN FUSE 3.0 amp 1.5 amp
OVEN FUSE 2.0 amp 1.0 amp

These fuses protect their respective circuits.

TABLE 1-6-d. FRONT PANEL CONTROLS OF MCP-1 AND MCP-2

CONTROL

FUNCTION

MCP-1

SBE VMO INPUT:

Channels three external 2- to 4-mc master oscillator
supplies to the medium-frequency oscillator stage of
the SBE. In the OFF position, the SBE supplies its own
medium-frequency RF.

VOX RF OUTPUT:

Feeds VOX RF output to XFK or SBE (2- to 4-mc range)
or to FSA and external vox output jack (J3005) (2- to
32-mc range).

ANALYZER MONITOR: Channels four sources of RF signal to FSA, three for
monitoring purposes and one for testing FSA's distortion.

CHANNEL 1: Place TTG's tones or telephone/telegraph line No. 1
signals in audio channel 1 of SBE.

CHANNEL 2: Places TTG's tones or telephone/telegraph line No. 2

signals in audio channel 2 of SBE.

MCP-2

SBE VMO INPUT:

Channels three external 2- to 4-mc master oscillator
supplies to the medium-frequency oscillator stage of
the SBE. In the OFF position, the SBE supplies its own
medium-frequency RF.

VOX RF OUTPUT:

Feeds VOX RF output to XFK or SBE (2- to 4-mc range)
or to FSA and external vox output jack (J3005) (2- to
32-mc range).

ANALYZER MONITOR;

Channels four sources of RF signal to FSA, three for
monitoring purposes and one for testing FSA's distortion.

CHANNEL 1: Places TTG's tones or telephone/telegraph line No. 1
signals in audio channel 1 of SBE.
CHANNEL 2: Places TTG's tones of telephone/telegraph line No. 2

signals in audio channel 2 of SBE.

MODE SELECTOR:

Channels SSB, CW signals to SBE; CW, RTTY signals
to XFK; FAX signals to FAX.

Original
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TABLE 1-6—e. FRONT PANEL CONTROLS OF THE VOX

CONTROL

FUNCTION

POWER toggle switch (compartment
behind door):

Applies line voltagé to, or disconnects line voltage
from, power supply circuit.

HFO toggle switch (compartment
behind door):

Applies DC plate voltage to HFO vacuum tubes.

IFO toggle switch (compartment
behind door):

Applies DC plate voltage to IFO vacuum tube.

BFO toggle switch (compartment
behind door):

Applies DC screen voltage to BFO vacuum tube.

BEAT ON-OFF toggle switch (com-
partment behind door):

Applies 100-ke oscillator to one of MIXER (V103)
vacuum tube grids. Other grid receives output of VMO
(cathode V302).

METER selector switch (compart-
ment behind door):

Enables meter to measure output of HFO, IFO, BFO,
and VMO.

PHONES jack (compartment behind
door):

Enables plugged-in receiver to receive beat tones.

TUNING selector switch:

Tunes HFO output circuit. Used to maximize meter
reading with METER selector switch in HFO position.

OUTPUT potentiometer:

Controls level of output of HFO circuit .

BAND-~MCS selector switch:

Controls tuning elements in HFO circuit.

XTAL FREQ padding capacitor:

Enables small changes in crystal frequency. Used only
when VOX uses a crystal for RF output.

CALIBRATE potentiometer:

A control to calibrate VMO with 100-kc oscillator at
check points.

MASTER OSCILLATOR FREQUENCY
knob:

Controls output frequency of VMO.

XTAL selector switch:

Determines whether VOX's output is produced by crys-
tals in positions 1, 2, 3, or by its VMO.

MASTER OSCILLATOR FREQUENCY
dial:

Registers output frequency of VOX.

Meter:

Registers level of VOX's RF outputs in line with posi-
tion of METER selector switch located in compartment
behind door.

ZERO BEAT indicator:

Indicates beat tones when calibrating VMO with 100-kc
oscillator at check points.

OUTER OVEN indicator:

Lights when outer oven is receiving heat.

INNER OVEN indicator:

Lights when inner oven is receiving heat.

MAIN POWER indicator:

Lights when VOX is receiving 60~cycle power.

BFO ADJ potentiometer (chassis
mounted at top):

Controls BFO output level.

BFO XTAL SW (chassis mounted
at rear):

Determines which of two crystals shall be used for
BFO beats.

1-22
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TABLE 1-6-f. FRONT PANEL CONTROLS OF THE XFK

CONTROL

FUNCTION

POWER ON-OFF toggle switch;

Energizes or deenergizes XFK's power supply circuit.
With switch in ON position, POWER indicator should
light.

PLATE ON-OFF toggle switch:

Energizes or deenergizes XFK's vacuum tubes with DC
plate voltage.

200 KC OVEN indicator:

When lighted indicates oven is receiving power; when
off, the oven is not receiving power.

XTAL OVEN indicator:

When lighted indicates oven is receiving power; when
off, the oven is not receiving power.

PA PLATE CURRENT meter:

Measures PA plate DC supply.

OUTPUT TUNING MC knob:

Varies capacitors in XFK's output network. Dip in
PA PLATE CURRENT meter indicates optimum
tuning.

FREQUENCY SHIFT CPS poten-
tiometer:

Provides a means to vary DC voltages to the XFK's
reactance tube in order to obtain a given shift. For a
shift of +425 cycles, set dial to 850. With a multiplier
of unity, the actual frequency shift is +425 cps. When
a GPT-10K has a multiplier of two and its desired
output is a frequency shift of +425 cps, set the dial as
before to 850 but place the XFK's multiplier to 2.
Under this condition, the XFK's frequency shift is

+425 cps but the GPT-10K's frequency shift is +425cps.

2

BAND CHANGE selector switch:

Switches XFK's tuning networks associated with mixer
and PA tubes from band 1 (1t0 2.5 me)to 2 (2.5to
6.9 mc).

FREQUENCY selector switch:

Varies trimmer capacitors in input and output tuning
networks in mixer and PA tube circuits.

XTAL selector switch:

Selects whether XFK's output is produced by MF
crystals (located in XFK) or by an EXT MF supply.

POWER potentiometer:

Controls XFK's output power.

TEST selector switch (old model):

In the older model provides input voltages to XFK's
keyer vacuum tube as MARK, SPACE, or operating
LINE signals.

MODE selector switch (new model):

In the newer model provides input voltages to XFK's
keyer vacuum tube as FAX, MARK, SPACE, LINE,
and CW.

Original
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TABLE 1-6-g. FRONT PANEL CONTROLS OF THE TTG

CONTROL FUNCTION

POWER ON-OFF switch.

AUDIO TONE SELECTOR: Channels 935 cps (tone 1), 2802 cps (tone 2), and
935 and 2802 cps (tones 1 and 2) into output
circuit.

RF TONE SELECTOR: Channels 1999 kc (tone 1), 2001 kc (tone 2),

43 and 1999 and 2001 kc (tones 1 and 2) into out-
put circuit.

AUDIO OUTPUT: Volume control potentiometer.

AUDIO FREQ. ADJUST: Screwdriver adjustments of tones.

TABLE 1-6-h. FRONT PANEL CONTROLS OF THE ISK

CONTROL FUNCTION
KEYING MODE: Position switch 1 through 4.
MAIN: POWER ON-OFF switch.
Six fuses: One fuse (1A) within tixe input power transformer

primary circuit; another two fuses in series with
the B+ bus lines; the remaining three fuses are

spares.

THRESHOLD potentiometer: Adjusts ON-OFF time of keyer oscillator to cor-
respond to space-mark times of incoming signals.

VOLT potentiometer: ‘ Adjust the + volt output of the ISK on E-4001.

MAIN POWER indicator lamp: Indicates main power ON or OFF.

Original
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SECTION 2
INSTALLATION

2-1. GENERAL.

The installation details given in Section 2 of Volume
I of the manual apply in the case where the units on
the auxiliary frame chassis form an integral part of
a GPT-10K shipment. In this case TMC's production-
line checkout verifies satisfactory operation; con-
sequently, installation of these units as stated below
is relatively simple.

General installation details apply to the case where
the units on the auxiliary frame chassis are moved
about as general-purpose test and/or exciter units
and where the simpler information contained in Sec-
tion 2 of Volume I of the manual is inadequate.

The following general procedure outlines the steps
taken by TMC in packaging their test and exciter
units:

a. Place the unit in a cardboard carton, cover with
paper to avoid scratches, and wedge with heavy card-
board corrugated fillers. Include desiccant, acces-
sories, and spare parts if practicable. Seal carton.

b. Place carton (item a) in moisture-proof barrier
bag and seal.

c. Place barrier bag (item b) in waterproof outer
carton and seal.

d. Place outer carton (item c) in strong wooden
packing box and wedge to tightness.

e. Encircle packing box with two steel straps. Top
side of packing box is identified by seals on straps.
When seals are removed, this side may be readily
pried open.

2-2. FREQUENCY SPECTRUM ANALYZER (FSA).

a. INITIAL INSPECTION. - This unit has been
tested and calibrated before shipment. Only minor
preparations are requiredto putthe unit into operation.

Inspect the case and its contents immediately for
possible damage. Unpack the equipment carefully.
Inspect all packing material for parts which mayhave
been shipped as 'loose items.' Although the carrier
is liable for any damage in the equipment, Technical
Materiel Corporation will assist in describing and
providing for repair or replacement of damaged items.
The equipment is shipped with all tubes and crystals
installed. Check that all such components are properly
seated in their sockets.

2-0

b. INTERCONNECTING PROCEDURE. - When the
FSA forms "part' ofthe GPT-10K assembly, the inter-
connecting procedure is as follows:

(1) Connect single-conductor coaxial cable desig-
nated 1 into VFO IN jack. (Refer to paragraph 2-7
Volume II of the manual.)

(2) Connect single-conductor coaxial cable desig-
nated 2 into SIGNAL IN jack. (Refer to paragraph 2-7
Volume II of the manual.)

(3) Connect 14-conductor cable between PS-12
and SA.

(4) Connect PS-12 cord between 115-volt regu-
lated 50- and 60-cycle PS-12 accessory multiple and
PS-12 115-volt input.

When the FSA forms part of the GPT-10K assembly,
Constant Voltage Transformer No. T3003-1 is not
supplied because its function is performed by the
GPT-10K's Sola Constant Current Transformer CAT.
No. 22-374.

Whenthe FSA is an ""end item", the equipment supplied
and the interconnecting instructions are as follows:

Description Quantity
Analyzer Model SA-1 1
Power Supply Model PS-12 1
Constant Voltage Transformer 1

No. T3003-1
Interconnecting Power Cable 1

No. W 3046
Signal Input Cable No. W 3001 2
Spare Fuses, AGC, 2A, 250V 3
Alignment Tool No. E1010 1

The SA is normally operated from a 115-volt, 60-
cycle, single-phase, power source. The power trans-
former connections are factory wired for 115-volt
operation. With T3003-1, the equipment will operate
properly over a line voltage variation of 95 to 130
volts. The T3003-1 must be used with the equipment
to ensure proper operation. The regulator is of the
saturable-reactor type and is designed for a 60-cycle
power source. It should not beusedona 50-cycle line.
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The 50-cycle operation requires the use of either a
saturable~-reactor type regulator specifically designed
for this frequency or aline stabilizer whichis not fre-
quency sensitive. It should be capable of a 150-volt-
ampere output.

(1) Connect the FSA and its PS-12 together with
the 14-conductor cable furnished.

(2) Connect the connector (female) on the cable
from T3003-1 to the receptacle (male) on the cable
from the PS-12 Chassis.

(3) Connect the AC line cord from T3003-1 tothe
power source.

(4) Rotate the ILLUMINATION control clockwise
to turn on the equipment. In about a minute the baseline
trace should appear on the crt screen.

(5) Adjust the BRILLIANCE controluntilthetrace
is just discernible. Allow at least a 30~-minute warmup
before proceeding with further adjustments and checks.

(6) Counect the external signal to be analyzed to
the SIGNAL INPUT connector, using one of the RF
cables supplied. Connect the external heterodyning
signal generator to the VFO INPUT connector withthe
other RF cable.

NOTE

If the signal generator frequency is not
varied during examination of the test signal,
the connecting cable need not match the 50-
ohm input impedance of the FSA. This also
applies when flatness of response is not
critical. Otherwise, the generator cable im-
pedance must be 50 ohms and nonterminated,
or a suitable pad may be used to prevent
reflections and the resultant nonuniform re-
sponse due to mismatch,

The test signal may be coupled to the free
end of the input cable, either capacitively or
inductively as may bhe required (a small loop
may be attached to the end of the cable). If the
test signal has a DC component and the FSA
is to be connected directly to the signal
source, a suitable blocking capacitor should
be used at the free end of the cable.

c. INSTALLATION ADJUSTMENTS AND CHECKS. -
When the FSA is a part of a GPT-10K, installation
adjustments and checks are unnecessary since they
were made during checkout of the GPT-10K. Whenthe
FSA is an end item, the installation adjustments and
checks are as follows:

(1) Set the front panel controls as follows:
INPUT ATTENUATOR  All switches up
GAIN Fully counterclockwise
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CAL OSC LEVEL OFF
CENTER FREQ Center
AFC OFF

AMPLITUDE SCALE LIN

FOCUS For a sharp trace
BRILLIANCE As desired
SWEEP WIDTH VAR

SELECTOR
IF ATTEN O DB
VIDEO FILTER OFF
SWEEP RATE Fully clockwise

IF BANDWIDTH Fully clockwise

SWEEP WIDTH Fully clockwise

V POS So that baseline trace
coincides with fre-
quency scale.

H POS To center the baseline
approximately on the
crt screen.

(2) Rotatethe CAL OSC LEVEL control fully clock-
wise. Advance the GAIN control until a pip is dis-
played at approximately full screen deflection.

(3) Rotate the SWEEP WIDTH control counter-
clockwise until the pip opens up into a horizontal
line. Adjust the CENTER FREQ control for maximum
height of the trace. Set the SWEEP WIDTH control
fully clockwise, A pip should appear near the center
frequency calibration. Adjust the H POS control until
the pip coincides withthe center frequency calibration.

(4) Rotate the SWEEP RATE control through its
range. At its clockwise extreme (30 cps), the trace
will appear as a line. At its counterclockwise extreme
(0.1 cps), a spot should move from right to left on
the crt screen with a 10-second period.

(5) Rotate the SWEEP RATE control fully clock-
wise. Adjust the SWEEP WIDTH control until the pip
base covers approximately one-third of the screen.
Turn the IF BANDWIDTH control counterclockwise;
the pip width should decrease. At the same time,
there may be a change in pip height. It will also be
noticed that "'ringing' will appear on the trailing edge
of the pip. Optimum resolution occurs when the first
ringing notch beyond the apex of the pip digs into the
baseline, Besides indicating the procedure to obtain
maximum resolution, this test checks the variable
response of the IF bandwidth,
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(6) Turn on the AFC by clockwise rotation of the
control. This automatically provides a maximum
scanning width of approximately +1 kc with the neces-
sary center frequency stability. Counterclockwise
rotation of the SWEEP WIDTH control reduces the
scanning width from <1 k¢ to nominally zero. The
AFC control is used as the CENTER FREQ control.
As it is rotated in a clockwise direction, the display
may shift to the left, then to the right. Normally,
the best centering action is had with the AFC control
in approximately a "'2 o'clock" position. The CENTER
FREQ control is used as a vernier. The maximum
sweep is conveniently checked by feeding a 1-kc
audio signal to the EXT MOD jack. This will generate
sidebands which may be set on the end frequency
calibrations of the crt screen by means ofthe SWEEP
WIDTH control. Use only sufficient audio amplitude
to produce visible and usable sidebands, since exces-
sive amplitude may prevent the crystal oscillator
from functioning. It should be noted that there may
be an extraneous pip or pips present on the right
side of the screen (but outside the calibrations) when
the AFC is on. The SWEEP RATE control should be
set for a rate of approximately 5 cps or lower and
the IF BANDWIDTH control set appropriately.

NOTE

Tests 7, 8, and 9 provide screen calibrations.

('7) Set the controls as outlined for CENTER
FREQ test. Carefully adjust the GAIN control for
full-scale deflection of the pip. Set AMPLITUDE
SCALE to LOG. The pip should read 0 db (center of
screen). The LOG calibration appears at the left
edge of the screen. Dots are engraved at 5-db inter-
vals on the screen. Set IF ATTEN to 20 DB. The pip
should now reach the -20-db calibration,

(8) Increase the GAIN and CAL OSC LEVEL
controls until full-scale deflection is obtained. Oper-
ate the INPUT ATTENUATOR switches so as to
insert attenuations up to 40 db in 5-db steps. At
each setting, the pip height should coincide with
the corresponding screen calibration within +1 db.

(9) Set the IF ATTEN to 0 DB and continue to
insert attenuation as before until the pip is at the
~-20-db calibration. At this point the signal has been
reduced 60 db from its original level, which is 20 db
over full scale. With all switches down (65 db), the
pip should go below the -20-db calibration point.

(10) Set the INPUT ATTENUATOR to zero (all
switches up) and adjust the GAIN control for full-
scale deflection. Set the VIDEO FILTER to the HI
position. This reduces the video bandwidth to about
400 cps. Any noise on the screen should be filtered,
and signal pips integrate and shift slightly. The SWEEP
RATE should be reduced to prevent excessive distor-
tion of the pip shape. Set the VIDEQ FILTER to the
LO position. The video bandwidth is now about 40 cps
and a much greater filtering effect should be ob-
served. This position of the VIDEO FILTER should
only be used with sweep rates of 1 cps or less.
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NOTE

Tests 11, 12, and 13 indicate the use of
SWEEP WIDTH SELECTOR in searching
for and displaying signals on the crt screen
in several scales.

(11) With a full-scale optimally-resolved pip
(LIN amplitude scale) displayed in the center of the
screen (see item 5), setthe SWEEP WIDTH SELECTOR
to 30 KC. The pip should appear at or near the center
of the screen. The amplitude should be essentially
unchanged. The sweep width is now 15 ke, and the
sweep rate is 1 cps. The SWEEP WIDTH, SWEEP
RATE, IF BANDWIDTH, and VIDEO FILTER controls
are not effective on this and other preset sweep
width ranges.

(12) Set the SWEEP WIDTH SELECTOR to 10KC.
The pip should appear with essentially the same
amplitude near the center of the screen. In this posi-
tion, the sweep width is +5 ke.

(13) Set the SWEEP WIDTH SELECTOR to 2KC.
The AFC circuit is automatically switched on for
this and the 500-cycle and 150-cycle sweep widths,
and the sweep rate is 0.1 cps. The amplitude of the
pip should be essentially constant on all ranges.

(14) To facilitate locating a signal on the preset
sweep widths of 150 , 500 , and 2KC, employing a
0.1-cps sweep rate, a FAST SWEEP button has been
provided on the front panel. Depressing this button
speeds up the sweep rate to 1 cps, and it immediately
returns to 0.1 cps when the button is released. The
pip shape is distorted when the FAST SWEEP is used,
but this does not impair its usefulness for locating
signals on narrow sweep widths, or for repeated
examination of a portion of the sweep width without
requiring a 10-second wait between scans.

(15) An external audio signal may be connected
to the EXT MOD connector to aid in setting up any
desired sweep width, This signal amplitude modulates
the CAL OSC LEVEL. For example, a 10-kc audio
signal will produce sidebands at +10 KC relative to
the center-frequency pip. When the SWEEP WIDTH
control is adjusted so that these sidebands appear at
the left and right extremities of the calibrated screen,
the sweep width is +10 ke or 20 ke overall. Excessive
audio amplitude should be avoided, since it may pre-
vent the crystal oscillator from functioning.

(16) The H OUTPUT and V OUTPUT connectors
on the rear apron of the chassis provide voltages
proportional to the horizontal and vertical position
of the crt spot. They are intended for operation of a
slave oscilloscope or other external indicator.

d. OUTLINE DIMENSIONAL DRAWINGS. - Figures
2-1, 2-2, and 2-3 show diagrams for the SA, PS-12,
and T3003-1, respectively; figures 2-4, 2-5, and
2-6 show cabinet-mounted diagrams for SA equipped
with the PS-12, SA, and PS-12, respectively.

Original
Vol. IT




2-3. TRANSMITTING MODE SELECTOR
MODELS SBE-2 AND SBE-3.

a. INITIAL INSPECTION. - Physically there is
little or no difference between the SBE-2 and SBE- 3;
consequently, except as noted, the following mstalla-
tion procedures apply to both models. As in other
cases, both units have been tested and calibrated
before shipment. Consequently, only minor prepara-
tions are required to put the units into operation.

Inspect the case and its contents immediately for
possible damage. Unpack the equipment carefully,
Inspect all packing material for parts which mayhave
been shipped as 'loose items.' Although the carrier
is liable for any damage in the equipment, Technical
Materiel Corporation will assist in describing and
providing for repair or replacement of damaged
items. The equipment is shipped with all tubes in-
stalled. Check that all such components are properly
seated in their sockets.

b. 115-VS 230-VOLT POWER SUPPLY CONNEC-
TIONS. - SBE's power supply is designed for 115-
and 230-volt, 50- and 60-cps, single-phase power; it
is factory wired for 115 volts. If 230-volt operation
is required (sometimes when SBE is used as an end
item), minor wiring changes to SBE's power supply
and crystal oven are necessary. These are shown in
figure 2-7,

¢. INTERCONNECTING PROCEDURE. - When the
SBE forms "part' of the GPT-10K assembly, the inter-
connecting procedure is as follows:

(1) As shown by wiring diagram (refer to para-
graph 2-T in Volume II of the manual), signal con-
ductors, forming part of signal-supply cable CA-427,
interconnect the SBE to a terminal board and to co-
axial connectors of RF circuits. This group of con-
ductors consists of 5 single-conductor coaxial cables
(with each end equipped with coaxial connectors) and
14 single-conductor wires (with each end equipped
with terminal lugs). Connect as shown in paragraph
2-1.

(2) Connect 14-conductor power supply cable
CA-346 between SBE's connector J109 and the SBE's
power supply connector J402.

(3) Connect power supply cord between 115-volt
regulated 50- and 60-cycle power supply accessory
multiple and power supply 115-volt input.

When the SBE is an "end item", the equipment
supplied and the interconnecting instructions are
as follows:

Description Quantity
Transmitting Mode Selector 1
Model SBE-2

a. Exciter Unit Model A-1516 -

Original
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Description Quantity
b. Power Supply Model A-1397 --

Transmitting Mode Selector 1
Model SBE-3

Exciter Unit Model AO-101 -

e

b. Power Supply Model A-1397 --

Power Interconnecting Cable CA-346 1

Signal Interconnecting Cable P/O --
CA-427 (when and as ordered by
customer to fulfill specific
requirements)

AC Cable (Power Supply) 1
CA-103.72

Terminal Strip TM-105-14AL 1
Microphone Connector PL-132-3 1
Connectors UG-260/U 2

(1) Mount the SBE and its power supply in a
standard 19-inch relay rack or other housing as
desired. Figure 2-8 is an outline dimensional drawing
of the SBE and its power supply.

(2) Connect cable CA-346 (supplied) from J402
of the power supply to J109 of the SBE.

(3) Set the three toggle switches in the center
of the front panel to the following positions: XMTR
ON-OFF to OFF, EXCITER ON-STANDBY toSTAND-
BY, POWER ON-OFF to OFF.

(4) Connect Cable CA-103.72 (supplied) from
J401 of the power supply to an AC source.

(5) Connect RF OUT (J102) of the SBE tothe input
of the associated GTP-~10K. Use one of the two
(supplied) Connectors UG-260/U.

(6) If an external VMO is to be used, connect
it to VMO in (J104) on the rear of the SBE and use
the MF XTAL SW in the VMO position. Use one of
the two (supplied) Connectors UG-260/U.

(7) For local voice operation, connect high im-
pedance (1/2 megohm) crystal or dynamic micro-
phone to the MIKE jack on the front panel of the
SBE.

d. INITIAL ADJUSTMENTS AND INSTALLATION
OF MF CRYSTALS., - Proceed as follows:

(1) Set POWER ON-OFF switch to ON. Allow
1-hour warm-up period.

(2) Turn METER SW to CAL and zero meter by

screwdriver adjustment through opening located
directly beneath the meter,
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(3) The equipment is now ready to be tuned.
Refer to Section 3 of Volume II of the manual.

Refer to paragraph 4-2 of Volume II of the manual
for proper crystal selection for desired output fre-
quency. To insert crystals, open oven top by turning
snap screws 1/2 turn counterclockwise. Remove cover
and celotex insulation and install crystals. Sockets 1,
2, 3, etc., correspond to positions of front panel
switch MF XTAL SW. The crystal trimmers are
factory adjusted for average crystals, but for more
accurate frequency adjustment, beat crystals against
any accurate frequency standard. An adjustment tool
is provided for trimmer adjustments.

2-4. VARIABLE FREQUENCY OSCILLATOR
MODEL VOX-2.

a. INITIAL INSPECTION. - This unit has been
tested and calibrated before shipment. Only minor
preparations are required to put the unit into operation.

Inspect the case and its contents immediately for
possible damage. Unpack the equipment carefully.
Inspect all packing material for parts which may have
been shipped as 'loose items.' Although the carrier
is liable for any damage in the equipment, Technical
Materiel Corporation will assist in describing and
providing for repair or replacement of damaged items.
The equipment is shipped with all tubes installed.
Check that all such components are properly seated
in their sockets.

b. 115-VS 230-VOLT POWER SUPPLY CONNEC-
TIONS. - VOX's power supply is designed for 115-
and 230-volt, 50- and 60-cps, single-phase power;
it is factory wired for 115 volts. If 230-volt operation
is required (sometimes when VOX is used as an end
item), minor wiring changes to VOX's power supply
and crystal oven are necessary. These are shown in
figure 2-9,

¢. INTERCONNECTING PROCEDURE. - When the
VOX forms "part" of the GPT-10K assembly, the
interconnecting procedure is as follows:

(1) As shown by wiring diagram, (refer to para-
graph 2-7 in Volume I of the manual), a single-con-
ductor coaxial signal conductor interconnects the
VOX's RF HFO output to the swinger of selector
switch VOX RF OUT on the MCP.

(2) Figure 2-10 shows two cabling arrangements
between various sections of the VOX: short cable
interconnections under normal operating conditions
(when the VOX's assemblies are closely associated
physically), and extended cable interconnections used
under servicing conditions (when the VOX's power
supply section is physically remote from its other
two sections).

(3) Connect power supply cord between 115-volt
regulated 50- and 60-cycle power supply accessory
multiple and power supply 115-volt input,

When the VOX is an ""end item", the equipment
supplied and the interconnecting instructions are
as follows:

Description Quantity
Variable Frequency Oscillator 1
Model VOX-2
Power Supply-Multiplier Auxiliary 1
Interconnect Cable, 12 contact,
CA-109
Power Supply-Master Oscillator 1

Auxiliary Interconnect Cable,
6-contact, CA-110

RF Cable, Power Supply-Multiplier 1

Auxiliary Interconnect, single
contact, CA-108

TUBE PULLER GR-104 9

(Equipment required but not supplied consists of
coaxial cable RG-59/U for output connections to
associated equipments.)

The VOX may be mounted in a standard 19-inch
relay rack or other housing as desired. Figure 2-11
is an outline dimensional drawing of the VOX.

As an end item, nine coaxial connectors furnished
provide three IFO outlets, three HFO outlets, and
three BFO outlets. Refer to jacks J205, J206, J207,
J208, J209, J210, J102, J103, and J104, respectively,
on VOX's schematic diagram, figure 7-5 inVolumel
and figure 7-5 in Volume II.

Quartz crystal units, supplied only on customer request, are as follows:

Socket
Designation Installed Type Freq. Char. Function Chassis
Y101 XY 101 CR-25/U 300-1000 kc BFO Power Supply
Y102 XY 102 CR-25/U 300-1000 kc BFO Power Supply
Y201 XY 201 CR-18/U 3.2-3.9 mc IFO RF
Y202 XY 202 CR-18/U 2-64 mc HFO RF
Y203 XY 203 CR-18/U 2-64 mc HFO RF
Y204 XY 204 CR-18/U 2-64 mc HFO RF
Quartz crystal unit Y301 comes installed in the VOX. Original
2-4 Vol. II




d. INITIAL ADJUSTMENTS. - The VOX has been
factory tested and adjusted. Unless damaged in
shipment or when unpacked, it is ready for use after
the following checkout:

(1) The VOX is a high stability precision instru-
ment and requires an initial warm-up period of at
least 48 hours of continuous duty. Thereafter, the
unit should never be turned off unless detailed re-
pairs become necessary. Failure to comply with
this procedure will result in degradation of the in-
strument's accuracy.

(2) After the 48-hour warm-up period, the POWER
switch (open front panel door) should be in ON posi-
tion and the ovens should have reached a stable
condition.

(3) Set the BEAT ON-OFF switch (open front
panel door) to ON position.

(4) Plug a headset into the jack marked PHONES
{open front panel door).

(5) Turn the BAND-MCS switch on front panel
to 2-4 position.

(6) Turn the XTAL switch on front panel to
VMO position.

(7) Turn the MASTER OSCILLATOR FRE-
QUENCY dial to 2000 KCS 000 CPS position,

(8) Turn the CALIBRATE dial for zero beat on
the phones and also on the ZERO BEAT indicator.
The VMO's 2,000,000-cycle output now coincides in
frequency with the 100-kc calibrating oscillator's
20th harmonic.

(9) Turn the MASTER OSCILLATOR FRE-
QUENCY dial to its 4000 KCS 000 CPS position.

(10) Adjust the trimmer capacitor, behind cir-
cular disc (located on the front panel) between the
CALIBRATE dial and the VOX's meter, to give zero
beat on the phones and also on the ZERO BEAT
indicator. The VMO's 4,000,000-cycle output now
coincides in frequency with the 100-kc calibrating
oscillator's 40th harmonic.

(11) Repeat steps (7) and (8) to compensate for
the newly adjusted position of the trimmer capacitor.

(12) Repeat steps (9) and (10) to compensate
for the newly adjusted position of the CALIBRATE
dial.

Original
Vol, I

(13) Readjust the trimmer capacitor to optimum
zero beat condition at the two extremes of the 2-
to 4-mc band.

Since other frequency bands are obtained by mul-
tiplication of the 2- to 4-mc band, the oscillator
is adjusted throughout its entire frequency.

2-5. FREQUENCY SHIFT EXCITER MODEL XFK.

a. INITIAL INSPECTION. - This unit has been
tested and calibrated before shipment. Only minor
preparations are required to put the unit into opera-
tion.

Inspect the case and its contents immediately for
possible damage. Unpack the equipment carefully.
Inspect all packing material for parts which may
have been shipped as 'loose items." Although the
carrier is liable for any damage in the equipment,
Technical Materiel Corporation will assist in de-
scribing and providing for repair or replacement of
damaged items. The equipment is shipped with all
tubes installed. Check that all such components are
properly seated in their sockets,

b. 115- VS 230-VOLT POWER SUPPLY CONNEC-
TIONS. - XFK's power supply is designed for 115-
and 230-volt, 50~ and 60-cps, single-phase power;
it is factory wired for 115 volts. If 230~volt operation
is required (sometimes when XFK is used as an end
item), minor wiring changes to XFK's power supply
and ovens are necessary. These are shown in fig-
ure 2-12.

¢. INTERCONNECTING PROCEDURE. - When the
XFK forms '"part" of the GPT-10K assembly, the
interconnecting procedure is as follows:

(1) As shown by wiring diagram (refer to para-
graph 2-T in Volume II of the manual), two single-
conductor coaxial signal conductors interconnect the
XFK's RF output/input to selector switch contacts on
the MCP as follows: XFK's output to XFK contact
of SBE VMO IN selector switch, and XFK's input to
XFK contact of VOX RF OUT selector switch. These
RF cable interconnections form part of a larger
cable (CA-427).

(2) As shown by wiring diagram (refer to para-
graph 2-T in Volume II of the manual), six conductors
(numbers 24, 25, 26, 27, 28, and 49) interconnect
the XFK to a terminal board via part of cable C-427.
Each terminal of these six conductorsisprovided with
a terminal lug to facilitate the interconnection,

(3) Connect power supply cord between 115-volt
regulated 50- and 60-power supply accessory multiple
and power supply 115-volt input.

2-5



When the XFK is an "end item", the equipment sup-
plied and the interconnecting instructions are as
follows:

Description Quantity
Frequency Shift Exciter 1
Model XFK

Cable Assembly CA-103 1
Terminal Bar for 8 connections 1
Terminal Strip TM-105-AL

Plugs (coaxial) UG-176/U 2
Plugs PL-259 2

(Equipment required but not supplied consists of
the following: two coaxial cables, each utilizing one
Plug UG-176/U on one terminal and one Plug PL-259
on the other terminal; and eight conductors inter-
connecting the XFK's eight-conductor terminal bar
to the customer's supplied Terminal Strip TM-
105-AL.

The XFK may be mounted in a standard 19-inch relay
rack or other housing as desired. Figure 2-13 is an
outline dimensional drawing of the XFK.

The input keying line may be a twisted pair of a
standard telephone-type line. The line should be con-
nected between terminals marked VOLT and GND at
the rear of the chassis and should be connected so
that a positive voltage appears at VOLT on "mark"
condition. The input impedance of the keying line is
100,000 ohms. However, the line should be terminated
in as low an impedance into which the keying source
may operate. For this reason a 2000-ohm, 10-watt
resistor is supplied with each XFK attached to the
appropriate terminals.

A twisted pair may be brought into the terminals
marked CONT. and GND. This line may be used to
key the XFK merely by shorting it ("mark" condition.)
In order for the regular keying line to function
properly, care must be taken to see that this line is
kept open when not in case,

The facsimile line should be connected to FAX and
GND terminals on the terminal board. When using a
facsimile demodulator, such as TMC's Model XFD,
+105 volts is supplied from the XFK and should be
wired along with a ground tothe appropriate terminals
on the XFD.

The OUTPUT jack should be connected by asuitable
length of 72-ohm cable to the frequency shift input
terminal on the associated GPT-10K.

Should it be desired that an external oscillator be
used to replace the crystal oscillator within the unit,
a coaxial cable of 72 ohms with the required signal
level and frequency should be connected to the jack
labeled EXT INPUT on the rear chassis panel.

A jack labeled MONITOR is also available at the
rear of the chassis and taps off a very small portion
of the output of the XFK. This may be connected
through a 72-~-ohm coaxial cable to any suitable moni-
toring system available at the GPT-10K.

d. CRYSTAL SELECTION. - Before operating the
equipment it is necessary to select the proper crystal
for the desired output frequency. This may be done
by the following formula:

fx = fo - 200 kc (Since XFK uses upper sideband
in RF/200-KC oscillator Mixer's
Output).

Where fx = crystal frequency in mc

fx = output frequency of GPT-10K in mc

n = GPT-10K multiplication ratio

The crystal used should preferably be the new
hermetically sealed JAN unit CR-27/U (Military
Specification MIL-C-3098). The crystal should be in-
serted in one of the appropriate crystal sockets inside
the oven. The oven may be reached merely by opening
the small thumb adjustment on the door locatedon the
front panel. Writing space for the crystal frequency
and output frequency of the XFK is available on the
front of the oven door to aid in selection of the crystal
channel,

e. MULTIPLICATION PRESET. - The proper GPT-~
10K multiplication ratio should be set at the rear of
the chassis by means of the plug corresponding to the
crystal position used on the front panel. Should the
jack for any ratio be in use by another position, the
plug may merely be inserted into the jack which is
in parallel with the plug inserted into this particular
ratio. (See figure 2-14.) For further details, refer to
paragraphs 3-6 and 4-6 of the manual.

Quartz crystal units, supplied only on customer request, are as follows:

Socket
Designation Installed Type Freq. Char. Function Chassis
No. 1 XY1 and XY2 CR-27/U 800 to 6700 kc Oscillator Inner Oven
No. 2 XY3 and XY4 CR-27/U 800 to 6700 kc Oscillator Inner Oven
No. 3 XY5 and XY6 CR-27/U 800 to 6700 ke Oscillator Inner Oven
Original
2-6 Vol. I




f. KEY-FAX SWITCH. - This switch, locatedonthe
rear chassis panel on the older model must be set in
KEY position to work on either voltage or contact
keying. In this position, the multiplier preset plugs
must be properly inserted as explained in the preced-
ing paragraph in order that the unit may "shift.” In
FAX position, a facsimile signal may be applied as
explained more fully in paragraphs 3-6 and 4-6 of
the manual.

On the new model, the MODE switch is a five-
position selector switch on the front panel and per-
forms the same overall functions as the three-
position selector TEST switch and two=-position KEY-
FAX switch on the old model.

2-6. ISOLATION KEYER MODEL AK-100.

a. INITIAL INSPECTION. - This unit has been
tested and calibrated before shipment, Only minor
preparations are required to put the unit into opera-
tion,

Inspect the case and its contents immediately for
possible damage. Unpack the equipment carefully.
Inspect all packing material for parts which may have
been shipped as 'loose items." Although the carrier
is liable for any damage in the equipment, Technical

Original
Vol. II

Materiel Corporation will assist in describing and
providing for repair or replacement of damaged
items. The equipment is shipped with all tubes
installed. Check that all such components are properly
seated in their sockets.

b. LOCATION. - This unit is mounted on the rear
chassis just above the power supply of the FSA.

¢. 115- VS 230-VOLT POWER SUPPLY CONNEC-
TIONS. - ISK's power supply is designed for 115-
and 230-volt, 50- and 60-cps, single-phase power;
it is factory wired for 115 volts. If 230-volt operation
is required, reconnect in series the ISK's power
supply transformer primary windings.

d. INTERCONNECTING PROCEDURE, - Figure
2-15 is a simplified diagram showing interconnections
between terminal boards E301 of the MCP-2 and
E4001 of the ISK and the auxiliary frame chassis.

2-7. WIRING DIAGRAM OF AUXILIARY
FRAME CHASSIS.

Figure 2-16 shows wiring details of test and ex-
citer units on the auxiliary frame chassis when the
chassis contains an MCP-1 but not an ISK. Figure
2-17 shows wiring details of test and exciter units
when the chassis contains an MCP-2 and an ISK.

2-17
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Figure 2-1. Outline Dimensional Drawing, SA, Rack Mount Style
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Figure 2-17. Wiring Diagram,
GPT-10K Containing MCP-2
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¢. MULTIPLIER PRESET STAGE. (See f1gure

4-39.) - The multiplier preset plugs and jacks (sketch
2) provide a series of voltage dividers which may be
inserted between the keyer and the reactance tube
(sketch 1). There is a separate jack for each multi-
plication ratio commonly used between the output
frequency of the XFK and the output frequency of
the associated GPT-10K, namely, 1, 2, 3, 4, 6, 8, 9,
and 12, Each divider consists of two resistors, one
reducing the output from the keyer tube to the re-
actance tube by exactly the multiplication ratio, the
other resistor shunting the original tap from R40 so
as to maintain a constant input resistance of 10,000
ohms. For each position of the crystal selector switch
there is a small cable which may be plugged into any
multiplier ratio desired (sketch 3). Should it be re-
quired that two or more crystals require identical
multiplication ratios, a jack is provided in parallel
with each cable. If the desired shift at the output of
the GPT-10K is now directly set on the dial (figure
3-1, control designated 139), the proper shift of the
XFK will be set automatically. Figure 4-40 is a brief
circuit analysis of the conditions of two of the cases
illustrated in figure 4-39,

A function of a front panel control that applies to
this section is FREQUENCY SHIFT CPS R8. (Poten-
tiometer control designated 139 on figure 3-1.) This
knob should be set for the desired shift at the output
of the GPT-10K. The multiplier preset associated
with potentiometer R8 reduces the potential at R8 to
compensate for any frequency multiplication in the
GPT-10K receiving XFK's signals. For example,
assume the desired shift at the output ofthe GPT-10K
is 850 cps and that the GPT-10K has a frequency
multiplication of 3. Set control 139 to 850 and patch
the XTAL 1 plug to MULT RATIO 3 jack. (See figure
4-40, sketch 3.) In this example, XTAL 1 is the se-
lected crystal for the GPT-10K. This means control
knob designated 142 on figure 3-1 should be set to
XTAL 1.

Chassis~-mounted controls that apply to this section
are as follows:
(1) Multiplier preset cables. (See discussion
earlier in this paragraph.)

(2) FAX-KEY switch S5. Toggle switch mounted
on rear of chassis (early model XFK only).

d. RF CRYSTALS AND OVENS. (See figure 4-41.) -
Sections 1, 2, and 3 of the XTAL selector switch
(a front panel control designated 142 on figure 3-1)
selects RF crystal 1, 2, 3 or an external RF injection
circuit for the XFK's RF output. Sections 4 and 5 of
the XTAL selector switch connect to the multiplier
preset circuits.

Two separate ovens are used in the XFK. One is
used for the 200-kc reactance oscillator while the
other is used for the RF crystals. The ovens are
very similar, the main difference being the cover
of the crystal oven which is hinged and which may be
opened from the front panel. Figure 4-41 shows the
general features of this oven. Two cartridge type
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heaters are used in each oven, sunk into a well at
the bottom of a thick aluminum casting. The thermo-
stat is sunk in the same well as one of the heaters
ensuring close thermal coupling. The thermostat is
a bimetallic strip with high sensitivity and extremely
long life. Replacement of either heaters or thermo-
stats is a very simple operation. The thermostat is
set at 70°C to allow for a 15°C rise within the equip-
ment above a 55°C ambient. Heater operation may be
observed by means of neon lamps in parallel with
either set of heaters.

Functions of a front panel control that applies to
this section are XTAL. Switch control designated
142 on figure 3-1. This switch selects the proper
RF crystal for the GPT-10K associated with the XFK.
The crystal, in turn, should be associated with the
proper multiplication ratio for the GPT-10K. This
ratio is set at the rear of the XFK unit as discussed
in paragraph 4-8c.

A chassis-mounted control that applies to this
section is EXT INPUT jackJ15, a coaxial jack mounted
on rear of chassis.

e. CRYSTAL OSCILLATOR AND BUFFER V8. (See
figure 4-42.) - Section 1 of V6 pins 1, 2, and 3 is
used as a modified Pierce crystal- controlled oscil-
lator while section 2 (pins 6, 7, and 8) is used as a
cathode follower buffer. Since the output frequency
of the XFK is determined by the sum frequency of
the 200-kc oscillator and the RF crystal oscillator,
the crystals are controlled in an oven and the plate
voltage of the crystal oscillator section is stabilized.
Crystals may be easily exchanged, as the oven is
easily accessible through a small door in the front
panel. XTAL selector switch, designated 142 on fig-
ure 3-1, allows selection of any one of three crystals
or an external signal. The crystals may be either
type FT243 or the new CR-27/U, as sockets are
provided for either type. The larger sockets house
FT243 crystals, and the smaller sockets house
CR-27/U crystals. The crystal selector switch also
selects the multiplication ratio which is set at the
rear of the unit as discussed in paragraph 4-8c.

f. REACTANCE TUBE V2 and 200-KC OSCILLA-
TOR TUBE V1. (See figure 4-43.) - V1 is a push-pull
modified Colpitts oscillator operating at 200 ke.
The major part of its tank circuit is located within
a temperature stabilized oven with a fast heating
characteristic; this portion of the tank circuit is
temperature compensated and utilizes only components
having very uniform retrace characteristics, In addi-
tion, the plate voltage is regulated and the oscillator
is compensated external to the oven for changes in
ambient temperature. External to the oven are two
air-spaced, ceramic-supported trimmers C7 and C8
used, respectively, as fine and coarse frequency
adjustments. C7 is designated control 143 on figure
3-1; C8 is chassis-mounted (on rear) and designated
COARSE FREQ ADJ.

Reactance tube V2 receives the intelligence signal

at the grid of section 1 (pins 1, 2, and 3); section 2
(pins 6, 7, and 8) is an 1nverter The two sections
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vary the reactance across the 200-kc push-pull
oscillator tank and, therefore, shift the frequency
of the oscillator in accordance with the incoming
intelligence. The magnitude of the reactance varia-
tion, and consequently the oscillator frequency change,
depends on the magnitude and polarity of the incoming
signal on pin 2 of tube V2. Over a narrow frequency
range (200-kc + 500 cps), this frequency change will
be linear with respect to applied voltage, positive or
negative. This system provides the advantage of
having the reactance tube currents contribute a neg-
ligible amount to the center frequency of the 200-ke
oscillator. C2 adjusts the phase shift of section 1 so
that for a given positive or negative signal voltage
the amount of shift will be equal. C2 is chassis-
mounted (on top) and designated C2.

A function of a front panel control that applies
to this section is FREQUENCY C1. Variable capacitor
control designated 143 on figure 3-1. Adjusts fre-
quency of 200-kc oscillator.

Chassis-mounted controls that apply to this section
are as follows:

(1) COARSE FREQ ADJ. C8. Mounted on rear
chassis. Adjusts frequency of 200-kc oscillator.

(2) C2. Mounted on top chassis. Adjuststhe phase
shift of the reactance tube so that for a given positive
or negative signal the amount of shift will be equal.

g. MIXER TUBES V3 AND V4, (See figure 4-44.) -
V3 and V4 together operate as a balanced mixer to
add the RF crystal frequency and the 200-kc shift
frequency from the reactance tube oscillator. Since
the crystal frequency is fed in phase to both grids
of V3 and V4, it is cancelled in the secondaries of
transformers T3 and T4 on bands 1 and 2, respec-
tively. To obtain exact cancellation in the secon-
daries, balancing adjustments R13 and R84 which
vary the relative gains of V3 and V4 are provided,

The input from the crystal oscillator is tuned
by C18A and the output, or sum frequency, is tuned
by C18B. Band switching is used to cover two fre-
quency ranges, 0.8 to 2.3 mc and 2.3 to 6.7 mc for
the crystal frequencies and 1 to 2.5 mc and 2.5 to
6.9 mc for the output frequencies. These are bands
1 and 2, respectively. Capacitors C19 and C30 are
trimmers. These are factory set but are accessible
on the top chassis for readjustment when necessary.

Functions of front panel controls that apply to this
section are as follows:

(1) BAND CHANGE S1. Switch control designated
144 on figure 3-1. Selects tuning circuits for MIXER
and PA stages for band 1 (0.8 to 2.3 mc) or band 2
(2.3 to 6.7 mc).

(2) OUTPUT TUNING MC Ci8. Variable capa-
citor control designated 145 on figure 3-1. Tunes
MIXER and PA stages to peak RF for any given
setting of POWER potentiometer R22, designated
control 141 on figure 3-1.
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Chassis-mounted controls that apply to this section
are as follows:

(1) Screwdriver adjusted potentiometer R13 des-
ignated MIXER BALANCE on top chassis.

(2) Screwdriver adjusted potentiometer R84 ac-
cessible from bottom chassis.

(3) Trimmer capacitors C19 and C30 accessible
on top chassis.

h. POWER AMPLIFIER TUBE V5. (See figure
4-35,) - V5 is a 2E26 class B tuned radio frequency
power amplifier fed from the output of mixers V3
and V4., Fixed bias is used and power output is
controlled by adjusting bias voltage by means of
POWER potentiometer R22, designated control 141 on
figure 3-1. Plate current is metered and tuning is
indicated by a 50-ma meter M1. A small portion of
the output voltage is fed back to the grid in proper
phase and amplitude to neutralize the amplifier
should the load be removed. Its amplitude is adjusted
by means of C27. The output is tuned by C18C which
is ganged along with C18B and C18A.

Functions of front panel controls that belong to
this section are as follows:

(1) POWER R22. Potentiometer control desig-
nated 141 on figure 3-1. Controls the output of the
XFK.

(2) BAND CHANGE Si. Potentiometer control
designated 144 on figure 3-1. Selects tuning circuits
for MIXER and PA stages for band 1 (0.8 to 2.3 mc)
or band 2 (2.3 to 6.7 mc).

(3) OUTPUT TUNING MC C18. Variable capacitor
control designated 145 on figure 3-1. Tunes MIXER
and PA stages to peak RF for any given setting of
POWER potentiometer R22, designated control 141
on figure 3-1.,

(4) PA PLATE CURRENT MI1. Meter designated
133 on figure 3-1. Indicates tuning of XFK.

Chassis-mounted controls that apply to this section
are as follows:

(1) Neutralizing capacitor C27, factory set, ac-
cessible on top chassis

(2) Trimmer -capacitors C43, C24, C46, and
C28 accessible on top chassis

i. POWER SUPPLY. (See figure 4-46.) - The power
supply is a conventional full-wave rectifier supply
with capacitor input. The unregulated output voltage
is approximately 300 volts. R71 and V10 (OB2)
supply +105 volts regulated to the 200-kc oscillator
and reactance tube, crystal oscillator, keyer and for
external use with a facsimile demodulator. A -105-
volt supply (regulated) is obtained through a 6 X 4
half-wave rectifier, an RC filter, and an OB2 regu-
lator tube. This voltage is used in the keying cir-
cuit and also to provide bias for the power amplifier.

Original
Vol. I




Functions of front panel controls that apply to this
section are as follows:

(1) POWER ON-OFF S8. Toggle switch control
designated 138 on figure 3-1. Powers the XFK,

2) XTAL OVEN I3. Indicator designated 137 on
figure 3-1. Lights when XTAL OVEN is lighted.

(3) POWER I1. Indicator designated 136 on figure
3-1. Lights when vacuum tube filaments receive 6.3
volts,

(4) 200 KC OVEN I2. Indicator designated 135 on
figure 3-1. Lights when 200-kc oven is lighted.

(5) PLATE ON-OFF $4. Toggle-switch control
designated 134 on figure 3-1., Energizes and deener-
gizes 300-volt B+ supply.

(6) POWER R22. Potentiometer control desig-
nated 141 onfigure 3-1. Controls the output of the XFK.

4-9. TWO TONE GENERATOR MODEL TTG.

a. INTRODUCTION. (See figure 4-47.) - As shown
in figure 4-47, the TTG consists of three sections;
audio, radio, and rectifier. The audio section is com~
posed of a 935- and 2805-cycle oscillator; eachoscil-
lator is followed by an amplifier and bandpass filter;
a selector switch determines the output frequencies
and a potentiometer determines the output level. The
radio section is composed of a 1999- and 2001-kc
oscillator; each oscillator is followed by an amplifier;
a selector switch determines the radio frequency out-
put and a variable capacitor determines the output
level. A 6 X 4 tube is used in a full-wave rectifier
circuit to supply 235 volts to all tubes.

b. AUDIO SECTION, (See figure 4-48.) - Each 12AT7
tube is used in a very low distortion Wein bridge-
type oscillator. A Z500 and Z501 are frequency-
determining elements. R501 and R513 are regeneration
controls to provide adjustment of oscillation for opti-
mem operation. I500 and I501 are thermal resistors
that limit current variations to provide stability.
Each oscillator is transformer coupled to its follow-
ing amplifier stage, a second 12ATT tube, comprising
a push-pull class A circuit. The output of each ampli-
fier is matched to 600 ohms through transformers
T503 and T504. Potentiometers R516 and R517 provide
a means of equalizing the 935-1 and 2805-tone levels.
Bandpass filters Z502 and Z503 provide large attenu-
ation for unwanted products in the tone output. Com-
bined tone level may be adjusted by AUDIO OQOUTPUT
potentiometer R524, a front panel control designated
150 on figure 3-1. AUDIO TONE SELECTOR switch
§502, a front panel control designated 149 on figure
3-1, determines the audio output frequencies as
follows:

Position Function Result

1 OFF NO tones

2 TONE 1 935-cycle tone output

3 TONE 2 2805-cycle tone output

4 TWO TONE 935- and 2805-cycle

. tone outputs
Original
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c. RADIO SECTION. (See figure 4-49.) - The first
section of each 12AU7 tube is a crystal-controlled
RF oscillator which makes use of a Pierce oscilla-
tor circuit. The output of each oscillator is capacitance
coupled to the following amplifier stage. Variable capa-
citors C520 and C521 adjust the level ofthe RF signals.
Each amplifier is plate tuned to obtain the desired
output level. RF TONE SELECTOR switch S501, a
front panel control designated 148 on figure 3-1,
determines the radio output frequencies as follows:

Position Function Result
1 OFF No RF output
2 TONE 1 1999-ke output
3 TONE 2 2001-kc output
4 TWO TONES 1999- and 2001-kc

outputs

d. RECTIFIER SECTION. (See figure 4-50.) - The
6X4 rectifier supplies B+ 235 volts to the various
tubes. POWER ON-OFF switch S500, a front panel
control designated 147 on figure 3-1, turns 115-volt
(or 230-volt) power on and off onthe TTG. When power
is on, MAIN POWER indicator control 146 is lighted.

4-10. ISOLATION KEYER MODEL AK-100.
(See figure 4-51).

The ISK is an electronic keyer that functionally re-
places the well-known relay keyer in RATT lines at
transmitter sites, In figure 4-51, terminal E4001,
pins 1 and 2, receive teletype mark-space signals or
CW dot-dash signals. The path of the signals from
their source to E4001 is shown in figure 2-1T7
(section 2, volume II).

Assume a specific case where 60 marks and 60
spaces per second (corresponding to 60-dot cycles
or 240 words per minute) are being received at E4001;
the square shape voltage wave having a50-volt ampli-
tude. In this case, KEYING MODE switch 84001 is
turned to position 1 and the 50 volts dissipates itself
across voltage divider R4006 and R4004,

V5001B is an oscillator (15 to 18 ke) -which is
excited or cut off according to the '"blocking action”
of V5001A. On reception of "marks," V4001A disables
V4001B, stopping oscillation; onreception of ""spaces,"
V4001A is cut off allowing V4001B to oscillate freely.

Action at V4002A and V4002B is as follows: On re-
ception of "marks," the negative bias at V4002A is
removed and V4002B conducts; on reception of
"'spaces,' the negative bias appears at V4002A and
V4002B is cut off.

The output of the ISK on RATT operation is at
E4001, pins 4 and 5. R4014 provides voltage at these
pins during "marks' and no voltage during "spaces.'
The output of the ISK on CW operation is at E4001,
pins 8 and 10. Relay K4001 connects pins 8 and 10 on
"marks' and disconnects pins 8 and 10 on "spaces."
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Keying mode switch S4001 enables the ISK to function Threshold adjust potentiometer R4011 should be set

properly on four types of key-line reception: to trigger oscillator V4001B on and off coincidentally
with incoming "space' and "mark" signals, respec-
Position Keying Mode tively. As pointed out in Section 6, comparison of in-
- - coming and outgoing waveforms, at E4001, pins 1 and
1 50 volts 2 versus 4 and 5 or 8 and 10, on an oscilloscope is a
convenient and practical marker to determine the opti-

2 100 volts mum setting of R4011.
3 60 ma (neutral) Voltage adjust potentiometer R4014 should be setto
furnish the proper magnitudes of ""space' and "mark"

4 20 ma (polar) signals.

Original
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Figure 4-1, Block Diagram, SLM-1 and SLM-2
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