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N THE TECHNICAL MATERIEL CORPORATION

C OMMUNI CATI ONS E N G I N EERS

700 FENIMORE ROAD MAMARONECK, N. Y.

Warrauty

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 a2 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
g the supplier thereof.

o 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 TM C assume any liability for consequential damages, ot
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.

2. Serial Number of Equipment.

3. TMC Part Number.

4. Nature of defect or cause of failure.
5

. 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.

2. TMC Part Number.

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

5

. 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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FOREWORD

This manual presents complete procedures for op-
erating the synthesized GPT-40K transmitter. For
system data and maintenance instructions for the
four frames of the transmitter, refer to the follow-

ing TMC publications:

ITEM

Overall System Descrip-
tion of Synthesized
Transmitter

Maintenance of Synthe-
sized Exciter

Maintenance of Main
Frame

Maintenance of PA and
PS Frames

PUBLICATION

Synthesized GPT-40K

Transmitter, System
Description

Technical Manual for
Synthesized Exciter

Maintenance Manual for
GPT-10K Transmitter

Maintenance Manual for
GPT-40K Transmitter

iii
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SECTION 1
GENERAL INFORMATION

1-1. PURPOSE OF EQUIPMENT.

The GPT-40K Synthesized Transmitter (figure
1-1)is a conservatively-rated general purpose trans-
mitter that delivers 40,000 watts PEP (peak enve-
lope power), throughout the 2- to 28-mc range.
The transmitter provides several types of operating
modes:

(1) SSB (single sideband) with suppressed or any
degree of carrier.

(2) DSB (double sideband) with suppressed or
any degree of carrier. (This mode includes AME
(AM equivalent) operation. )

(3) ISB (independent sideband with separate in-
telligence on each sideband) with suppressed or any
degree of carrier.

(4) FSK (frequency-shift telegraphy).
(5) CW (carrier wave) keying.
(6) FAX (facsimile).

1-2. BLOCK DIAGRAM ANALYSIS.

a. GENERAL. - The synthesized transmitter con-
sists of a synthesized exciter, a 1-kw IPA (inter-
mediate power amplifier), a 10-kw PA (power am-
plifier), a 40-kw PA, and associated power supply
and power control circuits. The transmitter delivers
40,000 watts PEP throughout its operating range.
The exciter generates 1 watt (PEP) rf in the range
of 1.75 to 33.75 mc, with the signal frequency-
locked to an accuracy of 1 part in 108 (109 when
using CSS-2) when operating at any 100-cycle in-
crement within this range. The 1-kw IPA, 10-kw
PA, and 40-kw PA stages are tuned to the 2- to
28-mc range, limiting the transmitter output fre-
quencies to this range.

(See figure 1-2.)

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.
Operating with appropriate terminal equipment, either
or both sidebands may carry FSK, FAX, or audio
line intelligence.

b. EXCITER. - The exciter consists of Sideband
Generator SBG in combination with Tone Intelligence
Unit TIS. All exciter circuits are located in the
auxiliary frame.

(1) Primary Standard CSS. - The CSS generates
the 1-mc signal that is the heart of the sideband
generator. The CSS-1B provides 1-mc with a fre-
quency 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.
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The CHG also contains a 1-mc oscillator with
frequency stability of one part in 106 that is included
only for emergency use. During normal operation,
the 1-mc standard signal from the CSS is amplified,
then routed through a switch in the CHG to Divider
Chain CHL.

(2) Divider Chain CHL. - In the CHL, the
standard 1-mc signal is divided to provide outputs
at 500 ke, 10 kc, 1 ke, and 100 cps. These sig-

nals, locked to the standard, are applied to Con-
trolled Oscillator CLL.

(3) Controlled Oscillator CLL. - Equipped with
three frequency synthesizer loops, the CLL uses
the four outputs of the CHL to produce a synthesized
output that is variable from 510.0 to 519.9 kc in
100-cycle increments. Each of the 100 discrete
synthesized frequencies provided by the CLL is fre-
quency-locked to the 1-mc standard to maintain 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 out-
put of the CLL and the 10-kc output of the CHL.
The CMO contains a precision-designed variable
frequency oscillator (VFO) which is operable through
the 1.75- to 3.75-mc range. With the CMO CAL/
OPERATE switch at CAL, 100 kc crystal oscillator
in the CMO is used to calibrate the VFO at any
desired 100 kc check point in the 1.75- to 3.75-mc
range. After calibration, the CAL/OPERATE switch
is set at OPERATE. This causes the selected
510.0 to 519.9 kc input signal and the 10 kc input
signal to synthesize the VFO atthe selected 100 cycle
increment within the 1.75 to 3.75 mc selected range.

(5) Tone Intelligence Unit TIS. - The TIS con-
trols the passage of audio channels 1 and 2 to
Sideband Exciter CBE. The TIS passes audio line
1 and/or 2 to the audio channel inputs of the CBE,
depending on the position of the TIS front panel
EXCITER switches. When connected to the appro-
priate terminal equipment, the TIS 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
signals are applied, the TIS provides keyed 1000-
cycle tones for keyed carrier operation.

(6) Sideband Exciter CBE. - The CBE receives
the selected audio input channels from the TIS and
a 250-kc frequency-locked subcarrier from Frequency
Amplifier CHG. Depending on the setting of the
CBE front panel controls, it generates either or
both sideband signals with varying degrees of carrier
insertion, from -55 DBto 0 DB, at a nominal fre-
quency of 250 ke. The signal may be single side-
band, double sideband, or independent sideband
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transmission. The sideband signals are routed to

the CHG.

(7) Frequency Amplifier CHG. - The CHG f{re-
quency-translates the 2- to 4-mc synthesized input
from the CMO with the sideband intelligence received
from the CBE, providing a sideband output in the
range of 1.75 to 33. 75 mec, synthesized in 100-cycle
steps. This rf 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 the CHG. Power Supply CPP-2 provides ac and
dc power for the CHL, the CMO, and the CLL.
The remaining exciter units contain their own power
supplies. Primary power is supplied to the exciter
units by an autotransformer 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 am-
plifier and a power supply. The SWCU monitors
VSWR at the output of the 10-kw PA in the main
frame. When excessive VSWR is detected, the
overload relay automatically removes high voltage
from the transmitter.

c. MAIN FRAME CIRCUITS. - 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
the 10-kw high voltage power supply, power controls,
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 ABI.
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 op-
erates 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 portion of the 10-kw PA rf 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 de-
veloped during multiple signal transmission and sub-
sequently suppressesunwanted transmission products.
The ALDC circuit is functionally similar to an AGC
circuit in a receiver.

(3) Main Power Supply, 10-kw High Voltage
Rectifier, and Main Power Panel. - The 10-kw high
voltage rectifier functions together with the main
power panel and main power supply to produce the
high dec 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 auto-

1-2

matically cut off high voltages to the 1-kw IPA and
10-kw PA when preset overload levels are exceeded
in these stages. The protective 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
dc voltage is low, the associated protective relay
operates and removes high voltage.

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

High voltage for the 40-kw PA is supplied by the
40-kw high voltage rectifier. The B+ and B- out-
puts 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, detects surges in PA grid current. If
a sharp rise in grid current occurs (as a result of
arcing), the crowbar drawer shorts B+ of the 40-kw
high voltage rectifier to B-, causing MAIN POWER
breaker CB8101 to trip. This action removes power
from the 4-kw high voltage rectifier.

The 40-kw PA receives a +600-volt regulated bias
voltage from the bias supply via the PA frame re-
lay panel. The bias supply contains an unregulated
+350-volt supply and electronic circuits associated
with the SWR (standing wave ratio) and retune pro-
tective circuits. A dc voltage proportional to the
rf plate voltage in the 40-kw PA is applied to the
retune circuit. A dc voltage proportional to the VSWR
of the unbalanced output line is supplied from di-
rectional coupler DC7302 to the SWR circuits in the
bias supply.

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

Transformer T8104 is an autotransformer that
receives 220-volt 3-phase power from the PA con-
trol panel and supplies 230-volts ac (single phase)
to the primary windings of filament transformers
in the bias supply, 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 200 volts ac
from the power supply control panel is used for
operation of the blowers in the PA frame.

The transmitter also contains an interlock circuit
that is provided for personnel and equipment safety.
Whenever one of these interlocks opens, high voltage
circuits are disabled. Interlock circuits are pro-
vided for drawers in which voltages greater than
500 volts are present. Important cooling air ducts
are also interlocked.

010640320
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SECTION 2
OPERATING CONTROLS

Tables 2-1 through 2-4 present component designa-
tions and functions of front panel controls andindicators
of the four transmitter frames. See figures 2-1
through 2-4 for the location of controls and indicators.

Controls and indicators on the auxiliary frame are num-
bered between 0 and 100, those on the main frameare
numbered between 101 and 200, and those on the PA
and PS frames are numbered between 201 and 300.

TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
1 PA SCREEN meter Indicates amplitude of 10-kw PA screen grid voltage.
2 PA BIAS meter Indicates amplitude of 10-kw PA bias voltage.
3 PA PLATE meter Indicates amplitude of 10-kw PA plate (dc) voltage.
4 LSB meter Indicates peak amplitude of lower sideband signal.
5 USB meter Indicates peak amplitude of upper sideband signal.
6 LSB selector switch Selects audio channel to be applied to lower sideband.
7 LSB GAIN control Sets level of lower sideband audio signal.
8 CARRIER LEVEL control Sets degree of carrier insertion.
9 USB GAIN control Sets level of upper sideband audio signal.
10 USB selector switch Selects audio channel to be applied to upper sideband.
11 POWER lamp When lit, indicates that ac power is applied to CBE.
12 ON-OFF switch In ON position, applies ac power to CBE.
13 OVEN lamp When lit, indicates that power is applied to oven of
CHG. After warm-up period, it cycles on and off.
14 POWER switch In STANDBY position, applies power to oven circuit.
In ON position, applies full ac and dec power to CHG
through B+ switch.
15 STANDBY lamp When lit, indicates that CHG is in standby.
16 B+ switch In ON position, applies B+ to portion of CHG.
17 SYNC lamp When lit, indicates high frequency lock-on in CHG.
18 MCS tuning dial Indicates rf output frequency of CHG.
19 MF TUNING meter Indicates relative amplitude of mid-frequency signal
tuned by MF TUNING control.
20 OUTPUT meter Indicates amplitude of rf output of CHG. At full
deflection, indicates output of 1 watt PEP.

010640320
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TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS (CONT)
NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION

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

22 BAND switch Selects rf operating band of CHG.

23 OUTPUT TUNING control Tunes output stages of CHG.

24 MF TUNING control Tunes mid-frequency circuits of CHG.

25 OUTPUT control Controls amplitude of CHG rf output signal.

26 SYNC IND lamp When lit, indicates that low frequency loop of sideband
generator is frequency-locked.

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

28 CAL BEAT lamp Used to indicate zero beat during calibration of
master oscillator.

29 OPERATE-CAL switch In OPERATE position, applies power to master oscil-
lator and disables crystal oscillator used for cali-
bration. In CAL position, also applies power to
crystal oscillator for calibration purposes.

30 TUNE FOR MAX meter Indicates relative amplitude of mid-frequency signal.

31 ADJ FOR ZERO meter Indicates relative amplitude and direction of correction
voltage generated during low frequency lock-on
operation.

32a LOCK knob In clockwise position, locks red calibrate control.

32b Calibrate control Varies frequency of master oscillator in small
increments.

33 TUNING KCS control Tunes mid-frequency circuit in CMO.

34 MASTER OSCILLATOR Indicates frequency of master oscillator.

FREQUENCY counter dials
35 MASTER OSCILLATOR Varies frequency of master oscillator.
FREQUENCY control

36 OUTPUT control Controls amplitude of rf mid-frequency signal
generated by CMO.

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 dis-
play (stationary rectangle) to indicate operational
status of three synthesizer loops.

40 SYNC switch Selects synthesizer loop for visual display on SYNC

oscilloscope.

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

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION

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

switch quency generated by CLL.

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

43 PHASE COMPARATOR When external 1-mc signal is applied to PRI STD IN

meter jack, indicates frequency difference between external
signal and 1-mc standard. Frequency of meter
pointer movement represents difference in frequency.

44 SENSITIVITY control Controls amplitude of swing on PHASE COMPARATOR
meter when {requency 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.

57 EXCITER CH 1 switch 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 output of TIS
(as selected by FUNCTION switch) to channel 1 audio
output of TIS.

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

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

60 B+ switch In B+ position, applies all ac and dc voltages to TIS;
in STANDBY position, applies power to oven only.

010640320
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TABLE 2-1. AUXILIARY FRAME OPERATING CONTROLS AND INDICATORS (CONT)

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION

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

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

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

64 MONITOR switch In EXCITER position, connects rf output sample from
CGH to MONITOR OUTPUT connector. In PA or IPA
position, connects rf output sample from 40-kw PA or
10-kw PA, respectively to MONITOR OUTPUT
connector.

65 MONITOR OUTPUT Provides sample of rf output from CHG (exciter),

connector 40-kw PA, or 10-kw PA, as determined by setting of
MONITOR switch.
66 CHANNEL 1 AUDIO INPUT Receives external autio input. Audio applied to this
jack jack is connected by auxiliary frame wiring to line 1
input of TIS.
TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS
NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION

101 FILAMENT PRIMARY Indicates primary voltage applied to filament trans-

meter former of 10-kw PA.

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

meter tube.

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

meter

104 PA PLATE RF meter Indicates rf output voltage of 10-kw PA.

105 PA OUTPUT meter Normally indicates 10-kw PA output power in kilowatts
PEP (upper scale). When operating into unbalanced
antenna, and with SWR switch (138) set to SWR, indi-
cates VSWR on lower scale.

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).

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

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
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 con-
trol (119) to match impedance of 10-kw PA to
antenna impedance.
119 OUTPUT LOADING control Control 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.
120 MULTIMETER Indicates rf voltage, dc voltage, or dc current as
selected by MULTIMETER switch (122).
121 IPA PLATE CURRENT Indicates plate current of 1-kw IPA.
meter
122 MULTIMETER switch 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 IPA EG Rf voltage at grid of
1-kw IPA.

RF IPA EP Rf voltage at plate of
1-kw IPA.

RF PA EG Rf voltage at input to
10-kw PA.

010640320
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TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS (CONT)

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
123 IPA GRID TUNING control Tunes rf input circuit of 1-kw IPA.
124 1ST AMPL TUNING control Tunes rf output circuit of first rf amplifier in 1-kw
IPA.
125 DRIVER BAND switch Sets operating frequency range of first two rf ampli-
fiers in 1-kw IPA.
126 IPA BAND switch Sets operating frequency range of 1-kw IPA.
127 IPA LOADING switch Operates in conjunction with IPA LOADING control
(130) to vary impedance at output of 1-kw IPA.
128 IPA TUNING control Tunes output circuit of 1-kw IPA.
129 IPA TUNING dial Indicates setting of IPA TUNING control (128).
130 IPA LOADING control Operates in conjunction with IPA LOADING switch
(127) to vary impedance at output of 1-kw IPA.
131 IPA LOADING dial Indicates setting of IPA LOADING control (130).
132 MAIN POWER circuit In ON position, applies primary power to main frame
breaker circuits.
133 OVERLOAD RESET push- When depressed after an overload occurs, resets
button relays in relay panel.
134 INTERLOCK INDICATOR When lit, indicates interlock circuit selected by
lamp INTERLOCK switch (135) is closed.
135 INTERLOCK switch 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 door on power 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.
2-6
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TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS (CONT)

control

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION

135 Position Circuit or Condition Checked

(cont)

RELAY DECK Closure of relay panel in main
frame.

TIMER Activation of timer after time in-
terval elapses.

136 FIL ADJ switch Sets ac input voltage at primary of 10-kw filament
transformer.

137 ALDC switch and control Switch connects ALDC circuit in system. Control
sets ALDC voltage level.

138 SWR switch In SWR position, permits direct reading of VSWR
during unbalanced operation.

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

140 PA SCREEN switch In ON position, applies screen voltage to 10-kw PA.

141 HIGH VOLTAGE circuit In ON position, turns on 10-kw high voltage rectifier,

breaker applying high voltage dc to 10-kw power amplifier
plate circuit.

142 FILAMENT TIME meter Indicates total operating time of filament circuit of
10-kw PA.

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 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

relay is energized.
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TABLE 2-2. MAIN FRAME OPERATING CONTROLS AND INDICATORS (CONT)

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
153 PA SCREEN OVLD ADJ Controls dc level at which 10-kw PA screen overload
control relay is energized.
154 IPA SCREEN OVLD ADJ Controls dc level at which 1-kw IPA screen overload
control 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 position, energizes an audible alarm
until high voltage is applied to the 10-kw PA.
157 DRAWER INTERLOCK When lit, indicates that rf amplifier drawer inter-
lamp lock is open.
158 IPA BIAS ADJ control Adjusts amplitude of bias voltage applied 1-kw IPA.
TABLE 2-3. POWER AMPLIFIER FRAME CONTROLS AND INDICATORS
NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
201 FILAMENT PRIMARY Indicates ac voltage applied to filament transformer
meter.
202 DRIVE meter Indicates rf input applied to 40-kw PA.
203 PLATE CURRENT meter Indicates dc plate current of 40-kw PA.
204 PLATE RF meter Indicates rf output voltage of 40-kw PA.
205 OUTPUT meter Indicates rf output current of 40-kw PA during un-
balanced output operation.
206 AC POWER lamp When lit, indicates that MAIN POWER circuit
breaker (219) is on.
207 TUNE lamp When lit, indicates that OUTPUT LOADING switch
(119) on 10-kw PA is set at TUNE.
208 ‘OPERATE lamp When lit, indicates that OUTPUT LOADING switch
(119) is set at OPERATE.
209 PLATE ON lamp When lit, indicates that full ac voltage is applied to
40-kw high voltage rectifier.
210 TUNE control Tunes output of 40-kw PA to desired frequency.
211 BAND SW switch Sets operating frequency range of 40-kw PA.
212 LOAD control Varies output impedance of 40-kw PA.
213 BANDSWITCH RELEASE When depressed, permits BAND SW switch (211) to
switch be turned. When released, BAND SW is locked in
position.
214 OVERLOAD RESET switch When depressed after an overload occurs, resets
pushbutton relays in PA frame relay panel.
2-8

010640320




TABLE 2-3. POWER AMPLIFIER FRAME CONTROLS AND INDICATORS (CONT)

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
215 INTERLOCK INDICATOR When lit, indicates that interlock circuit selected by
lamp INTERLOCK switch is closed.
216 HV BREAKER INDICATOR When lit, indicates that main breaker CB8101 is
lamp closed.
217 HV BREAKER RESET When depressed, actuates breaker motor B8101,
switch closing main breaker CB8101.
218 PA LIGHT switch When set at ON, turns on light in 40-kw PA.
219 MAIN POWER circuit Applies ac power to PA frame and PS frame.
breaker
220 HIGH VOLTAGE circuit Causes ac voltage to be applied to 40-kw high voltage
relay.
221 INTERLOCK switch 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 posi-
tion on 10K main frame.
PA DECK Shield on 40-kw PA is in position.
BIAS DRAWER Bias supply drawer secured.
REAR DOOR Rear door on PA frame secured.
(PA FRAME)
AIR SW Main 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.
222 BIAS ADJ control Adjusts output of 600-volt regulated power supply in
bias supply.
232 SWR OVLD ADJ control Sets operating point of SWR OVLD relay on PA
frame relay panel.
224 RETUNE OVLD ADJ Sets operating point of RETUNE OVLD relay on PA
control frame relay panel.
225 AC POWER lamp When lit, indicates that ac power applied to bias

supply drawer.

010640320




TABLE 2-3. POWER AMPLIFIER FRAME CONTROLS AND INDICATORS (CONT)

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
226 BIAS lamp When lit, indicates +600 volts dc present in bias
supply drawer.
2217 LV lamp When lit, indicates that 350 volts dc is present in
bias supply drawer.
228 BIAS lamp When lit, indicates that bias voltage applied to 40-kw
PA.
229 PLATE OVLD lamp When lit, indicates that overload has occurred in
plate circuit of 40-kw PA.
230 GRID OVLD lamp When lit, indicates that overload has occurred in grid
circuit of 40-kw PA.
231 FILAMENT TIME meter Indicates operating time of 40-kw PA filament
circuit.
232 TIME DELAY meter Prevents application of high voltage to 40-kw PA
before preset time interval has expired.
233 BLOWER DELAY timer Allows blower to operate for 5 minutes after the
40-kw PA MAIN POWER breaker is set at OFF.
234 PLATE TIME meter Indicates operating time of 40-kw PA plate circuit.
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 excessive VSWR in unbalanced
antenna transmission line.
2317 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.
TABLE 2-4. POWER SUPPLY FRAME CONTROLS AND INDICATORS
NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
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 Sets operating point of TUBE PROTECT relay in PA
control frame relay panel.
242 DRIVER INTERLOCKS IND When lit, indicates high voltage is not applied to 10-
lamp kw PA.
2-10
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TABLE 2-4. POWER SUPPLY FRAME CONTROLS AND INDICATORS (CONT)

NUMERICAL
DESIGNATION PANEL DESIGNATION FUNCTION
243 DRIVER INTERLOCKS In ON position, permits high voltage to be applied to
switch 10-kw PA.
NOTE

After the main frame is powered and high voltage applied to
10-kw PA, DRIVER INTERLOCKS switch should be set at
OFF position to insure full interlock protection.

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 Indicates ac voltage applied to filament or reservoir

meter of thyratron in crowbar drawer. (Refer to control
252.)

248 SWR meter Indicates VSWR of unbalanced antenna transmission
line.

249 BAND MCS switch Sets frequency range of antenna tuning unit.

250 BALANCE control Balances impedances of two legs of antenna tuning
unit.

251 RESERVOIR ADJ control Adjusts ac voltage applied to reservoir filament of
thyratron in crowbar drawer.

252 RESERVOIR-FILAMENT In RESERVOIR position, applies reservoir voltage of

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

253 BLOWER circuit breaker Applies power to main blower in 40-kw PA.

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

255 CAL-SWR switch In CAL position, permits calibration of SWR meter
circuit. In SWR position, permits SWR meter (248)
to measure VSWR.

256 CAL control Calibrates SWR meter (248),

257 FINAL FIL circuit breaker Applies ac power to filament circuit of 40-kw PA.

2-11/2-12
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SECTION 3
OPERATING PROCEDURES

3-1. INTRODUCTION.

This section presents operating procedures, both
normal and emergency, for the synthesized trans-
mitter. The following paragraphs describe the start-
ing 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, operation of the tone in-
telligence unit TIS for different modes of operation,
single sideband operation, double sideband operation,
independent sideband operation, and CW (telegraphy)
operation, and emergency operating procedures and
techniques. The contents of this section are limit-
ed to operating procedures; supplementary operating
information such as general tuning techniques, dis-
tortion measurements, and power output measure-
ments for multi-tone modulation are described in
section 4. All referenced controls and indicators
are shown in figures 2-1 thru 2-4, and functionally
described in tables 2-1 thru 2-4.

3-2. PRELIMINARY PROCEDURE.

Before applying power to any section of the trans-
mitter, make sure the following inputs are connect-
ed to the auxiliary frame (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(+)

Audio line 1 E3002, terminals 20, 21 (gnd),

and 22
Audio line 2 E3002, terminals 24, 25 (gnd), and
26

CW keying E3002, terminals 15(-) and 16(+)

Also make sure the antenna is properly connected.
Connections for balanced and unbalanced operation
are made on a terminal board located inside the
top front of the PA frame. For unbalanced opera-
tion, the rf output of the transmitter is detained at
a coaxial connector that is located at the top of the
PA frame. For balancedoutput operation, theantenna
transmission lines are connected to the threaded
metal rods in the porcelain bowl insulators on the
roof of the PS frame through individual rf ammeters
(0 to 10 amperes). The ammeters are available
from TMC as model TMA-40K or may be supplied
by the customer.
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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 the transmitter is to be operated on a fairly con-
stant basis, its exciter should be left in standby
during idle periods. Proceed as follows:

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

UNIT SWITCH POSITION

CBE ON-OFF (12) OFF

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

CLL SYNC (40) OFF

CSS ON-STANDBY (45) STANDBY

TIS B+ (60) STANDBY

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 its ON position. Set SWCU front
panel 2:1/3:1 switch at 3:1. The following actions
should occur:

(a) Top front fan in auxiliary 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 on CHG (13), CMO
(27), and TIS (49) start cycling on and off, these
oven circuits have come up to temperature. How-
ever, the CSS must be in standby for 24 hours before
operating the transmitter to insure that frequency
stability is maintained.

b. APPLYING B+ TO EXCITER. - Apply plate
power to exciter as shown below.
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UNIT CONTROL POSITION ACTION
CBE ON-OFF (12) ON POWER lamp (11) lights.
LSB (6) OFF
USB (10) OFF
LSB GAIN (7) Max ccw
USB GAIN (9) Max ccw
CARRIER LEVEL (8) 0 DB (max cw)
CHG POWER (14) ON STANDBY lamp (15) goes off.
CsSs ON-STANDBY (45) ON STANDBY lamp (47) goes off.
POWER lamp (42) lights.
TIS B+ (60) ON B+ lamp (59) 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 [N 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, or reserving
a given portion of the rf spectrum. Most govern-
ment 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 as-
signed 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
extending to 3000 cycles, the assigned frequency is
1500 cycles above the non-existent carrier frequency.
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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.

c. 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 or Independent Sideband Operation. -
For either DSB or ISB, carrier and assigned fre-
quency are the same, regardless of the type of mod-
ulation. Tune up on carrier as described in para-
graph 3-5.

(3) CW Tone Keying. - When the transmitter is
keyed through the TIS, the TIS delivers a keyed 1-kc
tone to the selected input channel of the CBE. If
the exciter is initially tuned to the desired output
frequency in normal 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 1l-kc apart. To compensate for
this effect, the carrier frequency must be offset by
1-kc. This places the final keyed rf output signal
on the desired frequency.

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

010640320



by 1-kc, 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 the
CHG to 11.75 - 15.75. Note that the dial numeric
for that band is 12.

Output frequency = 15.5 mec

- Dial numeric = 12.0 me

Difference 3.5 mc
Now subtract 1 kc __.001 mc
Result 3.499 mc

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

(4) FAX Operation. - The international standard
"center' frequency for facsimile transmission is 1900
cps. When the transmitter is to be used only for
FAX transmission on one sideband, the TIS will
deliver a 1900 cycle center frequency to the select-
ed channel. The instantaneous output frequency will
shift about this point, so that the assigned frequency
and carrier frequency will be 1900 cycles apart. To
compensate for this effect, the carrier frequency
must be offset by 1900 cycles. When operating in
this mode, upper sideband, modify the normal car-
rier tune-up procedure described in paragraph 3-5
by reducing the difference between the output fre-
quency and the dial numeric by an additional 1900
cycles. (For nominal output frequency of 15.5 mec,
the mid-frequency becomes 3.4981 mc.) For LSB
increase difference by 1900 cps. (For nominal out-
put frequency of 15.5 mec, the mf becomes 3.5019
me. )

(5) FSK Operation. - The international standard
"center" frequency for frequency shift teletype sig-
nals is 2550 cycles. The TIS provides a choice of
a 2000 or 2550 cycle center frequency for FSK.
The mark and space frequencies will shift about the
center frequency selected, so that the assigned fre-
quency 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 fre-
quency may cause off-frequency violation if the cir-
cuit is not cleared for SSB.) When operating in this
mode, upper sideband, modify 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 additional 2000 cycles.
(For a nominal output frequency of 15.5 me, the
mid-frequency becomes 3.498 mc.) When operating
in FSK mode, lower sideband, modify the normal
carrier tune-up procedure described in paragraph
3-5 by increasing the difference between the output
frequency and the dial numeric by 2000 cycles.
(For a nominal output frequency of 15.5 mc, the
mid frequency becomes 5.002 mc.)
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3-5. EXCITER TUNE-UP ON CARRIER.

NOTE

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

a. At the CHG, proceed as follows:

(1) Set BAND switch (22) to the band which in-
cludes 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 1

For 11.0015 mc, BAND switch (22) is set to
9.75-11.75 mc, band C, with dial numeric 8 dis-
played 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 2

For 11. 0015 mc carrier, mid-frequency is 11. 0015
-8 = 3.0015 mc.

(3) Set MF TUNING control (24) to mid-frequency
calculated in (2) above.

(4) Rotate OUTPUT control (25) to MIN (fully
ccw) position.

b. At the CLL:

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

(2) Set KILOCYCLES switch (38) and HUNDREDS
OF CYCLES switch (41) to the positions correspond-
ing to the 4th and 5th digits, respectively, of the mid-
frequency calculated in a(2) above.

EXAMPLE

For mid-frequency of 3.0015 mc (3001.5 kc), set
KILOCYCLES switch (38) to 1 and HUNDREDS OF
CYCLES switch (41) to 5.

c. At the CMO:

(1) Set OPERATE-CAL switch (29) to CAL po-
sition.

(2) Unlock MASTER OSCILLATOR FREQUENCY
control (35) by rotating LOCK knob (37) counterclock-
wise.
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(3) Rotate MASTER OSCILLATOR FREQUENCY
control (35) to closest 100-kc checkpoint lower than
the calculated mid-frequency. Approach this setting
from a lower frequency.

EXAMPLE 1

The closest lower 100-kc checkpoint to mid-fre-
quency 3. 0015 mc (3001.5 kc) is 3050.000 kc. 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 fre-
auency limits (1750 and 3750 kc) may upset
resettability 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 FRE-
QUENCY control (35) until the precise calculated
mid-frequency appears on counter dials (34). Lock
the counter control (35) in place with LOCK knob
(37).

EXAMPLE 2

For mid-frequency of 3.0015 mc, adjust counter
control (35) until KCS counter indicates 3001 and
CPS counter indicates 500.

(6) Rotate OUTPUT control (38) to mid-position.

(7) Adjust TUNING KCS control (33) for maxi-
mum indication on TUNE FOR MAX meter (30).
This peak should occur with control (33) set at cal-
culated mid-frequency.

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

(9) Set OPERATE-CAL switch (29) at OPERATE
position. The SYNC IND lamp (26) should glow and
the ADJ FOR ZERO meter (31) should read in center
of green band. If necessary, unlock MASTER OS-
CILLATOR control (35) and readjust for a center
reading. Be sure to lock control after readjust-
ment.

d. At the CHG:

(1) Set B+ switch (16) at ON. SYNC indicator
(17) should glow to indicate high-frequency oscillator
lock-in.
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(2) Advance OUTPUT control (25) to its mid-
position.

(3) Adjust MF TUNING control (24) for maxi-
mum 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.

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

CAUTION

Be sure that the peak reading 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 its MIN position. The
readings on both the MF TUNING METER
(19) and OUTPUT meter (20) should return
to zero if MF TUNING control is properly
set. Return CARRIER LEVEL control (8) on
CBE to full on (0 DB) position.

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

NOTE

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

3-6. TUNE-UP OF 1-KW IPA, 10-KW PA, AND 40- KW
PA ON CARRIER.

a4 PRELIMINARY PROCEDURE.

(1) Before applying power to the main frame,
PA frame, and PS frame, set up the tuning controls
on these units for the selected carrier frequency in
accordance with the appropriate factory tuning chart
prepared for your transmitter. In the absence of
such charts (one for unbalanced and other for balanced
output operation), set up the controls in accordance
with the sample tuning charts shown in tables 3-1
and 3-2. 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 tuned using an antenna, the tuning
will change somewhat. If necessary, modify the
tuning charts so that they reflect actual field condi-
tions. Preset the following controls on the trans-
mitter:
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UNIT CONTROL

10-kw PA PA TUNE (115)
PA LOAD (116)
BAND SW (117)
OUTPUT BAL (118)

OUTPUT LOADING (119) TO
TUNE

RF Amplifier RFC
(1-kw IPA)

IPA GRID TUNING (123)

1ST AMPL TUNING (124)

DRIVER BAND (125)

IPA BAND (126)

IPA LOADING (127)

IPA TUNING (128)

IPA LOADING (130)
40-kw PA TUNE (210)
BAND SW (211)
LOAD (212)
Antenna Tuning

Unit (Balanced
operation only)

BAND MCS (249)

BALANCE (250)

(2) 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

(3) Set TIME DELAY control (143) at 5 minutes.

(4) Set MAIN POWER circuit breaker (132) at
ON:

(a) Main frame blowers should start up.
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CAUTION

It is possible for a three phase blower to
run backward, diminishing the flow of cool-
ing air. To check rotation of main frame
10K PA blower, allow blower to run for a
few seconds, then set MAIN POWER circuit
breaker at OFF. As blower slows, observe
rotor blade to make sure it is turning in
direction indicated by arrow stenciled on
blower case. Reversing any pair of three-
phase power inputs at rear of PA frame will
correct blower rotation.

(b) TUNE lamp (107) should light.

(c) PA BIAS lamp (145) should light, then go
off when rf amplifier drawer warms up.

(d) Adjust PA BIAS ADJ (151) on main frame
relay panel so that PA BIAS meter (2) reads 300
volts.

(e) Set MULTIMETER switch (122) at DC IPA
BIAS.

(f) Adjust IPA BIAS ADJ control (158) so that
MULTIMETER (120) indicates -100 volts.

(g) FILAMENT PRIMARY meter (101) should
read 230 volts ac. If necessary, rotate FIL ADJ
switch (136) on main power panel for proper meter
reading.

(h) Atexpiration of 5-minute preset time delay
period, INTERLOCK INDICATOR (134) lamp on main
power panel should glow.

NOTE

If INTERLOCK INDICATOR lamp (134) does
not light, rotate INTERLOCK switch (135)
clockwise from its NORMAL position. At
first position that INTERLOCK INDICATOR
(134) goes out, note switch designation and
check interlock at that location. When open
interlock has been closed, return INTERLOCK
switch to NORMAL position. When NORMAL
position of switch lights INTERLOCK INDI-
CATOR, proceed to next step.

(5) Set TIME DELAY control (232) at 5 minutes,
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 rotate.

(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.
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(e) POWER lamp (251) on the crowbar drawer
should light and CROWBAR FILAMENT meter (247)
should indicate crowbar filament voltage after set-
ting the RESERVOIR-FILAMENT switch (252) at
FILAMENT.

(f) DRIVER INTERLOCKS IND lamp (242) on
PA frame should light.

(6) Set BLOWER circuit breaker (253) at ON
position. The main blower in the PA frame should
rotate.

CAUTION

It is possible for a three-phase blower to
run backward, diminishing the flow of cool-
ing air. To check rotation of PA frame
main blower, allow blower to run for a few
seconds, then set BLOWER circuit breaker
at OFF. Observe main blower motor shaft
(protruding through case of main blower motor)
to make sure it is turning in direction indi-
cated by arrow stenciled on blower case.
Reversing any pair of three-phase power in-
puts at rear of PA frame will correct blower
rotation.

(7) Set FINAL FIL circuit breaker (257) at ON
position:

(a) FILAMENT TIME meter (231) should start
registering elapsed time.

(b) FILAMENT PRIMARY meter (201) should
read 230 volts. If necessary, adjust FIL ADJ (254)
until this reading is obtained.

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

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

PA PLATE CURRENT (103):

At start of loading 1 amp

At end of loading 1.75 amp
PA SCREEN CURRENT (102): 50 ma
PA PLATE RF (104): 6 kv
IPA PLATE CURRENT (121): 400 ma
IPA screen current

(as read on MULTIMETER

(120) with MULTIMETER

switch (122) set to DC IPA

ISG): 25 ma

(1) Set MULTIMETER switch (122) at RF 18T
AMPL EP position.
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(2) Apply rf drive from exciter by slowly ad-
vancing OUTPUT control (25) on CHG until indica-
tion is observed on MULTIMETER (120).

(3) Carefully adjust 1ST AMPL TUNING control
(123) until peak is obtained on MULTIMETER (120).
Adjust OUTPUT control (25) as necessary to keep
meter reading on scale.

(4) Set MULTIMETER switch (122) at RF IPA
EG position.

(5) Adjust IPA GRID TUNING control (123) for
maximum reading on MULTIMETER (120).

(6) Readjust 1ST AMPL TUNING control (123),
if necessary, to peak reading on MULTIMETER
(120).

(7) Reduce rf drive to minimum with OUTPUT
control (25) on CHG.

NOTE

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 rectifier tubes will be
vaporized before high voltage is applied.

(8) Depress OVERLOAD RESET pushbutton (133).

(9) Set HIGH VOLTAGE circuit breaker (141) at
ON position. PLATE ON lamp (109) on power am-
plifier should light and red indicator on roof of aux-
iliary frame should glow dimly at first and should
brighten after 5 seconds. The mercury vapor rec-
tifier tubes in the high voltage rectifier deck should
glow brightly. PA PLATE meter (3) should indicate
plate voltage (7.5 kv). DRIVER INTERLOCKS IND
lamp (242) on PA frame should go out. PA PLATE
CURRENT METER (103) and IPA PLATE CURRENT
METER (121) should indicate zero current.

(10) Carefully advance OUTPUT control (25) on
CHG until increase is noted on IPA PLATE CUR-
RENT meter (121).

(11) Rotate IPA TUNING control (128) until dip
is obtained on IPA PLATE CURRENT meter (121).

(12) Carefully advance OUTPUT control (25) until
some slight reading is obtained on PA PLATE CUR-
RENT meter (103).

(13) Adjust PA TUNE control (115) until a dip is
obtained on PA PLATE CURRENT meter (102). The
indication on the PA PLATE RF meter (104) should
simultaneously maximize at this tuning point.

(14) Reduce rf drive to minimum with OUTPUT
control (25).

(15) Set PA SCREEN switch (140) at ON.
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NOTE

To prevent energizing PA screen overload
circuit in main frame, be careful not to turn
on PA SCREEN switch when TUNE-OPER-
ATE switch is set to OPERATE. The proper
sequence for applying full screen voltage is
as follows:

TUNE-OPERATE switch (139) at TUNE
HIGH VOLTAGE circuit breaker (141) at ON
PA SCREEN switch (140) at ON

TUNE-OPERATE switch (139) at OPERATE

NOTE

If any overload relay becomes energized, high
voltage is automatically turned off. .If this
occurs, reduce rf drive to minimum, set
TUNE-OPERATE switch (139) at TUNE and
PA SCREEN switch (140) at OFF and momen-
tarily depress OVERLOAD RESET button.
High voltage will be reapplied. Retune high
voltage circuits, starting with step (8) above.

(16) Set TUNE-OPERATE switch (139) at OP-
ERATE position. Adjust PA BIAS ADJ (151) for
reading of .5 amps on PA PLATE CURRENT meter
(103). Adjust IPA BIAS ADJ (158) for reading of
200 ma on IPA PLATE CURRENT meter (121).

(17) Retune 1-kw IPA circuits as described in
steps (1) through (7) and (10) and (11) above.

(18) Alternately load 1-kw IPA with IPA LOAD-
ING controls (130 and 127) to give an increased
reading on IPA PLATE CURRENT meter (121), and
tune 1-kw IPA with ITPA TUNING control (128) for a
dip on IPA PLATE CURRENT meter. Continue to
load and tune IPA, loading in small increments,
until IPA PLATE CURRENT meter reads approxi-
mately 300 ma. Set MULTIMETER switch (122) to
IPA ISG position and check that IPA screen current
is approximately 15 ma as displayed on MULTI-
METER (120). If IPA screen current is above 15
ma, increase IPA plate loading and retune until
proper screen current is obtained.

CAUTION

During IPA loading phase, be careful to limit
drive to keep reading on PA PLATE CUR-
RENT meter (103) at a reasonable level (below
one amp. ).

(19) Alternately load the 10-kw PA with PA LOAD
control (116) to give an increased reading on PA
PLATE CURRENT meter (103), and tune PA with
PA TUNE control (115) for a dip on PA PLATE CUR-
RENT meter. Continue to load and tune 10-kw PA,
loading in small increments, until approximately 1.5
amperes is obtained on PA PLATE CURRENT meter
(103) and 2 to 5 kv rf obtained on PA PLATE RF
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meter (104). Check that the reading on PA SCREEN
CURRENT meter (102) is below 50-ma. If PA screen
current is excessive, increase the PA plate loading
and retune proper screen current is obtained.

(20) Reduce rf drive to minimum with OUTPUT
control (25) on CHG.

(21) Set HIGH VOLTAGE circuit breaker (141) to
OFF position. DRIVER INTERLOCKS IND lamp (242)
should light.

NOTE

If the transmitter is connected for balanced
operation, proceed to step c below. For un-
balanced output operation, proceed to step d
below.

¢. TUNE-UP OF 40-KW PA - BALANCED OUT-
PUT OPERATION.

CAUTION

When tuning and loading 40-kw PA, do not
exceed the following meter indications.

PLATE CURRENT (203):

At starting of loading 2 amperes

At end of loading 6 amperes
PLATE RF (204): 8 kv
GRID CURRENT (244): 200 ma

(1) Set OUTPUT LOADING control (119) at OPER.
TUNE lamp (207) should go out and OPERATE lamp
(208) should light.

(2) Set DRIVER INTERLOCKS switch (243) at
ON position.

(3) Depress OVERLOAD RESET switch (214) and
HV BREAKER RESET switch (217). None of the
lamps (except DRIVER INTERLOCK IND lamp) on
the PA frame relay panel should be on.

(4) Rotate INTERLOCK switch (221) clockwise
through its 12 positions. INTERLOCK INDICATOR
lamp (215) should light at each position. (When the
switch is set to TIMER, the preset time delay in-
terval must first expire before the lamp will light.)

NOTE

If lamp fails to light in any position, check
the drawer, door, or panel that corresponds
to first switch position at which INTERLOCK
INDICATOR lamp (215) fails to light. Cor-
rect open interlock condition before proceed-
ing to next step.
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NOTE

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

(5) Adjust BIAS ADJ (222) on PA frame for an
indication of 550 volts on GRID VOLTS meter (245).
Set HIGH VOLTAGE circuit breaker (220) at ON.
PLATE ON lamp (209) on the 40-kw PA and the red
lamp inside the 40-kw PA section should glow after
approximately 5 seconds. HV BREAKER INDICATOR
lamp (216) should light. The mercury vapor tubes
in the 40-kw high voltage rectifier should glow. Ad-
just BIAS ADJ (222) on PA frame for an indication
of 1.8 amperes on PLATE CURRENT meter (203).

(6) Set HIGH VOLTAGE circuit breaker (141) on
main frame at ON.

(7) When DRIVER INTERLOCKS IND lamp (242)
goes out, set DRIVER INTERLOCKS switch (243) at
OFF position.

(8) Carefully turn OUTPUT control (25) on CHG
clockwise until an increase is indicated on PLATE
CURRENT meter (203).

(9) Adjust TUNE control (210) for dip on PLATE
CURRENT meter (203).

(10) Turn OUTPUT control (25) clockwise until
PA PLATE CURRENT meter (103) reads approxi-
mately 2 amperes.

(11) Adjust BALANCE control (250) until both rf
meters connected to the antenna terminals on the
roof of the PS frame indicate equal current.

(12) Adjust TUNE control (210) for dip on PLATE
CURRENT meter (203).

(13) Hold SWR switch (138) on main frame in SWR
position. Rotate OUTPUT BAL control (118) on main
frame for a dip in VSWR on PA OUTPUT meter {105).
If VSWR is considerably below 2:1, set SWCU {front
panel 2:1/3:1 switch of 2:1.

(14) Adjust PA TUNE control (115) on main frame
for dip on PA PLATE CURRENT meter (103).

(15) Adjust IPA TUNING control (128) for dip on
IPA PLATE CURRENT meter (121).

(16) Adjust LOAD control (212)for increased read-
ing on external rf meters (5.7 amps maximum).

(17) Adjust TUNE control (210) for dip in PLATE
CURRENT meter (203).

(18) Repeat steps (16) and (17), increasing the
rf output in small increments until the external rf
meters read approximately 5.7 amperes.

(19) Adjust PA TUNE control (115) for dip on
PLATE CURRENT meter (103).
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(20) Adjust IPA TUNING control (128) for dip on
IPA PLATE CURRENT meter (121).

(21) If necessary. repeat steps (16) through (20)
until the external meter readings are 5.7 amperes.
When 5.7 amps antenna current is obtained, note
the reading on PLATE RF meter (204). This read-
ing will be used in setting up the transmitter for
full PEP after modulation is applied.

NOTE

At conclusion of tuning procedure, meter
readings on the PA frame and PS frame
should agree approximately with the follow-
ing values:

DRIVE (202): 300-600 volts

PLATE CURRENT (203): 4-5 amps
PLATE RF (204): 5.0 - 8.0 kv
GRID CURRENT (244): 0-125 ma
PLATE VOLTS (246): 11 kv

GRID VOLTS (245): 450-550 volts

d. TUNE-UP OF 40-KW PA. - UNBALANCED
OUTPUT OPERATION.

CAUTION

When tuning and loading the 40-kw PA, do not
exceed the following meter indications:

PLATE CURRENT (203):

At start of loading 2 amperes

At end of loading 6 amperes
PLATFE RF (204): 8 kv
GRID CURRENT (244): 200 ma

(1) SetOUTPUT LOADING control(119) at OPER.
TUNE lamp (207) should go out and OPERATE lamp
(208) should light.

(2) Set DRIVER INTERLOCKS switch (243) at
ON position.

(3) Depress OVERLOAD RESET switch (214) and
HV BREAKER RESET switch (217). None of the
lamps on the PA frame relay panel (except DRIVER
INTERLOCKS IND light) should be on.

(4) Rotate INTERLOCK switch (221) clockwise
through its 12 positions. INTERLOCK INDICATOR
lamp (215) should light at each position. (When the
switchis set at TIMER, the preset time delay interval
must first expire before the lamp will light.)
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NOTE

If the lamp fails to light in any position,
check the drawer, door, or panel that cor-
responds to the first switch position at which
INTERLOCK INDICATOR lamp (215) fails to
light. Correct open interlock condition before
proceeding to the next step.

NOTE

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

(5) Adjust BIAS ADJ (222) on PA frame for an
indication of 550 volts on GRID VOLTS meter (245).
Set HIGH VOLTAGE circuit breaker (220) at ON.
PLATE ON lamp (209) on the 40-kw PA and the red
lamp inside the 40-kw PA section should glow after
approximately 5 seconds. The mercury vapor tubes
in the 40-kw high voltage rectifier should glow. Ad-
just BIAS ADJ (222) on PA frame for an indication of
1.8 amperes on PLATE CURRENT meter (203).

(6) Set HIGH VOLTAGE circuit breaker (141)
on main frame at ON.

(7) When DRIVER INTERLOCKS IND lamp (242)
goes out, set DRIVER INTERLOCKS switch (243) at
OFF position.

(8) Carefully turn OUTPUT control (25) on CHG
clockwise until an increase is indicated on PLATE
CURRENT meter (203).

(9) Adjust TUNE control(210)for a dip on PLATE
CURRENT meter (203).

(10) Turn OUTPUT control (25) clockwise until PA
PLATE CURRENT meter (103) reads approximately 2
amperes.

(11) Adjust PA TUNE control (115) for dip on PA
PLATE CURRENT meter (103).

(12) Hold SWR toggle switch (138) on main frame
in SWR position. Rotate OUTPUT BAL control (118)
on main frame for a dip on PA OUTPUT meter (105).
If VSWR is considerably below 2:1, set SWCU f{ront
panel 2:1/3:1 switch of 2:1.

(13) Adjust IPA TUNING control (128) for dip on
IPA PLATE CURRENT meter (121).

(14) Adjust LOAD control (212) for rise on OUT-
PUT meter (205) reading.

(15) Adjust TUNE control (210) for dip on PLATE
CURRENT meter (203).

(16) Repeat steps (14) and (15) until reading on

OUTPUT meter (205) is either 16.6 kw (72 ohm
load) or 20 kw (50 ohm load).
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(17) Adjust PA TUNE control (115) for dip on
PA PLATE CURRENT meter (103).

(18) Adjust IPA TUNING control (128) for dip on
IPA PLATE CURRENT meter (121).

(19) Hold the CAL-SWR switch (255) in the CAL
position and adjust SWR CAL control (256) until the
pointer on SWR meter (248) is aligned with the CAL
mark, then release the switch.

(20) Repeat steps (14) through (18) until full rated
(see NOTE below) is obtained on OUTPUT meter.
Note the corresponding reading on PLATE RF meter
(204). This reading will be used in setting up the
transmitter for full PEP after modulation is applied.

NOTE

At conclusion of tuning procedure, the meter
readings on the PA and PS frames should
agree approximately with the following values:

DRIVE (202) 300-600 volts

PLATE CURRENT (203) 4-5 amperes

PLATE RF (204) 5-8 kv

OUTPUT (205) 16.6 kw (72 ohm
load) or 20 kw
(50 ohm load)

GRID CURRENT (244) 0-125 ma

GRID VOLTS (245) 450-550 volts

SWR (248) Less than 2.5

e. FINAL CARRIER TUNE-UP CHECK. - Recheck
settings of TUNE control (210) and PA TUNE control
(115) to make sure that interaction has not affected
tuning. If necessary. touch up control settings.
This completes tune-up of transmitter on carrier.
Reduce rf drive to minimum with OUTPUT control
(25) on CHG.

NOTE

Two-tone distortion testing is described in
section 4.

3-7. SET-UP OF TONE INTELLIGENE UNIT TIS.

NOTE

See paragraph 3-4c for discussion of offset
carrier {requency operation when using the
TIS for keying or facsimile transmitter op-
eration only.

All modulating inputs to the transmitter are applied
through the TIS. The following paragraphs descrioe
the procedures required to set up the TIS after the
transmitter is tuned on carrier.
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a. AUDIO LINE MODULATION. - When audio line
intelligence is connected to the audio line 1 and/or
audio line 2 inputs of the transmitter, the TIS audio
tone circuits are not required. To modulate the
transmitter directly from audio lines, proceed as
follows:

(1) For single or double sideband transmission,
determine in which audio line the modulating intel-
ligence is located. If it is contained in audio line
1, set EXCITER CH 1 switch (57) on the TIS at
LINE position. If in audio line 2, set EXCITER
CH 2 switch (58) at LINE.

(2) For independent sideband transmission, when
two audio line inputs are to be used for separate
sideband transmissions, set both EXCITER switches
(57 and 58) at LINE.

b. FSK OPERATION. - For FSK operation from
teletype signals delivered by associated teletype
equipment, proceed as follows:

(1) Make surethat teletype equipment is supplying
FSK signals to auxiliary frame.

(2) Set FUNCTION switch (53) at FSK.
(3) Set TEST switch (55) at LINE.

(4) Set CENTER FREQ CPS switch (54) at 2000
or 2550, depending on the center frequency desired.

(5) Adjust SHIFT CPS control (50) until desired
total frequency shift appears on counter.

(6) Set KEY MODE switch (56) at position that
matches the mode of teletype signal input (voltage
or current, and level).

(7) Place the FSK audio output of the TIS in the
desired audio channel by positioning EXCITER CH
1 or EXCITER CH 2 switch (as applicable) at FSK-
FAX-CW.

(8) Adjust LEVEL ADJ control (51) for a mid-
range reading on OUTPUT LEVEL meter (52).

c. FAX OPERATION. - For FAX operation from
varying dc FAX signals from associated facsimile
equipment, proceed as follows:

(1) Make sure thatfacsimile equipment is supply-
ing FAX signals to the auxiliary frame.

(2) Set FUNCTION switch (53) to FAX.

(3) Set CENTER FREQ CPS switch (54) to 1900.

(4) Place the FAX audio output of the TIS in the
desired audio channel by positioning EXCITER CH 1
or EXCITER CH 2 switch (as applicable) to FSK-
FAX-CW.

(5) Adjust LEVEL ADJ control (51) for a mid-
range reading on OUTPUT LEVEL meter (52).

3-12

d. CW KEYING. - (TELEGRAPH.) For cw mod-
ulation from voltage or current keying CW signals
delivered externally, proceed as follows:

(1) Set FUNCTION switch (53) to CW position.
(2) Set TEST switch (55) to LINE.

(3) Set KEY MODE switch (56) at position which
matches mode of CW input signal.

(4) Make sure that CW signals are being supplied
to the auxiliary frame by keyer.

(5) Place the CW audio output signals of the TIS
in the desired audio channel by setting EXCITER CH
1 or EXCITER CH 2 switch (57 or 58) to FSK-FAX-
CW position.

(6) Adjust LEVEL ADJ control(51) for mid-range
reading on OUTPUT LEVEL meter (52).

e. CARRIER ON-OFF CW KEYING. - When "dry"
(contact) CW keying is to be used, the TIS is not
used. To operate the transmitter in this mode,
proceed as follows:

(1) Remove jumper that connects terminals 17
and 18 on terminal board E3002 on the rear of the
auxiliary frame. Connect handkey across these ter-
minals.

(2) Withhandkey maintained in depressed (closed
position), tune transmitter on carrier (paragraphs
3-5 and 3-6).

(3) Set CARRIER LEVEL control (8) on CBE at
0 DB.

(4) Set LSB and USB selector switches (6 and
10, respectively) at their OFF positions.

(5) Key carrier by operating handkey.

3-8. SINGLE SIDEBAND OPERATION.

a. Tuneup the transmitter on carrier as described
in paragraphs 3-5 and 3-6. If operating FSK or
FAX, using the TIS, be sure to offset carrier as
required to maintain proper assigned frequency.
(See paragraph 3-4c.)

b. Set up the TIS for the desired type of opera-
tion as described in paragraph 3-7.

c. Rotate CARRIER LEVEL control (8) on CBE
to MIN (fully ccw) position.

d. To place the selected audio intelligence from
the TIS into the lower sideband of the transmitter
output, set LSB selector switch (6) on CBE at either
CH1 or CH 2, as applicable. For upper sideband
operation, set the USB selector switch at the appli-
cable audio channel. Set unused sideband selector
switch (LSB or USB) at OFF position.
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NOTE

The audio channel inputs to the CBE cor-
respond to the channel outputs previously set
up at the TIS.

e. For FAX, FSK, or CW transmission, adjust
GAIN control (7 or 9) of selected sideband (with in-
put applied to transmitter) so that corresponding side-
band meter (4 or 5) reads -3 db. For voice trans-
mission on audio line input, adjust applicable GAIN
control for reading of -6 db.

f. For suppressed carrier operation, leave CAR-
RIER LEVEL control (8) in MIN (off) position. For
-10 db or -20 db carrier insertion, rotate CARRIER
LEVEL control (8) to -10 or -20 db, respectively.

g. With modulating inputs set up, carefully turn
up rf drive with QOUTPUT control (25) on CHG until
reading on PLATE RF meter (204) indicates the
same voltage as when tuned on carrier. only. (See
paragraphs 3-6d for unbalanced output operation, or
paragraph 3-6c for balanced operation.) When trans-
mitter output is brought up to this point, output level
is approximately 40-kw PEP.

NOTE

When multiple tone transmission is employed,
some reduction in antenna current will be
noticed, as compared with the value obtained
with pure carrier power output. This is
normal and results because of instantaneous
addition and cancellation of tones. Do not
increase drive above the previously observed
rf plate voltage -- such action may produce
excessive distortion.

h. Set up the automatic load and drive control
(ALDC) circuit as follows:

(1) Set ALDC switch (137) at ON. Advance this
control until reading on OUTPUT meter (205) just
begins to drop.

(2) Increase rf drive until reading on PLATE
RF meter (204) is the same as in step g.

3-9. DOUBLE SIDEBAND OPERATION.

a. Tune up transmitter on carrier as described
in paragraphs 3-5 and 3-6.

b. Set up TIS for desired type of modulation as
described in paragraph 3-7.

c. Rotate CARRIER LIEVEL control (8) on CBE
to MIN (full ccw) position.

d. Set USB selector switch (10) at CH 1 or CH 2
position, depending on which is receiving the desired
audio input. Set USB GAIN control (9) at quarter
scale.
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e. Set LSB selector switch (6) at OFF and LSB
GAIN control (7) at quarter scale.

f. I suppressed carrier operation is to be used,
adjust USB GAIN control (9) until USB meter (5)
reads 50% on audio peaks. For 10-percent carrier
injection (carrier down 20 db from full power) adjust
USB GAIN control for reading of 45% on audio peaks.

g. Set USB switch (10) at OFF position and LSB
switch (6) at desired audio channel (CH 1 or CH 2
position).

h. If suppressed carrier operation is to be used.
adjust LSB GAIN control (7) until LSB meter (4)
reads 50% on audio peaks. For 10-percent carrier
injection, adjust LSB GAIN control for reading of
45% on audio peaks.

i. Return USB switch to setting chosen in step d.

j. Compare readings on both meters. If unequal,
adjust associated GAIN controls slightly to equalize.

k. For suppressed carrier operation, leave CAR-
RIER LEVEL control (8) in MIN (fully ccw) position.
For 10-percent carrier injection, rotate CARRIER
LEVEL control to -20 DB.

1. Apply drive to transmitter and adjust ALDC
circuit (if desired) as described in paragraph 3-8,
g and h.

3-10. INDEPENDENT SIDEBAND OPERATION.

a. Tune up the transmitter on carrier as described
in paragraphs 3-5 and 3-6.

b. Set up the TIS for the desired types of mod-
ulation as described in paragraph 3-T.

c. Rotate CARRIER LEVEL control (8) to MIN
position.

d. Set USB selector switch (10) at CH 1 or CH 2
position, depending on which audio channel is to be
placed in the upper sideband. Set USB GAIN con-
trol (9) at quarter scale.

e. Set LSB selector switch (6) to OFF and LSB
GAIN control (7) at quarter scale.

f. If suppressed carrier operation is to be used,
adjust USB GAIN control (9) until USB meter (5)
reads 50% on audio peaks. For 10-percent carrier
injection, adjust USB GAIN control for reading of
45% on audio peaks.

g. Set USB switch (10) at OFF position and LSB
switch (6) at other channel; i.e., if the U™B switch
was set at CH 1 in step d, set the LSB switch at
CH 2.

h. For suppressed carrier operation, adjust LSB
GAIN control (7) until LSB meter (4) reads 50% on
audio peaks. For 10-percent carrier injection, ad-
just LSB GAIN control for reading of 45% on audio
peaks.
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i. Return USB switch (10) to same setting used
in step d.

j. Compare readings on both meters, if unequal,
adjust associated GAIN controls slightly to equalize.

k. For suppressed carrier operation, leave CAR-
RIER LEVEL control (8) in MIN position. For 10-
percent injection, rotate CARRIER LEVEL control
to -20 DB.

1. Apply drive to transmitter and adjust ALDC
circuit (if desired) as described in paragraph 3-8,
g and h.

3-11. CW OPERATION.

a. Tune up the transmitter on carrier asdescribed
in paragraphs 3-5 and 3-6. If TIS is to be used
for keying, offset carrier by 1 kc to maintain prop-
er assigned frequency.

b. Set up the TIS for CW operation as described
in paragraph 3-7d.

c. Rotate CARRIER LEVEL control (8) to MIN
position.

d. Insert CW signals into either sideband by set-
ting the LSB or USB selector switch (6 or 10, re-
spectively) at the channel that is receiving the key-
ing signals from the TIS. Set the other sideband
switch at OFF.

e. With tone applied, adjust the appropriate GAIN
control (7 or 9) for a reading of -3 DB on the ap-
propriate meter (4 or 5).

f. Apply drive to transmitter as described inpara-
graph 3-8g.

3-12. EMERGENCY OPERATION.

If the 40-kw PA fails to function properly, it is
possible to operate the transmitter at 10-kw PEP,
using the 10-kw PA as an emergency power amplifier
and bypassing the 40-kw PA stage. It is also pos-
sible to bypass both the 10-kw PA and 40-kw PA
stages, and operate at 1-kw PEP from the 1-kw
IPA. The transmitter may be set up for -either
emergency output by making appropriate connections
as shown on decals permanently affixed to the inner
side walls of the associated transmitter stages.

3-13. 10-KW EMERGENCY OPERATION.
a. CONNECTIONS.

(1) Set MAIN POWER circuit breakers (132 and
219) on the main frame and PA frame, respectively,
at OFF.

(2) Set OUTPUT LOADING control (119) at EMER
position.

WARNING

Before proceeding, make sure that all ca-
pacitors in the 40-kw PA section are dis-
charged.
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(3) For emergency balanced output, make con-
nections as shown in applicable portion of PA frame
decal.

(a) Remove balance strap from its normal po-
sition between the connector nut on the vacuum ca-
pacitor stand and the antenna tuning unit connector
on the side wall of the PA section.

(b) Connect one shorting strap between the
EMER and BAL OUTPUT terminals on the PA frame
antenna terminal board.

(c) Connect a second shorting strap between
the GRD 2 and DC7302 terminals on the PA frame
antenna terminal board.

(4) For emergency unbalanced output operation,
make appropriate connections as shown on PA frame
decal:

(a) Connect the balance strap between the con-
nector nut on the vacuum capacitor stand and the
antenna tuning unit connector on the side wall of the
PA section.

(b) Connect one shorting strap between the
EMER and DC7302 terminals on the antenna terminal
board.

(c) Connect a second shorting strap between
the BAL OUTPUT and GRD 1terminalsonthe antenna
terminal board.

b. TUNING TRANSMITTER ON CARRIER.

(1) Tune up the exciter on carrier as described
in paragraph 3-5.

(2) Perform preliminary procedure described
in paragraph 3-6a, (1) through (4), but leave OUT-
PUT LOADING control in EMER position.

(3) Tune and load 1-kw IPA and 10-kw PA on
carrier as described in paragraphs 3-6b.

(4) If the transmitter is connected for emergency
unbalanced output, leave BALANCE control (250) at
the tuning chart position. For emergency opera-
tion, maximum permissible output, as indicated by
PA OUTPUT meter (105) is 10 kilowatts PEP. (This
corresponds to 8.4 amperes into a 70-ohm load or
10 amperes into a 50-ohm load, for an average power
of 5 kilowatts.

NOTE

To measure VSWR on the transmission line,
hold SWR switch in SWR position and read
VSWR on lower scale of PA OUTPUT meter
(105).

(5) If the transmitter is set up for emergency
balanced output, adjust BALANCE control (250) until
both external rf meters connected to the antenna ter-
minals on the roof of the PS frame indicate equal
currents. For a 600-ohm antenna, maximum cur-
rent in each leg is 2.9 amps (5 kilowatts average).
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c. SET UP OF TONE INTELLIGENCE UNIT TIS. -
Set up the TIS as described in paragraph 3-7.

d. SSB, DSB, ISB, and CW OPERATION. - Per-
form the applicable procedures described in para-
graphs 3-8 through 3-11. When applying drive to
the transmitter, be careful to limit peak envelope
power, as indicated on PA OUTPUT meter (105) to
10 kilowatts.

3-14. 1.KW EMERGENCY OPERATION.

a. CONNECTIONS.

(1) Set MAIN POWER circuit breakers (132 and
219) on the main frame and PA frame, respectively,
at OFF.

WARNING

Before proceeding, make sure that all ca-
pacitors in the main frame PA section are
discharged.

(2) Disconnect and remove lead from coupling
capacitor C949 to input of directional coupler DC900.

(3) Connect cable W901 (loose item) between
P902 and input of directional coupler DCS00.

(4) Connect plug P1009 on cable W1004 (from
1-kw IPA) to P902 through feed through connector
CP900.

(5) SetOUTPUT LOADING control (119) at EMER.
b. TUNING. - Tune the rf and 1-kw IPA circuits
on carrier as follows:

(1) Tune up the exciter on carrier as described
in paragraph 3-5.

(2) Perform procedures described in paragraph
3-6, a(l1) through a(4) and b(1) through b(11).

(3) Set TUNE-OPERATE switch (139) at OP-
ERATE position. Adjust IPA BIAS ADJ (158) for a

reading of 200 ma on IPA PLATE CURRENT meter
(121).

(4) Return rf amplifier and 1-kw IPA circuits as
described in paragraph 3-6, b(1) through b(7) and
b(11).

c. LOADING. - Load the 1-kw IPA as described
in paragraph 3-6b(18), until the IPA PLATE CUR-
RENT meter reads approximately 300 ma.

d. UNBALANCED OUTPUT TERMINATION.

(1) If the transmitter is connected for unbalanced
output, setting of BALANCE control (250) is of no
importance.

(2) For emergency operation, maximum permis-
sable output is 1-kw PEP. For a 50-ohm antenna,
this corresponds to approximately 3.1 kw as indicat-
ed on OUTPUT meter (205). For a 70-ohm antenna,
it is approximately 2.6 kw.

e. BALANCED OUTPUT TERMINATION.

(1) Adjust BALANCE control (250) until the two
external antenna current meters on the roof of the
PS frame indicate equal currents.

(2) For balanced 600-ohm output, maximum
antenna current in each leg is .91 amperes.

f. SET UP OF TONE INTELLIGENCE UNIT TIS.-
Set up the TIS as described in paragraph 3-7.

g. SSB, DSB, ISB, AND CW OPERATION. - Per-
form the procedures described in paragraphs 3-8
through 3-11. When applying drive to the trans-
mitter, be careful to limit peak envelope power to
1 kilowatt.

3-15. STOPPING PROCEDURES.

a. STANDBY. - When the GPT-40K is to be turned
off for a limited interval of time, the temperature
control oven circuits in the exciter should be left
on to maintain maximum frequency stability. To
place the transmitter in standby, proceed as follows:

UNIT CONTROL POSITION ACTION
PA frame control HIGH VOLTAGE (220) OFF All indicators on PA and PS
panel MAIN POWER (219) OFF frames go off and meters
drop to zero.
PS frame control BLOWER (253) OFF
panel FINAL FIL (257) OFF
Main frame con- PA SCREEN (140) OFF All indicators on main frame
trol panel TUNE-OPERATE (139) TUNE go off and all meters on
HIGH VOLTAGE (141) OFF auxiliary frame meter panel
MAIN POWER (132) OFF drop to zero.
CPP-2 POWER-STANDBY STANDBY POWER lamp (62) goes off
STANDBY lamp (61) lights
TIS B+ (60) STANDBY B+ lamp (59) goes off
Css ON-STANDBY (45) STANDBY POWER lamp (42) goes off
STANDBY lamp (47) lights
CHG POWER (14) STANDBY STANDBY lamp (15) lights
CBE ON-OFF (12) OFF POWER lamp (11) goes off

010640320
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b. COMPLETE STOPPING. - If the transmitter
is in standby, simply set MAIN POWER AUXILIARY
FRAME circuit breaker on rear of auxiliary frame

to OFF. For complete stopping from full on condi-
tion, proceed as follows:
UNIT CONTROL POSITION
PA Frame HIGH VOLTAGE (220) OFF
Control
MAIN POWER (219) OFF
PS Frame BLOWER (253) OFF
Control Panel
FINAL FIL (257) OFF
Main Power PA SCREEN (140) TUNE
Panel
TUNE-OPERATE OFF
(139)
HIGH VOLTAGE (141) OFF
MAIN POWER (132) OFF
Auxiliary Frame MAIN POWER OFF
AUXILIARY
FRAME

c. EMERGENCY STOPPING. - For quick stopping
during anemergency, set the following circuit breakers
at OFF:

MAIN POWER (219)

MAIN POWER (132)

BLOWER (253)

MAIN POWER AUXILIARY FRAME

NOTE

Every attempt should be made to maintain
power to the exciter at all times. Indis-
criminate interruption of power will result
in loss of frequency stability and may require
resetting of the 1-mc frequency standard in
primary standard CSS.

3-16. OPERATOR’S MAINTENANCE.

a. GENERAL. - The operator should observe that
transmitter controls, indicator lamps, and meters
are functioning properly. During daily operation,
all electrical quantities measurable with built-in
meters should be observed and compared with es-
tablished standards. Noticable irregularities should
be immediately referred to maintenance personnel.

b. REPLACEMENT OF FUSES. - Tables 3-3 and
3-4 list all fuses in the transmitter, their panel
designations, types, and indicate their functions.

CAUTION

Never replace a fuse with one of higher rating.
If a fuse burns out immediately after replace-
ment, do not replace it a second time until
the trouble has been located and corrected.

TABLE 3-3. AUXILIARY AND MAIN FRAMES, FUSE LOCATIONS AND FUNCTIONS

PANEL REFERENCE
LOCATION DESIGNATION TYPE CIRCUIT PROTECTED DESIGNATION

10-kw high voltage H.V. FILAMENT MDL 1 Filaments V600 through F600 through F605
rectifier V605
Relay panel MAIN BLOWER MDL 10 Main blower B800 F700 through F702
Relay panel REAR FAN MDL 5 Rear fan B3001 F703
Relay panel PA FIL MDL 5 Filaments of PA V900 F705
Relay panel TIMER MDL 1 Timer MT701 FT704
Rf amplifier drawer B+ MDL 1/4 Plate circuits of V201 F2000

and V202 in RFC
Rf amplifier drawer IPA BIAS MDL 1/8 Bias circuit of PA V900 | P2001
Rf amplifier drawer IPA BLOWER MDL 2 Blower B201 F2002
Rf amplifier drawer TPA FIL MDL 2 Filament of IPA V203 F2003
Rf amplifier drawer LV MDL 1.5 Rf -amplifier driver F2004
Auxiliary frame (rear) FRONT FAN MDL 5 Front fan B3000 F3000
SWCU-1 OVLD LIGHT MDL 1 Lamp 1705 F101
SWCU-1 B+ MDL 1/8| SWCU-1 power F102

supply
SWCU-1 AC MDL 1 SWCU-1 transformer F103

T101 J
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TABLE 3-4. PA AND PS FRAMES, FUSE LOCATIONS AND FUNCTIONS

010640320

PANEL REFERENCE

LOCATION DESIGNATION TYPE CIRCUIT PROTECTED DESIGNATION
Bias supply LV AGC 1/8 Low voltage power supply F7501

BIAS MDL-1/2 600-volt power supply F7502

AC POWER MDL-3 Transformer T7501 F7503
Relay panel TOP FAN MDL-5 Top fan B7301 F7601

BLOWER MDL-2 Blower delay meter F7602

ELAPSE METERS MDL-2 Filament time meter F7603

TIME DELAY MDL-2 Time delay and plate F7604

time meters

SHORTING RELAY MDL-2 Time delay relay F7605

BLOWER CONTACTOR MDL-2 Blower relay K7101 F'7606
PS frame TOP FAN MDL-3 Top fan B3102 F8101
40-kw high H.V. FILAMENT MDL-1 Filament transformers F8401 thru
voltage power T8401 thru T8406 F8406
supply
PS frame INTERLOCK MDL-5 Contactors K8101 and F8501
control panel K8102

BREAKER MOTOR MDL-5 Breaker motor B8101 F8502

LIGHTS MDL-2 Antenna tuning unit F8503

light circuit
3-17/3-18
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SECTION 4
SUPPLEMENTARY DATA

4-1. INTRODUCTION.

This section contains supplementary information
useful to the operator of the GPT-40K transmitter.
Paragraph 4-2 relates maximum antenna current to
peak envelope power so that the operator can com-
pute maximum current levels for his specific ap-
plication. Paragraph 4-3 describes two-tone test
procedures, as used to set up full PEP and check-
ing distortion.

4-2. CALCULATION OF MAXIMUM ANTENNA
CURRENT.

a. GENERAL. - When tuning the GPT-40K trans-
mitter, care must be taken not to exceed specified
power ratings. This paragraph indicates how max-
imum antenna current can be approximately calculat-
ed for different antenna impedances under carrier
or multi-signal transmission. A practical method
of setting up the transmitter for maximum PEP and
minimum distortion with any complex type of side-
band information is included in paragraph 4-3.

b. CARRIER TRANSMISSION. - The GPT-40K is
rated at 40,000 watts PEP, 20,000 watts average
(CW or FSK). When tuning the transmitter to full
PEP, always calculate maximum antenna current in
terms of average power.

Thus, P = 20,000 watts = 2
average 1R
or I 20, 000
max R

where Imax = maximum antenna current
R = antenna impedance

For unbalanced 70-ohm output,

I = 570 = 16.6 amperes

For unbalanced 50-ohm output,

= /20, 000
]max = 20 = 20 amperes

When operating balanced 600-ohm output,
A /20, 000 _
Ima.x = 500 = 5.8 amperes

010640320

c. MULTI-TONE TRANSMISSION. - When two or
more tones are used to modulate a sideband,

PEP

Paverage N
where PEP

1

Peak Envelope Power
N = Number of Tones
(1) For two-tone operation,

p _ 40,000
average 2

= 20,000 watts

Thus, maximum antenna current ontwo-tone trans-
missions can be calculated as for carrier trans-
mission (b, above).

(2) Now assume that four tones are used:

_ PEP _
Poverage = —4— = 10,000 waits

For unbalanced 70-ohm output,

~ /10,000 . B
Loax = %5 £\/142.8 = 11.8 amperes

For unbalanced 50-ohm output,

~ /10, 000
Imax AN 5o 2/200 = 14 amperes (approx)

For balanced 600-ohm output,

o /10,000 ./~ _
Imax \/ o5 £\/16.¢7 = 4 amperes (approx)

Thus, as more tones are added, antenna current
is reduced for any given PEP rating. In practice,
rf excitation must be reduced to prevent exceeding
the PEP as more tones are added. Failure to reduce
excitation will result in excessive distortion and may
damage equipment.

4-3. TWO-TONE TESTING.

a. GENERAL., -.The operating procedures present-
ed in section 3 can be used to quickly bring the
GPT-40K to full rated output in the field. This
paragraph describes an alternate method of obtain-
ing full rated power, using two-tone testing tech-
niques, and indicates how signal-to-distortion ratio
can be measured at rated output. An rf spectrum
analyzer and a two-tone generator (such as a TMC
Model PTE-3, or equivalent) must be used to measre
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signal-to-distortion ratio. In the absence of a spec-
trum analyzer, rough distortion checks can be made
with a good oscilloscope.

If the output signal of a linear amplifier is a
replica of the exciting signal, there are no distor-
tion products.

However; when a multiple signal source (such as
multiple tones or a voice signal) is applied, an in-
herent mixing action occurs, producing distortion.
Such distortion products are the sum and difference
combinations of the original frequencies. The degree
of such intermodulation distortion caused by any non-
linearity can be measured by the two-tone test. In
this test, two known radio frequencies of equal am-
plitude are applied to the amplifier and the output
signal is examined for spurious products. These
products fall in the fundamental signal region and
in the harmonic regions. The tuned circuits of the
amplifier filter out the spurious signals falling in
the harmonic regions. Such signals are called even
order products. However, the odd-order products
(such as third order and fifth order) fall close to
the fundamental output frequency of the amplifier.
The third-order product frequencies are 2f; - 2
and 2fp - f1 where f1 and f2 represent any two radio
frequencies present in thedesiredtransmission. The
fifth-order product frequencies are 3f; - 2f2 and
3fg - 2fy. These are shown in figure 4-1. For
illustrative purposes, figure 4-1 shows the basic
tones and third and f{ifth order distortion products

when a 2-mc carrier is modulated by two audio tones
of 935 cps and 2805 cps. Note that the frequency
spacing of the distortion products is always equal
to the frequency difference between the two original
tones, or legitimate sideband frequencies. When a
linear amplifier is heavily overloaded, such spurious
frequencies can extend beyond the original channel,
causing adjacent channel interference.

Using a two-tone test, the distortion (called signal-
to-distortion ratio) is defined as the ratio of the
amplitude of one test tone to the amplitude of the
odd-order products and is expressed in db. Gen-
erally, odd-order products such as the fifth, seventh,
and so forth, are negligible in amplitude in com-
parison to the third-order product. In the GPT-
40K, the signal-to-distortion ratio for a two-tone in-
put at full rated output is specified as 35 db min-
imum.

EXAMPLE 1

Figure 4-2 shows output waveforms observed on
the spectrum analyzer of the PTE-3 with two-tone
input applied to the transmitter and the transmitter
tuned and loaded to 40-kw PEP, operating single
sideband, upper carrier. In each case, the band-
width displayed is 10-kc. In pattern A, the carrier
(almost fully suppressed) is centered on the display.
The two test tones appear 935 cps and 2805 cps
above the carrier. The third order modulation product

fy fa
(f + 935)  (fc + 2805)
3f, - 2f, 28, - f 2f, - f, 3f, - 2f,
| | | |
1.997195 1.999065 2,000935 2.002805 2.004675 2.006545
4 T 4 4 a

317-3

BASIC TEST TONES

THIRD ORDER PRODUCTS

FIFTH ORDER PRODUCTS

Figure 4-1. Odd Order Distortion Product Distribution
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5
t.+2805

f,+5000

A
f,+935 f.+1870
f +2805
///fc+6870
B
fo+935 f+1870
f.+2805
f +6870
C

Figure 4-2.

fc+6545(FIFTH ORDER)
fc +4675(THIRD ORDER)

f+7805

fc+4675(THIRD ORDER)
t.+6545(FIFTH ORDER)

Two-Tone Spectrum Analyzer Patterns (Example 1)
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is too small to be discerned. The fifth-order har-
monic is not included in the displayed passband. In
pattern B, the tones are centered within the 10-kc
passband so that both third and fifth order harmonics
fall within the display passband. Again the distor-
tion products are not discernible. In pattern C,
the vertical scale attenuation of the spectrum analyzer
oscilloscope is reduced, so that the two tone peaks
rise 20 db. The third and fifth order modulation
products can now be seen. They are well below
40 db. In pattern D, the display is centered at the
second tone to permit better viewing of the fifthorder
distortion product.

EXAMPLE 2

Figure 4-3 illustrates the appearance of trans-
mitter output waveforms under varying conditions.
In pattern A, a two-tone input signal is applied to
an improperly tuned transmitter and the output is
monitored on a spectrum analyzer. The fundamen-
tal tones, situated 1-kc on each side of the zero
reference, are at a power level of zero db. The
third and fifth odd order products are shown for
each sideband. The third order product is down
15 db; the fifth order product is down 25 db. This
distortion level is a result of improper tuning. The
transmitter should be retuned until the signal-to-
distortion ratio is at least 35 db.

In pattern B, a 16-channel teletype signal is mod-
ulating the Al slot of a transmitter.

The input level shown is approximately zero db.
Note that, because of intermodulation distortion
effects, much of the modulating information extends
into adjacent frequency slots. This represents a
case of extreme distortion. If additional voice slots
were used under these conditions, they would be
highly distorted.

Pattern C shows the effect of reducing the power
level of the composite tones 15 db. Some improve-
ment is noted; however, a high degree of distortion
is still present and appears in adjacent slots as
noise. The carrier appears in this pattern, approxi-
mately 17 db down.

Pattern D shows the insertion of two-tones in the
upper sideband of a properly tuned transmitter.
With the fundamental tone level at zero db, the third
and fifth order products are at least 35 db down.
With the transmitter tuned in this fashion, inter-
modulation between slots is reduced to a minimum.

Pattern E shows the result of proper operation.
With the composite tones in the Al slot 15 db down
from the zero reference, the distortion in adjacent
sideband slots is well below 35 db. The carrier,
set 20 db down, is at normal operating amplitude.

Pattern F, taken with a sweep width of 10-kc on
the spectrum analyzer, shows portions of all four
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sideband slots. The composite tones are shown in
the Al slot and line-up tones are shown in the voice
slots. The line-up tones are adjusted for zero db
level, the composite tones are 15 db down, and the
carrier is 20 db down. This pattern represents
clean transmission for all four sideband slots, since
distortion is at least 35 db down.

Pattern G, taken during a period of normal trans-
mission, shows the Al and Bl sideband slots of a
properly tuned transmitter. The Bl slot is modulat-
ed with voice signals, while composite tones are
transmitted in the Al slot. Noise level in the outer
slots is at least 35 db down, indicating normal tuning
and normal input levels.

b. TWO-TONE TESTING WITH SPECTRUM AN-
ALYZER. If a PTE-3 or equivalent is available for
test, proceed as follows:

(1) Connect the two-tone audio output of the
two-tone generator to audio line 1 or audio line 2
input on terminal board E3002 at rear of auxiliary
frame.

(2) Tune transmitter to carrier as described in
paragraphs 3-5 and 3-6.

(3) Set appropriate EXCITER switch (57 or 58)
at CH 1 or CH 2 position (as determined by connec-
tion made in (1) above).

(4) Set MONITOR switch (64) on the APP at PA
position and connect the rf input cable on the spec-
trum analyzer to MONITOR OUTPUT jack (65).

(5) With transmitter operating at 40-kw, as in-
dicated by reading on OUTPUT meter (205), check
the amplitude of odd order distortion displayed on
spectrum analyzer. All odd order distortion should
be at least 35 db down from basic test frequencies.
If necessary, make slight adjustments in tuning and
loading of the 10-kw PA and 40-kw PA to decrease
distortion. When satisfactory output is obtained,
carefully note maximum amplitude of basic tones on
face of the analyzer.

NOTE

For complete operating information on the
TMC Model PTE-3, refer to the TMC tech-
nical manual for the PTE-3.

(6) Reduce drive to minimum.

(7) Apply mal signal input to transmitter and
carefully increase drive until the same amount of
maximum deflection is obtained on spectrum an-
alyzer as noted in step (5). This corresponds to
full PEP and insures that distortion levels are not
exceeded.
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c. TWO-TONE TESTING WITH OSCILLOSCOPE. -
If only a two-tone generator andoscilliscope is avail-
able for test, proceed as follows:

(1) Perform steps (1) through (3) of b above.

(2) Set MONITOR switch (64) on the APP-3 to
PA position and connect an rf cable between the
MONITOR OUTPUT jack on the APP and the vertical
input to the oscilloscope.

(3) With the transmitter set up for full rated
output, as indicated by reading on OUTPUT meter
(205), note the waveform obtained onthe oscilloscope.
The outline of the two-tone pattern should look like
the solid line of figure 4-4. The dashed lines re-
present distortion. The peaks should not be rounded
or flattened - such distortion is caused by too much
drive or too little loading. If necessary, adjusttuning
and loading of the 10-kw PA and 40-kw PA until the
ideal pattern is obtained with full power output. When
satisfactory output is obtained, carefully note maxi-
mum amplitude of pattern on oscilloscope screen.

(4) Reduce drive to minimum.

4-6

(5) Apply normal signal input to transmitter and
carefully increase drive until the same amount of
maximum deflection is obtained on oscilloscope
screen as noted in step (3) above. This corresponds
to full PEP and insures that distortion is at reason-
able level.
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Figure 4-4. Two-Tone Oscilloscope Pattern
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