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SECTION 1
GENERAL INFORMATION

1-1. PURPOSE OF EQUIPMENT

Radio Transmitter, Model GPTA-2.5JB (figure 1-1) is a self-tunable radio
transmitter system, shock-mounted, designed to provide ship-to-ship and ship-
to-shore radio communications.

The GPTA operztes in the frequency range of 2 to 29.9999 megacycles, pro-
viding power output levels of either 150 watts, 400 watts, or 1000 watts PEP
or average depending on type of emission for various frequency/power requirements.

The exciter section of the GPTA consists of a solid-state exciter unit
(MMX-1-M), which provides rapid frequency selection in the 1.6 to 29-.9999 mega~

cycle (mHz) frequency range in 100 cycle steps.

NOTE

Although the exciter units's operating
frequency ranges from 1.6 to 29.9999 mega-
cycles (MHz), the associated linear power
amplifier section is restricted to operate
only in the 2 to 29.9999 megacycle range.

The exciter unit is specialized in that only A3H (upper sideband audio with
carrier) is possible when operating in the frequency range of 2003, 2182, and
2638 kilocycles (kHz). When these frequencies are selected, they are automatical-
ly independent of the exciter mode switch setting.

Operating modes include single-si
modulation (AM), facsimile (FAX, frequency-shift keying (FSK), and interchangeable
plug—-in circuit boards provide for certain independent sideband (ISB) capabilities.

Front-panel meter monitoring of all critical circuits and operational safety
features are also provided. Safety features include mechanical/electrical inter-
locks, overload protective circuits for bias, plate current, screen current and
transmission vswr.

The exciter has a built-in standard oscillator with a stability of 1 part

001691019A/JB 1-1



108 per day. Optional standards of 1 part in 106, 107, or 107 per day are available
if desired. The MMX-(1)M will operate with the stability of any external 1
mc standard used.
A direct-reading meter (mounted on the front panel) allows visual monitoring
of all critical circuits and the r-f output of the unit.
The GPTA transmitter system employs an antenna control sub-system, AN/URA-38,
to control and match the transmitter output impedance to a 35-foot whip antenna
at any frequency within the 2 to 29.9999 megacycle frequency range. The 35-foot
whip antenna is used both for transmitting by the GPTA, and for receiving by an

associnted radio receiver system.

1-2. EQUIPMENT MAKE-UP.

The transmitter major components are listed in table 1-1. See figure 1-1 for

physical component mounting locations and paragraph 1-3 for component descriptions.

1-3. DESCRIPTION OF EQUIPMENT.

a. LOW VOLTAGE POWER SUPPLY AP-128 (Figure 7-5). — The AP-128 provides

operating voltages to the linear amplifier. This unit also contains the overload
protection circuit controls to adjust the overload relay sensitivity settings.
The AP-128 provides bias, screen and filament voltages to the linear amplifier
plus voltages in the interlock and control circuits. The front panel contains
filament and plate time meters and overload indicator lamps. All amplifier over-
load adjustments and bias controls and also front panel mounted.

b. HIGH VOLTAGE POWER SUPPLY, AP-129 (Figure 7-6). — The 5 kv power supply,

mounted at the bottom of the equipment cabinet, contains the high voltage solid
state rectifier stacks, filtering and the delta-wye step-up transformer.

This unit generates 5000 volt d-c for the plate of the final power amplifier
tube. An automatic 60-second time delay circuit is intergrally mounted inside
the unit to delay the application of screen voltages to the linear amplifier to

prevent stripping of the PA filaments. This, in effect prevents a sudden heavy
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conduction of the linear amplifier.

c. SERVO AMPLIFIER ASSEMBLY, TCSA-1. - The TCSA houses three servo amplifier

units. These units, when controlled by the sense circuits of the linear amplifier,
automatically tune and load the 2nd amplifier and PA portions of the transmitter.

d. LINEAR AMPLIFIER, TLAD-2.5K. - The linear amplifier serves as a power ampli-

fier between the exciter and the antenna. The TLAD contains the tune, loading and
bandswitching circuits and all r-f amplifier parts. The final tube (power ampli-
fier) of the 3-stage amplifier is convection air-cooled by a self-contained blower
in the r-f section.

e. MULTI-MODE EXCITER, MMX-1M. - The MMX is a completely transistorized super-

heterodyne communications exciter that operates in the range of 1.6 to 29.9999
megacycles.

The exciter provides up to 250-mw excitation for SSB and AME, up to 1 watt for
CW, FSK and FAX modes of operation.

f. LOCAL CONTROL PANEL, TCP-1. - The TCP controls the application of plate

voltage to the final power amplifier section and monitors all interlock circuits
contained in the cabinet. Other front panel controls include a reset push-button
associated with the overload and bias relays in the low voltage power supply AP-128.

g. ALARM PANEL, AX633. - The AX633 is an alarm and monitor unit, providing con-

nector receptacles for monitoring the PA output and exciter output. An audio input

jack, front panel mounted, provides for insertion of a two-tone test signal for
testing the exciter unit. An audio alarm device, with its associated on/off toggle
switch, and a d-c line fuse are also front panel mounted. The alarm is activated
when the transmitter's high voltage is removed. This action is controlled by the

high voltage power supply circuit breaker.

h. ANTENNA COUPLER CONTROL, C-3698/URA-38, — is a manual and automatic antenna

tuning control unit, providing power and tuning control signals to an associated
external antenna coupler. Metering and protection circuits enable the C-3698 to

control the associated antenna coupler from a remote location.
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i. ANTENNA COUPLER, CU-938/URA-38. - Is an externally mounted, pressurized unit

used to match the impedance of a 50-ohm transmission line to a 15, 25, 28, or 35
foot whip antenna operating in the frequency range of 2 to 29.999 megacycles.
Antenna tuning and matching may be accomplished either manually or automatically
via remote antenna coupler control unit C-3698.

j. CABINET, ELECTRICAL EQUIPMENT, RAK-110-2JB. - is a shock-mounted equipment

cabinet providing 63-inches of modular unit panel space, with removable rear and
side panels. The RAK measures 72-inches high by 30-inches deep by 25%-inches wide.
Shock mounts are mounted at the four bottom corners of the RAK, with two shock
mounts also located at the two top-rear corners. See figure 2-1 for dimensional
outline and mounting data.

The RAK incorporates a directional coupler AF107, a tuning termination assembly
TTA-1, and AP-145 power supply. These units are internally mounted to perform the
following functions.

The AF107 consists of a low-pass filter and a directional coupler.

The TTA-1 consists of a transmit/receive relay enabling both the transmitter
and an associated receiver to operate with one common antenna. A 50-ohm 1-kw
average dummy load is switched into the transmitter output, for off-the-air tuning.

AP-145 : {see figure 7-8) is external powe; supply used to operate the TTA-1.

k. RF POWER CONTROL, SWCD-3K. - is an r—-f power controlling unit, used to ad-

just the desired GPTA r-f output level, accept pre-positioning information per-
taining to the operating frequency corresponding to the exciter frequency settings,
and place the GPTA in a transmit or receive condition. Level control circuits and
pre-positioning signals enable the GPTA to automatically tune and load to the de-

sired operating frequency and power level.
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1-4. TECHNICAL CHARACTERISTICS.

Frequency Range:
Operating Modes:
Power Output:

Tuning:

Stability:

Metering:

ALDC:

Output Impedance:

Signal/Distortion Ratio:

Cooling:

Operating Temperature:

Power Input:
Air Intake:

Weight:

001691019A/JB

2 to 29.9999 megacycles (MHz).
SSB, AM, CW, FAX, FSK, and ISB.
150, 400, 1000 watts PEP or average.

All tuning, loading and bandswitching
controls on front panel.

Absolute stability +50 cycles for
ambient temperature -30 to 55°C.

Front panel meters monitor operation
of all critical circuits.

ALDC (automatic load and drive control)
circuit provided to improve linearity,
limit distortion, and deliver a rela-
tively constant output during high
modulation peaks or load changes.

Front panel control allows adjustment
of ALDC attack point or circuit disabl-
ing.

50 ohm unbalanced.

Distortion products are at least 40 db
below either tone of a standard two-
tone test at full PEP output.

Forced air.

Designed to operate in a 0° to 50°C
ambient with relative humidity of up
to 90%.

117 volts a-c, 60-cps. 3-phase.

500 CFM.

1000 1bs. (approx).
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TABLE 1-1. MAJOR COMPONENTS

UNIT DESIGNATION

Cabinet, Electrical Equipment, RAK-110-2JB
Multi Mode Exciter, Model MMX-1-M

Linear Amplifier, Model TLAD-2.5K

Servo Amplifer, Model TCSA-1

RF Power Control, Model SWCD-3K

Linear Amplifier Control Panel, Model TCP-1
Low Voltage Power Supply, AP-128

High Voltage Power Supply, AP-129

Alarm Panel, AX633

Antenna Coupler Control,
C-3698/URA-38

AN/URA-38
Antenna Coupler,
CU~-938/URA-38
35-FOOT
WHIP ANTENNA

ANTENNA
ASSOCIATED RADIO TRANSMITTER COUPLER
RECEIVER GPTA-2.5JB AN/URA-38

CONSOLE

ANTENNA CONTROL

117 VAC, 60 CPS,
3-PHASE INPUT

L j L SHIPS GROUND
ANTENNA, AUDIO AND CONTROL INPUT

Figure 1-2, Typical System Configuration.
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SECTION 2
INSTALLATION

2-1. INITIAL INSPECTION

Inspect the transmitter packing cases for possible damage when they arrive
at the operating site. With respect to equipment damage for which the carrier
is liable, The Technical Materiel Corporation will assist in describing methods
of repair and the furnishing of replacement parts. Inspect the packing mater-

ial for parts that may have been shipped as loose items.

2-2. ASSEMBLY

Install the transmitter components into the rack as shown in figure 1-1.
Intracomponent cabling is shipped pre-installed in the rack in the form of cable
harnesses attached to the rack structure. Connect each free plug-end of the
harness to its mating receptacle on the component by matching the "J" number
(marked on the cable adjacent to the plug) with the "J" number appearing on the
component adjacent to the receptacle. In the same way, connect each free end
containing a fanning strip to its mating terminal block by matching "E" nunbers.

Refer to parapgraph 2-4 for installation instructions.

2-3. POWER REQUIREMENTS

The transmitter requires a 3-phase, 117 vac, 60 cps delta or wye source line.
Connect source at A5586 Line Filter.

It is recommended that an external 3-phase circuit breaker interface the
transmitter with the main 3-phase supply voltage. The external circuit breaker
will allow complete isolatiqm of the transmitter voltage input and therefore pro-
vide for safe maintenance and servicing.

The external circuit breaker should be independent from other equipment.
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2-4. TINSTALLATION PROCEDURES.

A minimum number of assemblies, subassemblies, components and hardware have
been disassembled from the equipment and separately packaged, thus reducing the
possibility of equipment damage in transit. The method of disassembly and sepa-
rate packaging also permits realistic equipment handling.

Carefully read the instructions for each step. After reading, consider the
complexity involved in performing the step; it may be advisable to simulate a
complex step before actually doing it. Make sure each step has been completed
before proceeding to the next.

Cables, wires, and other miscellaneous items that are disconnected during
equipment disassembly are tagged and taped to the equipment. The information on
a given tag indicates the designated terminal on a component to which the tagged
item must be connected. Make sure all cables and wires have been connected as
designated on tags and that all packing material, tags and tape have been removed
before sealing-up the frame or section of the frame with a front panel drawer,
or piece of exterior trim. If any confusion arises regarding cable or wire connec-
tions that must be made, refer to the applicable interconnect wiring diagrams in
section 2 of this manual.

Temporary removal and replacement of panels, and component mounting assemblies
are specifically called out in the procedure in order to install various items.
Do not anticipate instructions; to insure correct installation, perform each step
exactly as it is written.

Non-specialized tools are not supplied with the equipment since these items
should be contained in an equipped maintenance shop.

Make sure that installation personnel adhere to previously outlined techniques
of uncrating and material handling (see Logistics).

NOTE

Refer to the supplied equipment packing list to lo-
cate the appropriate crates containing the components,
hardware, and units outlined in the following steps.
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STEP 1

a. Unpack assorted loose items from crate.
b. Check each item contained against equipment supplied list.

STEP 2

a. Unpack rack from crate.

b. Position rack upright, remove side and rear panels; this can be accomplished
by turning the screw-type fastener located at the top-center of each panel.

c. Remove all packaging material from rack and position rack in accordance with
pre-installation planning. (See figure 2-1).

STEP 3

To secure rack in its permanent position proceed as follows:

a. To gain access to the front-bottom mounting holes, loosen mounting hardware
that fastens the high voltage power supply assembly to the rack frame.

ovssosoovsy

CAUTION |

- oo ooed
To eliminate any possible damage, remove
high voltage lead from C6000 on power
supply assembly.

b. Slide power supply assembly toward rear of rack.
c. Secure rack in position with four mounting bolts.

d. Replace high voltage power supply assembly and fasten in place. Be sure to
replace the high voltage lead to terminal of C6000. (See figure 2-2).

STEP 4
a. Unpack transformer T8000 from crate.

b. Position transformer T8000 on base assembly.
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d. Remove filter-out cable, CA1244 from crate and fasten to terminals of trans-
former. (See figure 2-2).

e. Place 4 ceramic standoffs with their associated washers on transformer.

f. Using cover and hardware, place transformer cover on the ceramic standoffs
and secure.

STEP 5
a. Unpack transformer T6000 from crate.

b. Position transformer T6000 on base assembly.
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Removable front grill.
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c. Tightly bolt transformer to base assembly.

d. Connect high voltage transformer cable CA1245, which is attached to relay
K6000 on power supply, to transformer as follows: white lead phase 1 ter-
minal 1; grey lead phase 2 terminal 2; violet lead phase 3 terminal 3.
(See figure 2-2).

e. Connect jumper leads between rectifier and transformer as follows:

RECTIFIER TRANSFORMER
From CR6000, 1 To T6000 terminal 6
From CR6002, 3 To T6000 terminal 5
From CR6004, 5 To T6000 terminal 4

STEP 6

a. Remove line filterboard A5586 from crate and remove line filterboard cover.

b. Tightly bolt line filterboard to the base inside the bottom right-rear of
the rack.

c. Using loose end of CAl244 from T8000, connect white lead, phase 1 to L8000,
grey lead, phase 2 to L8001, violet lead, phase 3, to L8002.

d. Route a-c input cable into base assembly through access hole and secure to
appropriate terminals on line filterboard.

e. Position and secure filterboard cover to filterboard.
STEP 7
Refer to figure 1-1 for location of equipment in the rack.
a. Remove relays, tubes, and other plug-in components from loose items crate.

b. Install relays, tubes, and other plug-in components in their respective
units; tighten relay and tube clamps where necessary.

STEP 8

Now that each drawer assembly is unpacked, install it in its designated posi-

tion (see figure 1-1) in the rack. To install any drawer assembly, proceed as

follows: (See figures 2-3 and 2-4).

NOTE

To insure greater rack stability start with
bottom units first and work up.

a. Untape or unstrap cable assemblies, cable retractors, and all other com-
ponents secured to the inside of frame for shipment.

b. Pull out center section of drawer tracks until they lock in an extended
position.
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2-8

Position slide mechanisms in tracks and ease modular unit into track until
lock buttons engage holes in tracks.

Where applicable, pull tilt handles on sides of drawer vertically.

NOTE

When making cable or wire connections to
drawer, secure cables or wires with cable
clamps, where applicable.

Make necessary cable and electrical connections as indicated by interconnect
wiring diagrams in section 2.

Pull tilt handles on sides of drawer and re-position drawer horizontally.
Press lock buttons on tracks; slide drawer completely into compartment.
Secure front panels of drawers to rack frame.

STEP 9

Remove antenna connector from crate and install on transmitter. Connector
is to be fitted to the unbalanced coaxial transmission line and then attached
to the transmitter coupler jack.

Using grounding hardware supplied, secure grounding strap to rear of unit in
the threaded hole in rear center of base.

NOTE

The transmitter requires a good ground connection
for efficient operation. Problems that may occur
when poor ground connections exist are as follows:

(1) "Take-off'". Unit does not tune correctly.
As resonance is achieved, the transmitter output
tries to mistakenly reach a peak value and is pre-
vented by overload controls tripping and de-ener-
gizing the transmitter.

(2) '"Hot Frame'". R-f energy is felt at all parts
of the frame and an r-f arc may be drawn from the
frame.

(3) "Instability'". The transmitter does not
stabilize at the resonant frequency.

Recommendations:

(1) TFor land based stations, several copper rods
should be driven into the ground outside the sta-
tion. Depending on soil condition, the rods should
be driven down to a depth of 3-feet for moist (good
conductive) soil, and deeper for poor conductive
soil, i.e., sand, etc.

(2) TFor shipboard installations, grounding to
the designated "ships ground" point is required.
Copper strapping should be brazed (welded) to the
ground rods and fed into the station as the perman-
ent station ground.
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NOTE (CONTD)

It is suggested- that 3-inch wide copper straps be
used. Copper braid should never be used, due to its
high inductive values which may provide r-f ground
isolation at certain frequencies.

(3) The length of the ground connection should be
studied to prevent wavelength at the operating fre-
quencies, i.e. a quarter wavelength or multiples
thereof of the ground connection may cause r-f ground
isolation,

(4) For the HF range (2 to 30 mc), recommended
ground connection (to true ground) should be less than
10-meters wherever practicable.

(5) Connection of the station grounding system to
the structure or water plumbing of the building should
be avoided due to high resistive joints preventing a
true connection.

(6) The station grounding system should be checked
to ensure that the lowest possible resistance is a-
chieved to true ground. A megger type metering device
is usually employed for this check.

c. Replace side and rear panels and fasten.

ANTENNA INSTALLATION.

Selecting an antenna site requires many considerations such as height, location,

roundings, and distance from the associated communications site. See figure 2-5.
For shipboard installation, the antenna should be mounted high enough so as to

ar the ship's superstructure. The CU-938/URA-38 antenna coupler must be mounted

close to the antenna base as possible. Antenna to antenna coupler interconnection

to be accomplished by use of a heavy copper conductor (No. 6 stranded copper bus),
to exceed 36-inches in length; 12-inches or less preferred. The interconnecting

able and multi-conductor con
the C-3698/URA-38 antenna coupler control unit at the comunications site, should
exceed a distance of 500-feet.

For shore installation, similar considerations must be given to space requirements

cable lengths. The antenna should be mounted high enough so as to clear any sur-

rounding hills, buildings, woods, etc. In addition, the antenna should be mounted ‘as

far

as possible from interference causing high power transmission lines.
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Refer to the Antenna Coupler Group, AN/URA-38 technical manual for detailed mounting

{“CAUTIO’E.}

The voltages at the CU-938/URA-38 antenna
terminal may, under certain conditions, be
as high as 15 KV. Extreme caution must be
observed to isolate the "hot" antenna ter-
minal at least 6-inches from the closest
object, i.e., cables, guy lines, hardware,
etc.

requirements and procedures.

b. PRESSURIZATION.

The CU-938/URA-38 antenna coupler must be pressurized at the time of installation.
Thereafter, the pressure must be maintained between 6 to 10 PSIG. This procedure is

accomplished by use of Pressurization Kit MK-260/U; proceed as follows:

NOTE
If for any reason the CU-938/URA is to
be removed from its case, the case must
first be de-pressurized. This is accomp-
lished by depressing the core of the charg-
ing valve. When the case is replaced, it
must be re-~pressurized as described in the
following procedure.
(a) Remove the intake valve cap from the CU-938/URA-38 and attach Pressurization
Kit MK-260/U to intake valve.
(b) Set MK-260/U regulator at 35 PSIG.
(c) Open valve on nitrogen tank and flush the CU-938/URA-38 for 30 seconds at
35 PSIG.
(d) Close valve on nitrogen tank and disconnect MK-260/U from CU-938/URA-38.
(e) Depress valve core on CU-938/URA-38, using valve cap, to exhaust the

CU-938/URA-38 to 10 PSIG.

(f) Replace valve cap on intake valve of CU-938/URA-38.
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SHIPS
GROUND

35-FOOT
WHIP ANTENNA
/'/

J2 Q
RF CABLE

RG—-215/U

/

(SEE FIGURE 2-7)

MU LﬁCONDUCTOR
CONTROL CABLE

T0J2—

OF
C-3698/URA-38

CABLE LENGTH

-<——— NOT TO EXCEED >
500-FEET

Figure 2-5.
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NO. 6 STRANDED
COPPER BUS

(NOT TO EXCEED 36—INCHES

IN LENGTH; 12-INCHES
PREFERRED)

ANTENNA COUPLER
CU-938/URA-38

REAR OF CABINET

Antenna Output Connection



Table 2-1,

Cable Construction Data

FROM
C-3698/URA-38

TO
CU-938/URA2

FUNCTION

PIN

HOHEUYOO®E>

<
-

v?i'
(o]

HY BB &S0 Hho A

T OEEYSOW >

o
-

\?‘:
[

W HT 38 "0 Hh0 A

¢ DISC. OUTPUT

@ DISC., REFERENCE
SPARE

R DISC. OUTPUT

R DISC. REFERENCE
GROUND

L MOTOR ON

C MOTOR, HOME (4),
TUNE (-)

FAR END STOP

C POSITION

C MOTOR ON

C MOTOR, TUNE (+),
HOME (-)

RESET

L MOTOR, HOME (+),
TUNE (-)

L MOTOR BRAKE

L POSITION

L MOTOR, TUNE (+),
HOME (-)

C MOTOR BRAKE

+ 12.4 VDC
OVERLOAD

BYPASS

+28 VDC

ARC DETECTOR

FAN (60 CPS)

FAN (400 CPS)

FAN (COMMON)

SPARE

SPARE.

SPARE

Connector typs:

Wire Size: #22

Cable type:

REMARKS

10-109628-21P (C-3698/URA-38)
10-109628-21s (CU-938/URA-38)

Multiconductor MSCA-37 type.

(33 active).
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?Jsom
CP8503 &> : JUNCTION BOX
T ca4g0-16118
TB8500 l_.—_— P8024 / J8001
CP8504 =t ]8002
J8006 / P8032 b
J8003 / P8031 |—]
' )— CA-480-160-35 J8011 / P8035 I |
P8025 / J8012
DC8301
J8013 / P8034  |r—|le=nse
J8304 oo L
8010 /P8033 }—|=
P8027 48302 |P8022 J /
E8006
008
8301 28393 [Tog023 E8007
=11
»— CA480-36-48 CK1489 e
TLAA-2.5K MMX-1-M
e P8026
cpa3os | 200 42000 J119/P8036 |~
P8009 TB103 r-zt}
TB104 -
J2003
P8021 J125 / P8038
J123/P8039  p——n
J124 / P8037 *=-======J '
SWCD-3K
P8017
J7005
47001 PB018
17003 P8019
J7004 P8020
AX633
£9001
TCSA-1 P804
2ND AMPL
TUNe | P800S
LOAD P8006
TB8000
TB80OI
1}~ catas
C-3698/URA-38 (CK1480)
51 |_reozs ) )
Figure 2-7, Cabinet Cabling Diagram (Sheet 1 of 2)
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AX633 r”' | |
E9000 Lty (CK1470) P
+— -\
‘ P8000
49001 | PBO16 14000
J9002 |_P8015 08003 14001
TLAA-2.5K -
12001 P8007
J2010 P8o10 6000
42011 P8011
42012 P8012 | _
__T8000
AP-128
J5000 P8001 -
L
2 I
J5001  |P8OO. o
A5586
i PRIMARY | LINE |
S8000 [re————————— AC FILTER |
© INPUT |
<©
N
b
(&)
S0 f JUNCTION BOX
A4481
$8002
A5538
CABINET
INTERLOCK $8003 = oo
SWITCHES 003
E8007
58004 o0
Q J8005
$8005 ‘ 8007
18010
E8004 48012
: > - J8008
~ -~ A
DS8001 i
‘ e 2] 48009
DS8002 =
Igg?ézggfi CA480-133-500 ‘_J BS000
LAM 088000 ]
e Js000 | P8013
1
DS8003
—
Figure 2-7. Cabinet Cabling Diagram, (Sheet 2 of 2)
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P/O
CA1408

SHORTING
PLUG
A-4544

FROM

J119, TB103,

TB104
(MMX)

EXTERNAL
INPUT
AUDIO AND CONTROL
SEE FIGURE 2-7.

—_— J8001 JSOI:E ) P8034 FROM
SWC
PB024 e f ] £ J123 (MMX)
J8012 P8025 FROM
@ TLA( ) [ 8 J7005 (SWCD)
FILTER ALDC '
J8002
— J8011 P8035 FROM
@ RF 7124 (MMX)
DRIVE
J8alo P8033 FROM
exe | | =8 125 (MMX)
EXCITER MON 1IN
J8003 J8Q09
or
P8031 OuT
J8008
VMO
LRC( )-REMOTE TIS IN
J8004 J8007
LSC( )-REMOTE PREPOSIT.
J80Q05 J8006 FROM
J119, TB103
P8032 TB104 (MMX)
Q C‘H ; M e : EXC T 1
Ib - WYa f ?((3 "‘E INT .
v gl 5 oo SRV
) _ (00l ¢ et o cva TO
v o] 7 iCk :
M A ,L N o MY ) J7001-23
N I . P / (SWCD)
L LITA] 0 100
' RWVR —TAA i
ON QOFF _ 12 {o) -
car [T 13 TR+ ke
ke w2 (FGL 4 150 -
wz 15 {0} FAR
GRND FAD] 16 O lcanp
ANTE vex IO 17 1O we |
PHoNE o] 18 [IXD {’z s
V0 . [od
A6 :"]“ Q:C’ C]LINE
SLULN (o ISR to® ’J
E8005 E8006
Figure 2~8., Junction Box Connections
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2-5, PRE-OPERATIONAL CHECKOUT.

NOTE

When performing the Pre-Operational Checkout
refer to figure 3-1 for controls and indicator
location. (Copy of figure 3-1 included in this
section for quick reference to control and indi-
cator location).

a. Preliminary - With the Main Power circuit breaker set at OFF check for

short circuits to ground.
1. The 3-power input phases should read not less than 1 megohm to ground.
2. The positive side of the high voltage circuit should read not less
than 100K ohms, with the shorting relay open; with the shorting relay closed, the
reading should be zero.
3. Place transmitter Main Power Breaker to the ON position and observe
the following:
(a) Technimatic light (1) on the top of transmitter must light.
(b) Main Blower on transmitter must start running.
(c) PA BIAS overload light must light. (PA bias overload light - (79)
will go out on completion of interlocks, and after the time delay
has cycled).

b. Bias Level Adjustment.

1. On the RF Linear Amplifier, Model TLAD place the multimeter switch (24)
in the 1st Amplifier Ip position, and adjust the lst Amplifier Potentiometer (82)
located on the Low Voltage Power Supply, Model AP-128 for a plate current reading
of 10 milliamps on multimeter (20).

2. On the RF linear amplifier place the multimeter switch (24) in the 2nd
Amplifier Ip position and adjust the 2nd Amplifier potentiometer (81) located on
the AP-128 for a plate current of 12 milliamps on multimeter (20).

3. On the TCP place the auto-manual (41) switch in the Manual position.
Turn on the High Voltage. Adjust PA bias control located on the AP-128 (80) for

a PA Plate Current of 450 M.A., indicated on the TLAD Plate Current Meter (14).
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c. High Voltage Alarm and Plate Elapse Time Meter Check. - With the High

Voltage on, the High Voltage Light (3) should be lit. On the AX-633 place the
Alarm Switch (68) to the ON position. The alarm will not sound. With the Alarm
Switch left in the ON position, turn OFF the High Voltage. Now the alarm should
suond indicating that the High Voltage is OFF. Also, the High Voltage light
should be OFF, turn OFF Alarm Switch.

d. GPTA-2.5JB Transmitter Control Settings.

1. Place the MMX exciter switches "ON/STANDBY" and "EXCITER/PTT" to
the "ON'" position.
(a) The red exciter light must light (36).
(b) The meter monitor must light.
(¢) Adjust the exciter "RF GAIN" control (30) to its extreme counter-
clockwise position.

2. "CARRIER SWITCH" to FULL (32).
Mode Switch to USB (26).

Set the controls on the "URA-38" as follows:
(a) Main Power Switch to ON (Main Power indicator must light).
(b) Set the "MANUAL/SILENT/AUTO" switch to "AUTO".
Set the other XMIR controls as follows:
(a) Servo ON/OFF switch to ON (44).
(b) Power level to 400 Watts (9).
(c) '"ANT/LOAD" (13) to Load.
(d) Auto/Manual to Auto (41).

e. Transmitter Auto Tuning.

Adjust the exciter for the desired operating frequency. With exciter
controls preset as indicated the aforementioned paragraphs, place the meter SW
in the "RF" position and advance the RF Gain control until meter reads approxi-
mately 1.0. Place High Voltage breaker to the ON position, Depress "TUNE" button

on AX-633 and observe the following:
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The transmitter must tune to the desired output frequency, at the preset

output level,
After the transmitter has completed its' tuning cycle the "READY" 1light on
the transmitter must light. (This condition indicates the transmitter has been

tuned and is waiting for intelligence).
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SECTION 3
OPERATOR’S SECTION

3-1. GENERAL,

The GPTA may be tuned manually or automatically (servo tuning). Before
operating the GPTA, the operator should familiarize himself with the various con-
trol and indicator functions and location. Figures 3-1, 3-la and 3-2, used in
conjunction with table 3-3, provide control and indicator locations and functions.

A tuning chart, indicating control settings and indicator readings for proper
tuning and loading at various frequency settings, is supplied in the test data
package accompanying each GPTA. Reference to the supplied tuning chart will pro-
vide tuning and loading settings and indications to achieve optimum performance
of the applicable GPTA. Table‘3—2, is a sample tuning chart to be used as a

reference for nominal settings and indications only.

3-2. OPERATING PROCEDURE.

The GPTA control settings for (a.) manual tuning and (b.) servo tuning

are as follows:
NOTE

Should Normal indications outlined in the
tuning procedure for either 'Manual Tuning"
or "Servo Tuning'' be other than Normal,
observe the malfunction and refer to

the maintenance section. (Troubleshooting
Table).

TABLE 3-1. MANUAL TUNING

Operation Normal indications
Set Main Power circuit breaker (39) The Technimatic light (1) must come on.
to the ON position. PA blower and top fan must start running.
Set Auto/Manual switch (41) to No indications.
Auto (13) and Servo ON/OFF switch
to ON.
Place MMX Exciter/PTT and Power Monitor meter must light on MMX, Power
ON/standby switches to ON (33) lamp and Exciter lamps must be lit.
(34).
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TABLE 3-1.

MANUAL TUNING (Cont)

Operation

Select desired MMX operating fre-
quency (27) and place RF output con-
trol (30) to its extreme counter-
clockwise position.

Press Tune button (43)

Set the Ant/Load switch to Load (13)

URA-38 (control unit) Power switch
to ON (105). URA-38 MODE switch to
Manual (98).

Manual/Auto Switch on TCP (41) to
Manual. Servo ON/OFF switch OFF,
(44).

Normal indications

Sets preposition information for auto
Bandswitching and Tune and Load control
presettings. (No indications).

PA band switch will rotate to the proper
bandswitch position, 2nd Amplifier band-
switch will rotate to the proper band-
switch position, and the Tune and load
controls will rotate in a clockwise
direction and stop at some fixed number
which is insignificant at this time.

Connects internal 50 ohm load to RF
amplifier output. (No indication).

Power lamp must come on.

Servo Amplifier lamps will go out.

NOTE

At this time it is advisable to check plate currents

of the lst and 2nd RF amplifier tubes.

They should

be checked in the following manner:
1 - Place the multimeter switch (24) to the lst Amp-
lifier Ip Position, and observe a reading of "10" on

multimeter (20).

Should the meter ‘indicate some other

value adjust the lst Amplifier bias Adjust (82) located
on Low Voltage Power supply, for 10 on multimeter.

2 - Place multimeter switch (24) to the 2nd Amplifier
Ip position and observe a reading of "12" on multimeter
(20) . Should the meter indicate some other value adjust
the 2nd Amplifier bias adjust (8l) located on the low
voltage Power Supply, for "12" on multimeter.

Set MMX Controls as follows:

Carrier switch (32) - full
Mode Switch (26) - USB

Meter Switch (31) - RF

USB and LSB (35) (37) - "o"

RF Output Control (30) - 100mw

On RF Linear Amplifier place multi-

meter switch (24) to 2nd Amplifier
position.

3-2

Meter on MMX will read between 1 and 2
when meter switch has been placed in
the RF position.

No indications at this time. (However
when excitation from exciter is applied
to lst Amplifier meter will indicate
during 2nd Amplifier tuning process).
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TABLE 3-1.

MANUAL TUNING (Cont)

Advance RF Gain Control (11) on
SWCD (clockwise rotation) for a
slight indication on RF Amplifiers
multimeter.

Adjust -2nd Amplifier tuning control
(22) for a peak indication on RF
Amplifiers multimeter (20).

Reduce RF output by turning RF Gain
control on SWCD to its extreme
counterclockwise position.

Place H.V. breaker (42) to ON
position.

Set power level switch to the
desired power level.

Advance the RF Gain control on
SWCD to a point where the PA
Plate current increases.

Adjust the PA Tuning control (25)
until a resonance dip is obtained
on the PA Plate current meter (14).

Adjust PA load (18) until the PA
is properly loaded. After each
change in loading the PA tune
control (25) must be returned to
resonance,

Advance RF Gain on SWCD (11)
until output meter reaches pre-
set power level,

Turn RF Gain control on SWCD to
its extreme counterclockwise
position (11).

Place High Voltage breakers to OFF
(42).

Place "Ant/Load" switch (13)
to "ANT",

Place H.V. breaker to ON position
(42).

001691019A/JB

Indication will be noted on RF amplifiers
multimeter as RF Gain control has been
advanced.

Peak indication will be noted on multi-
meter (20).

Meter indication on multimeter (20) should
indicate zero.

High Voltage lamps (3) must light. PA
Plate Current meter (14) should indicate
450ma. (Should some other value be noted
adjust the PA bias adjust (80) potentio-
meter located on the low voltage power
supply for a reading of 450ma on the PA
Plate current meter (14).

No indication at this time.

Observe Resonant dip in PA Plate current.

Proper loading will occur when maximum
output is obtained on Output meter (4)
(At a power level of lkw the PA Plate
current should be between .6 and .75 Amps
depending on the frequency).

PA output meter will indicate preset power

level.

Power level must reduce to zero, as in-
dicated on RF output meter (4).

H.V. light must go out.

PA Plate current meter must indicate "0'".
No indication

High Voltage light must light and PA Plate

current must indicate 450ma on PA Plate
current meter.
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TABLE 3-1. MANUAL TUNING (Cont)

Operation Normal indication
Advance RF Gain control on SWCD for
an output reading of 150 watts on

the output meter (4).

Adjust "URA-38" in the following
manner:

1. Set Mode selector switch (98) at MANUAL.
2, Set POWER toggle switch (105) at ON; POWER indicator lamp (106) should
light.
3. Set L-C selector switch (93) at C.
4. Depress LEFT pushbutton (94) until TUNING indicator lamp (96) extin-
guishes.
5. Momentarily depress RIGHT pushbutton (95).
6. Set L-C selector switch (93) at L and repeat step (4).
7. Key GPTA at a reduced power output; DISCRIMINATOR NULL meter (91) will
indicate to the right of null indication.
8. Depress RIGHT pushbutton (95) for a center mark indication on DISCRIM-
INATOR NULL meter (91).
NOTE
The DISCRIMINATOR NULL meter (91) indication
may swing to the right before swinging left;
this is normal.
9. Set L-C selector switch (93) at C.
10, Depress RIGHT pushbutton (95) for a center mark indication on DISCRIM-
INATOR NULL meter (91).
11. Alternately set L-C selector switch (93) at L and C and depress the
LEFT pushbutton (94) and RIGHT pushbutton (95) momentarily to obtain a center

mark indication on DISCRIMINATOR NULL meter (91).
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NOTE
At some frequencies, the null is very
sharp. This therefore requires a very
slow and careful tuning procedure in
order to obtain a tuned null indication.

NOTE

During manual operation, the READY
indicator lamp (97) is inoperative.

12, 1Increase GPTA r-f output power to preset power level.

13. During transmission, periodically switch the L-C selector switch (93)

at L and C position, checking for a null indication on DISCRIMINATOR NULL

meter (91).

pushbutton (95).

TABLE 3-1.

Fine tune, if required, using LEFT pushbutton (94) and RIGHT

SERVO TUNING

Operation

Set Main power circuit breaker (39)
to the ON position.

Set Auto/Manual switch (41) to Auto
and servo ON/OFF switch to ON

Place MMX Exciter/PTT and power ON/
Standby switches to ON, (33) (34).

Select desired MMX operating
frequency (27) and place RF out-
put control (30) to its extreme
counterclockwise position.

Set Ant/Load switch (13) to Load.

On URA-38 Set controls as follows:
Power switch (105 - ON
Mode/Switch (98) - Auto
By-Pass/Normal (101) - Normal
Alarm ON/OFF (100) - ON

Place Power level switch on SWCD

(9) to the desired power level.

Press Tune button (43).
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Normal indications

The technimatic light (1) must come on.
PA blower and top fan must start running.

Prepares transmitter circuits for servo
tuning.

Monitor meter must light on MMX, power
lamp and exciter lamps must be 1lit.

Sets pre-positioning information for auto-
matic bandswitching and Automatic tune
and load controls presetting.

Connects internal 50 ohm load to RF
amplifier output. (No indications).

Power lamp must come ON (Variable capacitor
and inductor may return to a "Home" posi-
tion on Antenna Tuner).

No indications (power level control
operates to control transmitter RF output
in the servo-tune mode of operation).

Activates servo circuitry to an automatic
bandswitching and, tune and load pre-posi-
tion, will take place.
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TABLE 3-1. LOCAL SERVO TUNING (Cont)

Operation

Set MMX controls as follows:
Meter Switch (31) - RF

Mode Switch (26) - USB

Carrier Switch (32) - Full

USB and LSB Gain Controls (35 (37)
- ||0”

RF Output control (30) - 100mw
(approximately "2'" on Monitor
meter.

Place High Voltage breaker ON (42).
Press Tune button (43).

3-6

Normal indications

With the controls set in this manner the
RF output will be monitored; at the end

of transmitters tuning cycle the mode will
be SSBSC (single sideband suppressed
carrier).

NOTE

When frequency select switches (27)
are set at 2003kHz, 2182kHz or z638kHz
the transmitter incorporates circuitry
that provides automatic A3K (upper-
sideband with carrier).

High Voltage indicator lamp will light.
Transmitter will servo tune automatically.
The tuning sequence is as follows:

a. 2nd Amplifier tuning control will rotate
and stop. (indications are green search
and operate lamps come on).

b. PA Tune capacitor will rotate and stop.
(indications are green search and oper-
ate lamps come on).

c. PA load capacitor will rotate and stop.
(indications are green search and oper-
ate lamps will come on).

d. Transmitter will then automatically
drive-up to preset output level and de-
crease its output to zero. The '"Ready"
lamp will then come on. This indicates
the transmitter has been initially tuned
on a pilot carrier, at the desired fre-
quency, to a preset power output level.
At this time the desired type of intelli-
gence can be fed into the exciter inputs.
(Refer to the MMX exciter manual for de-
tailed instructions for the various modes
of operatioﬁ)

Regardless of the mode of operation
the transmitter servo tuning procedure
remains the same as mentioned in the
previous paragraphs.
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CONTROL SETTINGS

F OUT
MC

2.0
2.4999
2,5
2.9999
3.0
4,9999
5.0
6.9999
7.0
10.9999
11.0
14,9999
15.0
18.9999
19.0
23,9999
24.0

29.9999

PA
BAND

2-2.5
2-2.5
2.5-3.0
2.5-3.0
3.0-5.0
3.0-5.0
5.0-7.0
5.0-7.0
7.0-11.,0
7.0-11.0
11,0-15.0
11,0-15.0
15.0-19.0
15.0-19.0
19.0-24.0
19.0-24.0
24,0-30,0

24,0-30,0

001691019A/JB

PA
TUNE

142

109

118

101

110

084

091

077

091

074

084

075

078

069

075

039

075

061

PA
LOAD

168

072

138

077

137

046

075

043

074

038

065

039

061

045

050

043

056

039

SAMPLE TUNING CHART

PA L
AMP

580

600

760

700

650

650

580

540

570

600

610

540

550

600

750

630

690

600

P OUT
KW PEP

1 KW

1 KW

1 KW

1 Kw

1 KW

1 KW

1 KW

1 KW

1 Kw

1 Kw

1 Kw

1 KW

1 Kw

1 KW

DIST.
DB

-37

-39

=37

-39

-38

=37

40

-37

-35

-36

=35

-35

-35

-38
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TABLE 3-3

CONTROLS AND INDICATORS

MODULAR UNIT

ITEM NO.
Page. (3-9)

DESIGNATION

FUNCTION

RAK 1 TECHNIMATIC lamp Indicates when primary circuit break-
er (39) is set at ON position.

2 READY lamp Indicates transmitter is ready for

operation.

3 HIGH VOLTAGE lamp | Indicates when high voltage circuit

breaker (42) is set at ON position.
RF Power Con- 4 Power meter Indicates output power level of trans-
trol, SWCD mitter and reflected power level.

5 Fuses, (3) SWCD circuit protective fuses.

6 PREPOSITION BANDS | Selects operating frequency bands in
(Automated) the 2-30MHz frequency range. Automated

for exciter control; pre-positions as-
sociated linear amplifier to selected
frequency band.

7 LEVEL ADJ, (3) Used to adjust meter sensing for 150,
potentiometers 400, and 1000 watts output power level;

used in conjunction with POWER LEVEL
control and RF GAIN control.

8 KW/REFL, spring- Spring-loaded to remain at KW position;
loaded toggle meter indicates output power. When held
switch., down at REFL, meter indicates reflected

power.

9 POWER LEVEL, se- Selectable transmitter power output
lector switch. control; 150, 400, or 1000 watts.

10 FAULT, lamp When 1it, indicates transmitter failed
to tune in specified time.
11 RF GAIN, (Auto- Adjusts excitation level to linear amp-
mated) lifier. Automated for exciter control;
may be manually adjusted to over-ride
automated servo control.
12 SWR OVLD, lamp When 1it, indicates overload in SWR.
i
13 ; LOAD/ANT, toggle | When set at LOAD, transmitter output is
! switch. applied to a dummy load.
| When set at ANT, transmitter output is
i applied to antenna.
3-8 001691019A/JB




Figure 3-la.
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Controls and Indicators
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TABLE 3-3

CONTROLS AND INDICATORS

|
MODULAR UNIT | ITEM NO. DESIGNATION FUNCTION
Page. (3-9)
Linear Ampli- 14 PLATE CURRENT Indicates intermediate power
fier TLAD indicator amplifier plate current.
15 ALDC ADJ control Adjusts level of negative feed-
back applied to the exciter.
16 PA BANDSWITCH Selects 2- to 30-mc range in
switch 9 increments.
17 Indicator (no Veeder indicator for LOAD
panel designation) control (18).
18 LOAD control Adjusts the loading of the
final PA.
19 RF trig control PA plate trigger adjustment
(no panel desig- for sensing circuit (factory
nation) adjusted).
20 MULTIMETER indi- Indicates lst amplifier plate
cator current, 2nd amplifier plate
current, 2nd amplifier r-f
plate voltage, and power ampli-
fier r-f plate voltage.
21 2ND AMPL BAND- Selects 2- to 30-mc range in
SWITCH switch 9 increments.
22 2ND AMPL TUNING Adjusts resonance of 2nd
control dmplifier.
23 Indicator (no pan- Veeder indicator for TUNE con-
el designation) trol (25).
24 MULTIMETER switch Selects circuit for MULTI-
METER (20).
25 TUNE control Adjusts resonance of the final
amplifier.
Multi~-Mode 26 MODE Switch Selects the various mode cap-
Exciter, MMX abilities of the unit.
27 10MHz, 1MHz, 100- , Used to select the desired operat-
10- , 1KHz, 100Hz ing frequency in the 1.6- to
Switches. 31.999 mc (MHz) in 100 cycle in-
crements, Each switch has a win-
dow displaying the numerical value
of the frequency.
28 Key Input for a dry contact keyer
used for CW mode of operation.

3-10
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TABLE 3-3

CONTROLS AND INDICATORS (Cont)

MODULAR UNIT 1 ITEM NO. DESIGNATION FUNCTION
; Page. (3-9)
- iy
Multi-Mode 29 Mike Accepts a 47,000 ohm impedance
Exciter, MMX Microphone.
(Cont) :
; 30 RF OUTPUT control Adjusts level of RF OUTPUT.
i
31 METER switch 7-position selector switch.
Selects circuits in system to
be measured.
32 Carrier control Adjusts amount of carrier to
be used.
* 33 EXCITER Switch Set at ON for all modes of oper-

ation using inputs other than a
microphone. Set at PTT, when
using the microphone input.

34

ON/STANDBY Switch When set at ON applies operate
12— and 24 vdc to all modules and
when set at STANDBY opens operate
12- and 24 vdc to modules.
35 USB MIKE/LINE gain Adjusts level of USB input.
control.
36 POWER lamp Indicator lamp for power ON
condition.
37 LSB MIKE/LINE gain Adjusts level of LSB input.
control.
38 STANDBY Lamp Indicator lamp lights when unit
is in STANDBY condition.
Linear Ampli- 39 MAIN POWER circuit Controls application of power
fier Control breakers to all units of the transmitter
Panel TCP excluding SMEC.
40 OVLD RESET switch Resets the overload relays.
41 XMTR TUNING AUTO/ When set at AUTO, allows auto-
MANUAL switch matic operation of transmitter
wher set at MANUAL, allows the
transmitter to be tuned manually.
001691019A/JB 3-11




TABLE 3-3

CONTROLS AND INDICATORS

MODULAR UNIT

ITEM NO.

DESIGNATION

Page. (3-9)
Linear Ampli- 42 HIGH VOLTAGE

FUNCTION

Control application of power

fier Control switch to high voltage power supply
Panel TCP AP-129.
(CONT)

43 TUNE switch When depressed, initiates auto-

matic tuning and loading.

44! SERVO ON/OFF When set at ON, enables acti-
switch vation of automatic band switch-

ing and tuning circuits.,

45 Interlock switch Used to locate open interlock
(no panel desig- switches (indicated by indi-
nation) cator lamp 46).

46 Interlock Indica- When 1lit, indicates interlock
tor lamp (no panel| switch is closed.
designation)

Servo Amplifier 47 AC fuse Protects output circuit of
TCSA supply.

48 DC fuse Protects output circuit of

supply.

49 AC fuse Same as item 47.

50 DC fuse Same as item 48.

51 DC fuse Same as item 48.

52 AC fuse Same as item 47.

53 R.F.P.O. R-F Power On adjustment (fac-

tory adjusted).

54 OPERATE lamp Lights when PA stage has com-

pleted loading.

55 SEARCH lamp Lights when PA stage is being

loaded.

56 AC ON lamp Lights when servo amplifiers

are tuning.

57 OPERATE lamp Lights when PA has completed

tuning.

58 SEARCH lamp Lights when final amplifier is

tuning.

3-12
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TABLE 3-3

CONTROLS AND INDICATORS

MODULAR UNIT

ITEM NO.
Page (3-9)

DESIGNATION

‘E=_==F===m=i

FUNCTION

fuse

Servo Amplifier 59 AC ON lamp Same as item 56,
TCSA (CONT)

60 AC ON lamp Same as item 56.

61 SEARCH lamp Lights when 2nd amplifier is
tuning.

62 OPERATE lamp Lights when 2nd amplifier
completes tuning.

Alarm Panel 63 DC fuse Protective fuse for alarm
AX633 device circuit.

64 AUDIO IN jack Provides for audio test signal
to be applied (during main-
tenance procedures).

65 PA MON jack Provides PA monitoring outlet
for test purposes.

66 EXCITER MON jack Provides exciter monitoring
outlet (for test purposes).

67 Alarm Device (no Alarm sounds if primary power

panel designation) to high voltage power supply
is interrupted.

68 ALARM ON/OFF Activates alarm device cir-

switch cuit when set at ON position.

69 SENSE switch Provides for the selection of
circuits (as marked) for test
purposes.,

70 SENSE jack Provides monitoring outlet for
the sensing positions of SENSE
switch 69.

Low Voltage Pow- 71 PA PLATE OVLD ADJ Used to set plate overload.
er Supply AP128 potentiometer

72 PA SCREEN OVLD ADJ | Used to set screen overload.

potentiometer

73 FILAMENT TIME Registers filament operation

meter time.

74 IPA BANDSWITCH Protective fuse.

001691019A/JB
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TABLE 3-3,

CONTROLS AND INDICATORS

MODULAR UNIT ITEM NO. DESIGNATION FUNCTION
Page. (3-9)
P ———
Low Voltage 75 PA BANDSWITCH fuse | Protective fuse.
POWER Supply
AP128 (CONT) 76 INTERLOCK fuse Protective fuse.
77 INTERLOCK fuse Protective fuse.
78 IPA SCREEN fuse Protective fuse.
79 PA BIAS OVLD lamp Overload indicator light.
80 PA BIAS ADJ po- Adjust PA grid bias.
tentiometer.
81 2ND AMPL BIAS Adjust 2nd amplifier grid
ADJ potentiometer bias.
82 1ST AMPL BIAS ADJ Adjust 1lst amplifier grid
potentiometer bias.
83 FILAMENT fuse Protective fuse.
84 PLATE TIM meter Registers final PA plate opera-
tion time.
85 LOW VOLTAGE fuse Protective fuse.
86 BLOWER fuse Protective fuse.
87 BIAS fuse Protective fuse.
88 PA SCREEN fuse Protective fuse.
89 PA SCREEN OVLD Overload indicator light.
lamp
90 PA PLATE OVLD lamp | Overload indicator 1light.

3-14
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Table 3_3 .

Controls and Indicators

MODULAR UNIT ITEM NO. DESIGNATION FUNCTION
Page. (3-16)

91 DISCRIMINATOR Provides an indication of L or C ele-
ANTENNA NULL meter ment mistuning as selected by L-C
COUPLER switch during manual mode of opera-
CONTROL, tion.
C-3698
URA-38 92 ELEMENT POSI- Provides an indication of L or C ele-

TION meter ment positioning as selected by L-C
switch.

93 L-C switch Selects metering and switching re-
quired to tune L or C element during
manual and silent modes of operation.

94 LEFT pushbutton When depressed, tuning element se-
lected by L-C switch is repositioned
in a direction which moves deflection
of DISCRIMINATOR NULL or ELEMENT PO-
SITION meter to left of scale.

95 RIGHT pushbutton When depressed, tuning element se-
lected by L-C switch is repositioned
in a direction which moves deflection
of DISCRIMINATOR NULL or ELEMENT PO-
SITION meter to right of scale.

96 TUNING indicator Lights when either servo motor is

lamp energized,

97 READY indicator Lights when elements have been cor-

lamp rectly tuned during automatic mode
of operation.

98 Mode Selector Selects AN/URA-38 mode of operation:

switch Switch Position  Equipment Response

MANUAL Permits manual
tuning.

SILENT Permits coarse
manual tuning with-
out RF power. Fine
tuning is automatic
when keyed,

AUTO All tuning is auto-
matic

99 RETUNE

pushbutton When depressed with Mode Selector
switch at AUTO or SILENT, a home cycle
is initiated.
100 Overload alarm Provides an audible indication when a

pressure or temperature overload ex-
ists in the CU-938/URA-38, (OVERLOAD

switch must be set at ALARM,)

001691019A/JB

3-15




Table 3-3 Controls and Indicators (Cont'd)
MODULAR UNIT 1 ITEM NO. DESIGNATION FUNCTION
| age.(3-16)

ANTENNA | 101 BYPASS switch When set at ON, the CU-938/URA-38

COUPLER matching network is bypassed whenever

CONTROL, transmitter is not keyed; allowing

Cc-3698/ reception on a frequency different

URA-38 from that used for transmission.
When set at NORMAL, CU-938/URA-38
matching network is in RF signal path
during both receive and transmit
operation.

102 BYPASS indicator Lights when CU-938/URA-38 matching

lamp network is bypassed.

103 OVERLOAD switch When set at ALARM, audible over-
load alarm is connected to overload
circuit,

104 OVERLOAD indicator | Lights to provide wvisual indication

lamp when a pressure or temperature over-
load exists in CU-938/URA-38.

105 POWER switch Controls primary power application
to AN/URA-38.

106 POWER indicator Lights when AN/URA-38 is energized.

lamp
91 9( 96 100////}91 102
| \ | //
I "llll' {‘WEII" ’ ° 'w
O

A 30

93 94 95 103 105 104 106

Figure 3-2. Controls and Indicators, C-3698/URA-38
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SECTION 4
PRINCIPLES OF OPERATION

4-1, GENERAL,

The GPTA operates in the frequency range of 2 to 29.9999 megacycles, with a
power output of up to 1 kilowatt. Automatic pre-positioning circuits are pro-
vided to pre-position the linear power amplifier bandswitches, and to pre-set
the transmitter r-f output to the required level. Other circuits include electro-
mechanical voltage safety features, an audible alarm circuit, and a series of

critical circuit metering and indicating devices.

4-2. FUNCTIONAL ANALYSIS.

a. General, - The GPTA comprises eleven (11) major units:
1. Multi-Mode Exciter, MMX-1-M
2. RF Power Control, SWCD-3K
3. Linear Power Amplifier, TLAD-2.5K
4, Servo Amplifier, TCSA-1
5. Linear Amplifier Control Panel, TCP-1
6. Alarm Panel, AX633
7. High Voltage Power Supply, AP-129
8. Low Voltage Power Supply, AP-128
9. Antenna Coupler Control, C-3698/URA-38
10. Antenna Coupler, CU-938/URA-38
11. Power Supply, AP-145

b. Block Diagram Analysis. - The GPTA may be divided into three (3) major

sections: exciter section, linear power amplifier section, and antenna tuning
section., For simplicity in description, the following text will describe the
operation of each section separately, intergrating where necessary.

The exciter section accepts the input intelligence, translates it to the de-
sired mode of operation, and processes it at the selected operating frequency range.

The exciter section consists of Multi-Mode Exciter, MMX-1-M., The MMX is a

001691019A/JB 4-1



comb—-filter type sideband exciter used to supply excitation outputs, at a 50-ohm
impedance, to drive the associated linear power amplifier section.

Audio inputs are accepted by the MMX, processed in the desired mode of trans-
mission and placed in the desired frequency spectrum of from 2 to 29.9999 megacycles
(MHz) . Excitation output, with various degrees of carrier insertion, is continu-
ously adjustable to provide up to 250-milliwatts. Input of CW, FSK, and FAX are
processed to provide an excitation output of up to l-watt.

The MMX contains specialized circuitry to permit only A3H (upper sideband audio
with carrier) mode of transmission when operating at a frequency of 2003KHz,
2182KHz, or 2638KHz, This restriction applies regarless of the MMX mode switch
setting.

The linear power amplifier section accepts the input intelligence, from the as-
sociated exciter section, amplifies it (up to 1 kilowatt), and applies it to the
associated antenna tuning system for transmission.

The linear power amplifier section comprises: RF Power Control SWCD-3K, Linear
Amplifier TLAD-2.5K, Servo Amplifier TCSA-1, Linear Amplifier Control Panel TCP-1.
Alarm Panel AX633, High Voltage Power Supply AP-129, Low Voltage Power Supply AP-128,
Tuning Termination Assy, TTA-1 and Harmonic Filter AF107.

The SWCD accepts the exciter r-f output, routes it through an RF GAIN potentio-
meter, for excitation level control, and applies it to the input of the linear
amplifier TLAD, Low level r-f signals applied to the TLAD are routed through a broad-
band amplifier, a tuned second amplifier and a tuned final amplifier to the r-f out-
put jack at the rear of the TLAD, The second and final amplifier bandswitches are
automatically pre-positioned by a switch located on the SWCD. Front panel meters
provide the required indications for tuning and loading the amplifier stages. Op-
erating power for the linear amplifier is furnished by power supplies AP-128 and
AP-129. The linear amplifier output is coupled to the antenna tuning section via a
2 to 30 mc harmonic filter and directional coupler AF107.

Automatic transmitter tuning and loading is accomplished by servo amplifiers
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driving the tuning and loading controls. This is accomplished by pre-positioning
codes applied to the SWCD frequency bandswitch, when set to the predetermined
frequency position.

When the MANUAL/AUTO switch on the TCP control panel is set at AUTO, contacts
of a relay in the AP-128 supply voltage required to activate the stepping switches
attached to the TLAD second and final PA bandswitches.

The SWCD pre-position switch routes the pre-position reference signal to the PA
tune servo amplifier AZ112 and the PA load servo amplifier AZ1lll in the TCSA. The
PA tune and PA load servo amplifiers in turn, drive PA tune and PA load servo con-
trols in the TLAD. Both PA tune and PA load servos are controlled by the linear
amplifier sense circuits. The linear amplifier TLAD bandswitch control is directly
controlled by the SWCD pre-positioned stepping switch.

The low voltage power supply AP-128 (Fig. 7-5), provides filament voltage and bias
for all amplifier stages in the transmitter, plate and screen voltages for the first
two amplifier stages, screen voltages for the PA stage, and 24 vac for the interlock
circuits. The AP-128 contains overload relays that open interlocks, cutting off
all voltages to the PA stage when preset overload levels are exceeded. The pro-
tective circuits sample the PA plate and screen currents and bias supply voltages
and activate the overload relay of the SWCD when any of these currents are excessive.

The high voltage power supply AP-129 (Fig. 7-6), supplies 5000 vdc for the opera-
tion of the final power amplifier of the TLAD. The AP-129 receives its operating
power from a high voltage contactor that is energized by phase-two voltage supplied
by the interlock relay, and phase-three voltage that is supplied by the HIGH VOLTAGE
switch in the TCP.

The TALD Linear amplifier (fig. 7-3), r—-f output, at the selected operating fre-
quency range and power level, is routed out ot a tuning termination assembly TTA-1,

The TTA accepts the r-f at the arm contact of a T/R (transmit/receive) switching
network controlled by the SWCD. When the T/R switch is in the receive position, the

associated receiver is connected to the external whip antenna, and the transmit r-f
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is applied to a 50-ohm dummy load resistor. For routine off-the-air transmitter
tuning, the 50-ohm dummy load may be connected to the r-f output by use of the
LOAD/ANT toggle switch on the SWCD. Setting the SWCD at LOAD, supplies a ground
return to the T/R switch solenoid causing it to energize by a -24 volts d-c from
the AP-128 power supply. When the T/R switch is in the transmit position, the r-f
output from the TLAD is routed out to a harmonic filter AF107. The AF107 comprises
a 2 to 30 megacycle harmonic filtering network, and a directional coupler. Trans-—
mitter r-f output is routed through the harmonic filter to the directional coupler
the output of which is routed out to the antenna tuning network.

Receiver signals at the whip antenna are supplied to the associated receiver in-
put via the antenna tuning section, into AF107 directional coupler, through the 2
to 30 megacycle harmonic filter network, through the TTA T/R switch (at the receiver
position), to the associated receiver input.

The TTA thus enables the GPTA transmitter and an associated receiver system to
operate from one common antenna.

The antenna control section is used to tune and match the GPTA r-f output to the
associated whip antenna.

The antenna tuning section consists of Antenna Control Group, AN/URA-38 compris-
ing Antenna Coupler Control C-3698/URA-38 and Antenna Coupler CU-938/URA-38.

The C-3698/URA-38 provides the power and control signals required to tune the
CU-938/URA-38. Control signals are initiated at the SWCD, processed by the C-3698/
URA-38, and routed to the CU-938/URA-38. The CU-938/URA-38 is turn matches the GPTA
output impedance to the 35 foot whip antenna at any frequency in the 2 to 30 megacycle
range.

The 35-foot whip antenna, used with the GPTA system, is used both for transmitting

and receiving.

4-3. TECHNIMATIC CIRCUIT ANALYSIS.

Bandswitches and tuning and loading elements in the transmitter r-f circuits are
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automatically positioned after application of appropriate control signals from the
pre-position switch in the SWCD.

The transmitter frequency range (2 to 29,9999-mc) is divided into 10 segments.,
The SWCD master stepping switch is positioned to one of its 10 positions which
corresponds to that segment of the 2 to 29,9999-mc frequency range to which the
exciter is tuned.

The bandswitch in the linear amplifier TLAD is positioned in accordance with
control signals from the master stepping switch assembly. The inductive component
of the linear amplifier tuned circuit is therefore adjusted for operation in the se-
lected frequency range.

The three tuning and loading capacitors in the TLAD (2nd AMPL TUNE, PA TUNE,
and PA LOAD) are set at pre-position settings when the associated TCSA servo amp-
lifiers are initially turned on. The capacitors (all except 2nd AMPL TUNING) are
positioned according to reference signals from the SWCD master stepping switch
assembly. The capacitor settings are therefore dependent on the selected output
frequency. Tuning time is thus minimized.

The TLAD linear amplifier sensing circuit generates input signals for the TCSA
2nd AMPL servo amplifier. The input for the 2nd AMPL servo amplifier is dependent
on tube plate current. Since tube plate current increases with excitation, and
excitation is dependent on *he input circuit resonance, the 2nd AMPL tune capacitor
is adjusted until the required tube plate current is reached.

The TLAD linear amplifier sensing circuits generate outputs that are dependent
on PA tube plate current, pi-input reactance, and pi-input impedance. When excita-
tion is applied to the PA, plate current increases, and a signal from the sensing
circuits trigger the PA TUNE servo amplifier into operation. The PA tuning capaci-
tor is adjusted so as to minimize pi-input impedance to a predetermined value. After
tuning and loading of the PA is accomplished, a Drive-up signal is applied to the SWCD

level control circuits from the PA LOAD servo amplifier.
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Upon reception of the tuning completion signal, the relay circuits in the SWCD
level control circuits disable the servo amplifier and bandswitch control circuits.
The level control circuits also disconnect the level control circuits in the

stepping switch assembly, and enable its own level control circuit.

a. 2ND AMPL SERVO AMPLIFIER (AZ-110).

1. GENERAL. - The AZ-110 supplies control voltage to the second r-f
amplifier tuning motor. This control voltage is in turn dependent on one of two
servo—-amplifier input signals: a pre-position feedback signal, or a sense signal.
The servo amplifier has three modes of operation: pre-position, search, and oper-
ate, Each of these modes are discussed in sequence.

2. PRE-POSITION. - A pre-position feedback signal enters the AZ-110
at pin 6 of jack P8004, and is routed to pin 1 of plug-in module Z400. Module
Z400 also receives a pre-position reference signal (-0.5 vdc) at pin 25. The
pre-position feedback signal is a voltage between O and +20 vdc. The feedback and
reference signals are algebraically added and the resultant modulated signal is
amplified, and routed to contact 3 of relay K400 via pin 11 of J400.

When the pre-positioned feedback signal is appreciably removed from +0.5 wvdc,
relay K400 is de-energized, and the a-c modulated signal from pin 11 of Z500 is
routed to pin 10 of Z101l, This a-c modulated signal is amplifier in Z401, and
routed to the second amplifier tuning motor via pins 14 and 16 of J402. When
the feedback signal approaches a level of +0.5 vdc (the algebraic sum of the feed-
back and reference signals is small), tuning motor control voltage diminishes,
and relay K400 is energized. With K400 energized, the signal path from pin 11
of Z400 to pin 10 of 7401 is broken; also, +28 vdc is applied to the coil of relay
K402 and to SEARCH lamp DS401.

3. SEARCH., - A sense signal enters the AZ-110 at pin 1 of jack P8004
this signal is a current between O and +200 ua. A voltage divider comprising
resistors R412 and R413, and resistor R411l form a -200 ua current source: this is

the sense reference signal. The sense input and sense reference signals are
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algebraically added, and the sum is applied to transformer T40l via resistor

R407 and chopper G400. The a-c signal from the secondary of T401 (dependent in
amplitude on the sense—input signal) is applied to plug-in module Z401 at pins 1
and 9 of Z401. The signal at pins 1 and 9 of Z401 is amplified, and routed to
contact 6 of relay K401 via pin 3 of J401. When K40l is energized (pre-position-
ing is completed), the signal from pin 3 of J401 is routed via resistor R408 to pin
10 of Z40l; this signal is amplified and routed to the tuning motor.

4, OPERATE, - When the sense-input signal approaches +200 ua (the algebraic
sum of the sense-input and sense-reference signals is small), control voltage for
the tuning motor diminishes; also, relay K40l is energized. Uperation of K401
lights OPERATE lamp DS400, and removes supply voltage from the heater of relay
K404. Relay K400, and pin 8 of Z400, however, are returned to the +28 vdc supply
via diode CR405 and the external limit switch (connected between pins 30 and 31 of
J402). When the sense-input signal reaches +200 ua (indicating that the second r-f
amplifier is properly tuned), a 28-volt shut—off signal is applied to pin 13 of J402:
This shut-off signal energized relay K403. Operation of K403 grounds out the
sense-input signal, and removes supply voltage from the tuning motor (normally
supplied via pin 15 of J402).

5. LIMIT SWITCH OPERATION, - If the external limit switch (connected be-
tween pins 30 and 31 of J402) opens during the search or operate sequence of
operation, relay K400 is de-energized, 28 volts is removed from pin 7 of Z400,
and the servo amplifier begins operating in pre-position mode. Note that the
signal from pin 11 of Z400 is again routed to pin 10 of Z401, The unit will con-
tinue to operate in pre-position mode until the pre-position feedback signal
reaches +0.5 vdc, and the search sequence begins.

b. PA TUNE SERVO AMPLIFIERS (AZ-112).

1. GENERAL, - The AZ112 supplies a control voltage to the PA tuning motor.
This control voltages is, in turn, dependent on various servo-amplifier input sig-

nals: pre-position feedback and reference signals, and internally generated search
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signal, an r-f trigger input, a coarse-tune sense signal, and a fine-tune
sense signal. The servo amplifier has three modes of operation: pre-position,
search, and operate., Each of these modes is discussed in sequence.

2, PRE-POSITION. - A pre-position feedback signal enters the AZ-112 at
pin 5 of jack P8005 and is routed to pin 12 of plug-in module Z3000: a pre-
position reference signal enters the AZ1l12 at pin 6 of P8005 and is routed to pin
25 of Z300. The pre-position feedback signal is a d-c analogue (between 0 and -20
vde) of the tuning capacitor setting. The pre-position reference signal is set at
a point between 0 and +20 vdc in accordance with the desired tuning capacitor set-
ting. The feedback and reference signals are algebraically added and the result-
ant is modulated with 60 cps a-c (supplied at pins 21 and 22 of J3000). This a-c
modulated signal is amplified, and routed via pin 11 of J300, contacts 3 and 4 of
relay K301, and pin J301 to module Z301l. The a-c modulated signal is further
amplified in Z301, and routed to the external tuning motor via pins 14 and 16 of
J302,

When the associated tuning capacitor approaches the correct pre-position set-
ting, the algebraic sum of the feedback and reference signals diminishes, and con-
trol voltage for the tuning motor diminishes. When the tuning capacitor reaches
its correct setting, the algebraic sum of the feedback and reference signals is
zero (the feedback and reference signals are equal and opposite in polarity), and
control voltage is removed from the tuning motor.

3. SEARCH. - Application of an REPO trigger at pin 3 of P8005 causes relay
K301 to energize. The REPO trigger indicates that the previous amplifier stage is
tuned. With K301 energized, power is applied to pin 7 of Z300, and to SEARCH lamp
DS301; also the signal path between pin 11 of Z300 to pin 10 of Z301 is broken,
and Z301 receives a 60 cps signal from terminal 11 of transformer T300 via con-
tacts 12 and 11 of K303 and resistor R301. This 60 cps signal is amplifier in
Z301, and then routed to the associated tuning motor.

A coarse-tuning sense signal enters the AZ-112 at pin 21 of P8005; this signal
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is routed to module Z301 via contacts 8 and 9 of K303, chopper G300, and trans-
former T302. Chopper G300 and transformer T302 converts the d-c input signal to
a-c. This a-c signal is amplified in Z301, and routed to pin 1 of Z300 via con-
tacts 6 and 5 of K303. When the coarse-tuning sense signal approaches 0 vdc
(indicating that coarse tuning is completed), relay K303 is energized. With K303
energized, +28 vdc is applied to OPERATE lamp DS300, and to pin 14 of Z300.

4. OPERATE. - A fine-tuning sense signal enters the AZ-112 at pin 1 of
P8005, and is routed to Z301 via contacts 9 and 10 of K303, chopper G300, and
transformer T302. This d-c sense signal is converted to a-c in the same manner
as the coarse-tuning sense signal was. The resultant a-c signal is amplified,
and routed from pin 3 of Z301 through contacts 6 and 7 of K303, contacts 12 and 11
of K302, and resistor R308 to pin 10 of Z301l. This a-c signal if further amplified
in 2301 and then applied to the associate tuning motor. When the fine-tuning
sense signal approaches 0 vdc (indicating that fine tuning is accomplished), con-
trol voltage for the tuning motor diminishes, and relay K302 operates. Operation
K302 opens the circuit. Servo amplifier gain is therefore cut off, and system
oscillation (hunting) prevented.

5. LIMIT SWITCH OPERATION. - Activation of one of the tuning capacitor
limit switches energizes a relay in the load servo amplifier, The relay removes
supply voltage from pin 8 of Z300 and relay K301 with relay K301 de-energized, the
AZ112 start operating in pre-position mode. The pre-position, search and operate
sequences will then be repeated.

c. PA LOAD SERVO AMPLIFIERS (AZ-111).

1. GENERAL. - The AZ-111 supplies control voltage to the PA stage load-
capacitor motor. This control voltage is, in turn, dependent on several servo
amplifier inputs: pre-position feedback and reference signals, a turn-on signal
(supplied by the associated TUNE servo amplifier), and a sense signal. The AZ-111
has three modes of operation: pre-position, search, and operate. Each of these

modes are discussed sequence.
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2. PRE-POSITION. - A pre-position feedback signal enters the AZ-111 at
pin 5 of jack P8006 and is routed to pin 12 of plug-in module Z500; a pre-posi-
tion reference enters at pin 6 of P8006, and is routed to pin 25 of 2Z500. The
pre-position feedback is a d-c analogue (between O and -20 vdc) of the associated
load capacitor setting. The pre-position reference signal is preset at a level
between 0 and +20 vdc corresponding to the desired load capacitor pre—position
setting from the master stepping switch in the SWCD. The feedback and reference
signals are algebraically added in Z500; the resultant is then modulated with a
60 cps a-c signal (supplied at pins 21 and 22 of 2Z500). This a-c modulated
signal is routed to module Z501 via contacts 5 and 6 of relay K502. The a-c
modulated signal is amplified in 2501, and routed to the associated load capac-
itor motor via pins 14 and 16 of P8006, When the associated load capacitor ap-
proaches its correct pre-position setting, the algebraic sum of the feedback and
reference signals becomes small, and the motor control voltage diminishes.

3. SEARCH. - A sense signal enters the AZ-111 at pin 1 of P8006, and is
routed to Z501 via chopper G500 and transformer T501. The chopper and trans-
former convert the d-c sense signal to a-c. This a-c signal is amplified in Z500,
and then routed to contact 7 of relay K502, When coarse tuning of the stage 1is
completed, 28 vdc is applied to relay K502 via pin 32 of P8006 via contacts 15
and 14 of K501 and contacts 11 and 12 of K500. Operation if K502 completes the
signal path between pins 3 and 10 of Z501, The associated load capacitor now
receives control voltage that is derived from the sense input signal. Relay K501
is energized when an appreciable amount of control voltage is being applied to
the load capacitor motor.

4. OPERATE. - When the sense input signal approach<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>