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NOTICE

THE CONTENTS AND INFORMATION CONTAINED IN
THIS INSTRUCTION MANUAL IS PROPRIETARY

TO THE TECHNICAL MATERIEL CORPORATION

TO BE USED AS A GUIDE TO THE OPERATION

AND MAINTENANCE OF THE EQUIPMENT FOR
WHICH THE MANUAL IS ISSUED AND MAY NOT

BE DUPLICATED EITHER IN WHOLE OR IN

PART BY ANY MEANS WHATSOEVER WITHOUT

THE WRITTEN CONSENT OF THE TECHNICAL
MATERIEL CORPORATION.



C OMMUNICATI ONS ENG I NEERS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

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

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

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

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

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

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

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

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

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

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TMC assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any
other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

Should it be necessary to return equipment or material for repair or replacement, whether
within warranty or otherwise, a return authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

1. Model Number of Equipment.

N}

Serial Number of Equipment.
TMC Part Number.

Nature of defect or cause of failure.

b

The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:

1. Quantity Required.
TMC Part Number.
Equipment in which used by TMC or Military Model Number.

Brief Description of the Item.

R

The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

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

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

THE TECHNICAL MATERIEL CORPORATION

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

1-1. PURPOSE OF EQUIPMENT.

The GPT-200K transmitter (figure 1-1) is a con-
servatively rated general purpose transmitter that
delivers 200 kw PEP (peak envelope power), or
100 kw average power, throughout the 2- to 28-mc
range. The operating modes of the transmitter are:

a. SSB (single sideband) with suppressed or any
degree of carrier (this mode includes AME (AM
equivalent) operation).

b. DSB (double sideband) with suppressed or any
degree of carrier (this mode includes AM (amplitude
modulation) operation).

c. ISB (independent sideband) (separate intelligence
on each sideband) with suppressed or any degree of
carrier.

d. FSK (frequency-shift telegraphy).
FAX (facsimile).
CW (carrier on-off telegraphy).

™o

1-2. BLOCK DIAGRAM ANALYSIS.(See figure 1-2.)

a. GENERAL. - The transmitter consists of a
synthesized exciter, 1-kw IPA (intermediate power
amplifier), 10-kw PA (power amplifier), 40-kw PA, a
200-kw power amplifier and associated power supply
and power control circuits. The transmitter delivers
200, 000 watts PEP throughout its operating range.
The exciter generates 1 watt (PEP) r-f in the range of
1. 75 to 33. 75 mec, with the signal frequency-locked
to an accuracy of 1 part in 108 (109 when using CSS-2)
when operating at any 100-cycle increment within
this range. The 1-kw IPA, 10-kw PA, 40-kw PA and
200-kw power amplifier stages are tunable through the
2- to 28-mc range, fixing the transmitter output fre-
quencies to this range.

The exciter circuits provide a large variety of
operating modes and types of sideband intelligence.
The circuits can be set up for single sideband, double
sideband, independent sideband, or keyed CW. Op-
erating with proper terminal equipment, either or
both sidebands may carry FSK, FAX, or audio line
intelligence.

b. AUXILIARY FRAME CIRCUITS. - The auxiliary
frame contains the exciter circuits (Sideband Generator
SBG), Tone Intelligence Unit TIS* or Keyer Monitor
Control Unit KMCU*, Standing Wave Control Unit
SWCU, ah auxiliary power panel, and a power trans-
former for the exciter units.

*Optional equipment; TIS may be housed in remote
location when both units are employed.

006650322

(1) PRIMARY STANDARD CSS. - The CSS
generates the 1-mc signal which is the heart of the
sideband generator. The CSS-1B provides the signal
at a frequency stability of 1 part in 108 per day; the
CSS-2 provides increased stability of 1 part in 109
per day. In either case, the 1-mc signal is applied
to Frequency Amplifier CHG.

The CHG also contains a 1-mc oscillator, frequency
stable to one part in 106 per day which is included
only for emergency use. During normal operation,
the 1-mc standard signal from Frequency Standard
CSS is amplified, then routed through an internal
switch in the CHG to Divider Chain CHL.

(2) DIVIDER CHAIN CHL. - In the CHL, the
standard 1-mc signal is counted down to provide
outputs at 500 kc, 10 ke, 1 ke, and 100 cps. These
signals, locked to the standard, are applied to
Controlled Oscillator CLL.

(3) CONTROLLED OSCILLATOR CLL. - Equip-
ped with three frequency synthesizer loops, the CLL
uses the four counted-down outputs of Divider Chain
CHL to produce a synthesized output which is var-
iable from 510. 0 to 519.9 ke, in 100-cycle incre-
ments. Each of the possible 100 discrete synthesized
frequencies provided by the CLL is frequency-locked
to the 1-mc standard, maintaining the required fre-
quency stability. The 510. 0- to 519. 9-kc output of
the CLL is applied to Controlled Master Oscillator
CMO.

(4) CONTROLLED MASTER OSCILLATOR CMO.
- The CMO receives the selected 510. 0- to 519.9-kc
output of Controlled Oscillator CLL and the 10-kc
output of Divider Chain CHL. The CMO contains a
precision-designed variable frequency oscillator
(VFO) which is operable through the 2- to 4-mc range.
A 100-kc crystal oscillator in the CMO is used to
calibrate the VFO at any desired 100 kc increment in
the 2- to 4-mc range, after which the synthesizer
loop is closed. This causes the selected 510. 0- to
519. 9-ke input signal and the 10-kc input signal to
phase-lock the VFO at the selected 100-cycle incre-
ment within the 2- to 4-mc range.

(5) TONE INTELLIGENCE UNIT TIS. - The TIS
(optional equipment) controls the passage of audio
channels 1 and 2 to Sideband Exciter CBE. The TIS
may pass audio line 1 and/or 2 to the audio channel
inputs of the CBE-1, depending on the position of its
front panel EXCITER switches. When connected to
the proper terminal equipment, it converts pulsed
FSK signals into frequency-shifted audio mark and
space tones, or varying dc FAX input signals to
varying audio frequency signals. When CW keying
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signals are applied, the TIS provides a keyed 1000-
cycle tone for keyed carrier operation.

(6) SIDEBAND EXCITER CBE-1 (OR CBE-2). -
Sideband Exciter CBE accepts two channels of intel-
ligence from Tone Intelligence Unit TIS, and fre-
quency translates these audio inputs into lower and
upper sidebands at a nominal frequency of 250 kc.
The CBE-1 and CBE-2 are physically identical units
that differ only in audio bandpass. The CBE-1 pro-
vides a wide bandpass of +7.5 kc: the CBE-2 narrow
bandpass is 3.3 kc. The difference in bandpass is
accomplished by two plug-in bandpass filters that are
different in each model. To simplify presentation,
all subsequent references in this manual are made to
the CBE and are applicable to both, unless otherwise
specified. .

Controls on the front panel of the CBE permit in-
dependent level control of upper and lower sideband
audio inputs. The relative power in each sideband is
monitored by front panel meters. Either audio input
may be switched to either sideband, and carrier level
is adjustable from -55 db to 0 db.

(7) FREQUENCY AMPLIFIER CHG. - The CHG
frequency-translates the 2- to 4-mc synthesized input
from Controlled Master Oscillator CMO with the 250
ke signal received from Sideband Exciter CBE, pro-
viding a sideband output in the range of 1.'75 to 33. 75
mc, synthesized in 100-cycle steps. This r-f output
signal, conservatively rated at 1 watt PEP is applied
to rf amplifier RFC in the main frame.

(8) POWER SUPPLIES. - Power Supply CPP-5
provides all the necessary ac and dc power required
by Frequency Amplifier CHG. Power Supply CPP-2
provides a-c and d-c power for the Divider Chain
CHL, Controlled Master Oscillator CMO, and
Controlled Oscillator CLL. The remaining exciter
units contain their own power supplies. Primary
power is supplied to the exciter units by an auto-
transformer in the auxiliary frame.

(9) STANDING WAVE CONTROL UNIT SWCU. -
The SWCU, rack-mounted at the rear of the auxiliary
frame, contains an SWR overload relay, a dc ampli-
fier, and a power supply. This unit monitors SWR
at the output of the 10-kw IPA. When excessive SWR
is detected, the overload relay automatically removes
high voltage from the transmitter.

(10) KEYER-MONITOR CONTROL UNIT
KMCU. - The KMCU (optional equipment) monitors
various phases of transmitter operation such as
presence of plate voltage, r-f output, and input keying
signals, and provides signals for indication at a
remote location for these conditions. The KMCU also
sequentially keys Controlled Master Oscillator CMO,
Frequency Amplifier CHG, and RF Amplifier RFC,
and controls the TUNE/OPERATE condition of the
1-kw IPA and 10-kw PA stages of the transmitter.

¢. MAIN FRAME CIRCUFIS. - The main frame
circuits raise the 1-watt (PEP) rf output signal from
the exciter to a level sufficiently high (up to 10-kw
PEP) to drive the 40-kw PA. These circuits include

1-2

the 10-kw high voltage power supply, power con-
trols, and protective relays.

(1) RF AMPLIFIER RFC (1KW IPA). - The RFC
consists of two voltage amplifier stages operating
class A and a 1-kw IPA that operates class ABl. The
linear stages of the RFC raise the nominal 1-watt
(PEP) rf output of the exciter to 1-kw (PEP). This
signal is applied to the 10-kw PA.

(2) 10-KW PA. - This section contains the 10-kw
power amplifier, a linear power amplifier that oper-
ates class ABI to raise the rf level to as high as
10-kw PEP. A sample of 10-kw PA output is routed
to the auxiliary power panel where it may be con-
veniently monitored. A dummy load is provided in
this section to permit tuning of the 10-kw PA inde-
pendently of the following stages.

A portion of the 10-kw PA r-f output is rectified
to obtain a control voltage that is applied to an ALDC
(automatic load and drive control) circuit. When the
front panel ALDC switch is set at ADJ, the ALDC
control voltage is applied to frequency amplifier CHG
in the exciter. The ALDC control voltage limits high
drive peaks which can be developed during multiple
signal transmission and subsequently suppresses
unwanted transmission products. The ALDC circuit
is functionally similar to an AGC circuit in a receiver.

(3) MAIN POWER SUPPLY, 10-KW HIGH VOLT-
AGE RECTIFIER, AND MAIN POWER PANEL. - The
10-kw high voltage rectifier functions together with
the main power panel and main power supply to pro-
duce the high d-c voltages required by the 1-kw IPA
and 10-kw PA.

(4) MAIN FRAME RELAY PANEL. - The main
frame relay panel contains protective circuits that
automatically cut off high voltages to the 1-kw IPA
and 10-kw PA when preset overload levels are ex-
ceeded in these stages. Theprotective circuits sample
the 1-kw IPA and 10-kw PA plate and screen currents,
bias supply voltages and the current in a voltage
regulating diode assembly in the main power supply.
When any of these currents is excessive, or if a d-c
voltage is low, the associated protective relay oper-
ates and removes high voltage.

d. PA AND PS FRAME CIRCUITS. - The PA and
PS frame circuits raise the r-f output power of the
10-kw PA to 40-kw PEP. These circuits include the
40-kw high-voltage power supply, power -controls and
protective relays.

The 40-kw PA is a linear class AB2 power ampli-
fier. The output of the 40-kw PA is routed to the
Buffer Frame. A sample of the 40-kw PA output is
routed to the auxiliary power panel where it may be
conveniently monitored.

High voltage for the 40-kw PA is supplied by the
40-kw high-voltage rectifier. The B+ and B- outputs
of the 40-kw high-voltage rectifier are also connected
across circuits in the crowbar drawer. The crowbar
drawer, a protective device for the 40-kw PA, de-
tects surges in PA grid current. If a sharp rise in

006650322
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grid current occurs (as a result of arcing), the crow-
bar drawer shorts B+ of the 40-kw high-voltage rec-
tifier to B-, causing MAIN BREAKER CB8101 to
trip. This action removes power from the 40-kw
high-voltage rectifier.

The 40-kw PA receives a +600-volt regulated bias
voltage from the bias supply drawer via the PA frame
relay panel. The bias supply drawer contains an un-
regulated +350-volt supply and electronic circuits
associated with the SWR (standing wave ratio) and
retune protective circuits. A d-c voltage propor-
tional to the r-f plate voltage in the 40-kw PA is
applied to the retune circuit. A d-c voltage is con-
nected through contacts of the SWR meter relay to
the SWR circuits in the bias supply drawer when the
VSWR is excessive at the output of the 40-kw PA.

Protective relay circuits are used to remove high
voltage from the 40-kw PA when a malfunction occurs
in an associated circuit. These protective circuits,
contained in the PA frame relay panel, sample bias
(+600-volts), SWR signals, retune signals, final
filament and crowbar filament voltages, and plate
and grid currents. If one of these currents is ex-
cessive, if a dc voltage is low, or if the 40-kw PA is
mistuned, an associated relay operates and removes
power from the 40-kw high-voltage rectifier.

Transformer T8104 is an autotransformer that
receives 220-volt 3-phase power from the PA frame
control panel and supplies 230-volts ac (single phase)
to the primary windings of filament transformers in
the bias supply drawer, crowbar drawer, and the
40-kw PA. The autotransformer also supplies 3-
phase 230 volts ac to the filament transformers in
the 40-kw high-voltage rectifier. The 3-phase, 220
volts ac from the PS frame control panel is used for
operation of the blowers in the PA frame.

e. BUFFER FRAME CIRCUITS. - The Buffer
Frame contains r-f switching circuitry, a dummy
load that permits tuning of the 40-kw PA independ-
ently of the following stage, and an impedance match-
ing network (T4001) for the input of the final power
amplifier of the transmitter.

f. 200K PA, PSA, AND PSB FRAME CIRCUITS. -
The 200K PA, PSA, and PSB frames contain the final
power -amplifier circuits of the transmitter with as-
sociated power supplies and protective circuitry. The
final power amplifier receives the r-f output of the
40-kw PA and raises the power level ashighas200-kw
PEP.

The final power amplifier of the transmitter consists
of a class AB2 power amplifier with two tubes opera-
ting in parallel and coupled to a common output tuning
circuit. Each tube is supplied from separate bias,
plate, and control circuits, and therefore may be
operated independently. The power output is then
proportionally lower. In normal operation, the com-
bined outputs of the power tubes are applied to a tuned
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double pi network and then coupled through antenna
switching and matching circuits to the antenna.

High voltage for the two power amplifier tubes is
supplied by two 100-kw High Voltage Rectifiers (A and
B). Each rectifier is turned on by an associated HV
circuit breaker in the 200K PA frame control panel.
The B+ and B- outputs of the 100-kw high voltage
rectifiers A and B are connected directly across cir-
cuits in the PSA and PSB crowbar drawers respec-
tively. The crowbar drawers, protective devices for
the 200-kw power amplifier tubes, detect sharp
changes in the corresponding PA grid currents. If a
sharprise in grid current occurs (as a result of
arcing), the associated crowbar drawer shorts the
output of the corresponding high-voltage rectifier in
power supply A or B, causing HIGH VOLTAGE A cir-
cuit breaker or HIGH VOLTAGE B circuit breaker,
respectively, to trip. This action removes the power
input to the high-voltage power supplies.

Bias voltages for the two power amplifier tubes in
the 200-kw power amplifier are supplied by two +450
volt, regulated Bias Supplies (A and B). Each bias
supply is turned on by a circuit breaker in the PSA
frame control panel or PSB frame control panel.

The SWR and retune circuits, located on a chassis
which is part of the Antenna Switching Unit, contains
the power supply and d-c amplifiers associated with
the protective circuits. A portion of the self-contain-
ed power supply provides negative d-c voltage to the
OUTPUT INCR control. The dc amplifiers are used
to provide retune and SWR voltages to Relay and
Indicator Panel A when insufficient r-f plate voltage
or excessive transmission line SWR is detected.

Protective relay circuits are used to remove high
voltage from the 200-kw power amplifier when a mal-
function occurs in the circuit. The protective cir-
cuits, contained in Relay and Indicator Panels (A and
B) sample the bias, SWR and retune signals, filament
voltage for the crowbar and power amplifier tubes,
and plate and grid currents of each power amplifier
tube. If one of these currents is excessive or if a
voltage is deficient, the associatec relay operates and
removes power from the corresponding 100-kw high-
voltage rectifier.

Switching of the unbalanced transmitter output to
100-kw load is provided by circuits in Antenna
Switching Unit and coaxial switches S1 and S2. (The
switches are optional equipment specifically designed
for the transmitter.)

The transmitter also contains interlock circuits
which are provided for .personnel and equipment
safety. Whenever one of these interlocks opens,
high voltage is removed from the transmitter.
Interlock circuits are provided for drawers in which
voltages greater than 500 volts are present. Im-
portant cooling air ducts are also interlocked for
equipment safety.
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SECTION 2

OPERATING CONTROLS

Tables 2-1 through 2-7 present the component designations and functions of the front-panel controls and indi-
cators for the major equipment frames that make up the GPT-200K transmitter. For simplification, controls
and indicators are numbered in series:

FRAME
Auxiliary
Main
PA and PS
Buffer
200K PA

PSA and PSB

NUMERICAL INDEX

0-100
100-200
201-300
300
301-372

373-413

TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS

ITEM NO.
(FIGURE 2-1)

PANEL DESIGNATION

FUNCTION

1

2

10

11
12
13

14

PA SCREEN meter
PA BIAS meter
PA PLATE meter
LSB meter

USB meter

LSB selector switch

LSB GAIN control
CARRIER LEVEL control
USB GAIN control

USB selector switch

POWER lamp
ON-OFF switch

OVEN lamp

POWER switch

Indicates amplitude of 10-kw PA screen grid voltage.
Indicates amplitude of 10-kw PA bias voltage.
Indicates amplitude of 10-kw PA plate (dc) voltage.
Indicates peak amplitude of lower sideband signal.
Indicates peak amplitude of upper sideband signal.

Selects audio channel to be applied to lower side-
band.

Sets level of lower sideband audio signal.
Sets degree of carrier insertion.
Sets level of upper sideband audio signal.

Selects audio channel to be applied to upper side-
band.

When lit, indicates that ac power is applied to CBE.
In ON position, applies ac power to CBE.

When lit, indicates that power is applied to oven of
CHG. After warm-up period, it cycles on and off.

In STANDBY position, applies power to oven circuit.
In ON position, applies full ac and dc power to CHG
through B+ switch.

2-0
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TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-1)

PANEL DESIGNATION

FUNCTION

15

16

17
18

19

20

21

22
23
24
25

26

27

28

29

30

31

32a

32b

33

34

35

36

STANDBY lamp

B+ switch

SYNC lamp
MCS tuning dial

MF TUNING meter

OUTPUT meter

MCS band switch dial

BAND switch

OUTPUT TUNING control
MF TUNING control
OUTPUT control

SYNC IND lamp

OVEN lamp

CAL BEAT lamp

OPERATE-CAL switch

TUNE FOR MAX meter

ADJ FOR ZERO meter

LOCK knob

Calibrate control

TUNING KCS control

MASTER OSCILLATOR
FREQUENCY counter dials

MASTER OSCILLATOR
FREQUENCY control

OUTPUT control

When lit, indicates that CHG is in standby.

In ON position, applies B+ to r-f amplifier portion
of CHG.

When lit, indicates high frequency lock-on in CHG.
Indicates rf output frequency of CHG.

Indicates relative amplitude of mid-frequency signal
tuned by MF TUNING control.

Indicates amplitude of rf output of CHG. At full
deflection, indicates output of 1 watt PEDP.

Indicates frequency range, dial designation, and
dial numeric of selected rf band.

Selects r-f operating band of CHG.

Tunes output stages of CHG.

Tunes mid-frequency circuits of CHG.
Controls amplitude of CHG r-f output signal.

When lit, indicates that master oscillator is phase-
locked to CLL output signal.

When lit, indicates that power is applied to oven of
CMO. After warm-up period, it cycles on and off.

Used to indicate zero beat during calibration of
master oscillator.

In OPERATE position, closes synthesizer loop of
master oscillator and disables crystal oscillator
used for calibration. In CAL position, applies
power to crystal oscillator for calibration purposes,
and disables master oscillator synthesizer loop.
Indicates relative amplitude of CMO output.
Indicates relative amplitude and direction of cor-
rection voltage generated during low frequency
lock-on operation.

In clockwise position, locks red calibrate control.

Varies frequency of master oscillator in small
increments.

Tunes output amplifiers of CMO.

Indicates frequency of master oscillator.
Varies frequency of master oscillator.

Controls amplitude of CMO output.
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TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-1) PANEL DESIGNATION FUNCTION

37 LOCK knob Locks MASTER OSCILLATOR FREQUENCY control
when turned clockwise.

38 KILOCYCLES switch Sets kilocycles (third) digit of output frequency
generated by CLL.

39 SYNC oscilloscope In positions L-1, L-2, and L-3, presents visual
display (stationary rectangle) to indicate operational
status of three synthesizer loops.

40 SYNC switch Selects synthesizer loop for visual display on SYNC
oscilloscope.

41 HUNDREDS OF CYCLES Selects hundreds of cycles (fourth) digit of output

switch frequency generated by CLL.

42 POWER lamp When lit, indicates that ac and dc power are applied
to CSS.

43 PHASE COMPARATOR meter When external 1-mc signal is applied to PRI STD IN
jack, indicates frequency difference between ex-
ternal signal and 1-mc standard. Frequency of
meter pointer movement represents difference in
frequency.

44 SENSITIVITY control Controls amplitude of swing on PHASE COMPAR-
ATOR meter when frequency comparison is being
made.

45 ON-STANDBY switch In ON position, applies all ac and dc voltages to
CSS. In STANDBY position, applies power only to
oven circuits.

46 1 MC MONITOR connector Provides sample of 1-mc primary standard signal.

47 STANDBY lamp When lit, indicates that CSS is in standby condition.

48 PRI STD IN connector Provides means for applying external 1-mc signal
for frequency comparison.

49 OVEN lamp When lit, indicates that power is applied to oven of
TIS. After warm-up period, it cycles on and off.

50 SHIFT CPS control Sets the total amount of frequency shift when TIS is
set up for FSK operation.

51 LEVEL ADJ control Controls amplitude of audio output signal of TIS.

52 OUTPUT LEVEL meter Indicates amplitude of audio output signal of TIS.

53 FUNCTION switch Sets up TIS for FSK, FAX, or CW operation.

54 CENTER FREQ CPS switch Determines center frequency when operating FSK
or FAX.

55 TEST switch Simulates mark or space condition in MARK or
SPACE position, respectively. Bypassed in LINE
position.

56 KEY MODE switch Matches keying input impedance for voltage or

current keying.

2-2
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TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-1)

PANEL DESIGNATION

FUNCTION

57

58

59

60

61

62

63

64

65

66

67

68

69

70

1
72
73

74

EXCITER CH 1 switch

EXCITER CH 2 switch
B+ lamp

B+ switch

STANDBY lamp
POWER lamp

POWER-STANDBY switch

MONITOR switch

MONITOR OUTPUT connector

CHANNEL 1 AUDIO INPUT
jack

AUX POWER circuit breaker

ON AIR lamp

READY lamp

FAILURE lamp

POWER lamp
POWER switch
KEYING CONTROL switch

TEST KEY

In LINE position, connects audio line 1 input to

TIS to channel 1 audio output of TIS. In FSK-
FAX-CW position, connects FSK, FAX, or CW out-
put of TIS (as selected by FUNCTION switch) to
channel 1 audio output of TIS.

Same as EXCITER CH 1 switch, but applies to
channel 2 audio output of TIS.

When lit, indicates that B+ is applied to TIS.

In B+ position, applies all a-c and d-c voltage to
TIS; in STANDBY position, applies power to oven
only.

When lit, indicates that CPP-2 is in standby; i. e.,
it is applying oven power to CMO and CLL.

When lit, indicates that CPP-2 is applying ac and
dc power to CHL, CLL, and CMO.

In POWER position, applies all ac and dc voltages
to CHL, CLL, and CMO. In STANDBY position,
applies oven power to CMO and CLL.

In EXCITER position, connects rf output sample
from CHG to MONITOR OUTPUT connector. In
IPA position, connects rf output sample from
40-kw PA to MONITOR OUTPUT connector. In
PA position, connects rf output sample from 200-
kw PA to MONITOR OUTPUT connector.

Provides sample of r-f output from CHG (exciter),
40-kw PA, or 200-kw PA, as determined by
setting of MONITOR switch.

Receives external audio input. Audio applied to
this jack is connected by auxiliary frame wiring
to line 1 input of TIS.

Applies power to utility receptacles of Auxiliary
Power Panel.

Lights when keying or modulating signals are applied
to transmitter, and transmitter is radiating.

Lights when plate voltage is applied to transmitter,
but transmitter is not radiating.

Lights when keying or modulating signals are
applied, but transmitter does not radiate; flashes
on and off when transmitter is radiating, but no
keying or modulating signals are applied.

Lights when power is applied to KMCU.
When set at ON, applies power to KMCU.

When set at REMOTE, permits remote keying of
transmitter; when set at LOCAL, permits trans-
mitter keying with TEST KEY (74).

Permits local keying of transmitter when KEYING
CONTROL switch (73) is set at LOCAL.
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TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS

ITEM NO.
(FIGURE 2-2) PANEL DESIGNATION FUNCTION

101 FILAMENT PRIMARY meter Indicates voltage at 230 v tap of filament trans-
former of 10-kw PA.

102 PA SCREEN CURRENT meter Indicates screen current of 10-kw power amplifier
tube.

103 PA PLATE CURRENT meter Indicates plate current of 10-kw power amplifier
tube.

104 PA PLATE RF meter Indicates rf voltage at plate of 10~-kw power ampli-
fier tube.

105 PA OUTPUT meter Indicates output power of 10-kw PA or VSWR
at output of 10-kw PA as determined by setting
of SWR switch (138).

106 AC POWER lamp When lit, indicates that power is applied to main
power supply.

107 TUNE lamp When lit, indicates that TUNE-OPERATE switch
(139) on main power panel is in TUNE position.

108 OPERATE lamp When lit, indicates that TUNE-OPERATE switch
(139) on main power panel is in OPERATE position.

109 PLATE ON lamp When lit, indicates that ac voltage is applied to
10-kw High Voltage Rectifier.

110 PA TUNE dial Indicates setting of PA TUNE control (115).

111 PA LOAD dial Indicates setting of PA LOAD control (116).

112 BAND SW dial Indicates setting of BAND SW switch (117).

113 OUTPUT BAL dial Indicates setting of OUTPUT BAL control (118).

114 OUTPUT LOADING dial Indicates setting of OUTPUT LOADING control
(119).

115 PA TUNE control Tunes output of 10-kw PA to desired frequency.

116 PA LOAD control Matches output impedance of 10-kw PA to load,
antenna, or 40-kw PA input.

117 BAND SW switch Sets operating frequency range of 10-kw PA.

118 OUTPUT BAL control Operates in conjunction with OUTPUT LOADING
control (119) to match impedance of 10-kw PA to
input of 40-kw PA.

119 OUTPUT LOADING Switch Switch Position Function

TUNE Connects 10-kw PA output

to dummy load.

OPER Connects 10-kw PA output
to input of 40-kw PA.

EMER Connects 10-kw PA output
to antenna circuits.

2-4
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-TABLE 2-2, MAIN FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-2)

PANEL DESIGNATION

FUNCTION

120

121

122

123

124

125

126

127

128
129

130

131

132

133

134

MULTIMETER

IPA PLATE CURRENT meter

MULTIMETER switch

IPA GRID TUNING control

1ST AMPL TUNING control

DRIVER BAND switch

IPA BAND switch

IPA LOADING switch

IPA TUNING control
IPA TUNING dial

IPA LOADING control

IPA LOADING dial

MAIN POWER circuit breaker
OVERLOAD RESET push-
button

INTERLOCK INDICATOR

Indicates rf voltage, dc voltage, or dc current as
selected by MULTIMETER switch (122).

Indicates plate current of 1-kw IPA.

8-position rotary switch:

Position Measures

DC IPA BIAS Bias on 1-kw IPA.

DC IPA ESG Screen voltage of 1-kw
IPA.

DC IPA EP Plate voltage of 1-kw
IPA.

DC IPA ISG Screen current of
1-kw IPA.

RF 1ST AMPL EP Rf voltage at plate of
first rf amplifier in

1-kw IPA.

Rf voltage at grid of
1-kw IPA.

Rf voltage at plate of
1-kw IPA.

Rf voltage at input to
10-kw PA.

RF IPA EG
RF IPA EP

RF PA EG

Tunes rf input circuit of 1-kw IPA.

Tunes rf output circuit of first rf amplifier in 1-kw
IPA.

Sets operating frequency range of first two rf am-
plifiers in 1-kw IPA.

Sets operating frequency range of 1-kw IPA.

Operates in conjunction with IPA LCADING control
(130) to vary impedance at output of 1-kw IPA.

Tunes output circuit of 1-kw IPA.
Indicates setting of IPA TUNING control (128).

Operates in conjunction with IPA LOADING switch
(127) to vary impedance at output of 1-kw IPA.

Indicates setting of IPA LOADING control (130).

In ON position, applies primary power to main
frame circuits.

When depressed after an overload occurs, resets
relays in relay panel.

When lit, indicates interlock circuit selected by
INTERLOCK switch (135) is closed.
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TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-2)

PANEL DESIGNATION

FUNCTION

135

136

137

138

139

140

141

142

INTERLOCK switch

FIL ADJ switch

ALDC switch and control

SWR switch

TUNE/OPERATE switch

PA SCREEN switch

HIGH VOLTAGE circuit
breaker

FILAMENT TIME meter

Selects interlock switch circuit to be checked by
INTERLOCK INDICATOR lamp (134) as follows:

Position Circuit or Condition Checked

NORMAL Closure of all main frame inter-
locks.

BAND SW In-detent status of IPA BAND
switch (126).

IPA AIR SW Normal operation of blower in
1-kw IPA.

EXTERNAL Continuity of external interlock

(terminals 8 and 10 of E3000 in
auxiliary frame).

REAR DOOR Closure of rear door.

PA AIR SW Normal operation of blower in
10-kw PA.

PA DECK Closure of panel onpower ampli-
fier section.

PA BAND SW In-detent status of BAND SW
switch (117)

RIGHT SIDE Closure of right side panel.

HV DECK Closure of high voltage rectifier

in main frame.

RELAY DECK Closure of relay panel in main
frame.

TIMER Activation of timer after time
interval elapses.

Selects primary tap of 10-kw filament transformer
to correspond with primary input voltage.

Switch connects ALDC circuit in system. Control
sets ALDC attack level.

In SWR position, permits direct reading of VSWR
at output of 10-kw PA.

In TUNE position, causes reduced dc voltage to be
applied to screen grids of 1-kw and 10-kw power
amplifier tubes. In OPERATE position, it causes
full screen voltage to be applied to tubes.

In ON position, applies screen voltage to 10-kw PA.
In ON position, turns on 10-kw high voltage recti-
fier, applying high voltage dc to 10-kw power

amplifier plate circuit.

Indicates total operating time of filament circuit
of 10-kw PA.

2-6
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TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-2)

PANEL DESIGNATION

FUNCTION

143 TIME DELAY timer Delays application of high ac voltage to high voltage
rectifier so filaments may heat.
144 PLATE TIME meter Indicates total operating time of high voltage
rectifier.
145 PA BIAS lamp When lit, indicates that no bias voltage is applied
to 10-kw PA.
146 PA PLATE OVLD lamp When lit, indicates that overload has occurred in
plate circuit of 10-kw PA.
147 PA SCREEN OVLD lamp When lit, indicates that overload has occurred in
screen circuit of 10-kw PA.
148 IPA SCREEN OVLD lamp When lit, indicates that overload has occurred in
screen circuit of 1-kw IPA.
149 IPA PLATE OVLD lamp When lit, indicates that overload has occurred in
plate circuit of 1-kw IPA.
150 SWR OVLD lamp When lit, indicates that overload has occurred as
a result of excessive VSWR.
151 PA BIAS ADJ control Sets amplitude of bias voltage applied to 10-kw
power amplifier tube.
152 PA PLATE OVLD ADJ Controls dc level at which 10-kw PA plate overload
control relay is energized.
153 PA SCREEN OVLD ADJ Controls dc level at which 10-kw PA screen over-
control load relay is energized.
154 IPA SCREEN OVLD ADJ Controls dc level at which 1-kw IPA screen over-
control load relay is energized.
155 IPA PLATE OVLD ADJ Controls dc level at which 1-kw IPA plate overload
control relay is energized.
156 ALARM switch When set at ON, energizes an audible alarm when
high voltage is not applied to the 10-kw PA.
157 DRAWER INTERLOCK lamp When lit, indicates that r-f amplifier drawer inter-
lock is open.
158 IPA BIAS ADJ control Adjusts amplitude of bias voltage applied 1-kw IPA.
TABLE 2-3. PA FRAME CONTROLS AND INDICATORS
ITEM NO.
(FIGURE 2-3) PANEL DESIGNATION FUNCTION
201 FILAMENT PRIMARY meter Indicates ac voltage applied to filament transformer.
202 DRIVE meter Indicates rf input applied to 40-kw PA.
203 PLATE CURRENT meter Indicates dc plate current of 40-kw power amplifier

tube.
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TABLE 2-3. PA FRAME CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-3)

PANEL DESIGNATION

FUNCTION

204

205

206

207

208

209

210

211

212

213

214

215

216

217

218
219
220

221

PLATE RF meter

OUTPUT meter

AC POWER lamp

TUNE lamp

OPERATE lamp

PLATE ON lamp

TUNE control

BAND SW switch

LOAD control
BANDSWITCH RELEASE
switch

OVERLOAD RESET switch
pushbutton

INTERLOCK INDICATOR
lamp

HV BREAKER INDICATOR
lamp

HV BREAKER RESET switch

PA LIGHT switch

MAIN POWER circuit breaker

HIGH VOLTAGE circuit

INTERLOCK switch

Indicates rf voltage at plate of 40-kw power am-
plifier tube.

Indicates output power of 40-kw PA.

When lit, indicates that MAIN POWER circuit
breaker (219) is on.

When lit, indicates that OUTPUT LOADING switch
(119) on 10-kw PA is set at TUNE.

When lit, indicates that OUTPUT LOADING switch
(119) is set at OPERATE.

When lit, indicates that full ac voltage is applied to
40-kw high voltage rectifier.

Tunes output of 40-kw PA to desired frequency.
Sets operating frequency range of 40-kw PA.
Varies output impedance of 40-kw PA.

When depressed, permits BAND SW switch (211) to
be turned. When released, BAND SW is locked in

position.

When depressed after an overload occurs, resets
relays in PA frame relay panel.

When lit, indicates that interlock circuit selected
by INTERLOCK switch (221) is closed.

When lit, indicates that main breaker CB8101 is
closed.

When depressed, actuates breaker motor B8101,
closing main breaker CB8101.

When set at ON, turns on light in 40-kw PA.
Applies ac power to PA frame and PS frame.

Causes ac voltage to be applied to 40-kw high
voltage relay.

Selects interlock switch circuit to be checked by
INTERLOCK INDICATOR lamp (215) as follows:

Position Circuit or Condition Checked
EXTERNAL OUTPUT LOADING switch (119)
is set at OPERATE. HV DECK
door and REAR DOOR in position
on 10K main frame.
PA DECK Shield on 40-kw PA is in position.

BIAS DRAWER

REAR DOOR
(PA FRAME)

Bias supply drawer secured.

Rear door on PA frame secured.

2-8
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TABLE 2-3. PA FRAME CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-3)

PANEL DESIGNATION

221
(cont)

222

223

224

225

226

2217

228

229

230

231

232

233

234

BIAS ADJ control

SWR OVLD ADJ control

RETUNE OVLD ADJ control

AC POWER lamp

BIAS lamp

LV lamp

BIAS lamp

PLATE OVLD lamp

GRID OVLD lamp

FILAMENT TIME meter

TIME DELAY meter

BLOWER DELAY timer

PLATE TIME meter

FUNCTION
Position Circuit or Condition Checked
AIR SW 40K PA blower operating.
BAND SW BAND SW (211) properly set in
detent.
HV RECT 40-kw high voltage rectifier
secured.
CROWBAR Crowbar drawer secured.

ANT. TUNING BAND MCS switch (249) properly

set in detent.

REAR DOOR Rear Door on PS frame secured.
(PS FRAME)
TIMER Contacts on TIME DELAY timer

(232) closed. Front bottom
shield on PS frame in position.

Adjusts output of 600-volt regulated power supply
in bias supply.

Sets operating point of SWR OVLD relay on PA
frame relay panel.

Sets operating point of RETUNE OVLD relay on PA
frame relay panel.

When lit, indicates that ac power applied to bias
supply drawer.

When lit, indicates +600 volts dc present in bias
supply drawer.

When lit, indicates that 350 volts dc is present in
bias supply drawer.

When lit, indicates that bias voltage is not applied
to 40-kw PA.

When lit, indicates that overload has occurred in
plate circuit of 40-kw PA.

When lit, indicates that overload has occurred in
grid circuit of 40-kw PA.

Indicates operating time of 40-kw PA filament
circuit.

Prevents application of high voltage to 40-kw PA
before preset time interval has expired.

Allows blower to operate for 5 minutes after the
40-kw PA MAIN POWER breaker is set at OFF.

Indicates operating time of 40-kw PA plate circuit.
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TABLE 2-3. PA FRAME CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-3) PANEL DESIGNATION FUNCTION
235 RETUNE lamp When lit, indicates that level of PA rf plate voltage
is too low with respect to level of dc plate current
in 40-kw PA.
236 SWR lamp When lit, indicates that overload has occurred due
to excessive VSWR at output of 40-kw PA.
237 FINAL FILAMENT lamp When lit, indicates defect in 40-kw PA filament
circuit.
238 BIAS RELAY ADJ control Sets operating point of BIAS relay in PA frame
relay panel.
239 PLATE OVLD ADJ control Sets operating point of PLATE OVLD relay in PA
frame relay panel.
240 GRID OVLD ADJ control Sets operating point of GRID OVLD relay in PA
frame relay panel.
241 TUBE PROTECT ADJ control Sets operating point of TUBE PROTECT relay in
PA frame relay panel.
242 DRIVER INTERLOCKS IND When lit, indicates high voltage is not applied to
lamp 10-kw PA.
243 DRIVER INTERLOCKS switch In ON position, permits high voltage to be applied
to 40-kw PA.
NOTE
After the main frame is powered and high voltage is applied to 10-kw
PA, DRIVER INTERLOCKS switch should be set at OFF position to
insure full interlock protection.
TABLE 2-4. PS FRAME CONTROLS AND INDICATORS
ITEM NO.
(FIGURE 2-4) PANEL DESIGNATION FUNCTION
244 GRID CURRENT meter Indicates grid current of 40-kw PA tube.
245 GRID VOLTS meter Indicates bias voltage applied to 40-kw PA.
246 PLATE VOLTS meter Indicates dc plate voltage of 40-kw PA.
247 CROWBAR FILAMENT meter Indicates ac voltage applied to filament or reservoir
of thyratron in crowbar drawer. (Refer to control
252.)
248 SWR meter Indicates VSWR at output of 40-kw PA.
249 BAND MCS switch Not used.
250 BALANCE control Not used.
251 RESERVOIR ADJ control Adjusts ac voltage applied to reservoir filament of
thyratron in crowbar drawer.
2-10
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TABLE 2-4. PS FRAME CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-4)

PANEL DESIGNATION

FUNCTION

252

253

254

255

256

257

RESERVOIR-FILAMENT
switch

BLOWER circuit breaker

FIL ADJ selector switch

CAL-SWR switch

CAL control

FINAL FIL circuit breaker

In RESERVOIR position, applies reservoir voltage
of thyratron to CROWBAR FILAMENT meter (247).
In FILAMENT position, applies filament voltage of
thyratron to CROWBAR FILAMENT meter (247).

Applies power to main blower in 40-kw PA.

Selects proper primary voltage for application to
40-kw PA filament transformer, 40-kw high voltage
rectifier, crowbar drawer, and bias supply.

In CAL position, permits calibration of SWR meter
circuit. In SWR position, permits SWR meter

(248) to measure VSWR.

Calibrates SWR meter (248).

Applies ac power to filament circuit of 40-kw PA.

TABLE 2-5. BUFFER AND 200K PA FRAME OPERATING CONTROLS AND INDICATORS

Buffer Frame

ITEM NO. PANEL DESIGNATION FUNCTION
300 INPUT SWR control Tunes input circuit of 200-kw power amplifier.
200K PA Frame
ITEM NO.
(FIGURE 2-5) PANEL DESIGNATION FUNCTION

301 DRIVE meter Indicates level of r-f input voltage to 200-kw power
amplifier.

302 PLATE CURRENT A meter Indicates amplitude of power amplifier tube A plate
current.

303 PLATE CURRENT B meter Indicates plate current of power amplifier tube B.

304 PLATE RF meter Indicates amplitude of 200-kw PA rf plate voltage.

305 LOAD RF meter Indicates amplitude of 200-kw PA rf load voltage.

306 KW OUTPUT meter Indicates power output of transmitter.

307 AC ON lamp When lit, indicates that MAIN BLOWER circuit
breaker (323) is set at ON.

308 TUNE dial Indicates setting of TUNE control.

309 TUNE control Tunes plate circuit of 200-kw power amplifier.

310 EMERGENCY lamp When lit, indicates that EMERGENCY/TUNE/
OPERATE switch (326) is set at EMERGENCY and
that output of 40-kw PA is connected to antenna.

311 LOAD dial Indicates setting of LOAD control.
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TABLE 2-5. BUFFER AND 200K PA FRAME OPERATING CONTROLS AND INDICATORS (CONT)

200K PA Frame

ITEM NO.
(FIGURE 2-5) PANEL DESIGNATION FUNCTION

312 LOAD control Tunes load circuit of 200-kw power amplifier.

313 TUNE lamp When lit, indicates that EMERGENCY/TUNE/
OPERATE switch (326) is set at TUNE and output
of 40-kw PA is connected to dummy load.

314 BAND SW dial Indicates setting of BAND SW control.

315 BAND SW control Sets operating frequency range of 200-kw power
amplifier plate circuit.

316 OPERATE lamp When lit, indicates that EMERGENCY/TUNE/
OPERATE switch (326) is set at OPERATE and
that output of 40-kw PA is connected to 200-kw
power amplifier.

317 OUTPUT BAND SW dial Indicates the setting of QOUTPUT BAND SW control
(318).

318 OUTPUT BAND SW control Sets operating frequency range of 200-kw power
amplifier load circuit.

319 PLATE A ON lamp When lit, indicates that high voltage is applied to
power amplifier tube A plate circuit.

320 OUTPUT LOAD dial Indicates setting of OUTPUT LOAD control (321).

321 OUTPUT LOAD control Tunes output load circuit of 200-kw power amplifier.

322 PLATE B ON lamp When lit, indicates that high voltage is applied to
power amplifier tube B plate circuit.

323 MAIN BLOWER circuit When set at ON, applies primary power to main

breaker blower of 200-kw power amplifier and to the SWR
and RETUNE circuits.

324 INTERLOCK switch Selects interlock switch circuit to be checked by

INTERLOCK INDICATOR lamp (325) as follows:

Position Circuit or Condition Checked
DOORS (PS Closure of rear doors in PSA
FRAME) and PSB frames.

HVR DRAWER 100-kw High-voltage rectifier
drawers secured and panels

attached.
CROWBAR Crowbar drawers secured.
DRAWERS
ANTENNA Panels of antenna switching
DRAWERS unit and antenna tuner deck are
secured.
RELAY Closure of relay panels in 200K
PANELS PA frame.

2-12
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TABLE 2-5. BUFFER AND 200K PA FRAME OPERATING CONTROLS AND INDICATORS (CONT)

200K PA Frame

ITEM NO.
(FIGURE 2-5) PANEL DESIGNATION FUNCTION

324 Position Circuit or Condition Checked
(cont)

BIAS Bias supply drawers secured
DRAWERS in 200K PA frame.

PA COM- Closure of front doors of 200-kw
PARTMENT PA.

REAR DOORS Closure of rear doors in 200K
(PA) FRAME PA frame.

BANDSWITCH BAND SW (314) properly set in
detent.

OuUTPUT In-detent status of OUTPUT
BANDSWITCH BAND SW switch (317)

FRONT DOOR Closure of front door in tube
(FINAL TUBE) frame.

REAR DOOR Closure of rear door in tube
(FINAL TUBE) frame.

325 INTERLOCK INDICATOR When lit, indicates that interlock circuit selected
lamp by INTERLOCK switch (324) is closed.

326 EMERGENCY/TUNE/ In EMERGENCY position, routes output of 40-kw
OPERATE switch PA to antenna. In TUNE position applies output
of 40-kw PA to dummy load. In OPERATE posi-
tion, connects output of 40-kw PA to input of
200-kw PA.

327 OUTPUT INCR control Adjusts exciter output in conjunction with OUTPUT
control (25).

328 PRIMARY ADJUST A switch Adjusts filament voltage of power amplifier tube A.
329 PRIMARY ADJUST B switch Adjusts filament voltage of power amplifier tube B.

330 RELEASE BANDSWITCH When depressed, permits BAND SW switch (314)
pushbutton to be operated.

331 RELEASE OUTPUT BAND- When depressed, permits OUTPUT BAND SW
SWITCH pushbutton switch (318) to be operated.

332 RESET A switch When depressed, resets relays in relay and indi-
cator panel A and simultaneously resets HV MAIN
POWER BREAKER in PSA frame.

333 RESET B switch When depressed, resets relays in relay and indi-
cator panel B and simultaneously resets HV MAIN
POWER BREAKER in PSB frame.

334 PA FANS INDICATOR lamp When lit, indicates that one or more fans in 200-kw
PA are not operating.

335 HIGH VOLTAGE A circuit In ON position, applies power to 100-kw high volt-
breaker age rectifier A which applies high voltage to power-
amplifier tube A.

2-13
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TABLE 2-5. BUFFER AND 200K PA FRAME OPERATING CONTROLS AND INDICATORS (CONT)

200K PA Frame
ITEM NO.
(FIGURE 2-5) PANEL DESIGNATION FUNCTION

336 HIGH VOLTAGE B circuit When set at ON, applies power to 100-kw high volt-

breaker age rectifier B which applies high voltage to power-
amplifier tube B.

331 AC ON lamp When lit, indicates that primary power is supplied
to filament transformer of bias supply A.

338 AC switch When set at ON, applies primary power to filament
transformer of bias supply A.

339 BIAS ON lamp When lit, indicates that bias voltage is applied to
power-amplifier tube A.

340 BIAS ADJUST control Sets level of bias applied to power-amplifier
tube A.

341 AC ON lamp When lit, indicates that primary power is supplied
to filament transformer of bias supply B.

342 AC switch When set at ON, applies primary power to filament
transformer of bias supply B.

343 BIAS ON lamp When lit, indicates that bias voltage is applied to
power-amplifier tube B.

344 BIAS ADJUST control Sets level of bias applied to power-amplifier
tube B.

345 PLATE OVLD lamp When lit, indicates that overload has occurred in
plate circuit of power amplifier tube A.

346 GRID OVLD lamp When lit, indicates that overload has occurred in
grid circuit of power-amplifier tube A.

347 RETUNE lamp When lit, indicates that overload has occurred due
to insufficient r-f plate voltage with respect to
power-amplifier tube (A or B) plate current.

348 FILAMENT TIME meter Indicates total operating time of filament circuit
of power amplifier tube A.

349 TIME DELAY meter Delays application of power to 100-kw high voltage
rectifier A so that filaments may heat up.

350 PLATE TIME meter Indicates total operating time of 100-kw high volt-
age rectifier A.

351 SWR lamp When lit, indicates that overload has occurred due
to excessive SWR on transmission line.

352 BIAS lamp When lit, indicates that no bias voltage is applied to
power-amplifier tube A.

353 FINAL FILAMENT lamp When lit, indicates absence of primary power at
filament transformer of power-amplifier tube A.

354 PLATE OVLD ADJ. control Controls d-c level at which power-amplifier tube
A plate overload relay is energized.

2-14
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TABLE 2-5. BUFFER AND 200K PA FRAME OPERATING CONTROLS AND INDICATORS (CONT)

200K PA Frame

trol

ITEM NO.
(FIGURE 2-5) PANEL DESIGNATION FUNCTION

355 GRID OVLD ADJ. control Controls d-c level at which power-amplifier tube
A grid overload relay is energized.

356 BIAS RELAY ADJ. control Controls d-c level at which bias relay A is ener-
gized.

357 ALARM switch When set at ON, energizes a buzzer if primary
power to 100-kw high voltage rectifier A or B
is interrupted.

358 TUBE PROTECT ADJ. Controls d-c level at which tube-protect relay A

control becomes energized.

359 PLATE OVLD lamp When lit, indicates that overload has occurred in
plate circuit of power-amplifier tube B.

360 GRID OVLD lamp When lit, indicates that overload has occurred in
grid circuit of power-amplifier tube B.

361 HEAT OVLD lamp When lit, indicates that excessive temperature has
developed in the tube frame.

362 FILAMENT TUBE meter Indicates total operating time of filament circuit
of power-amplifier tube B.

363 TIME DELAY meter Delays application of power to 100-kw high volt-
age rectifier B so that filaments may heat up.

364 PLATE TIME meter Indicates total operating time of 100-kw high
voltage rectifier B.

365 40K INTERLOCK lamp When lit, indicates that interlock circuit in
frames 2 through 4 is closed.

366 BIAS lamp When lit, indicates that no bias voltage is applied
to power-amplifier tube B.

367 FINAL FILAMENT lamp When lit, indicates absence of primary power at
filament of power amplifier tube B.

368 PLATE OVLD ADJ. control Controls level at which power-amplifier tube B
plate overload relay is energized.

369 GRID OVLD ADJ. control Controls d-c level at which power-amplifier tube
B grid overload relay is energized.

370 BIAS RELAY ADJ. control Controls d-c level at which bias relay B is ener-
gized.

371 40K INTERLOCK switch When set at ON, bypasses 40K interlock relay
circuit.

372 TUBE PROTECT ADJ. con- Controls d-c level at which tube-protect relay B

is energized.

006650322
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TABLE 2-6. PSA FRAME OPERATING CONTROLS AND INDICATORS

FUNCTION

ITEM NO.

(FIGURE 2-6) PANEL DESIGNATION
373 GRID CURRENT meter
374 BIAS VOLTS meter
375 PLATE VOLTS meter
3176 FILAMENT PRIMARY meter
377 SWR meter relay
378 POWER lamp
379 B+ lamp
380 SWR OVLD SET control
381 RETUNE OVLD SET control
382 ADJ control
383 SWR switch
384 SWR CAL control

*385 OUTPUT LOAD lamp
*386 OUTPUT ANTENNA lamp
*387 OUTPUT switch
388 FAN lamp
389 POWER lamp
390 RESERVOIR ADJ control
391 TRIGGER ADJ control
392 RESERVOIR meter

Indicates grid current of power-amplifier tube A.
Indicates bias voltage of power-amplifier tube A.
Indicates plate voltage of power-amplifier tube A.

Indicates primary filament voltage of power-ampli-
fier tube A.

Indicates VSWR on transmission line; sets VSWR
at which SWR overload relay is energized.

When lit, indicates primary power is applied to
power supply in SWR and retune circuits.

When lit, indicates B+ voltage is applied to d-c
amplifiers in SWR and retune circuits.

Sets operating point of SWR d-c amplifier.
Sets level at which RETUNE OVLD relay operates.

Sets level of rectified r-f plate voltage applied to
retune d-c amplifier.

In SWR position of switch, KW OUTPUT meter
(306) measures output power to antenna, and SWR
meter (377) indicates VSWR on transmission line.
CAL position of switch permits calibration of SWR
meter (377).

Calibrates SWR meter when SWR switch (383) is
held in CAL position.

When lit, indicates that the transmitter output is
routed to dummy load.

When lit, indicates that the transmitter output is
routed to unbalanced antenna.

When set at LOAD, output of transmitter is routed
to dummy load. When set at ANTENNA, output of
transmitter is routed to antenna.

When lit, indicates that fan in Antenna Switching
Unit is not operating.

When lit, indicates that primary power is applied
to filament transformer of PSA crowbar drawer.

Sets level of voltage applied to thyratron reservoir
filament in PSA crowbar drawer.

Sets level of voltage applied to grid of thyratron
in PSA crowbar drawer.

Indicates voltage applied to reservoir filament of
thyratron in PSA crowbar drawer.

*Associated coaxial switch is optional equipment.
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TABLE 2-6. PSA FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-6)

PANEL DESIGNATION

FUNCTION

393 PRIMARY POWER circuit When set at ON, applies primary power to circuits
breaker. associated with power-amplifier tube A.
394 HVR BLOWER INDICATOR When lit, indicates that blower for 100-kw high
lamp voltage rectifier A is not functioning.

395 TOP FAN INDICATOR lamp When lit, indicates top fan in PSA frame is not
functioning.

396 PA FIL circuit breaker When set at ON, applies primary power to circuits

‘ associated with filament of power-amplifier tube A.
TABLE 2-7. PSB FRAME OPERATING CONTROLS AND INDICATORS
ITEM NO.
(FIGURE 2-7) PANEL DESIGNATION FUNCTION

397 GRID CURRENT meter Indicates grid current of power-amplifier tube B.

398 BIAS VOLTS meter Indicates bias voltage of power-amplifier tube B.

399 PLATE VOLTS meter Indicates plate voltage of power-amplifier tube B.

400 FILAMENT PRIMARY meter Indicates primary filament voltage of power-
amplifier tube B.

401 BALANCE OUTPUT meter Indicates degree of balance in two legs of antenna.

402 ANTENNA MATCHING dial Indicates setting of ANTENNA MATCHING control
(403).

403 ANTENNA MATCHING control Matches transmitter output to antenna for operation
with balanced output.

404 BALANCE dial Indicates setting of BALANCE control (405).

405 BALANCE control Balanced impedances of two output legs during
balanced operation.

406 POWER lamp When lit, indicates primary power is applied to
filament transformer of PSB crowbar drawer.

407 RESERVOIR ADJ control Sets level of voltage applied to thyratron reservoir
filament in PSB crowbar drawer.

408 TRIGGER ADJ control Sets level of voltage to grid of thyratron in PSB
crowbar drawer.

409 RESERVOIR meter Indicates voltage applied to thyratron reservoir
filament in PSB crowbar.

410 PRIMARY POWER circuit When set at ON, applies primary power to

breaker

circuits associated with power-amplifier
tube B

006650322




TABLE 2-7. PSB FRAME OPERATING CONTROLS AND INDICATORS (CONT)

ITEM NO.
(FIGURE 2-7) PANEL DESIGNATION FUNCTION
411 HVR BLOWER INDICATOR When lit, indicates that blower for 100-kw high
lamp voltage rectifier B is not functioning.

412 TOP FAN INDICATOR lamp When lit, indicates top fan of PSB frame is not
functioning.

413 PA FIL circuit breaker When set at ON, applies primary power to circuits
associated with filament of power-amplifier
tube B,

2-18
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SECTION 3
OPERATING PROCEDURES

3-1. INTRODUCTION.

This section presents the starting procedures, tune-
up of exciter on carrier, tune-up of 1-kw IPA and 10-
kw PA on carrier, tune-up of 40-kw PA on carrier,
tune-up of 200-kw PA on carrier, exciter set-up for
different modes of operation, single-sideband opera-
tion, double-sideband operation, independent-side-
band operation, CW (telegraphy) operation, FSK
(frequency shift telegraphy), FAX (facsimile), and
emergency operating procedures and -techniques,
Supplementary operating information such as general
tuning techniques, distortion measurements, and
power output measurements for multi-tone modula-
tion are described in Section 4, All referenced con-
trols and indicators are shown in figures 2-1 through
2-7, and functionally described in tables 2-1 through
2-1,

3-2. PRELIMINARY PROCEDURE.
Before applying power to the transmitter, check

that the following inputs are connected (as required
for the modes of operation to be used):

INPUT CONNECTION
FAX E3000, terminals 3 (hot) and 4
(gnd)
FSK E3002, terminals 15(-) and 16(+)

E3002, terminals 20, 21 (gnd),
and 22

Audio line 1

Audio line 2 E3002, terminals 24, 25 (gnd),

and 26
CW keying E3002, terminals 15(-) and 16(+)
Also make sure that the antenna is properly connect-
ed, Link connections for balanced and unbalanced
operation are made in the PSA frame, Forunbalanced
output operation, the r-f output of the transmitter is
routed to the antenna through an L-shaped high-power
coaxial connector which is installed at the top of the
PSA frame, For balanced output operation, the r-f
output of the transmitter is coupled through a straight
coaxial section to the PSB frame, The antenna leads
are then connected to the bowl insulators on the roof
of the PSB frame,

3-3. STARTING PROCEDURE.
a, APPLYING STANDBY POWER TO EXCITER, -
The temperature-controlled oven circuits should be

energized for at least 24 hours before the exciter is
operated to assure optimum frequency stability, If
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the transmitter is to be operated on a fairly constant
basis, its exciter should be left in standby during
idle periods, Proceed as follows:

NOTE
Control and indicator reference numbers
(numbers enclosed in parenthesis) are callouts

located on figures 2-1 through 2-7,

(1) Set the switches listed below at the positions
indicated:

UNIT SWITCH POSITION

CBE ON/OFF (12) OFF

CHG POWER (14) STANDBY
B+ (16) OFF

CLL SYNC (40) OFF

CSss ON/STANDBY (45) STANDBY

TIS B+ (60) STANDBY

KMCU POWER (72) OFF

CPP-2 POWER/STANDBY (63)  STANDBY

(2) Set the AUXILIARY FRAME MAIN POWER
circuit breaker, on the inner rear partition of the
auxiliary frame at ON. Set SWCU front panel 2:1/3:1
switch at 3:1, The following actions should occur:

(a) Top front fan in auxiliar, frame rotates,
(b) STANDBY lamp (61) on CPP-2 lights,
(c) STANDBY lamp (47) on CSS lights,

(d) STANDBY lamp (15) on CHG lights,

{e) Power lamp on CPP-5 (rear of auxiliary
frame) lights,

(f) When OVEN lamps (13, 27, and 49) on
CHG, CMO and TIS start cycling on and off, these
oven circuits have attained proper temperature,
However, the CSS must be in standby for 24 hours
before operating the transmitter to insure that
frequency stability is maintained,

b, APPLYING OPERATING POWER TO EXCIT-
ER, - Apply plate power to exciter as shown in
table 3-1,
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TABLE 3-1. CONTROL POSITIONS FOR APPLYING OPERATING POWER TO EXCITER

UNIT CONTROL POSITION ACTION
CBE ON/OFF (12) ON POWER lamp (11) lights,
LSB (6) OFF
USB (10) OFF
LSB GAIN (7) Max cew
USB GAIN (9) Max ccw
CARRIER LEVEL (8) 0 DB (max cw)
CHG POWER (14) ON STANDBY lamp (15) goes off,
CSS ON/STANDBY (45) ON STANDBY lamp (47) goes off,
POWER lamp (42) lights,
TIS B+ (60) ON B+ lamp (59) lights,
KMCU POWER (72) ON POWER lamp (71) lights,
CPP-2 POWER/STANDBY (63) POWER STANDBY lamp (61) goes off,
POWER lamp (62) lights, After
60 seconds, dc power is applied
to CHL, CMO, and CLL,

3-4. CONSIDERATIONS IN TUNING TRANSMITTER.

a. GENERAL, - Before the transmitter is tuned
for any other mode of operation, it should be in-
itially tuned and loaded on carrier, This procedure
should be followed even if suppressed carrier op-
eration is desired, After the transmitter is tuned on
carrier, either or both sidebands are generated by
applying the proper modulating signals (FAX, FSK,
audio line, CW) required by the particular mode of
operation, The carrier level may then be re-inserted
or suppressed, as desired,

b. CARRIER FREQUENCY VS ASSIGNED FRE-
QUENCY. - A brief description of ""carrier' versus
""assigned' frequency is presented at this point since
these may be significantly different when operating
in certain modes and will affect the choice of fre-

quency to be synthesized in the exciter,

"Carrier" frequency is the frequency of the un-
modulated carrier wave (if sinusoidal), or the center
frequency of the unmodulated carrier when a re-
curring series of pulses are used, The "assigned"
frequency is a reference frequency to a given portion
of the r-f spectrum. Most government agencies
define the '"assigned" frequency as the "center of a
frequency band assigned to a station". The "assigned"
frequency and the "carrier" frequency may or may
not be the same, In practice, the assigned frequency
is frequently suffixed by the carrier frequency in
parenthesis for clarification,

EXAMPLE 1

For upper sideband transmission with carrier
completely suppressed and with total audio bandpass
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extending to 3000 cycles, the assigned frequency is
1500 cycles above the non-existent carrier frequency,

EXAMPLE 2

For independent sideband transmission with audio
intelligence covering 350 to 7500 cycles per side-
band, with or without carrier suppression, the as-
signed frequency and the carrier frequency are one
and the same, since both occupy the center of the
transmitted spectrum,

¢. DETERMINATION OF PROPER SYNTHESIZED
FREQUENCY.

(1) DRY CONTACT KEYING. - When dry contact
keying is used for nominal carrier on-off CW trans-
mission, carrier frequency and assigned frequency
are the same., Tune up on carrier as described in
paragraph 3-5,

(2) DOUBLE SIDEBAND OR AM OPERATION, - For
either DSB or AM, carrier and assigned frequency
are the same, regardless of the type of modulation,
Tune up on carrier as described in paragraph 3-5,

(3) INDEPENDENT SIDEBAND OPERATION, - For
ISB operation, carrier and assigned frequency may or
may not be the same, The carrier frequency will
always be centered between the two independent side-
bands, If either sideband is greater in bandwidth
than the other, the carrier frequency will be offset
from the center frequency accordingly, For example:

Assigned frequency = 15, 500 kc
USB bandwidth = 6 ke
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LSB bandwidth =3 ke
Carrier frequency = 15498,5 kc

(4) CW TONE KEYING. -When the transmitter is
keyed through Tone Intelligence Unit TIS, the TIS
delivers a keyed 1-kc tone to the selected input
channel of Sideband Exciter CBE, If the exciter is
initially tuned to the desired output frequency in nor-
mal fashion, injection of the keyed tone will cause
the output frequency to be in error by 1-kc; i, e,, the
assigned frequency and carrier frequency will be
1-kc apart, To compensate for this effect, the car-
rier frequency must be offset by 1-ke, This places
the final keyed r-f output signal on the desired fre-
quency.,

Modify the tune-up procedure in paragraph 3-5 as
follows:

After the dial numeric is subtracted from the
desired output frequency, reduce the resulting figure
by 1 ke; then follow the normal procedure outlined in
paragraph 3-5, Thus, if a keyed output frequency
of 15,5 mc is desired, set BAND switch (22) on
Frequency Amplifier CHG to 11,75 - 15.75. Note
that the dial numeric for that band is 12,

Output frequency = 15,5 mc

-Dial numeric = 12,0 mc
Difference = 3.5 mc

Now subtract 1 ke= __.001 mc
Result = 3,499 mc

If the mid-frequency circuits are now tuned to 3, 449
me, the keyed transmitter output will be 15.5 me.

(5) FAX OPERATION. - Whenthe transmitter isto
be used for FAX transmission, Tone Intelligence
Unit TIS will deliver a 2000-cycle center frequency
to the USB channel, The instantaneous output fre-
quency will shift about this point, so that the assign-
ed frequency and carrier frequency will be 2000
cycles apart, To compensate for this effect, the
carrier frequency must be offset by 2000 cycles,
Modify the normal carrier tune-up procedure describ-
ed in paragraph 3-5 by reducing the difference between
the output frequency and the dial numeric by an addi-
tional 2000 cycles, As an example, for nominal out-
put frequency of 15,5 mc, the mid-frequency be-
comes 3,498 mc,

(6) FSK OPERATION. - Whenthe transmitter isto
be used for FSK transmission, Tone Intelligence
Unit TIS provides a choice of a 2000~ or 2550-cycle
center frequency to the USB channel. Mark and space
frequencies will shift about the center frequency se-
lected, so that the assigned frequency and carrier
frequency will be separated by an amount equal to the
selected center frequency. The 2000-cycle center
frequency should be used with the synthesized exciter
since the system is not capable of precision frequency
control in less than 100-cycle increments, (The
2550-cycle center frequency may cause off-frequency
violation if the circuit is not cleared for SSB,) Modify

006650322

the normal carrier tune-up procedure described in
paragraph 3-5 by reducing the difference between the
output frequency and the dial numeric by an addi-
tional 2000 cycles, (For a nominal output frequency
of 15,5 mc, the mid-frequency becomes.3, 498 mec,

3-5. EXCITER TUNE-UP ON CARRIER.
NOTE

Control and indicator reference numbers
(numbers enclosed in parenthesis) are call-
outs located on figures 2-1 through 2-7,

a. Start the transmitter as outlined in paragraph

3-3.

b, If Keyer-Monitor Control Unit KMCU is used
in the transmitter, set KEYING CONTROL switch
(73) at LOCAL; set TEST KEY (74) at LOCK,

NOTE

For purposes of illustration, the following
tune-up is made at a carrier frequency of
11,0015 me,

c. At Frequency Amplifier CHG:

(1) Set BAND switch (22) to the band which
includes the desired frequency, The frequency range,
frequency band, and dial numeric will appear in
MCS window (21). The dial numeric, the bottom
number in the MCS window (21) is used to quickly
determine the mid-frequency.

EXAMPLE

For 11,0015 me, BAND switch (22) is set at
9,75-11,75 mc (band C) with dial numeric 8 display-
ed in window,

(2) Subtract dial numeric from desired output
frequency, This is mid-frequency which is used to
set up several of the exciter units, Note this mid-
frequency figure,

EXAMPLE

For 11,0015 mc carrier, mid-frequency is
11,0015-8 = 3,0015 mc,

(3) Set OUTPUT control (25) at MIN (fully ccw),
d. At Controlled Oscillator CLL:

(1) Rotate SYNC switch (40) through positions
L-1, L-2, and L-3. Check that stationary rectangle
appears on SYNC monitor scope (39) in each position,
Return SYNC switch (40) to OFF position,.

(2) Set KILOCYCLES switch (38) and HUNDREDS
OF CYCLES switch (41) at positions corresponding to
4th and 5th digits, respectively, of mid-frequency
calculated in ¢ above,
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EXAMPLE

For mid-frequency of 3, 0015 mc (3001, 5 kc), set
KILOCYCLES switch (38) at 1, and set HUNDREDS
OF CYCLES switch (41) at 5,

e. At Controlled Master Oscillator CMO:
(1) Set OPERATE-CAL switch (29) at CAL,

(2) Unlock MASTER OSCILLATOR FREQUENCY
control (35) by rotating LOCK knob (37) counterclock-
wise,

NOTE

When performing step (3) below, note that
100-ke checkpoints occur on 50-kc points of
MASTER OSCILLATOR FREQUENCY dial;
i.e., 2250, 000 ke, 2350, 000 ke, 2450, 000 kc,
ete,

(3) Rotate MASTER OSCILLATOR FREQUENCY
control (35) to closest 100-kc checkpoint to calculated
mid-frequency. Approach this setting from a lower
frequency.

EXAMPLE

The closest 100-kc checkpoint to mid-frequency
3. 0015 mec (3001, 5 ke) is 3050, 000 ke, For this
example, rotate counter control (35) to a counter
reading lower than 3050, 000 kc, then increase the
counter readings to precisely 3050, 000 (3050 on KCS
counter and 000 on CPS counter (34)).

CAUTION

Rotating MASTER OSCILLATOR FREQUENCY
control (35) past either of its marked frequency
limits (1750 and 3750 kc) may upset resetability
of counter,

(4) Unlock red calibration control (32b) with
outer black LOCK knob (32a), then adjust red knob
for zero-beat indication on CAL BEAT indicator (28),
Lock red calibration control in place.

(5) Carefully rotate MASTER OSCILLATOR
FREQUENCY control (35) until precise calculated
mid-frequency appears on counter dials (34); approach
this setting from lower frequency. Lock MASTER
OSCILLATOR FREQUENCY control (35) in place with
LOCK knob (37).

(6) Set OUTPUT control (36) at mid-position,
('7) Adjust TUNING KCS control (33) to obtain
peak on TUNE FOR MAX meter (30), This peak

should occur with control (33) set at calculated mid-
frequency,

(8) Reset OUTPUT control (36) so that TUNE
FOR MAX meter indication is mid-scale,

3-4

(9) Set OPERATE/CAL switch (29) at OPERATE,
The SYNC IND lamp (26) should light and the ADJ FOR
ZERO meter (31) should read in center of green area,
If necessary, unlock MASTER OSCILLATOR control
(35) and readjust for a center-scale indication, Be
sure to lock control after readjustment,

f. At Frequency Amplifier CHG:

(1) Adjust MF TUNING control (24) for maximum
indication on MF TUNING meter (19). If the meter
reads in the red portion of the scale, reduce the
setting of OUTPUT control (36) on the CMO,

(2) Set B+ switch (16) at ON, SYNC indicator
(17) should light to indicate high-frequency oscillator
lock-in,

(3) Advance OUTPUT control (25) to its mid-
position,

(4) Rotate OUTPUT TUNING control (23) for
maximum indication on OUTPUT meter (20). Reduce
setting of OUTPUT control (25) if OUTPUT meter
indication tends to move off scale,

NOTE

Be sure that péak indication obtained on MF
TUNING meter (19) is obtained with MF
TUNING control set at calculated mid-fre-
quency, It is possible to obtain a false peak
by tuning to a harmonic or mixing product,
As a simple check, rotate CARRIER LEVEL
control (8) on CBE to MIN, The readings on
both the MF TUNING METER (19) and OUT-
PUT meter (20) should return to zero if MF
TUNING control is properly set, Return
CARRIER LEVEL control (8) on CBE to 0 DB,

(5) This completes tuning of exciter on carrier,
Return OUTPUT control (25) to minimum setting,

NOTE

At full scale, OUTPUT meter (20) indicates
1 watt PEP,

3-6. APPLYING LOW VOLTAGE POWER TO
TRANSMITTER.

a. PRELIMINARY PROCEDURE, - Before apply-
ing power to the remaining transmitter frames, set
the tuning controls on these frames for the selected
carrier frequency in accordance with the appropriate
factory tuning charts prepared for the transmitter,
In the absence of such charts (one for unbalanced
and balanced output operation), set up the controls in
accordance with the sample tuning charts (tables 3-2
and 3-3), These charts were prepared from a typical
transmitter at the factory, with the transmitter op-
erating into a dummy load, If control settings are
set up as shown, the charts should provide a good
starting point for tuning the transmitter, When the
transmitter is loaded into an antenna, the tuning will
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change somewhat, If necessary, modify the tuning
charts so that they reflect actual field conditions,
Preset the following controls on the transmitter in
accordance with the information given in table 3-2 or
3-3 unless otherwise indicated,

NOTE

Control and indicator reference numbers
{(numbers enclosed in parenthesis) are callouts
located on figures 2-1 through 2-7,

UNIT CONTROL

IPA GRID TUNING (123)

1ST AMPL TUNING
(124)

DRIVER BAND (125)

IPA BAND (126)

IPA LOADING (127)

IPA TUNING (128)

IPA LOADING (130)

1 kw IPA

PA TUNE (115)

PA LOAD (116)

BAND SW (117)

OUTPUT BAL (118)

OUTPUT LOADING
(119) at TUNE

10 kw PA

40 kw PA TUNE (210)
BAND SW (211)

LOAD (212)

Buffer Frame 200- INPUT SWR (300)
kw PA TUNE (309)
LOAD (312)
BAND SW (315)
OUTPUT BAND SW (318)
OUTPUT LOAD (321)

BALANCE (405)
ANTENNA MATCHING

Antenna Tuner Deck

(403)

200K PA frame Control EMERGENCY/TUNE/

Panel OPERATE (326) at
EMERGENCY or OP-
ERATE

OUTPUT INCR (327)
fully clockwise.

b. APPLYING LOW VOLTAGE POWER TO MAIN
FRAME,

(1) On the main power panel (main frame), set
controls as follows:

CONTROL POSITION
PA SCREEN (140) OFF
TUNE-OPERATE (139) TUNE
HIGH VOLTAGE (141) OFF
ALDC (137) OFF
INTERLOCK (135) NORMAL
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(2) Set TIME DELAY control (143) at 5,

(3) Set MAIN POWER circuit breaker (132) at ON:
(a) Main frame blowers should start,
(b) TUNE lamp (107) should light,

(c) PA BIAS lamp (145) should light, then go
off after power supply in 1-kw IPA warms up,

(d) PA BIAS meter (2) should indicate 300
volts,

NOTE

If PA BIAS indication is incorrect, adjust PA
BIAS ADJ control (151) on 10-kw relay panel,

(e) FILAMENT PRIMARY meter (101) should
indicate 230 volts ac, If necessary, rotate FIL ADJ
switch (136) on main power panel for proper meter
indication,

(f) After 5-minute delay (see step (2) above),
INTERLOCK INDICATOR (134) lamp on main power
panel should light,

NOTE

If INTERLOCK INDICATOR lamp (134) does
not light, set INTERLOCK switch (135) at IPA
BAND SW; then rotate switch clockwise, At
first position that INTERLOCK INDICATOR
goes off, note switch designation and check
interlock at that location, When open inter-
lock has been closed, return INTERLOCK
switch to NORMAL, When INTERLOCK IN-
DICATOR is lit with INTERLOCK switch set
at a NORMAL, proceed to next step,

¢. APPLYING LOW VOLTAGE POWER TO PA
AND PS FRAMES,

(1) Set TIME DELAY control (232) at 5, then set
MAIN POWER circuit breaker (219) on PA frame
control panel at ON,

{a) AC POWER lamp (206) and TUNE lamp
(207) on 40-kw PA should light,

(b) The top fan in the PA frame should start,

(c) The AC POWER lamp (225) on the bias
supply drawer should light, After a short delay, the
BIAS and LV lamps (226 and 227 respectively) should
also light,

(d) The filaments of the rectifiers in the 40-kw
high voltage rectifier should glow,

(e) POWER lamp (251) on crowbar drawer
should light and CROWBAR FILAMENT meter (247)
should indicate the proper voltage as determined by
the setting of RESERVOIR/FILAMENT switch (252).,

(f) DRIVER INTERLOCKS IND lamp (242) on
PA frame relay panel should light,
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(2) Set BLOWER circuit breaker (253) at ON;
main blower in PA frame should start,

(3) Set FINAL FIL circuit breaker (257) at ON,
FILAMENT TIME meter (231) should start register-
ing elapsed time, FILAMENT PRIMARY meter (201)
should indicate 230 volts; if necessary, adjust FIL
ADJ switch (254) until this indication is obtained,

d. APPLYING LOW VOLTAGE POWER TO 200K
PA FRAME, PSA FRAME, AND PSB FRAME,

(1) Make certain that EMERGENCY TUNE OP-
ERATE switch (326) is set at EMERGENCY or OP-
ERATE,

(2) Set PRIMARY POWER circuit breakers of
PSA and PSB frames (393 and 410 respectively) at
ON, Top fans of PSA and PSB frames and blowers
for 100-kw high-voltage rectifiers should start,

TOP FAN lamps (395 and 412) and HVR BLOWER
lamps (394 and 411 ) should hght and then go off after
several seconds,

(3) Set MAIN BLOWER circuit breaker (323) at
ON; main blower of 200K PA frame and fans of 200-
kw PA should start, PA FANS INDICATOR lamp
(334) should light, then go off after several seconds,

NOTE
At this time the following lamps should be lit.

B+ (379)

POWER (378)

AC ON (307)

40 K INTERLOCK (365)

(4) Set PA FIL circuit breakers (396 and 413) on
PSA and PSB frames at ON,

(a) Fans in the antenna switching unit of PSA
frame should start, FAN lamp (388) should light, then
go off,

(b) FILAMENT PRIMARY meters of PSA and
PSB frames (376 and 400) should each indicate 230
volts, If necessary, rotate PRIMARY ADJUST A and
PRIMARY ADJUST B switches (328 and 329) as
required for proper meter indications,

(5) Set AC switches'(338 and 341) of Bias Supply
A and Bias Supply B at ON,

(a) AC ON lamps (337 and 341) should light,

(b) After 5-minute delay, BIAS ON lamps (339
and 343) should light, Set EMERGENCY/TUNE /OP-
ERATE switch (326) at TUNE; TUNE lamp (313) should
light,

3-7. TUNE-UP OF 1-KW IPA AND 10-KW PA
ON CARRIER.

NOTE

Control and indicator reference numbers
(numbers enclosed in parenthesis) are callouts
located on figures 2-1 through 2-7,

3-6

Before tuning 1-kw IPA and 10-kw PA, the exciter
must be tuned (paragraph 3-5), and low-voltage
power should be applied (paragraph 3-6). Proceed
as follows:

CAUTION

When tuning and loading the 1-kw IPA and 10-
kw PA stages, do not exceed the following
meter indications:

PA PLATE CURRENT (103):

At start of loading 0.5to 1 amp
At end of loading 1,5 amp
PA SCREEN CURRENT (102): 35 ma

PA PLATE RF (104): 6 kv
IPA PLATE CURRENT (121): 400 ma

IPA screen current
(as indicated on MULTI-
METER (120) with
MULTIMETER switch
(122) set at DC IPA ISG): 25 ma
a. Set MULTIMETER switch (122) at RF 1ST
AMPL EP,

b. Apply r-f drive from exciter by slowly rotating
OUTPUT control (25) on Frequency Amplifier CHG
clockwise until some indication is produced on
MULTIMETER (120),

c. Carefully adjust 1ST AMPL TUNING control
(124) until peak is obtained on MULTIMETER (120),
Adjust OUTPUT control (25) as necessary to keep
meter indication on scale, '

d. Set MULTIMETER switch (122) at RF IPA EG,

e, Adjust IPA GRID TUNING control (123) for max-
imum indication on MULTIMETER,

f. Readjust 1ST AMPL TUNING control (124), if
necessary, to peak indication on MULTIMETER,

g. Set OUTPUT control (25) of CHG at MIN,

CAUTION

If the transmitter has been idle for a long
period of time, as after shipment, allow a
half hour warm-up period at this point so that
the mercury in the 10-kw high voltage
rectifier tubes will be vaporized before high
voltage is applied.

h, Depress OVERLOAD RESET pushbutton (133),

i. Set HIGH VOLTAGE circuit breaker (141) at
ON. PLATE ON lamp (109) on 10 KW PA should light
and red indicator on roof of auxiliary frame should
glow dimly at first and should brighten after 20 sec-
onds, The mercury vapor tubes in the 10-kw high
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TABLE 3-2. TRANSMITTER TUNING CHART, UNBALANCED OUTPUT OPERATION

. » 200X 1PA I0KW AMPLIFIER 40 KW AMPLIFIER 200 KW AMPLIFIER

2 |z &_ | AMPIFIER — TS FOR N
w = = = g |w=l o w=| 5 == w e E=| = | 2= |= = e |5a BALANCED w |z = o= o S |z =
Tz |23|2% o 52| 2|5 |2 |SE| 2|2 |52|25|58 2|5 (28| 2 (52|55 g |22| g | |28 |wmralr) | 2 sEasEel | o |2EIRE<EEA 5| D

ST E SRR 3T T T EE ST T T T g3 2 (88|27 T EE| T | T 137 WMl SFE3 ™3 31 2] 3337 [aomwfom

o b —_— [~T9 -

2-2512-3 {2-3 | 2-5 |2-3 | 020 | 031 1 |230 1534 | 650 |.70 | 490 | 2.2 | 518 | 501 |5. 1.5 7.0] 1.7 | 000 | 648 | 571 | 693 .1 16.215 8.0]2010100] 10] 10]1.7] 35| 40

3.4 |3-4 |3-4 | 2-5|2-3 1055|056 | 2 |200 }324 [294 |.60 |411 |0.7 |279 [428 [2.2 |3.0 | O 5.0 1. 000 | 182 | 228 | 477 .82] 6.1 11]09.2 5 (100 | 100| 100 | 1.7 | 35 | 40

3-4 |3-4 {3-4 | 2-513-5 (055|056 | 2 |200]|324 {294 .60 | 411 | 0.7 |279 |428 |2. 3.0 5.0/1.1 | 000 | 440 |215 |507 .84 6 6 9.0 2 1100 | 125|100 | 1.8 | 35 | 40
5 14-6 |4-6 |5-7 |2-51{3-5 {090 | 070 2 |200 ]201 |390 |.55 {349 | 0.8 | 250 | 411 |2.6 |3.0 0 5.5 1.3 | 000 | 474 | 405 | 094 .35|5.2 5.2 |9.0]2.0({100 | 50| 50| 1.8 | 35 | 40
5 14-6 |4-6 15-715-715-7 {090 {070 | 2 1200 1201 1390 |.55 1349 11.0 §250 !411 /2.8 13.0 0 5.5/1.2 } 000 {589 |530 |390 .3505.5 |5.6 19.513.5/100 125 | 75| 1.7 | 35 | 40
7 |6-8|6-8 j7-13|5-7|5-7]|085 | 051 3 |200 |178 | 296 |.55 {329 | 0.8 }255 {372 {2.9 [2.5 0 3.5/1.1 ] 000 |434 |282 |171 .27/5.9 6.2 {9.0[3.0|100 |100| 75! 1.8 [ 35 | 40
7 |6-8 [ 6-8 |T-131(7-135]5-7 | 085 | 051 3 | 200|180 299 |.55 |329 [0.8 |253 [394 2.6 |3.0 0 3.5/1.2 1000 |529 |454 | 134 .28/6.1 /6.3 |9.5[2.0{100| 75| 75| 1.6 | 35 | 40
7 |6-8 |6-8 |7-13|7-135| 7-14 | 085 | 051 3 1200|180 | 299 }.55 | 329 | 0.6 |253 [394 [2.4 |3.0 0 3.5(1.1 | 000 |500 | 669 |130 .27/5.8 | 6.3 {10.5 | 1.0 {100 | 150 | 100 ]| 1.6 | 35 | 40
b1 18-12 [t-15]7-1317-135] 7-14 | 094 | 063 3 (200 J179 | 346 |.55 [ 284 | 0.5 | 178 |231 {2.2 [2.6 0 4.0l1.1 | 000-|341 | 166 | 104 .20/4.6 |5.6 | 8.513.,0({100 | 75 ({100 1.9 | 35 | 40
13.5 [12-16 {15-19 {13-18 |7-13.5| 7-14 | 093 | 042 3 215 |140 |217 |.75 | 250 (1.4 |195 {265 [3.5 [2.1 0 8.0(1.5 | 000 [002 | 093 | 070 .20(6.8 [6.6 5.2 3.0 /100 0 0[1.6 | 35 | 40
13.5 {12-16 [15-19 |13-18 |13.5-22(14-22 000 | 360 {240 | 005 .25 6 6.4 |50[3.0/100 | 50| 50| 1.7 ] 35 | 40
18 [16-20 [15-19 |18-24 {13.5-22|14-22 | 093 | 042 3 {200 }131 |180 |.55 | 163 | 0.9 204 {232 [2.2 (4.0 | O 9.0[1.7 | 160 | 425 1084 |430 .2514.7 /5.3 15.0/5.0|100 | 40| 25| 1.7 | 35 | 40
22 |20-28 {19-24 [18-24 |135-22(14-22{ 088 | 036 | 3 210 |141 |145 |.55 {306 |0.5 §174 (204 [2.0 |2.5 0 5.0{1.3 }250 | 005 | 052 | 654 .2714.2 [5.2 | 4.1 4.1 {100 | 100 | 50 (1.2 | 35 | 40
22 [20-28119-2418-24 {22-28 |22-281 088 | 036 | 3 |210 {141 [145 |.55 {306 |0.5 | 174 {204 |2.0 |2.5 0 5.0(1.3 }250 |001 | 084 | 630 .2714.7 |4.6 | 3.513.0(100 | 50| 25 1.3 | 35 | 40
24 |20-28 |24-28 [24-28 [22-28 |22-281 092 | 027 3 1230 J191 [181 |.60 {300 |0.6 193 ;211 [2.6 [2.0 0 4,5[1.3 |350 {001 |061 |264 .22 15.4 (5.6 |3.0]2.8 1100 0 0/1.4 | 35 | 40
26 [20-28 | 24-28 |24-28 |22-28 |22-28 | 096 | 027 3 {210 {178 150 |.60 {293 [0.7 }185 {201 [2.7 |1.5 0 4.0[1.3 | 480 |001 |044 |111 .40(4.4 4.6 | 2.9 |4.2 /100 [ 100} 75 (1.5 | 35 | 40
28 |20-2824-28 [24-28 {22-28 |22-28 | 097 | 066 3 |200 |170 | 123 [.55 {302 | 0.4 ]100 [199 |2.4 |3.5 0 5.0/1.4 550 [008 |027 |177 .42 4.8 |6.0 | 2.0 (3.5 [100 0 0]1.5] 35 140
19 |16-20{19-24 {18-24 |135-22|14-22 | 095 | 042 3 |240 |167 185 [.75 | 131 0.7 J194 {225 {2.0 [5.0 0 |10.0/1.7 }180 |396 | 074 |456 .40 /5.1 |5.8 [ 4.0 | 4.0 100 0 011.1] 35 [ 40
20 |20-28 {19-24 |18-24 [135-22[14-22| 083 | 026 | 3 |225 |156 |182 |.55 {297 |0.5 {187 |218 |2.2 {3.0 | O 4,5(1.2 | 200 {005 [086 {019 .38 (5.1 |5.8 | 4.1 |2.8 [100 0 0]1.3 | 35 | 40
21 |20-28|19-24 | 18-24 [13.5-22{14-22| 086 | 047 | 3 [330 |150 |[159 |.65 300 0.8 J201 [203 |2.2 |3.2 0 |14.0|1.9 |225 |005 [070 | 032 .5014.7 |5.4 | 3.5 3.0]100 | 10| 10 |1.,1 | 35 | 40
23 {20-28{19-24 | 18-24 | 22-28(22-28| 090 | 036 | 3 |220 |135 [121 |.55 |291 |0.5 136 |201 |2.1 |2.5 0 4.5[1.2 ]300 |o001 |072 |614 .60/5.2 {5.5 3.0 |2.5 [100 0 0[1.3 | 35 | 40

TEST CONDITIONS: REMARKS: DATE MODEL

LOAD MFGR NO.

6004 SERIAL NO.
TESTED BY sl o L e THE TECHNICAL MATERIEL CORPORATION
- S0 ESTED 8 o . MAMARONECK NEW YORK
NBALANCED APPROVED ev_b%;z__
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TABLE 3-3. TRANSMITTER TUNING CHART, BALANCED OUTPUT OPERATION

IPA 10 KW AMPLIFIER 40 KW AMPLIFIER 200 KW AMPLIFIER
o | 200K
S |S_|=c|AMPLIFIER o - USED FOR S/D
213 |22|53 —t g2 |8 |eslu| o |wzlseleEl ] o |55 2 |25|5 | o |82 o | = 52| | SAianED wleE [ | = | 5| _SleE |2 | 08
= = :cn = 2 >o = 2 e |== = = g f:§ gg = S | S= = f.,g g; = ,_f’_z‘ = = e= QUTPUT ONLY = <z<|<xzoe L o |Bolze<|lzEs =
— a- > P s S x| o = P e - ol »w |= = < = |Jx S S o |oF o
= - = b-ég — S = e = — az| e = — 83 = 23 :_‘J %8 — =2~ Mﬁ',rng BAL = 2 3 ; § 2 3 3 500 Kl 100 kW
2-25|2-3 |2-3 [ 2-5|2-3{o017 [125 | 1 |230 }567 {591 [.70 [482 |2.0 |522 |523 |4.7 [2.0 [ 0 6.0 [1.8 J000 {562 |134 | 166 39 1180Q .9 |6.8[6.2|6.5[2.0]100]| 50| 25]1.8 | 35 |40
3-4 | 3-4 | 3-4|2-5|2-3|054 [099 [ 2 |210 |305 [660 |.65 |395 | .8 315 |578 |2.5 |2.2 | 0 [4.0 |1.3 | 000 [155 |274 |477 140 | 240 .45 7.0{6.6|8.0f25|100] 25| 25 |1.8 | 35 |40
3-4 | 3-4 | 3-4 | 2-5| 3-5[054 {099 | 2 [210 {305 |660 [.65 {395 | .8 |315 |518 [2.5 [2.2 4.0 [1.3 Jooo |457 |206 |507 140 | 240 .45 [6.0[5.8[9.0[{2.0]100| 25| 25| 1.8 | 35 |40
5 |4-6]4-6 |5-7|2-5]3-5]088 [099 | 2 [200 |203 {538 [.60 |300 | .8 |281 [458 |2.6 |2.7 | 0 [4.3 |1.2 J000 |446 [458 |094 111 | 297 .37 (5.8 15.4|7.5/20]100| 25 25 1.7 35 |40
5 [4-6|4-6|5-7|5-715-7 {088 {099 | 2 1200 ]203 |538 |.60 [300 | .8 }281 |458 2.6 {2.7 | 0 [4.3 {1.2 J000 |571 (539 |366 111 1308 .42 15.2 5.8 110.0]3.5 | 100 | 200 | 100 | 1.7 | 35 | 40
7 |6-8 |6-8|7-13}5-7]5-7|080 |081 | 3 {220 J183 [252 [1.5 |304 | .7 }297 [369 [3.0 [2.5 [ 0 (3.0 {1.2 J000 |423 |296 |148 095 € 332 .35 5.8 5.4|8.5 2.5 | 100 100 | 100 | 2.0 | 35 | 40
7 |6-8[6-8 [7-13[7-135/5-7 1080 {081 | 3 (220 ]183 |252 |1.5 [304 | .7 |297 [369 |3.0 [2.5 | 0 {3.0 |1.2 {000 |539 [416 |148 095 |332 .38 [ 6.2]5.8/9.5]3.0/100]200 100 2.0} 35 |40
7 |6-8|6-8 {7-13[7-135[ 7-14|{080 [081 | 3 |220 |183 |252 |1.5 |304 | .7 }297 |369 |3.0 |2.5 | O |3.0 [1.2 JOOO ;496 |571 [157 095 | 332 .35 6.2 5.6[9.0]1.51100| 50| 50 (2.0 ) 35 |40
11 1 8-12|11-15]1~13|7-1357-14]092 |081 | 3 [210 f183 [278 | .60[275 | .6 |217 [220 [2.4 [2.6 | 0o (3.5 [1.3 00O |415 |153 |118 042 | 223 .40 [ 5.2 (5.0 (1.0 | 4.0 | 100 0 0[1.2]35 |40
13.5 112-16 |15-19 |13-18 | 7-13.5[ 7-14 [091 {057 | 3 {270 |143 [187 | .65(285 | .8 |236 |248 (2.8 {2.5 | 0 [4.0 {1.3 000 |007 {105 |071 051 |335 .28 | 6.8 (4.4 (7.0[3.8|100]|100| 50| 1.2 | 35 | 40
13.5 [12-16 [15-19 [13-18 13.5-22{14-22|091 |057 | 3 |220 |143 |187 |..65/285 | .8 }236 {048 [2.8 |2. 0 |4 1 000 |360 |239 |006 051 [335 .54 | 1 814.0(3.5|100] 25| 25 [1.71!35 |40
18 |16-20]15-19 [i8—24 i35-22{14-22|091 |048 | 3 |210 |134 {146 | .60|263 | .5 |238 [221 (2.2 3.0 | 0 |5.0 [1.5 }160 {101 |102 |486 053 |337 .54 |7.0]6.8|4.0|3.5|100| 25| 25|1.7] 35 |40
22 [20-28(19-24|18-24 [135-22| 1422|087 |029 | 3 |220 |143 |[121 | .55|275 | .5 |244 |184 |2.6 (2.4 | O 3.0 2.0 ]250 [005 |064 |639 063 | 000 .45 | 5.5 | 5.4 (6.0 {5.0)100 100 | 175 | 1.8 | 35 | 40
22 |20-28119-24118-24122-28|22-28{087 029 | 3 [220 |143 |121 | .55{275 | .5 |244 [184 [2.6 [2.4 | 0 (3.0 |2.0 }250 [001 |096 [630 063 | 000 .45 | 5.5 (5.6 5.8 |5.5]100|100 | 100 | 1.9 | 35 | 40
24 |20-28|24-28]24-28]22-28122-28 {091 |029 | 3 {220 |193 [158 | .60[281 | .55]241 |195 [2.5 2.2 | 0 (4.0 |1.4 350 [002 |078 197 003 1000 .65 | 6.8 |6.4|4.0)3.5|100| 25 0]2.2)35 |40
26 | 20-28|24-28|24-28 | 22-2822-28 {095 029 | 3 |220 J182 [119 | .65(283 | .2 220 [189 (3.0 [2.4 | 0 (4.0 |1.2 }480 |002 [056 [158 003 {002 -40 | 4.4{5.0(2.0]2.0]100 0 0]2.2]35 |40
28 |20-2824-2824-28 [22-28{22-28 {097 {066 | 3 |220 j172 095 | .60(284 | .2 |214 176 (3.0 [2.6 | O (4.5 |1.3 550 [008 099 |[253 003 1037 .42 | 3.4{2.4]2.5]3.0]100 0 023|355 |40
TEST CONDITIONS: REMARKS . DATE MODEL
LOAD MFGR NO.
[
// 6000 SERIAL NO.
TESTED B e Lo THE TECHNICAL MATERIEL CORPORATION
S0 ? MAMARONECK NEW YORK
UNBALANCED APPROVED B stf
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voltage rectifier should glow brightly, PA PLATE
meter (3) should indicate 7,5 kv,

j. Carefully rotate OUTPUT control (25) on CHG
clockwise until some indication is notedonIPA PLATE
CURRENT meter (121),

k. Adjust IPA TUNING control (128) to obtain dip
on IPA PLATE CURRENT meter,

NOTE

To prevent energizing PA SCREEN overload
circuit when pe