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C OMMUNICATI ONS ENGINEERS

700 FENIMORE ROAD MAMARONECK. N. Y.

WMarranty

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
the supplier thereof.

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

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

i 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 these specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TMC assume any liability for consequential damages, or
for loss, damage or expense directly or indirectly arising from the use of TMC Products, or any in-
ability to use them either separately or in combination with other equipment or materials or from any
other cause. *Electron tubes also include semi-conductor devices.
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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 returni authorization must be obtained from TMC prior to
shipment. The request for return authorization should include the following information:

Model Number of Equipment.
Serial Number of Equipment.
TMC Part Number.

Nature of defect or cause of failure.

bR N e

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 instruction manual covers the theory and main-
tenance of the last five frames of the GPT-200K trans-
mitter. The GPT-200K frames are the buffer frame,
the tube frame, the 200K PA frame, the PS A frame,
and the PS B frame. Those circuits in the preceding
frames of the transmitter that are modified specifi-
cally for use with the GPT-200K are also covered. To
facilitate troubleshooting of the GPT-200K transmitter
as an integral unit, an overall transmitter block dia-
gram analysis as well as system troubleshooting data
is includedin this manual. System description, oper-
ating instructions, and maintenance instructions ap-
plicableto the transmitter are coveredin the following
TMC publications:

Overall Transmitter Technical Manual for
Description GPT-200K Transmitter
Volume IS

Operating Procedures
for Synthesized
GPT-200K Transmitter

Theory and Mainte-
nance of GPT-10K
Transmitter

Theory and Mainte-
nance of GPT-40K
Transmitter

Maintenance of Syn-
thesized Exciter

Operator's Manual for
Synthesized GPT-200K
Transmitter

Maintenance Manual for
Transmitting Set, Radio

Model GPT-10K, Volume II

Maintenance Manual for
GPT-40K Transmitter,
Volume III

Technical Manual for

Sideband Generator,
SBG-1B or SBG-2B

iii
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SECTION 1
GENERAL INFORMATION

1-1. PURPOSE OF EQUIPMENT.

The GPT-200K transmitter (figure 1-1) is a con-
servatively rated general purpose transmitter that
delivers 200, 000 watts PEP (peak envelope power), or
100, 000 watts average power, throughout the 2- to 28-
mcrange. The operating modes of thetransmitter are:

a. Single sideband (SSB) with suppressed or any
degree of carrier.

b. Double sideband (DSB) with suppressed or any
degree of carrier (This mode includes AM (ampli-
tude modulation) operation.)

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

d. Frequency-shift telegraphy (FSK).

e. Facsimile (FAX).

f. Keyed carrier telegraphy (CW).
1-2. EQUIPMENT SUPPLIED.

Table 1-1 lists all the major components of the
GPT-200K transmitter. Corresponding common no-
menclature is also indicated.

1-3. DESCRIPTION OF EQUIPMENT.

a. GENERAL. - The GPT-200K Transmitter (fig-
ure 1-1) consists of nine frame assemblies: From left
to right these frame assemblies are: auxiliary, main,
PA, PS, buffer, tube, 200K PA, PSA, and PSB. The
frames are bolted together and to four base assemblies
{two frames per base). the buffer frame rests on the
floor. Primary power lines are fed through the base
assemblies.

b. 40-KW SECTION FRAMES. - The first four
frames of the transmitter are identical in appearance
to the frames that constitute the GPT-40K transmit-
ter. When used as part of the GPT-200K, several in-
terconnections are made from the 40-kw section to the
final frames of the transmitter.

c. BUFFER COMPARTMENT ASSEMBLY, AX-392
(BUFFER FRAME). - The buffer frame contains co-
axial-switching and loading circuits for the 40-kw out-
put. The 40-kw r-foutput is coupledthrough a coaxial
line connected from the PA frame to a fitting at thetop
of the buffer frame. Three coaxial switches in the up-
per inside of the frame route the r-f signal to either:
a dummy load (three high-wattage resistors) mounted
vertically in the lower portion of the frame; or a broad-
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band transformer mounted at the top of the frame; or,
directly through a coaxial line to a link that connects
toa directional coupler inthe PSA frame. The dummy
loadresistors are air-cooled; air flow is discussed in
the following paragraph.

d. FINAL TUBE COMPARTMENT ASSEMBLY
AX-393 (TUBE FRAME), - The tube frame housestwo
power-amplifier tubes. These tubes are mounted on
shelves that divide the frame in half. The tube input
circuits are located above the shelves. Part of the
cooling blower, a blower delay relay, a contactor, and
a spare-parts box occupy the lower half of the frame.

The cooling blower, mountedin the lower half of the
tube and 200K PA frames, provides air cooling for the
dummy load and the two power amplifier tubes. The
blower draws air in through the intake air ducts at the
top of thebuffer frame and exhausts it through air ducts
at the top of the tube frame.

The spare-parts box contain tubes and fuses. The
box is reached by opening the tube frame front door.

e. FINAL PA FRAME ASSEMBLY AX-394 (200K
PA frame). - The 200K PA frame houses the 200-kw
r-f output tuning circuit, a meter panel, two bias sup-
ply drawers, two relay panels, power supply and power
control circuits, and part of the cooling blower (de-
scribedin preceding paragraph), The 200-kw r-f out-
put tuning components occupy the upper half of the
frame. Transformers that provide filament voltage for
the power-amplifier tubes occupy the lower half of the
frame. Four fans provide air cooling for 200-kw r-f
output tuning components.

(1) METER PANEL AM-118 (200K PA FRAME
METER PANEL). - The 200K PA frame meter panel,
mounted at the top of the 200K PA frame, contains
six metersthat monitor r-f input drive voltage, power
amplifier tube plate currents, r-f plate voltage, r-f
load voltage, and r-f power output.

(2) FINAL AMPLIFIER AND CONTROL PANEL
AX-395 (200KW PA). -The 200-KW PA, located below
the 200K PA frame meter panel, contains all r-f tun-
ing components and controls for the 200-kw power
amplifier. The upper front of the 200K PA frame has
two swing-out plexiglass doors that facilitate access
to the 200-kw r-f output tuning components. Oper-
ating controls and their associated counter-type dials,
indicator lamps that indicate the operating mode, and
high-voltage indicators for thepower amplifier tubes
are located on the front panel.

1-1



TABLE 1-1. EQUIPMENT SUPPLIED

TMC DESIGNATION

COMMON NAME

Auxiliary Frame Assemble (AX-575)
Auxiliary Meter Panel AX-107

Sideband Generator, Model SBG-1 or SBG-2

Sideband Exciter, Model CBE-1 (see note 1)
Sideband Exciter, Model CBE-2 (see note 2)

Frequency Amplifier, Model CHG-2B

Controlled Master Oscillator, Model CMO-1

Primary Standard, Model CSS-1C
Primary Standarc?,r Model CSS-2
Divider Chain, Model CHL-1
Controlled Oscillator, Model CHL-1
Power Supply, Model CPP-5

Power Supply, Model CPP-2

Tone Intelligence Unit, Model TIS-3A (see note 3)

Auxiliary Power Panel, Model APP-10

Standing Wave Control Unit, Model SWCU-1

Keyer Monitor Control Unit, Model KMCU-1 (see note 3)

Main Frame Assembly AX-557
Main Meter Panel AM-122
Power Amplifier Section AX-510
Rf amplifier Drawer AX-104
Rf Amplifier, Model RFC-1A
Main Power Panel AX-504
High Voltage Rectifier AX-103
Relay Panel AR-161
Main Power Supply AX-138

PA Frame Assembly AP-116

PA Frame Meter Panel AM-115

Auxiliary frame
Auxiliary meter panel
Sideband Generator SBG

Sideband Exciter CBE

Frequency Amplifier CHG

Controlled Master Oscillator CMO

Primary Standard CSS

Divider Chain CHL

Controlled Oscillator CLL

Power Supply CPP-5

Power Supply CPP-2

Tone Intelligence Unit TIS
Auxiliary power panel

Standing Wave Control Unit SWCU
Keyer Monitor Control Unit KMCU
Main frame

Main meter panel

10-kw PA

Rf amplifier drawer

1-kw IPA or RFC

Main power panel

10-kw high-voltage rectifier
10-kw relay panel

10-kw main power supply

PA frame

PA frame meter panel

NOTES:

1. Part of Sideband Generator SBG-1.
2. Part of Sideband Generator SBG-2.

3. Tone Intelligence Unit TIS and Keyer Monitor Control Unit KMCU are optional items.

1-2
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TABLE 1-1. EQUIPMENT SUPPLIED (CONT)

TMC DESIGNATION

COMMON NAME

Power Amplifier AX-511

PA Control Panel AX-210

Bias Supply Drawer AP-117

PA Frame Relay Panel AR-116
PS Frame Assembly AP-118

Antenna Tuning Unit AT-106

Crowbar Drawer AX-212

12-kv High Voltage Rectifier AP-105

PS Control Panel AX-213
Buffer Compartment Assembly AX-392
Final Tube Compartment Assembly AX-393
Final PA Frame Assembly AX-394

Meter Panel AM-118

Final Amplifier and Control Panel AX-395

Final PA Control Panel AX-396

Bias Supply AP-108 (see note 4)

Relay and Indicator Panel AR-137

Relay and Indicator Panel AR-138
Power Supply A Frame AP-109

Meter Panel AM-119

Antenna Switching Deck and Retune and SWR Panels
AX-397

Crowbar Drawer AX-398
HV Rectifier AP-110

PS A Control Panel AX-399

Power Supply B Frame AP-111

Meter Panel AM-120

Antenna Tuner Deck AT-105

40-kw PA

PA frame control panel

Bias supply drawer

PA frame relay panel

PS frame

Antenna tuning unit

Crowbar drawer

40-kw high voltage rectifier
PS frame control panel
Buffer frame

Tube frame

200-K PA frame

200-K PA frame meter panel
200-kw PA

200-K PA frame control panel
Bias supply A or B (see note 5)
Relay and indicator panel A
Relay and indicator B

PSA frame

PSA frame meter panel

Antenna switching unit

PSA crowbar drawer
100-kw high-voltage rectifier A

PSA frame control panel

PSB frame

PSB frame meter panel

Antenna tuner deck

NOTES:

4. Two bias supplies are provided.
5. Bias supply A located at left and B at right.

008650321
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TABLE 1-1. EQUIPMENT

SUPPLIED (CONT)

TMC DESIGNATION

COMMON NAME

Crowbar Drawer AX-398
HV Rectifier AP-110
PS B Control Panel AX-399
Miscellaneous:
Coaxial transmission line
Air ducts

Mating Connectors

PSB crowbar drawer
100-kw high-voltage rectifier B

PSB frame control panel

(3) FINAL PA CONTROL PANEL AX-396 (200K
PA FRAME CONTROL PANEL), — The 200K PA
frame control panel controls the application of plate
voltage to the power amplifier tubes. Power for the
coolingblower and allfans inthe 200K PA frame isalso
controlled by a circuit breaker on this panel. Primary
power adjustments for the A and B power amplifier tube
are individually controlled by selector switches. The
panel alsomonitors all interlock circuits and includes
RESET pushbuttons associated with the A and B pro-
tective relays in the 200K PA frame. Other controls
on this panel include an EMERGENCY/TUNE/OPER-
ATE switch, a remote r-f drive control, and band-
switch release pushbuttons.

(4) BIASSUPPLY (BIASSUPPLY AOR B). - Two
identical bias supplies are rack-mounted side-by-side
inthe lower front portion of the 200K PA frame. These
supplies provide bias for the twopower amplifier tubes
(nominal +450 volts regulated output to the cathode of
each tube). Each bias supply has an a-c power switch,
a bias adjustment control, indicators, and fuses.

(5) RELAY AND INDICATOR PANELS AR-137
AND AR-138 (RELAY AND INDICATOR PANELS A
AND B). - Relay and indicator panels A and B are rack-
mounted side-by-side at the bottom of the 200K PA
frame. Relay and indicator panel A is located to the
left of relay and indicator panel B and services power
amplifier tube A circuits. Relay and indicator panel
B is used primarily in conjunction with power ampli-
fier tube B circuits. Each relay and indicator panel
contains nine relays that protect the associated power
amplifier tube against overloads and other damaging
conditions. The relays and associated terminal boards
are mounted under a front panel cover plate for quick
accessibility. The upper portion of the relay and indi-
cator panels are similar in appearance except for one
indicator lamp. Each panel contains FILAMENT TIME
and PLATE TIME meters, a TIME DELAY control,
and overload indicator lamps. In addition, each panel
contains screwdriver adjustments for plate, grid, bias,
and tube protect relays. Included on each panel are
fuses for circuits in the 200K PA frame.

1-4

f. POWER SUPPLY A FRAME AP-109 (PSA
FRAME). - The PSA frame houses the high-voltage
power supplycomponents and control circuits associ-
ated with power amplifier tube A. The PSA frame con-
tains a meter panel, anantenna switching unit, a crow-
bar drawer, a 100-kw high-voltage rectifier and a pow-
er-supply control panel. The frame is divided into a
front and rear section by a partition that supports many
of the components. Behind the partition on the upper
section of the frame, is a motorized circuit breaker.
Other components in this section include high-voltage
resistors and a shorting relay switch and indicator
lamp (used to indicate that bias voltage is present).
The lower section of the frame contains high-voltage
capacitors and transformers. Behind the antenna
switching unit front panel, mounted on a horizontal plat-
form, is the retune and SWR (standing wave ratio) chas-
sis, which contains protective circuits for the power
amplifier. A directional coupler and coaxial link seg-
ment located directly above the SWR chassis are used
for transmission of r-f output power. When operating
into anunbalanced load a right angle segment is used,
with r-f power routed through afitting at the topof the
frame. For balanced output operation, the right-angle
coaxial segment is replaced witha straight feedthrough
segment that routes r-f to the PSB frame.

(1) METER PANEL AM-119 (PSA FRAME METER
PANEL), - The PSAframe meter panel mounted at the
top of the PSA frame contains five meters. Four of
these meters monitor power amplifier tube A grid cur-
rent, bias, plate voltage, and filament primary voltage.
The fifth meter measures VSWR on the transmission
line.

(2) ANTENNA SWITCHING DECK AND RETUNE
AND SWR PANELS AX-397 (ANTENNA SWITCHING
UNIT). - Theantenna switchingunit is located directly
below the PSA frame meter panel. It contains con-
trols and indicators for the output switching circuit,
controls associated withthe retune and SWR protective
overload relays, and calibration controls for the SWR
metering circuit.

(3) CROWBAR DRAWER AX-398 (PSA CROW-
BAR DRAWER). - The crowbar drawer, a slide-
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mounted unit, is located directly below the antenna
switching unit. This drawer contains a high voltage
thyratrontube, visible behind a plexiglass window, that
protects final power-amplifier tube A from excessive
acring. The front panel contains a RESERVOIR meter
that indicates the voltage applied to the reservoir fila-
ment of the thyratron tube. Adjustments for the trig-
ger level and reservoir voltage are accessible on the
front panel.

(4) HIGHVOLTAGE RECTIFIER AP-110 (100-KW
HIGH-VOLTAGE RECTIFIER A). - The 100-kw high-
voltage rectifier A, aslide-mountedunit belowthe PSA
frame crowbar drawer, contains six high-voltage recti-
fier tubes and their associatedfilament transformers.
This unit provides 20, 000 volts dc forthe plate of pow-
er amplifier tube A. A plexiglasswindow onthe front
panel permits observation of the rectifier tubes. Heavy
insulated button connectors at the rear of the unit pro-
vide connections for 3-phase input and dc output volt-
ages. Each filament circuit is protected by a fuse on
the front panel.

(5) POWERSUPPLY ACONTROL PANEL AX-399
(PSA FRAME CONTROL PANEL). - The PSA frame
control panel, mounted below 100-kw high voltage recti-
fier A, contains the circuit breaker for applying pri-
mary and filament power tothe circuits associated with
power amplifier tube A. The panel also contains fault
indicator lamps associated with the 100-kw high-volt-
age rectifier blower and top fan.

g. POWER SUPPLY B FRAME AP-111 (PSB
FRAME). - The PSB frame houses the high-voltage
components and power-control circuits associated with
power amplifier tube B. The equipment in the PSB
frame is similar to that in the PSA frame except that
an antenna tuner unit is substituted for the antenna
switching unit; connections are provided for 600-ohm
balanced output.

The antenna tuner deck, located directly below the
PSBframe meter panel, contains circuits for matching
the output of the power amplifier stage to a 600-ohm
balanced transmission line. Located behind the front
panel and mounted on a platform is a balanced load
matching transformer and its related components.
Connections from the balanced secondary of the trans-
former are made to two antenna terminal posts that
arelocated at thetop ofthe frame. The front panel has
a plexiglass window that permits observation of the
components. Two controls on the panel adjust the
matching and balancing of the antenna system.

1-4. TECHNICAL CHARACTERISTICS.

Frequency Range: 2-28 mc

Output Power: 200, 000 watts, 2-tone
PEP, 3rd order distor-
tion products down at
least 35 db below tone
level.

Operating Modes: SSB, ISB, DSB, FSK,
FAX, CW, and AM.
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Second harmonic at
least 50 db below PEP.
third harmonic at
least 65 db below PEP.

Harmonic Suppression:

Primary Power Require-
ments: (with exciter)

40K section 3-phase, 220 volts,
50/60 cps, 200 am-
peres per leg (No.
1,/0 wire).

200K section 3-phase, 220 volts,
50/60 cps, 75 am-
peres per leg (No.

6 wire).

3-phase, 480 volts.
50/60 cps, 200 am-
peres per leg (No.
4/0 wire).

1 part in 108 (using
CCS-1) or 109 (using
CCS-2). at any 100-
cycle increment from
2 to 28-mc.

Frequency Stability:

Carrier Insertion: -55 db to full output.

Environment: Between 0 C (32" F)
and 50°C (122" F) for
humidity as high as
907.

50 or 70 ohms un-
balanced; 600 ohms
balanced. Double

PI network will match
load with VSWR of 2:1
maximum.

Output Impedance:

Audio Inputs: Two independent 600-
ohm channels, balanced
or unbalanced; -20 dbm
input level for full RF

output.

CBE-1: Within 3.0 db
from 350 to
7500 cps for
eachsideband.

CBE-2: Within 3.0 db
from 250 to
3500 cps for
eachsideband.

Audio Response per
Sideband:

1-5. ELECTRON TUBE, DIODE, AND FUSE
COMPLEMENT.

The electron tubes, diodes, and fuses contained in
the 200 K PA frame, and the PSA and PSB frames (in-
cluding final tube frame) are listed intables 1-2 through
1-4.
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TABLE 1-2. ELECTRON TUBE COMPLEMENT

REFERENCE REFERENCE
SYMBOL TYPE FUNCTION SYMBOL TYPE FUNCTION
V5001 ML8317 | Power amplifier V6201 12AU07 Relay amplifier
V5002 ML8317 | Power amplifier V6202 12AU7 Relay amplifier
V5501 (2) 6AUBA Control amplifier V6301 (2) 7568 HV crowbar
V5502 (2) 7241 Series regulator
V6401-V6406 (2) CH1167 High-voltage rec-
V5503 (2) 7241 Series regulator tifier
TABLE 1-3. DIODE COMPLEMENT
REFERENCE REFERENCE
SYMBOL TYPE SYMBOL TYPE
CR5501 DD110 CR6203 1N3027
CR6201 DD107 CR6901, CR6902 DD106
CR6202, CR6204 INT750A CR6903, CR6904 1N547
TABLE 1-4. FUSE COMPLEMENT
REFERENCE REFERENCE
SYMBOL TYPE SYMBOL TYPE
F5001-F5004 MDL-1/4 F6301 MDL-1-1/2
F5005, F5006 MDL-1 F6401-F6406 MDL-1
F6501, F6506 MDL-5
F5501 MDL-3
F6502-F6505 MDL-2
F5502 MDL-5
F6601 MDL-1/2
F5601-F5605 MDL-1 F6901, F6902 MDL-2
F5701-F5705 MDL-1 F6903 MDL-1/4
F6001 MDL-1/2 F6904 MDL-1/2
1-6 008650321




SECTION 2
PRINCIPLES OF OPERATION

2-1. GENERAL.

This section contains the principles of operation of
the fifth through the ninth frames (buffer, tube, 200K
PA, PSA and PSB frames) of the GPT-200K transmitter.
Also covered are all circuits in the preceding four
frames that differ from those in the GPT-40K trans-
mitter. For the principles of operation of the GPT-
40K circuits, refer to Maintenance Manuals for GPT-

10K and GPT-40K Transmitters,

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

As shown in figure 2-1, the transmitter exciter
circuitsare containedin the auxiliaryframe, the 1-kw
IPAand 10-kw PAare inthe mainframe, the 40-kw PA
circuits are in the third and fourth frames, and the
200-kw power amplifier circuits are inthe fifth through
the ninth frames.

An r-f signal from the exciter circuits in the aux-
iliary frame is applied to the input of RF Amplifier
RFC, the 1-kw IPA. The r-f input signal must be within
the frequency range of 2 to 28 mc and may be modu-
lated or unmodulated. The linear stages of the RFC
raise thelevel of the input signals as high as 1 kw PEP.
This signal is applied to the 10-kw PA. The 10-kw,
PA, a linear power amplifier operating class ABI,
provides an r-f output as high as 10 kw PEP. This
signal is applied through the OPER contacts of OUT-
PUT LOADING switch $903 tothe 40-kw PA. The 40-kw
PA, operating class AB2, provides excitation as high
as 40-kw PEP for the 200-kw power amplifier through
a coaxial switching matrix in the buffer frame. The
coaxial switching matrix consists of three relays that
are controlled by the EMERGENCY/TUNE/OPERATE
switchin the 200K PA frame control panel. The relays
route the output of the 40-kw PA either to a dummy
load in the buffer frame, antenna links, or directly
into the 200-kw power amplifier. The 200-kw power

_amplifier, also operating class AB2, raises the r-f
signal level as high as 200-kw PEP. The output of the
200-kw power amplifier is routed through the antenna
switching unit and then to a coaxial connector on top of
the PSA frame or through the antenna tuning deck to
balanced output terminals on top of the PSB frame.

OUTPUT LOADING switch S903 in the main frame
and EMERGENCY/TUNE/OPERATE switch S5407 in
the 200K PA frame permit flexibility in transmitter
operation. When S903 is set at TUNE, it connects the
output of the 10-kw PA to a dummy load, permitting
this stage to be tuned independently of the succeeding
stages. When EMERGENCY/TUNE/OPERATE switch
S5407 is set at TUNE, the output of the 40-kw PA is
connected toa dummy load sothat the 40-kw stage may
be tuned independently of the 200-kw power amplifier.
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Whenthe EMERGENCY/TUNE/OPERATE switchis set
at EMERGENCY, the output of the 40-kw PA is routed
to anantenna link, When the link is strappedfor emer-
gency operation, the 40-kw signal is applied to the an-
tenna circuits, completely bypassingthe 200-kw power
amplifier and permittingtransmission at this reduced
power level (i.e. 40 kw). Whenthe OUTPUT LOADING
and EMERGENCY/TUNE/OPERATE switches are both
set at EMER and EMERGENCY respectively, the r-f
output of the 10-kw PA is routed to two antenna links.
When both links are strapped for emergency opera-
tion, the 10-kw signal is applied to the antenna cir-
cuit completely bypassing both the 40-kw PA and 200-
kw power amplifier. (Another possible emergency
mode permits the output of the 1-kw IPA to be applied
to the antenna circuit, bypassing the 10-kw PA, 40-kw
PA, and 200-kw power amplifier circuits.) When the
OUTPUT LOADING and EMERGENCY/TUNE/OPER-
ATE switches are set at OPER and OPERATE respec-
tively, the r-f output of the 10-kw PA is connected
directlyto the input of the 40-kw PA and the 40-kw PA
output is connected directly to the input of the 200-kw
power amplifier for normal operation. R-f drive is
controlled at the 200K PA frame by OUTPUT INCR
control R5402 which feeds a control voltage to the
exciter circuits in the auxiliary frame. This voltage
controls the amplitude of the exciter output. R-f out-
put samples of the exciter, 40-kw PA, and 200-kw PA
are cabledto Auxiliary Power Panel APP in the auxil-
iary frame where any one signal may be selected for
monitoring by means of a coaxial switch and an output
connector.

Aportion of the 10-kw r-f signal is rectified and ap-
plied toan ALDC (automatic load and drive control) cir-
cuit. Whenthis circuit is switched on, a control voltage
is applied to the exciter whenever any preset r-f sig-
nal level is exceeded. The ALDC circuit limits high
drive peaks which can be developed during multiple
signal transmissionthus suppressing unwanted trans-
mission products.

Avoltage proportional to reflected power at the out-
put of the 10-kw PA is applied to Standing Wave Control
Unit SWCU in the auxiliaryframe. When a preset level
of reflected power is exceeded, an SWR overload relay
in the SWCU automatically removes high voltage from
the transmitter.

The 10-kw high-voltage rectifier and the main power
supply produce highd-c voltages required by the 1-kw
IPA and 10-kw PA,

The 10-kw relay panel contains protective circuits
that automatically cut off high voltages of the main
frame circuits when overloads or damaging conditions
exist. The protective circuits sample the 1-kw IPA and
10-kw PA plate and screen currents, bias (for both
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stages), and current in the 10-kw PA screenregulator.
Whenany of these currents is excessive or ifa voltage
is out of tolerance, the associated protective relay
operates and removes screen voltage from the 1-kw
IPA and the 10-kw high-voltage rectifier (this action
automatically removes highvoltage fromthe 1-kw IPA
and 10-kw PA), If the DRIVER INTERLOCK switch
located onthe PA frame relay panel isset at OFF, the
protective circuits in the main frame will also remove
power from the 40-kw high voltage rectifier.

High voltage for the 40-kw PA is supplied by the
40-kw high-voltage rectifier. The B+ and B- outputs
of the 40-kw high-voltage rectifier are also connected
across circuits in the crowbar drawer. The crowbar
drawer, a protective device for the 40-kw PA, detects
sharp changes in grid current. If a sharp rise in grid
current occurs (as a result of arcing), the crowbar
drawer shorts the output of the 40-kw high-voltage
rectifier, causingcircuit breaker CB8101totrip. This
action removes power from the 40-kw high-voltage
rectifier.

The 40-kw PA receives a 600-volt regulated bias
voltage from the bias supply drawer via the PA frame
relay panel. The bias supply drawer contains an un-
regulated +350-volt supply and electronic circuits
associated with the SWR and retune protective circuits.
A d-c voltage proportional to the r-f plate voltage in
the 40-kw PAis supplied to the retune dc amplifier in
the bias supply drawer. A positive d-c voltage is sup-
plied to the SWR d-c amplifier through contacts in the
SWR meter relaywhenever a preset level of reflected
power is exceeded.

Protective relay circuits similar to those described
for the 1-kw IPA and 10-kw PA stagesare used tore-
move high voltage fromthe 40-kw PA whena malfunc-
tion occurs in an associated circuit. These circuits,
contained in the PA frame relay panel, sample bias
(+600 volts), SWR, and retune signals, 40-kw PA and
crowbar filament voltages, and plate and grid currents.
If one of these currentsis excessive or if a voltage is
out of tolerance, an associated relay operates and re-
moves power from the 40-kw high-voltage rectifier. If
the 40 K INTERLOCK switchon the relay and indicator
panel B (located in 200 K PA frame) is setat OFF, the
protective circuits in the main frame, PA frame, and
PS frame will remove power from the 100-kw high-
voltage rectifiers.

Transformer T8104 is anautotransformer that re-
ceives 220-volt 3-phase power from the PA frame con-
trol panel and supplies 230 volts ac (single phase) to the
primary windings of the filament transformers in the
bias supply drawer, crowbar drawer, and the 40-kw
PA. The transformer also supplies 3-phase 230 volts
acto thefilament transformers in the 40-kw highvolt-
age rectifier. The 3-phase output of the PS frame
control panel is used for operation of the blowers in
the PA frame.

The final power amplifier of the transmitter consists
of twotubes operating inparallel, and feedinga common
output tuning circuit. Eachtube is supplied from sepa-
ratebias, plate, and control circuits and therefore may
be operated independently of the other. The power out-
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put isthen proportionally lower. In normal operation,
the combined outputs of the two power amplifier tubes
are appliedto atuned double pi network and then coupled
through antenna switching and matching circuits to the
selected antenna.

High voltage for the two tubes in the 200-kw power
amplifier is supplied by two 100-kw high-voltage rec-
tifiers (Aand B). Eachrectifier isturned onby a HIGH
VOLTAGE circuit breaker inthe 200K PA frame control
panel. The B+ and B- outputs of the 100-kw high-
voltage rectifiers (A and B) are connected directly
across circuits in the crowbar drawers (PSA and PSB,
respectively). The crowbar drawers, protective de-
vices for the power-amplifier tubes, detect sharp
changes in the grid currents. If a sharp rise in grid
current occurs (as a result of arcing), the associated
crowbar drawer shorts the output of the corresponding
100-kw high-voltage rectifier in power supply A or B,
causing HIGH VOLTAGE MAIN A circuit breaker
CB6001 or HIGH VOLTAGE MAIN B circuit breaker
CB6601, respectively, to trip. This action removes
the power input to the associated high-voltage rectifier.

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

The SWR and retune circuits, located on a chassis
which is part of antenna switching unit, contains the
power supply and d-c amplifiers associated with the
protective circuits. A portion of the self-contained
power supply provides negative dc voltageto OUTPUT
INCR control R5402. Two dc amplifiers are used to
provide retune and SWR voltages torelay and indicator
panel A when insufficient r-f plate voltage or excessive
transmission line SWR, respectively, is detected.

Protective relay circuits are used to remove high
voltage from the 200-kw power amplifier when a mal-
function occurs in the PA circuit. The protective cir-
cuits, containedin relay and indicator panels (Aand B)
sample the bias voltage, SWR and retune signals, power
amplifier tube filament and crowbar filament voltages,
and plate and grid currents of each power amplifier
tube. If one of these currents is excessive or if avolt-
age is deficient, the associated relay operatesand re-
moves power from the corresponding 100-kw high-volt-
age rectifier.

Switching of the unbalanced antennato a 100-kw load
is provided by circuits in the antenna switching unit and
coaxial switches S1 and S2. (The switches and dummy
load are optional equipment specifically designed for
the transmitter.)

The transmitter also contains interlock circuits that
are provided for personnel and equipment safety.
Whenever one of these interlocks opens, high voltage
is removed from the transmitter. Interlock circuits
are provided for drawers inwhich voltages greater than
500 volts are present. Important cooling air ducts are
also interlocked for equipment safety.
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2-3. 40-KW TRANSMITTER SECTION.
6-1.)

(See figure

The first four frames of the GPT-200K transmitter
constitute the GPT-40K transmitter. The mating cir-
cuits and other minor differences in the first four
frames are described inparagraph a. b, ¢ andd below.

a. OUTPUTCIRCUIT OF 40-KW PA, - The output
circuit of the 40-kw PA is unchanged except for a co-
axial link connectionwhich has been added from the un-
balanced output on top of the PA frame to the input cir-
cuits of the 200-kw power amplifier.

b. INTERLOCKCIRCUIT. - The fused connections
at the primary of transformer T8103, at E8119-1 and
-2 in the PS frame, not used in the GPT-40K trans-
mitter, are routed to the coil of 40K INTERLOCKS
relay K5706 located in relay and indicator panel B of
the 200K PA frame. The interlock relay insures that
high voltage is removed from the 200-kw power ampli-
fier when an overload occurs in the 40-kw PA stage.

The jumper connected betweenE8119-5and -6 in the
PS frame (a series element in the GPT-40K interlock
circuits) is removed and the interlock is completed
through the 200-kw circuits. This feature prevents
premature or improper power application to the 40-kw
circuits. The interlock circuits are described in de-
tail in paragraph 2-12.

¢. R-F MONITOR. - R-f monitor networks in the
plate circuits of the 200-kw power amplifier and the
40-kw PA provide samples of 200-kw r-f and 40-kw
r-f in exactly the same manner as in the GPT-40K
transmitter. In the GPT-200K, the 40-kw sample is
cabled to the IPA position of the MONITOR switch.
The PA position of MONITOR switch (64) receives a
sample from the 200-kw power amplifier.

d. R-FDRIVE CONTROL. - Anegative voltaged-c
signal is routed from jack J4004 in the buffer frame
to jack J1008 in the auxiliary frame (ALDC line). This
negative d-c signal,connected in parallel with the ALDC
input to Frequency Amplifier CHG, controls the out-
put level of the exciter.” The negative d-c level is set
by the OUTPUT INCR control on the 200K PA frame
control panel. The ALDC circuit operation is unaf-
fected, except that the OUTPUT INCR control should
be set at its operating point before the ALDC attack
point is selected by adjustment of the ALDC control.

2-4. 200-KW POWER AMPLIFIER AND ANTENNA
CIRCUITS.

a. GENERAL. - Power amplifier V5001,/V5002
usestype ML8217triodes, operating inparallel as class
AB2 grounded-grid amplifiers, to amplify the r-f output
of the 40-kw PA. Nominal output is approximately
200, 000 watts PEP. Provisions are included tomatch
the output to either a 600-ohm balanced load or a 50-
ohm unbalanced load.

b. DETAILED CIRCUIT ANALYSIS. (See figure
2-2.)

(1) POWER AMPLIFIER. - Ther-fsignal from the
40-kw PA is applied through coaxial contacts of OPER-
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ATE relay K4001 to the primary of step-down trans-
former T4001. The secondary of T4001 is tuned by
INPUT SWR capacitor C4023, The signal from the
secondaryv of T4001 is coupled by capacitors C5014and
C5015 to the cathodes of power amplifier tubes * 5001
and vV5002. Bifilar chokes T5001 and T5002 make up
the load impedance for T4001, A portion of the sig-
nal at the secondary of T4001 is applied through a
capacitive voltage divider network (C4001 and C4002)
to r-{ detector network Z4001. The d-c¢ output of
74001 is connected to DRIVE meter M5206.

Power for the filaments of V5001 and V5002 is sup-
plied from secondary windings of transformers T5101
andT5102, respectively. Primary input voltage (phase
2 to phase 3) is supplied to the transformers from PA
FIL (A) circuit breaker CRB6501 and PA FIL (B) circuit
breaker CB6501 through r-f decoupling networks and
PRIMARY ADJ switches $5413 and $5414. (See figure
2-12.)

The cathodes of tubes V5001 and V5002 are biased
approximately +450 volts dc withrespect totheir grids.-
Bias voltage for V5001 is suppiied from bias supply A:
the negative return for bias supply A is completed
through GRID CURRENT meter M6101, trigger trans-
former T6302 in the PSA frame crowbar drawer: and
GRID OVLD relay K5604. Bias voltage for V5002 is
supplied from bias supply B. the negative return of
which is completed through GRID CURRENT meter
M6701, triggertransformer T6302 (in PSB frame crow-
bar drawer), and GRID OVLD relay K5704. Meters
M6101 and M6701 monitor the grid current ineachtube.
The GRID OVLD relays are protective relays that sam-
ple the grid current ineach tube for excessive ampli-
tube: if grid current exceeds a predetermined level (1
amp. ), the relay is energized and opens the high volt-
age interlock circuit associated with the tube. (Refer
to paragraph 2-12.) GRID OVLD ADJ controls R5307
and R5705 set the grid-current trip points of the asso-
ciated relays.

PLATE CURRENT A and PLATE CURRENT B me-
ters M5201 and M5202, in the d-c cathode returns of the
power-amplifier tubes, measure the plate current
drawn by each tube. PLATE OVLD relay K5603 and
TUBE PROTECT relay K5607 in the d-c return pathof
V5001, and PLATE OVLD relay K5703 and TUBE PRO-
TECT relay K5707 in the dc returnpath of tube V5002
are protective relays. The PLATE OVLD relays sam-
ple the cathode circuits for excessive current: if there
isexcessive current, the associatedrelay isenergized
and opens the high-voltage interlock circuit (refer to
paragraph 2-12). PLATE OVLD adjustments R5601
andR5701 set the sensitivities of the associated PLATE
OVLD relays. TUBE PROTECT relays K5607 and
K5707 are used in conjunctionwith the retune circuits.
When energized by a preset value of plate current (3
amperes), the TUBE PROTECT relays permit the as-
sociated RETUNE relay (a protective relay) to func-
tion (refer to paragraph 2-10). TUBE PROTECT ADJ
controls R5603 and R5703 set the sensitivity of the
corresponding relays. Shunting resistors R5413 and
R5713 bypass excessive currents from the relay coils
after the relays are energized.

The plate circuit of power-amplifier V5001/V5002
forms a double-pi network. The first pi network con-
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sists of TUNE capacitors C5323 through C5326, in-
ductor L5314, LOAD capacitors C5327, C5328, and
C5329 and BAND SWITCH S5311. The second pi net-
work consists of the LOAD capacitorsthat are common
toboth networks, inductors L5315and L5316, OUTPUT
LOAD capacitors C5330, C5331and C5332andOUTPUT
BANDSWITCH S$5312. Switches $5311 and S5312 suc-
cessively short out larger portions of inductors L5314
and L5316, respectively, as the signal frequency is
increased. For protection against switch arcing, the
band switches cannot be operated unless associated
BAND SWITCH RELEASE switch S5415 or OUTPUT
BAND SWITCH RELEASE switch$5404 are momentar-
ily depressed. When either switch is depressed, as-
sociated solenoid L5311 or L5317 is energized, re-
leasing a locking pawl on the associated band switch
assembly. This action allows the band switch to be
turned. Simultaneously, a microswitch (85307 or
$5310), actuated bythe solenoid, opens the high-voltage
interlock circuit. This prevents switch arcing by re-
moving high voltage from the tubes. After the band
switches have been set in detent and the solenoid de-
energized, the high-voltage interlock is again closed.

The double-pi network provides high rejection of
harmonic components of the r-f output signal and also
provides proper matching of plate impedance to antenna
load impedance.

NOTE

For balanced output operation, additional
impedance matching is accomplished inthe
antenna tuner deck.

The TUNE capacitors and inductor L5314 provide fine
tuning for the power amplifier. Inductor L5316 and OUT-
PUT LOAD capacitors provide additional tuning for the
output load circuit (antenna). Impedance matching of
the plate and output circuits is provided primarily by
LOAD capacitors. When all components are properly
set, the amplifier produces maximum power output at
a particular frequency.

Plate voltage of approximately 20 KV for tubes V5001
and V5002 is supplied by the 100-kw high-voltage recti-
fiers of power supply A and B, respectively. The out-
put voltage of each power supplyis applied to the pow-
er-amplifier tubes through associated r-f decoupling
networks.

R-f voltage developed across inductor L5314 is ap-
plied to a meter circuit (r-f detector network 75202
and PLATE RF meter M5204) through divider capaci-
tors C5304Aand C5304B. The PLATE RF meter meas-
ures the level of r-f voltage at the plates of power-ampli-
fier tubes V5001 and V5002. Terminal 8 onthe detector
network is used to supply d-c input to the retune d-c
amplifier (refer to paragraph 2-10).

PLATE RF MONITOR pick-up coil L5301 provides
the means of monitoring the r-f signal developed inthe
output circuit of the power amplifier. The signal is
applied through coaxial connector J4005 tothe PA posi-
tion of the MONITOR switch on the auxiliary frame of
the transmitter.
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R-f voltage developed across the LOAD capacitors
(C5327, C5328, and C5329) is applied to a meter cir-
cuit through divider capacitors C5308A, C5308B, and
C5309 through C5312, The meter circuit consists of
RF detector network Z5201 and LOAD RF meter M5202.
The LOAD RF meter measures the r-f voltage at the
junction of the two sections of the double-pi network.
The ratio of this voltage to the plate r-f voltage indi-
cates the degree of matching from plate to load. The
proper ratiofor a particular frequency is specified in
tuning charts that accompany the transmitter.

The r-f output of the 200-kw power amplifier is ap-
plied throughalinktodirectional coupler DC6901. The
output of the coupler maybe routed toeither the anten-
na tuner deck or the unbalanced output connector by ap-
propriate coaxial link connections. /

Diodes CR6902 and CR6901, connectedtodirectional
coupler DC6901, rectify the forward and reflected r-f
signals of the antenna transmission line. Resulting
positive d-c signals are used for indicating transmit-
ter power output and voltage standing wave ratio.

When SWR-CAL switch S6901 is at its SWR position,
the rectified forward power voltage is applied to QUT-
PUT meter M5203 whichmeasuresthe output power to
the antenna. The rectified reflected power voltage is
applied to SWR meter M6105 which measures the SWR
of the antenna transmission line (refer to paragraph
2-10). The SWR meter is calibrated by momentarily
depressing SWR-CAL switch S6901, which is spring-
loaded (normally maintained inthe SWR position), and
adjusting CAL control R6907 until the pointer on the
SWR meter aligns with the CAL mark on the meter.
Closure of contacts in the SWR meter relay M6105
couple a positive d-c voltage to the input of the SWR
d-c amplifier. The closing point of the contacts in the
meter relay may be adjusted with a knob on the front
of the meter. The output of the SWR d-c amplifier en~
ergizes SWR relay K5606,

(2) ANTENNA CIRCUITS (see figure 2-3). -When a
balanced antennais used with the GPT-200K, the out-
put of directional coupler DC6901 is connected to a
horizontal coaxial link interposed between coaxial lines
running through the PSA frame. The link connections
terminate at the input of transformer T6801 which is
inthe antenna tuner deck of the PSB frame. Thetrans-
former matches the output impedance of the power am-
plifier (50 ohms) tothe 600-ohm impedance of the bal-
anced antenna. The balanced output from the trans-
former secondaries is routed through terminals E6801
and E6802 located on top of the PSBframe.

The output tothe antenna may be adjusted for finer
balance by adjustment of BALANCE capacitors C6802
and C6803. A meter circuit consisting of network
76801, resistors R6801 through R6806, and BAL OUT
meter M6705 indicatesthe degree of balance of trans-
mission line voltages. The two r-f voltages are de-
tected by reverse-connected diodes, and the resulting
dc voltages of opposite polarity are added algebraically,
When the two r-f voltages are exactly balanced, the
d-c voltages become equal, producing a null indication
on the BAL OUT meter.
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When anunbalanced 50-ohm antenna isusedwith the
GPT-200K, the output of directional coupler DC6901
is connected by means of a vertical coaxial link inter-
posed between a coaxial line from the coupler and an
antenna connector located onthe top of the PSA frame.
An optional control circuit may be usedin conjunction
with the transmitter for enabling switching between an
unbalanced antenna and a 100-kw dummy load. Thisis
shown in the dashed box and consists of two coaxial
switches and wiring to connectors J6004, J6005 and
J6006. Switching of the loads is controlled by OUT-
PUT switch S6902, Inthe ANTENNA position of S6302,
the de voltage developed by half wave rectifier elements
CR6903, C6907, and R6913 is applied to the solenoids
of coaxial switches S1 and S2 so thatthe polarity across
J1-Cand J1-A is+ to - andacross J2-C and J2-A is -
to +. Switch S1 now closes and S2 opens. This causes
the output of directional coupler DC6901 to be routed
through the coaxial contactsof S1tothe antenna, OUT-
PUT ANTENNA indicator lamp DS6905 lights through
closed contacts of S1 and remote interlock switch
S6903A. The interlock circuit is closed by a set of
contacts on S1, When OUTPUT switch S6902 is set at
LOAD, the dec voltage developed by half wave rectifier
elements CR6904, C6906 and R6914 is applied to the
solenoids of S1.and S2 in opposite polarity. Switch S1
now opens, and switch S2 closes. This causes the
output of the directional coupler to be routed through
the coaxial contacts of S2 tothe TER-100K dummy load.
OUTPUT LOAD indicator lamp DS6904 lightsthrougha
closed contact of switch S2 to indicate this load con-
nection,

If the optional circuit is not used, connector P7 must
be connected toJ6006 and switchS6903 set at ON posi-
tion. The jumper onconnector P7 completesthe GPT-
200K interlock circuit throughaninterlock inthe TER-
100K assembly.

2-5. EMERGENCY OPERATION. (See figure 2-4.)

Although the nominal output of the GPT-200K trans-
mitter is 200-kw PEP, it canbe readily adapted for
emergency 40-kw, 10-kw, or 1-kw operation. Figure
2-4 compares the r-f signal pathof 1-kw, 10-kw, 40-kw,
and 200-kw operation, both for balanced and unbal-
anced operation.

The particular mode of operation is determined by
the setting of OUTPUT LOADING switch S903 in the
main frame, EMERGENCY/TUNE/OPERATE switch
S5407 in the 200K PA frame, and the connections of
links 1 and 2. The circuit configuration shown in fig-
ure 2-4 is for normal 200-kw operation of the trans-
mitter. Switches S903 is set at OPER, S5407 is set at
OPERATE, and links 1 and 2 are both set at positions
A. The r-f signal path is routed through the 10-kw
PA, the 40-kw PA and the 200-kw PA.

For 40-kw emergency operation, EMERGENCY/
TUNE/OPERATE switch $5407 is set at EMERGENCY,
and link 1 is set as position B. This action routes the
output of the 40-kw PA directlyto the antenna circuits
through directional coupler DC6901, completely by-
passing the 200-kw power amplifier.

For 10-kw emergency operation, EMERGENCY/
TUNE/OPERATE switch S5407 is set at EMERGENCY,
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OUTPUT LOADING switch S903 is set at EMER, and
link 1 and link 2 are set at positions B. This action
routes the output of the 10-kw PA directly to the an-
tenna circuits to directional coupler DC6901, com-
pletely bypassing the 40-kw PA and 200-kw power
amplifier,

When desired, the 10-kw PA, 40-kw PA and the
200-kw power amplifier can be completely bypassed
for 1-kw emergency operation. For this mode of op-
eration, the connection between the EMER contacts
of OUTPUT LOADING switch $903 and emergency out-
put jack J905 is opened and the output of the 1-kw IPA
is connected to J905 via P1009, CP901 (a feed-thru
connector), P902, and W901. EMERGENCY /'TUNE/
OPERATE switch S5407 is set at EMERGENCY, and
links 1 and 2 are set at positions B. This action routes
the output of the 1-kw IPA directly to the antenna cir-
cuits through directional coupler DC6901, completely
bypassing the 10-kw PA, 40-kw PA and 200-kw power
amplifier.

2-6. 40-KW RF INPUT CONTROL CIRCUITS.

a. GENERAL, - The coaxial relays in the buffer
frame and EMERGENCY/TUNE/OPERATE switch on
the 200K PA frame control panel route the output of
the 40-kw PA either directly into the input circuit of
the 200-kw power amplifier, to a dummy load for
tuning purposes, or to the antenna circuits. The r-f
switching circuits are also included in the 40-kw PA
and 200-kw power amplifier interlock circuits.

b. CIRCUIT ANALYSIS. (See figure 2-5.) - When
EMERGENCY/TUNE/OPERATE switch S5407 is
turned to its OPERATE position, a negative voltage
from the Retune and SWR chassis is applied through
contacts of microswitches S6014 and S6614 to OPER-
ATE relay K4001. The coaxial contacts of OPERATE
relay K4001 complete the rf input circuit to the 200-
kw power amplifier. The OPEN coils of TUNE relay
K4002 and EMERGENCY relay K4003 are simulta-
neously energized by the same negative voltage, thus
opening the coaxial contacts of these relays. The con-
tact arrangement and wiper configuration of the three
wafer sections of EMERGENCY/TUNE/OPERATE
switch S5407 produce a voltage pulse when the switch
is rotated. Another setof contacts of energized relay
K4001 closes the 200-kw high voltage interlock circuits
(refer toparagraph 2-11) to permit the high voltage con~
trol circuits to function. A third set of contacts of re-
lay K4001 applies phase 1 and 2 voltage across OP-
ERATE lamp DS5303.

Microswitches S6014 and S6614 (part of contactors
K6002 and K6602), respectively, are shown in their
normally de-energized position. When contactors
K6002 and K6602 are energized (to apply high voltage
to the 200-kw power amplifier) microswitches S6014
and S6614 open. This breaks the dc voltage path to
EMERGENCY/TUNE/OPERATE switch $5407, pre-
venting the switch from further energizing the relays.
Simultaneously, microswitches S6015and S6615 close,
completing the interlock circuit in the 40-kw PA
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through switches S4001, S4002 and S4003. This per-
mits the 40-kw PA to function normally and apply its
output to connector J4001.

In order that the 40-kw rf input control circuits may
operate, high-voltage contactors K6602 and K6002 must
be de-energized (removing high voltage from the 200-
kw), thereby closing microswitches S6014 and S6614.
EMERGENCY/TUNE/OPERATE switch $5407 may
then be used to switch to another mode of operation.

When EMERGENCY/TUNE/OPERATE switchS5407
is turned toits TUNE position, a dc voltage pulse is ap-
plied to the close coil of TUNE relay K4002 and, si-
multaneously, to the open coils of OPERATE relay
K4001 and EMERGENCY relay K4003. This discon-
nects the 40-kw r-f from the 200-kw power amplifier
and connects a dummy load consisting of resistors
R4001 through R4003 to the 40-kw PA output.

Another set of contacts of TUNE relay K4002 closes
the interlock circuit to the 40-kw PA while athird set
of contacts applies phase 1 and 2 voltage to TUNE in-
dicator lamp DS5302. The 40-kw PA circuits can now
be tuned while its r-f output is dissipated by the dum-
my load resistors.

When the EMERGENCY/TUNE/OPERATE switch
S5407 is turned to its EMERGENCY position, a dc
voltage pulse is applied tothe close coil EMERGENCY
relay K4003 and, simultaneously, to the open coils of
OPERATE relay K4001 and TUNE relay K4002, This
causes the dummy load to be disconnected from the rf
input circuit and completesthe rfinput circuit through
the coaxial contacts of EMERGENCY relay K4003 to a
link. When thelink is properly strapped, the output of
the 40-kw PA bypassesthe 200-kw power amplifier and
is applied to the antenna circuit of the transmitter.

Another set of contacts of EMERGENCY relay
K4003, closes the interlock circuit to the 40-kw PA
while a third set of contacts applies phase 1and 2 volt-
age to EMERGENCY indicator lamp DS5301.

2.7. BIAS SUPPLY CIRCUITS.

a. GENERAL. - Separatebias supply circuits are
used to supply bias voltages for the 200-kw power
amplifier tubes V5001 and V5002. Each of these cir-
cuits, designated bias supply A and bias supply B,
provide a nominal +450 volts dc, regulated voltage to
the cathodes of tubes V5001 and V5002, respectively.
Each bias supply includes a voltage-regulated circuit,
a control relay, and a protective relay. Since the two
bias supply circuits are identical, only the theory for
bias supply A circuits is presented in the following
paragraphs.

b. CIRCUIT ANALYSIS. (See figure 2-6.) - When
AC switch S5501 is turned on, phase 2 and 3 voltage
is applied to the primary of filament transformer
T5502, which provides filament voltage for tubes
V5501 through V5503. Simultaneously, phase 2 and
3 voltage is applied to TIME DELAY meter M5602,
energizing the meter. After an elapsedperiod of time
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as set bythetimedelay meter (usually 5 minutes), the
contacts of TIME DELAY meter M5602 close, causing
phase 1 and 2 voltage to be applied to relay K5501
through the high voltage interlock circuit, (Refer to
paragraph 2-11.) AC voltage is now appliedacrossthe
primary of transformer T5502 through the closed con-
tacts of energized relay K5501. Capacitor C5510 and
resistors R5517 and R5518 suppressarcing at the con-
tacts of the relay.

Full-wave rectification of the ac voltage from
the secondary of transformer T5501 is provided by
rectifier CR5501, The rectified voltage, filtered by
inductor L5504 and capacitor C5509 is applied to the
plates of triodes V5502 and V5503. Parallel connected
tubes V5502 and V5503 function as a series regulator
which obtains its control voltage from voltage regula-
tor V5501. The combined action of these tubes pro-
vides a regulated +450-volt nominal output in the com-
mon cathode circuit of V5502 and V5503, across re-
sistors R5101 through R5105. The voltage is fed to
the cathode of power-amplifier tube V5001 through con-
nectors J5502 and P5107.

BIAS ON indicator DS5502 lights toindicate that
the bias supply drawer is functioning normally. In-
stantaneous load surges in the +450-volt line are by-
passed by capacitors C5507 and C5508.

Output voltage variations in the regulated +450
volt dc line are developed across a voltage divider
consisting of resistors R5511, R5512 and BIAS ADJ
control R5501. A portion of the voltage variations is
tapped from BIAS ADJ control R5501 and appliedto the
control grid of voltage regulator V5501. The ampli-
fied variations are developed across plate resistor
R5503 and fed to the control grids of voltage regula-
tors V5502 and V5503. The change in the grid volt-
ages on tubes V5502 and V5503 varies their plate im-
pedance andacts to maintain a constant +450-volt out-
put level., For example, if the output voltage at con-
nector J5502 (P5107) tends to rise, the increase in
voltage developed across the voltage divider (R5510,
R5512 and BIAS ADJ R5511) appears at the control
grid of V5501 as a positive-going signal. This pro-
duces a negative-going signal at the plate of V5501.
This signal is applied to the grids of regulator tubes
V5502 and V5503, causing a decrease in conduction in
the tubes. The increased series regulator plate im-
pedance restoresthe voltage level at the connector out-
put. When the output voltage decreases, the reverse
action takes place.

BIAS relay K5609 is a protective relay which
prevents application of high voltage to tube V5001 if
the output voltage of the bias supply is below normal,
Under normal conditions the output voltage is suffi-
cient to energize BIAS relay K5609., The contacts of
the relay close the high-voltage A interlock circuits
allowing the high-voltage control circuits to function
normally (refer toparagraph 2-8). If the bias voltage
decreases below a preset value, the relay is de-ener-
gized, openingthe high-voltage interlock circuits. BIAS
RELAY ADJ potentiometer R5608 controlsthe voltage
level at which relay K5609 is energized.

Cathode, screen grid and suppressor voltages
for voltage-control tube V5501 are supplied by voltage
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dividers consisting of resistors R5515, R5516, R5525
and gas-type voltage regulators V5504, V5505 and
V5506. Resistor R5516 is the series resistor for the
voltage regulators. Regulators V5504 and V5505 are
used to stabilize the de cathode voltage of V5501 sothat
only r-f voltage variations will affect the plate circuit.
Regulators V5506, V5504 and V5505 stabilize the volt-
age acrossresistors R5515 and R5525, the junction of
which is applied to the screen grid.

2-8. HIGH VOLTAGE CIRCUITS.

a. GENERAL. - Separate highvoltage power sup-
plies are used to provide the B+ plate voltages re-
quired by the 200-kw power amplifier tubes. The
power supplies, designated 100-kw high voltage rec-
tifier A and 100-kw high voltage rectifier B, are sim-
ilar and supply plate voltage for tubes V5501 and
V5502, respectively. Each power supply contains a
20-kv rectifier circuit and associated control circuits
for applying primary ac power to the rectifier circuit.
These circuits include a motor operated circuit
breaker, three high voltage transformers, six gas
type rectifier tubes and associated filament trans-
formers. Also included is a time meter which func-
tions as part of the control circuits. Since both power
supplies are similar, the theory of operation is pre-
sented only for high voltage supply A.

b. CIRCUIT ANALYSIS.

(1) High Voltage Control Circuits. (See figure
2-7.) - The control circuits are used for applying the
required dc potential to the plate of power amplifier
V5001 by applying primary 480-volt 3-phase power to
the high voltage transformers. Protection to person-
nel and the equipment is afforded by the inter-con-
nections of the control circuit with the interlock cir-
cuits, When the GPT-200K is secured, the interlocks
function normally, allowing the control circuits tofunc-
tion. Ifall parameters are normal after application of
high voltage to the power amplifier, the interlocks cir-
cuits continue to function normally. The high voltage
control circuits include a motor-controlled circuit
breaker, which connects to the primary 3-phase in-
put, and a time delay meter which controls the sequence
of operation of two high voltage contactors, so that
power to the high voltage rectifier circuits is applied
at a reduced level first and then, after a time delay,
at full value.

When PRIMARY POWER circuit breaker CB6502
is closed, microswitch S6502 closes and phase 1 and
phase 2 voltage is appliedto BREAKER MOTOR B6003.
The energized motor turns on HV MAIN circuitbreaker
CB6001 which applied 3-phase power to contactor
K6602 through resistors R6001, R6002 and R6003. If
the interlock circuits are functioning normally, INTLK
READY relay K5608 is energized (after a preset time
delay to allow for filament heating of the power ampli-
fier tubes) by phase 1 and 2 voltage through the closed
circuit of theinterlock A circuits. Thisaction permits
phase 2 voltage to be applied to one side of HV TIME
DELAY meter M6001 and to the coils of contactors
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K6601 and K6602 through switch S6005. This switch,
part of shorting relay K6003, closes when relay K5608
is energized. When HV A circuit breaker CB5402 is
turned on, phase 1 voltage is applied to the other side
of the time delay meter and to the coil of contactor
K6602. The timer and the contactor are energized,
causing 3-phase power to be applied to the primaries
of transformers T6001, T6002 and T6003. Since con-
tactor K6601 is still de-energized at this time, the 3-
phase current passes through the surge limiting resis-
tors causing the voltage at the primaries of thetrans-
formers to belower than normal. It should be notedat
this point that relay K5708, whose function in high volt-
age supply Bcorresponds tothat of relay K5608 in high
voltage supply A, must be energized, indicating that
the interlocks in high voltage supply B are normal.
Power supply A and B interlocks are connected to a
common cabinet interlock circuit and are largely in-
dependent of each other (refer to paragraph 2-12). If
the power supply B interlock circuit is open, relay
K5708 will open, preventing contactor K6602 from
closing. In this case HV B circuit breaker CB5403 of
power supply B must be turned off, thereby shunting
the contacts of relay K5708. This cross connectionalso
applies tothe control circuits of highvoltage supply B,
using corresponding relay K5608 and CB5402 as shown
in the figure.

After a preset time delay (20 seconds), the con-
tacts ontime delay meter M6001 operate. Phase 1volt-
age is now applied tothe coil of contactor K6602, The
contacts of energized contactor K6602 short out the
surge limiting resistors, permitting full primary volt-
age to be applied to transformers T6001, T6002 and
T6003. If an overload occurs in the primary power
circuit, HV MAIN circuit breaker CB6001 will open.
When the overload condition is momentary, primary
power can be restored by operating RESET A switch
S5411A. This applies phase 2 voltage to the REV ter-
minal of the breaker motor, returning it toitsoriginal
position. When the RESET switch is released, phase
2 is again applied to the FWD terminal of the breaker
motor, causing it to turn on the HV MAIN circuit
breaker.

(2) 100-kw - H.V. Rectifier Circuit - The 100-
kw high-voltage rectifier develops the required high
dc potential required for tube V5001. The rectifier
receives 3-phase highvoltage fromthe wye-connected
secondaries of transformers T6001, T6002 and T6003.
The rectifiers are connected in a three-phase full-
wave circuit. Filament voltages for rectifiers V6401
through V6406 are supplied by transformers T6401
through V6406 respectively. Primary voltage for the
transformers is supplied by phase 2 and 3 voltage
through the closed contacts of circuit breakers CB6502
and CB6501.

The output of the 100-kw high voltage rectifier
is filtered by the network consisting of capacitors
C6003 and C6004, and inductor L6001 and is applied
through series resistors R6019 through R6021 to the
plate circuit of tube V5001 (refer to paragraph 2-4).
Resistors R6004 through R6018, used primarily for
bleeder resistors, provide minimum load for the high
voltage dc output. PLATE VOLTS meter, connected
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across R6004, provides an indication of dc plate volt-
age applied to power amplifier tube A. The dc output
is alsoappliedacross a crowbar circuit which protects
the power amplifier tube (V5001) from excessive grid
current surges. (Refer to paragraph 2-9.)

HV TOP indicator lamp DS6002, PLATE ON in-
dicator lamp DS5305 and PLATE TIME meter M5601
are energized through microswitch S6013 of contactor
K6602. The meter indicates the total elapsed time of
high voltage being applied to the power amplifier tube.

2-9. PROTECTIVE CROWBAR CIRCUITS.

a. GENERAL, - The crowbar circuits function as
protective devices for the power amplifier tubes V5001
and V5002 by removing the high voltage when arcing
within the tubes produces excessive grid current
surges. Separate crowbar circuits, designated PSA
PSB, areused for tubes V5001 and V5002, respectively.
High voltage isremoved from the power amplifier tube
by shortingthe high voltage B+to B- throughathyratron
in the crowbar circuit, thus opening the H. V. MAIN
circuit breaker of the power supply associated with the
tube. (Refer to paragraph 2-8.) Since the two crow-
bar circuits are identical, the theory of operation is
presented only for crowbar circuit A.

b. CIRCUIT ANALYSIS.-(See figure 2-8.) - The 20-
kv output of the 100-kw high voltage rectifier A is ap-
plied across the plate and cathode of thyratron V6301
through series resistors R6301, R6302 and R6303.
During normal operation, the grid of the thyratron is
at the same potential as the cathode therebypreventing
the thyratron from conducting.

Power-amplifier tube grid current isfed through
the primary of transformer T6302 which is phased so
that grid current surges will induce positive voltages
in the secondary of the transformer. These positive
voltages appear at the grid of the thyratron, causing
the tube to fire, When this occurs, the thyratron acts
as a shortacross B+ and B-. Variable resistor R6304
sets the surge level at which the thyratron will fire.
This resistor varies the secondary loading on trans-
former T6302 and thus varies the voltage developed
across the transformer.

. Crowbar relay K5601 which is in the primary
circuit of filament transformer T6301 is a protective
relay. It keeps the high voltage A interlock open until
full primary filament current flows.

Reservoir voltage for the thyratron is obtained
through RESERVOIR ADJ control R6305, This control
is used to set the reservoir voltage to the level indi-
cated onthe thyratrontube. RESERVOIR meter M6301
indicates the level of the reservoir voltage applied to
the tube.

2-10. RETUNE AND SWR PROTECTIVE CIRCUITS.

a. GENERAL, - Thereturn and SWR circuits pro-
tect the 200-kw power amplifier during periods of ex-
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cessive standing wave ratio or insufficient r-f plate
voltage. Includedin the circuitsaretwo dc amplifiers,
a power supply and two protective relays.

b. CIRCUIT ANALYSIS.-(See figure 2-9,) - The
retune circuit uses dc amplifier V6201 to energize
RETUNE relay K5605when the r-f voltage in the pow-
er amplifier plate circuit falls below a preset level
(2 kv). A portion of the detected r-fsignal is fed from
terminal 8 of rf plate network Z5202 (refer to para-
graph 2-4) tothe grid of V6201Athrough pinG of J6201,
rf filter network L6201 and C6207, and RETUNE OVLD
ADJ control R6210, The plate of V6201A ‘s direct
coupled to the grid of V6201B. DC amplifier V6201A
operates at fixed cathode bias which is produced by the
dc voltage developed across Zener diode CR6204. Bias
for V6201B is obtained from a voltage divider consisting
of resistors R6212 and R6214, and RETUNE OVLD SET
control R6213 connected across the B+ line. With nor-
mal rf voltage at the plate circuit of the power ampli-
fier, the positive input at the grid of V6201 A produces
a high voltage drop across plate resistor R6207 and the
resulting grid voltage of V6201B is sufficient to pre-
vent the plate current of V6201B from energizing the
overload coil of RETUNE relay K5605.

If the r-f voltage at the plates of the power am-
plifier tubes decreases, the positive dc voltage on the
grid of tube V6201A also decreases. This causes an
increase of voltage at the plate of V6201A and the grid
of V6201B. This gridvoltage rise causes an increase
in plate current of V6201B. If the r-f plate voltage of
the PA drops below a predetermined level, the plate
current through V6201B rises sufficiently to energize
retune relay K5605throughthe closed contacts of TUBE
PROTECT relays K5607 and K5707. This actionopens
the high-voltage A interlock circuits. The contacts of
the TUBE PROTECT relays do not close until plate cur-
rent in the associated power amplifier tubes exceeds
a pre-set value (3 amperes). This insures that the
RETUNE relay (which would normally be energized
before the power amplifier tubes draw plate current
since there would be nor-f output) will not become op-
erational until there is at least three amperes of pow-
er amplifier tube plate current.

The SWR circuit uses a dc amplifier to control
the operation of SWR relay K5606 when the reflected
power at the output of the transmitter exceeds a pre-
determined level. The operationofthis circuitis sim-
ilar to that of the retune circuit except that a voltage
proportional to reflected power is applied to SWR meter
M6105, When the reflected power level exceeds a pre-
determined manual setting of a second pointer on the
SWR meter, a set of contacts in the meter closes and
applies a dc voltage to the cathode of dc amplifier
V6202B.

In normal operation, the SWR meter switch is
open. The cathode bias on V62024 is adjustedto pre-
vent the plate current from energizingthe overload coil
of the SWR relay at this time. This cathode voltage
is obtained from a voltage divider consisting of re-
sistors R6216, R6218 and SWR OVLD SET control R6217
connected across the B+ line.
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If the reflected power at the output of the trans-
mitter exceeds a predetermined level, the SWR meter
reading rises sufficiently to close the SWR meter
switch, A 3-volt dc level, developed across Zener
diode CR6202 is then applied through the switch to the
cathode of V6202B. The plate current of V6202B de-
creases, causing its plate voltage to rise. This rise
is coupled to the grid of V6202A, and plate current in
V6202A rises sufficiently toenergize the overload coil
of SWR relay K5606.

The retune and SWR control circuits operate
from a self-contained power supply. One portion of
the power supply consists of plate winding 9-11 of pow-
er transformer T6201, two of the diodes inbridge rec-
tifier CR6201, resistors R6201 and R6202, and dual
capacitor C6204. This full wave rectifier provides
plate voltage for dc amplifiers V6201 and V6202.

The B+ voltage taken from pin D of connectors
P5102 and J5601 isused tosupply operating voltage for
HEAT OVLD relay K5705.

The four diodes in the lower section of rectifier
CR6201, in conjunction with secondary winding 5-6 of
transformer T6201, operates in a full-wave bridge
circuit producing a negative dc voltage. This voltage
is applied to external circuits for operating the coax-
ial switches in the 40-kw r-f input control circuits.
(Refer to paragraph 2-6.) The negative voltage isalso
applied through filter elements R6205, R6202, and
capacitors C6213 through C6215 to OUTPUT INCR
control R5402. The negative dc output of this control
is further filtered and applied to connector J4004. This
voltage is cabled back toa control input of the exciter,
in the auxiliary frame, permitting remote control of
exciter rf gain. In practice, the OUTPUT control of
the CHG is turned up, then rf drive is controlled re-
motely by OUTPUT INCR control R5402.

2-11. RELAY AND INDICATOR PANELS,
INDICATOR AND RESET CIRCUITS.

a. GENERAL. - Figure 2-10 shows the indicator
and reset circuits associated with the Relay and Indi-
cator Panels (A & B). The functions of the relays
are described in the theory of operation of associated
circuits. When a fault or overload occurs in any of
these circuits, the associated relay operates to dis-
able the high voltage interlock circuits, thus prevent-
ing the high voltage power supplies from functioning.
The relay also provides a visual indication of the
trouble by applying power to an indicator lamp. When
the trouble is corrected, the relay is reset by a RE-
SET switch.

b. CIRCUIT ANALYSIS. - Relays K5601 through
K5606 and K5609 of Relay and Indicator Panel A com-
prise the protective relays for power amplifier tube
A. Relays K5603 through K5606 include the overload
relays which must be reset after an overload occurs.
The contacts of relays K5603 through Kb5607 are
shown in the normally open position. If an overload
occurs, the contacts of the affected relay closes and
energizes anassociated indicator lamp fromthe phase
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1-3 voltage. The relay is reset (after the overload
is cleared)by momentarily operating RESET A switch
S5411B. This switch applies phase 2 voltage to the
reset coils of relays K5603 through K5606.

Relays K5601, K5602 and K5609 are energized
during normal conditions. The contacts of these re-
lays are shown in the energized position. Contacts of
relays K5601 and K5602 provide phase 1 and phase 2
voltage to energize FIL. TIME meter M5603, thus in-
dicating the elapsed timethat filament power is applied
to the power amplifier. (These relays are energized
whenthe FIL. A circuit breaker (figure 2-12)is closed.)
If insufficient current flows in relay K5601, K5602 or
K5609, indicating a fault in the associated circuit, the
relay is deenergized and applies phase 1 and phase 3

,,,,,

fault is cleared.

The circuits of relay panel B (figure 6-1) are
similar to relay panel A, except that retune and SWR
relays are not used, and heat overload relay K5705 is
added. The operation of the heat overloadrelay in panel
B is similar to that described for the overload relays
above, and is used to warn of excessive temperature
in the tube frame.

2-12. INTERLOCK CIRCUITS.

a. GENERAL. - Interlock circuitsare distributed
throughout the frames of the GPT-200K transmitter.
The interlock circuits function in conjunction with the
protective relay circuits for protection of equipment
and personnel.

b. 40-KW SECTION, - The interlock circuits as-
sociated with the 40-kw section (the first four frames
of the transmitter) are described in detail in Main-
tenance Instructions for GPT-40K transmitter. When
mated with the other five frames of the GPT-200K
transmitter, the jumper across terminals 5 and 6 of
E8119 are removed and the GPT-40K interlock cir-
cuit is extended into the r-f input control circuits of
the GPT-200K. These circuits are shown in figure
2-5 and described in paragraph 2-6.

c. 200-KW SECTION., (See figure 2-11.)-
Twenty-five interlock switches forming a series cir-
cuit are included in the last five frames of the GPT-
200K transmitter. Twenty-two of these switches in-
sure that band switches, doors, and equipment are in
normal operating positions. OPERATE relay K4001
insures that the r-f input circuitis set for normal op-
eration; switch S5306 insures that power-amplifier
shorting relay K5301 is functioning; 200K REMOTE
INTERLOCK switch S6903 completes the interlockcir-
cuit when an external coaxial output switch is not used
(refer to paragraph 2-4b). As shown in figure 2-11,
the twenty-five interlock switches provide a common
series circuit for the paralleled protective relay in-
terlock circuits of power amplifier tubes A and B.
When closed, the relay interlock circuits connect phase
2 voltage to INTERLOCK READY relays K5608 and
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K5708. When these relays are energized, associated
contacts close, permitting the high voltage control cir-
cuits in power supply A and B, respectively, to func-
tion. (Refer to paragraph 2-8.) The circuit arrange-
ment allows either of these relays tobe energized in-
dependently of the other.

When all of the interlock switches are closed,
phase 2 voltage is applied through terminals 12 and W
of INTERLOCK switch S5410to INTERLOCK IND lamp
DS5402. When lit, the lamp indicates that all of the
cabinet interlock switches are closed. The phase 2
voltage also energizes relay K5301 at thistime. Switch
$5305 opens, removing the short to ground from the
output circuit of the power amplifier. Refer to para-
graph 2-4.) Switch S5306 simultaneously connects
phase 2 voltage through contacts of time delay meters
M5602 and M5702 to shorting relays K6003 and K6603
respectively. Relays K6003 and K6603 operate and
remove the shorts from the outputs of power supplies
A and B respectively.

Phase 2 voltages from closed contacts of the time
delay meters arealsoappliedtoprotective relay inter-
lock circuits of power supply Aand Bwhen 40K INTLKS
relay K5706 is energized. Relay K5706 is energized
by 230 volts ac from the fourth (PS) frame of thetrans-
mitter when high voltage is applied to the 40-kw PA.
Relay K5706 can be initially bypassed during power
turn-on by the operation of 40K INTERLOCK switch
S5701. If the protective relaysin the two relay panels
(A and B) are operating normally, phase 2 voltage is
appliedto INTERLOCK READY relays K5608 and K5708
of the power supply A and B interlock circuits, re-
spectively. If a protective relay contact is open inone
of the protective relay interlocks, only the INTLK
READY relay of that interlock circuit will be deener-
gized, thereby shutting off the associated high-voltage
power supply.

When one of the interlock switches is not in its
normal operating position, the phase 2 voltage path
through the common interlock switch circuit is broken.
INTERLOCK IND lamp DS5402 will thengo out. INTER-
LOCK switch S5410 can be used to quickly locate the
open interlock switch. When S5410 is rotated clock-
wise through its positions, INTERLOCK IND lamp
DS5402 lights for all positions up to the open circuit
and is off for all remaining positions. Eachof the con-
tacts of the INTERLOCK switch is connected toa junc-
tion of two interlock switches. Whenthe INTERLOCK
switch reaches the position corresponding to the open
interlock switch, the open circuit prevents phase 2
voltage from being applied to the INTERLOCK IND
lamp. In all higher positions, the INTERLOCK IND
lamp is off because of the open circuit.

If, during operation of the equipment, an inter-
lock switch opens, the open interlock circuit deener-
gizes relay K5301, INTLK READY relays K5608 and
K5708, and shorting relays K6003 and K6603. When
the high voltage shorting relays are deenergized, their
contacts short the high-voltage outputs of power sup-
plies A and B. This action provides personnel pro-
tection. A similar function is accomplished by relay
K5301, which grounds the output of the power ampli-
fier, dischargingthe high-voltage capacitors inthe out-
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put circuit. In addition, phase 2 voltage is applied
through the "N, O. " contact of the openinterlock switch
totripthe HIGH VOLTAGE circuit breakers. The phase
2voltage is first applied to the coil of HIGH VOLTAGE
A circuit breaker CB5402, trippingthe circuit breaker.
When circuit breaker CB5402 istripped. phase 2 volt-
age is applied to the coil of HIGH VOLTAGE B circuit
breaker CB5403 through the "N. C. " contacts of switch
S5405. HIGH VOLTAGE B circuit breaker CB5403 is
then tripped.

Phase 1 and phase 2 voltage is also applied to
HIGH VOLTAGE A and HIGH VOLTAGE B circuit
breakers during the warm-up time provided by TIME
DELAY meters A and B. During this time, the phase
2 voltage is connected to the circuit breakers through
interlock switchesand the "N. C. ""contacts of the TIME
DELAY meters. If either circuit breaker is set at ON
during this warmup time, phase 2 voltage trips the cir-
cuit breaker.

2-13. AC POWER DISTRIBUTION. (Seefigure2-12.)

Three phase 230V primary power, routed to the
200-kw section of the transmitter through rear ter-
minal connectors, is applied to the PRIMARY POW-
ER A and PRIMARY POWER B circuit breakers
(CB6502) and MAIN BLOWER circuit breaker CB5401.
Three phase 480V primary power is connected to HV
MAIN "A" and HV MAIN "B’ circuit breakers CB6001
and CB6601. Except for 230V primary phase 1voltage
applied to breaker motors B6003 and B6603, all pri-
mary power input to the 200-kw section is controlled
by the above circuit breakers.

PRIMARY POWER (A) circuit breaker CB6502 sup-
plies 230V, 3-phase voltage to a blower, a fan, and
two fluorescent lamps all of which are located in the
PSA frame. When closed, the circuit breaker pro-
vides primary power to PA FIL (A) circuit breaker
CB6501. Controlvoltages for a breaker motor, relays,
and indicator lamps are also provided via PRIMARY
POWER (A) circuit breaker,

When PRIMARY POWER (A) circuit breaker CB6502
is closed, primary voltage is applied tothe above cir-
cuits as follows: phase 1 and 2 voltage is applied to
blower B6002 and fan B6001. Phase 1 and 2 voltage is
also applied to fluorescent lamps DS6101 and DS6102
in the PSA frame for illumination of the meter panel.
Phase 2 and 3 power is supplied to PA FIL (A) circuit
breaker CB6501, This circuit breaker supplies fila-
ment power for power-amplifier tube A, 100-kw high-
voltage rectifier A, and the bias supply A and PSA
frame crowbar drawer. PA FIL (A) circuit breaker
CB6501 also supplied power to a fan and control volt-
ages for meters and a relay.

When PA FIL (A) circuit breaker CB6501 is closed,
primary power is applied to the circuits as follows:
phase 2 and 3 voltage is applied to thefilament trans-
formers of 100-kw high voltage rectifier A, bias sup-
ply A, power-amplifier tube A, PSA frame crowbar
drawer, and to ANT SW DECK fan B6901. FIL PRI
meter M6104 indicates the voltage at the 230 volt tap
of the filament transformer for the power - amplifier
tube A. Phase 3 voltage is applied to TIME DELAY
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