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v THE TECHNICAL MATERIEL CORPORATION

C OMMUNICATIONS ENGI NETERS

700 FENIMORE ROAD MAMARONECK. N. Y.

Warranty

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

TMC will replace or repéir 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 clalms should be made dxrectly to the manufacturer
of such tubes.

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

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

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

other cause. *Electron tubes also include semi-conductor devices.



PROCEDURE FOR RETURN OF MATERIAL OR EQUIPMENT

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

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

Nature of defect or cause of failure.

hANE

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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TRANSMIT/RECEIVE RELAY

MODEL AX7LO

The transmitter contains a Transmit/Receive Relay model AX740 that
provides switching of a receivers input and transmitter output for oper=
ation with one antenna (simplex operation). Antenna switching is accom=
plished whenever the transmitter PTT circuit is activated (transmitter
PTT relay energized)., Thus the Transmit/Receive Relay is normally de-
energized (receiver position) except when the transmitter PTT is acti-
vated. The relay (AX740) is mounted in the rear portion of the trans-
mitter cabinet near the interface panel. A set of auxiliary contacts
are provided on the relay for receiver muting if desired.

AX740 operates in conjunction with the transmitter push-to-talk
circuitry wihtin the transmitter. When the transmitter is equipped with
AX740 minor wiring changes are made to the AP151 as indicated in Figure 1.
Operation of AX740 is as follows: .

A gound applied to TB1-6 causes Transmit/Receive Relay Kl to
energize. The energized K1 relay contacts provide an antenna connection
to the transmitter and a closure between TB1 terminals 1 & 5. The closure
between terminals 1 & 5 provide a path to energize PTT relay Kl located in
the AP151 power supply.

The energized PTT relay causes normal bias to be restored to the
transmitter for normal operation and automatic tuning. The transmitter
therefore cannot begin an auto tuning cycle until the Transmit/Receive Relay
energizes,

Once the auto tune cycle is completed the Transmit/Receive Relay Kl
is momentarily held energized via contact closure 15 & 16 on transmitter PTT
relay located in AP151 power supply. After the transmitter PTT relay de-ener-
gizes and biases the transmitter off, Transmit/Receive Relay de-energizes and
removes the antenna connection to the transmitter and provides an input to a
receiver.

when troubleshooting the transmitter PTT circuit, close the PTT line
(via exciter PTT switch or external PTT device connected to transmitter) and
check for the following:

TB1 terminal 6 ground
terminal 3 24 vdc
terminal 5 & 1 closure (continuity)
terminal 2 ground
terminal 4 ground (after READY lamp lights)
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Figure 1-1. HFTA-1KJ2
High Frequency Synthesized Transmitter
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SECTION 1

GENERAL INFORMATION

1-1, FUNCTIONAL DESCRIPTION

The HFTA-1KJ2 shown in figure 1-1, is an automated one kilowatt trans—
mitter, designed and manufactured by The Technical Materiel Corporation,
Mamaroneck, New York. The automated one kilowatt transmitter HFTA~1KJ?2
hereinafter referred to as the transmitter, consists of a solid state,
multi-mode, exciter MMX(A)-2, used in conjunction with a high frequency
linear power amplifier HFLA-1K. The exciter is capable of providing CW
(carrier wave), AM (amplitude modulation), SSB (single sideband) including
AME (amplitude modulation equivalent), ISB (independent sideband), FSK
(frequency shift keying) and FAX (facsimile) modes of operation. The linear
power amplifier amplifies the exciter output to provide 1 kilowatt peak en-—
velope power or average power throughout the frequency range of 2.0 MHz to
30 MHz,

Table 1-1 lists the major transmitter components.

TABLE 1-1. MAJOR COMPONENTS OF HFTA~1KJ2

NOMENCLATURE COMMON NAME
MMX (A) -2 Multi-Mode Exciter

HFLA-1K Linear Power Amplifier

1-2. PHYSICAL DESCRIPTION

As shown in figures 1-1 and 1-2, the transmitter comsists of a single
equipment rack, which houses all of the transmitter components., The HFLA-1K
portion of the transmitter consists of four individual units: (1) TLAA-1K,
a three stage linear power amplifier, (2) AP-151, a low voltage and bias
power supply, (3) AP-152, a high voltage power supply, and (4) AX-5130, a
unit which contains all of the control and sensing circuitry for automatic
tuning of the transmitter,

Primary power and external input connections to the transmitter are
made at the power input jack (J2001) and interface panel located in the rear
of the transmitter. RF power output is routed from a directional coupler
located in the TLAA-1K,(In some configurations the directional coupler is
located in the Harmonic Filter which is an optional item.) The antenna con—
nection is made at the output connector (J10) located on the interface panel,

1-3. REFERENCE DATA

Table 1-2 lists the technical characteristics of the Automated Trans—
mitter, HFTA-1KJ2. Table 1-3 lists the power tube complement of the trans-
mitter; all power tubes are located in the TLAA-1K unit of the HFLA-1K
Linear Power Amplifier.
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TLAA-1K
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MMXA-2

BLANK

AX5130

BLANK

AP151

AP152

Figure 1-2,

HFTA-1EJ2 Component Location



TABLE 1-2.

TECHNICAL SPECIFICATIONS

Frequency Range:

Stability and Frequency

Control:

Operating Modes:
Sideband Response:

Power Output:

Output Impedance:
VSWR:

ALDC:

Tuning:

Special Features:

Carrier Suppression:

Spurious Response:

Intermodulation:

Hum and Noise:

00771105332

2.0 to 30 MHz standard.

Within 1 part in 108; higher stability may
be achieved with the use of an external
standard.

CWw, AM, SSB, ISB, AME, FAX and FSK.
+#1.5 db from 250 to 6080 Hz.

1000 watts average or PEP; continuous key
down service,

50 ohms, unbalanced.
Maximum of 2:1 without degrading performance.

Automatic Load and Drive Control to improve
linearity, limit distortion, and maintain a
relatively constant output level during high
modulation peaks and load changes. Front
panel control allows adjustment of the level
at which the ALDC takes effect.

Automatic or manual; automatic has manual
override.

Overload protection and alarm. Safety inter—
locks at all high voltage points,

Carrier suppression is selectable in four
positions and referenced to PEP.

@) 0: full carrier

(2) -6: provides 3 to 6 db of carrier

suppression

(3) -16: provides 16 *2 db of carrier
suppression

(4) full: provides at least =40 db of carrier
suppression

At least 73 db down from PEP output for CW
and FSK: at least 70 db down from PEP for
all other operating modes.

Distortion products are at least 35 db below
either tone of a standard two-tone test at
full rated PEP.

50 db down; special "white noise" protection.
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TABLE 1-2. TECHNICAL SPECIFICATIONS (continued)

Power Supply Ripple: Power supply ripple 55 db down from full PEP
output.

Cooling: Filtered forced air cooling; semi-pressurized
cabinet,

Environmental: Designed to operate in any ambient temperature

between the limits of O and 50°C for any value
of humidity to 90%.

Primary Power: 230/115 vac single phase, 50/60 Hz.
Power Requirements: Approximately 3.75 kilowatts.

Size: 23 W x 27-1/2 D x 49-3/8 H.
Installed Weight: Approximately 550 pounds.

Components and Construction: Manufactured in accordance with JAN/MIL where-
ever practicable.

TABLE 1~3, TRANSMITTER POWER TUBE COMPLEMENT

Reference Part Number v

Designation or Type Function
V1201 8233 1st RF Amplifier
V1202 4CX3504A 2nd RF Amplifier
V1301 8576 Power Amplifier

00771105332 1-4



SECTION 2

INSTALLATION

2-1. INITIAL UNPACKING AND INSPECTION

The HFTA-1KJ2 was assembled, calibrated and tested at the factory before
shipment. Inspect all packages for possible damage during transit, With
respect to damage to the equipment for which the carrier is liable, The
Technical Materiel Corporation will assist in describing methods of repair
and furnishing of replacement parts. Carefully unpack each crate as in-
dicated by the packing list provided with the transmitter shipment. Inspect
all packing materials for parts that may have been shipped as LOOSE ITEMS
(cabinet hardware, connectors, technical manuals, etc.).

2-2, POWER REQUIREMENTS

The HFTA-1KJ2 requires a single phase source of 115 or 230 vac, 50/60
Hz at approximately 3,75 kilowatts,

2-3, INSTALLATION

a. General

A minimum number of assemblies, subassemblies, components and hard-
ware have been disassembled from the equipment and separately packaged, thus
reducing the possibility of equipment damage in transit. The method of dis-
assembly and separate packaging also permits realistic equipment handling.

Cables, wires, and other miscellaneous items that are disconnected
during equipment disassembly are tagged and taped to the equipment., The in-
formation 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 cabinet or section of
the cabinet with a front panel drawer.

b, Component Installation

The component location for typical installation of the HFTA-1KJ2
is shown in figure 2-1. The following units in the transmitter are slide
mounted: all components of the HFLA-1K (TLAA-1K, AX-5130, AP-151 and
AP-152), and the MMX(A)-2. The modular units of the HFLA-1K should be in-
stalled into the equipment rack by referring to the detailed installation
procedural steps in the technical manual for the HFLA-1K. The MMX(A)-2
should be installed in the equipment rack in the same manner as the HFLA-1K
modular units; the front panel of the MMX(A)-2 should be fastened to the
rack with four screws and four washers.

00771105332 2-1



WARNING
BEFORE MAKING EXTERNAL CONNECTIONS TO THE
TRANSMITTER, INSURE THAT THE EXTERNAL PRI-
MARY POWER IS OFF AND TAGGED.

c. Electrical Interconnections

Once the modular units (AP151, AP152, AX5130, MMX(A)-2 and
TLAA-1K) have been mounted into the transmitter equipment cabinet, refer
to figure 2-2 exciter interconnect diagram in conjunction with figure 2-3
HFTA-1KJ wiring diagram and connect all plugs to their respective jacks.
All interconnecting cables are marked with their "J" numbers and mating
"P" numbers at the plug for ease of installation.

d. Interface Panel Connections

External input connections are made at the Interface panel located
in the rear of the transmitter below the AX5130 Servo Control drawer. Audio
intelligence, CW, FSK and FAX input connections are made at Interface jack
J7. Mating plugs for J6 (Exciter Control), J7 (XMIR control) and J8 (XMTR
readback) are supplied as loose items. Refer to figure 2-3 HFTA-1KJ2 inter-
connect diagram and make the external connections to mating plugs prior to
connecting plugs to J6, J7 and J8.

NOTE

The HFTA-1KJ2 leaves the factory wired for
local operation. Mating plugs that connect
to Interface Panel jacks J6, J7 and J8 are
supplied as loose items and are NOT PREWIRED
with connections between pins on each plug
for transmitter operation. These mating
plugs supplied as loose items must be wired
in accordance with figure 2-3 and then con-
nected to jacks J6, J7 and J8 on the Inter-
face panel.

e, Interface Panel Connections to Enable Transmitter Operation

Remove mating plugs supplied as loose items for Interface Jacks J6,
J7 and J8 (MS3106B24-28S, MS3106B24-28P and MS3106B24-21P respectively) and
provide connections as follows:

(1) On the mating plug for J7 XMTR control (MS3106B24-28P)

Provide connection between pins '"R" and "S" (H.V. ON/OFF)
Provide connection between pins "E" and "G" (Overload reset)

Provide connection between pins "B'" and "C" (External Interlocks)

00771105332 2-2



NOTE

The terminals for J7 not listed in the foregoing
are for interface connections between the trans-—
mitter and indicator equipment (overload indicator,
output meter control, etc.) refer to figure 2-3 for

these connections.

(2)

Check all connections made and secure mating plug on
Interface Panel jack J7.

On the mating plug for J6 Exciter Control (MS3106B24-28S)

USB (600 ohm)

LSB (600 ohm)

FSK

FAX

Provide shielded lines for the following:

FSK Contact Key

CW Key

PTT (unshielded)

(3)

PinS |IA|I “Bll Hcll and "Dll
b b4
(C is Center tap, D is ground)

Pine "E", "F", |IGI| and HHII
(F is center tap, H is ground)

Pin “K" (_)
Pin "L" (4+)
Pin "N"

Pin "P", "Q" (Q is ground)
nat "ot

pin "R", "S" (S is ground)

Pin "T", "U" (U is ground)

On the mating plug for J8, XMTR Readback (MS3106B24-21P)

+24 vde

Receiver Mute

Overload Indicator

Tuning Indicator

Fault Indicator

Ready Indicator

00771105332

Provide connections for the following readback status:

Pin

Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin
Pin

Pin
Pin

Pin

IIAII

IIBII
"C'l
|ID"

HEH
IIFH
"Gll
"Hll

"J"
"K"
I'L"
”PI"

"N"

NO )
CoM)
NC )

NC )
NO )
NC )
NO )

NC )
NO )
CcoM)

Receiver mute terminals are for XMIR off

condition

Overload Indicator terminals are for
overload condition

Fault indication terminals are for fault

condition
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H.V. OFF Indicator Pin "P"

H.,V. ON Indicator Pin "R"
Not Ready Indicator Pin "S"
FWD Power (shielded) Pin "a", "b" (b is ground)

REFL Power (shielded) Pin "c¢", "d" (d is ground)

Check all connections and secure mating plug to Inter-
face Panel jack J8.

(4) RF Output connection

Connect 50 ohm transmission line to Interface Panel jack J10.
Transmission line should be terminated into 50 ohm dummy load or antenna.

This completes the external connections to the Interface Panel.,
Check that all connections are secure and correctly made, if necessary refer

to figures 2-2 and 2-3.

f. Primary Power Connections

The transmitter leaves the factory wired as per customer require-
ments for 115 vac or 230 vac, Transmitter power requirements are as follows:

(1) 115 vac/or 230 vac (on request).
(2) Single phase AC at approximately 3.75 kw, 50/60 Hz. Connect
Power plug to Power Input jack J2001 located on the bottom portion of the

equipment cabinet,

NOTE

The equipment cabinet is equipped with two (2)
safety interlock switches that must be closed
before operating the transmitter. One inter-
lock switch is located on rear wall of equip-
ment cabinet and is closed when rear door is
mounted on cabinet., A second interlock switch
located on the front cabinet wall is closed
when AP152 (bottom unit) is mounted into the
equipment cabinet and fasten with panel locks.

g. Harmonic Filter Plug Connection (optional)

In configurations of the HFTA-1K that do not include the Harmonic
filter, the plug that normally connects to the filter must be connected to
terminating jack J401 to complete the interlock circuit. This jack is lo-
cated in the right cabinet wall (as viewed from the rear of transmitter).
Connect plug P2012 to J401 located on cabinet wall.

After all external connections are completed, insure that pro-
tective top and bottom covers are affixed on each modular unit and the

00771105332 24



modular units are secured in the cabinet with panel locks or mounting
hardware.

Mount rear door on cabinet and secure with mounting hardware
provided.

2-4, PRE-OPERATIONAL CHECK

Although the transmitter has been aligned and thoroughly checked
against the manufacturer's specifications prior to shipment, it is neces-—
sary to ensure correct installation and proper operation by referring to
pre-operational checks in the applicable technical manuals for the modular
units, High voltage transformer check of the HFLA-1K, and initial check-
out of the MMX(A)-2 should be performed.
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Figure 2-1.
HFTA-1KJ2 Typical Installation of Modular Units
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SECTION 3

OPERATOR'S SECTION

3-1. GENFRAL

This section gives detailed operating instructions for the HFTA-1KJ2
Automated Transmitter. The operator should become thoroughly familiar
with the location and function of each control on the individual units
which comprise the HFTA-1KJ2. Although an extensive interlock and overload
system is designed into the transmitter, a single incorrect contrel setting
might still overload certain components, inviting early failure and con-
sequently equipment ''downtime', not to mention improper and illegal emission.

A definite operating sequence (as outlined in the operating instruc-
tions) should be strictly followad; the operator should establish a pro-

cedural pattern, thus insuring consistent operation.

3-2. OPERATING CONTROLS

For detailed functions of all operating controls and indicators on
the HFTA-1KJ2, the operator should refer to the applicable technical manuals
on the individual units which comprise the transmitter.

3-3., PRELIMINARY CONTROL SETTINGS

Before applying power to the transmitter, check that the antenna or dummy
load connection is properly made at the output connector, (J10) located on the
Interface Panel, and check that all controls on the transmitter are set in

their proper position. These preliminary control settings are outlined in

TABLE 3-1. PRELIMINARY CONTROL SETTINGS

Modular Unit Control Setting
AP-152 MAIN POWER circuit breaker OFF
AP-151 SCREEN and PLATE circuit breakers OFF
ALARM switch down, off position
* 1ST RF AMP BIAS control fully clockwise
* 2ND RF AMP BIAS control fully clockwise
* PA BIAS control fully clockwise

* NOTE: located within AP~151 drawer.
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TABLE 3-1. PRELIMINARY CONTROL SETTINGS (continued)

Modular Unit

Control

ON/STANDBY switch

USB MIKE/LINE control

RF GAIN control

MMX (A) -2
CARRIER switch
MODE switch
AX~5130
TLAA-1K LOAD control
3-4. OPERATING PROCEDURES

Setting
STANDBY

0
USB
0
counterclockwise

counterclockwise to "O"

a. Operating Procedures for Transmitter Tuning On Carrier

The HFTA-1KJ2 may be tuned on carrier either manually or automatically.
The procedure for manual tuning is outlined in Table 3-2; the procedure
for automatic tuning is outlined in Table 3-3.
erate the HFTA-1KJ2, the control settings outlined in paragraph 3-3 should

be completed.

Before attempting to op-

Normal Indication

PA blower must operate and
MAIN POWER indicator must
When the time
delay cycle has been com-
pleted and if all safety
interlocks are closed, the
INTERLOCKS lamp on the AP-
151 will illuminate.

No indications at this

POWER lamp will be illu-

TABLE 3-2. PROCEDURE FOR MANUAL TUNING ON CARRIER
Modular
Step Unit Operation
1 AP-152 Place MAIN POWER breaker
to ON position.
illuminate,
2 AP-151 Place SCREEN and PLATE
breakers to ON position, time.
3 MMX(A)-2 Set the ON/STANDBY switch
to ON position, minated.
4 Set EXCITER switch to ON No indicatioms.
position.
5 Set frequency selector No indications.

00771105332

switches to the desired
frequency.
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TABLE 3-2, PROCEDURE FOR MANUAL TUNING ON CARRIER (continued)

Modular

Step Unit
6 AX-5130
7 TLAA-1K

Operation

Set AUTO/MAN switch to
the MAN position (AUTO/
MAN switch located with-
in the AX-5130 drawer).

Rotate the BAND switch
(clockwise rotation only)
to a band containing the
desired frequency.

NOTE

Normal Indication

No indications,

Band switch indicator for
the selected band will
illuminate.

The transmitter is equipped with protective

overload circuitry.

Additionally, the PA

plate current meter (Ip) has an overload
indicator which can be adjusted to trip at

a value set by the operator.

Should an

overload occur, the meter face will il-

luminate.

8 Adjust the overload in- Plate current overload in-
dicator adjustment screw dicator will indicate 800
for 800 ma on the Ip meter. ma on the Ip meter.

CAUTION
Before applying high voltage to the trans-
mitter, insure that the RF GAIN control on
the AX-5130 is fully counterclockwise.

9 AX-5130 Press the HIGH VOLTAGE HIGH VOLTAGE switch indic-
switch to light indicator ator will illuminate red.
(it may be necessary to
press the HIGH VOLTAGE
switch twice).

NOTE
For steps 10, 11, and 12 the BIAS controls
are all located in the AP-151 drawer., Each
individual amplifier has a bias level within
the specified ranges, but peculiar to itself,
in order for the amplifier to operate with
minimum distortion (bias adjustments are not
always necessary.)
00771105332 3-3



TABLE 3-2,

PROCEDURE _FOR MANUAL TUNING ON CARRIER (continued)

Modular
Step Unit
10 TLAA-1K

OEeration

Set the Ip meter switch
to 1ST AMP, and adjust
the 1ST AMP BIAS control
(located in AP-151) for
between 60 to 80

ma on the Ip meter,

Set the Ip meter switch
to 2ND AMP, and adjust
the 2ND AMP BIAS control
(located in AP-151) for
between 260 to 300

ma on the Ip meter.

Set the Ip meter switch
to PA, and adjust the PA
BIAS control (located in
AP-151) for between 225
to 260 ma on the Ip
meter,

NOTE

Normal Indication

Ip meter will indicate
quiescent current of 60
to 80 ma.

Ip meter will indicate
quiescent current of 260
to 300 ma on the Ip meter.

Ip meter will indicate
quiescent current of 225
to 260 ma.

During initial tuning of the transmitter,
output power will be increased or de-

creased with the RF GAIN control located
on the AX-5130.

11

12

13 AX~-5130
14 TLAA-1K
00771105332

Carefully adjust the RF
GAIN control clockwise

slightly to cause a no-
ticeable increase in PA

Adjust TUNE control for
a peak on the OUTPUT
nmeter,

Ip meter on the TLAA-1K
will indicate an increase
in meter reading (not to
exceed 300 ma).

The rotation of the TUNE
control will cause the
OUTPUT meter to indicate
output. The peak on the
OUTPUT meter should cor-
respond with a dip on the
Ip meter.,
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TABLE 3-2,

PROCEDURE FOR MANUAL TUNING ON CARRIER (continued)

OReration

Depress and hold the
REFL button.

Release the REFL button.

Carefully adjust the LOAD
control clockwise from
zero in slight increments
causing an increase in PA
plate current on the Ip
meter. Readjust the TUNE
control as per step 14,
Continue to adjust the
LOAD control clockwise in
slight increments until
there is no further in-
crease in plate current.

Back off slightly counter-

clockwise with the LOAD
control and readjust the
TUNE control,

NOTE

Normal Indication

OUTPUT meter will indicate
reflected power.

OUTPUT meter will indicate
output power,

OUTPUT meter will indicate
highest value when trans-
mitter is properly tuned
and loaded to match the
impedance of the antenna

‘or load.

If loading adjustment does not give proper
response, return the LOAD control CCW to
zero and repeat the adjustment.

Modular
Step Unit
15 TLAA-1K
16 TLAA-1K
17 TLAA-1K
18 AX-5130
19 MMX (A)-2

Rotate the RF GAIN con-
trol clockwise to in-
crease output power to
the desired level, 1If
necessary, repeat step
17 and readjust with RF
GAIN control until de-
sired output is achieved.

Set CARRIER switch to
FULL.

NOTE

OUTPUT meter on the TLAA-1K
indicates the desired av-
erage power level; Ip meter
on the TLAA-1K indicates
the plate current.

The OUTPUT meter indication
on the TLAA-1K should drop
to zero.

See paragraph 3-4b for intelligence operation.

007711053732

3-5



TABLE 3-3,

PROCEDURE FOR AUTOMATIC TUNING ON CARRIER

Operation

Place MAIN POWER breaker
to ON position.

Place SCREEN and PLATE
breakers to ON position.

Set the ON/STANDBY
switch to ON position.

Set the EXCITER switch
to ON position.

Set frequency selector
switches to the desired

frequency.

Set AUTO/MAN switch to

the manual position (AUTO/

MAN switch located within
the AX-5130 drawer).

NOTE

Normal Indication

PA blower must operate and
MAIN POWER indicator must
illuminate, When the time
delay cycle has been com-
pleted and if all safety
interlocks are closed, the
INTERLOCKS lamp on the AP-
151 will illuminate.

No indications at this
time.

POWER lamp will be il-
luminated.

No indicatioms.

No indications.

No indications.

The transmitter is equipped with protective

overload circuitry.

Additionally, the PA

plate current meter (Ip) has an overload in-
dicator which can be adjusted to trip at a
set by the operator. Should an over-
load occur, the meter face will illuminate,

Modular

SteE Unit

1 AP-152

2 AP-151

3 MMX (A)-2

4

5

6 AX-~5130

value

7 TLAA-1K

8 AX-5130
00771105332

Adjust the overload in-
dicator adjustment screw

for 800 ma on the Ip meter,.

Press the HIGH VOLTAGE
switch to light indicator
(it may be necessary to
press the HIGH VOLTAGE
switch twice).

Plate current overload in-
dicator will indicate 800
ma on the Ip meter,

HIGH VOLTAGE switch indica-
tor will illuminate red.



TABLE 3-3, PROCEDURE FOR AUTOMATIC TUNING ON CARRIER (continued)
Modular
Step Unit Operation Normal Indication
NOTE
For steps 9, 10 and 11 the BIAS controls
are all located in the AP-151 Drawer. Each
individual amplifier has a bias level within
the specified ranges, but peculiar to itself,
in order for the amplifier to operate with
minimum distortion.

9 TLAA-1K Set the Ip meter switch Ip meter will indicate
to 1ST AMP, and adjust quiescent current of 60
the 1ST AMP BIAS control to 80 ma.

(located in AP-151) for
approximately 60 to 80
ma on the Ip meter.

10 Set the Ip meter switch Ip meter will indicate
to 2ND AMP, and adjust quiescent current of 260
the 2ND AMP BIAS control to 300 ma.

(located in AP-151) for
between 260 to 300 ma on
the Ip meter.

11 Set the Ip meter switch Ip meter will indicate
to PA, and adjust the PA quiescent current of 225
BIAS control (located in to 260 ma.

AP-151) for between 225
to 260 ma.

12 AX-5130 Set the POWER LEVEL switch No indications.
to the position for the
desired output power level.

Set AUTO/MANUAL switch to
AUTO position.
13 Press the TUNE button to

initiate automatic tuning.

NOTE

Automatic tuning cycle will
begin, Transmitter will drive
up to tuning level (300 ma) and
SERVO lamp will light and se-
quentially SEARCH and OPERATE
lamps will light. The output
meter will momentarily indicate
the selected power level and
then drop to zero. The READY
indicator will be illuminated
(green).

If the transmitter is already tuned auto-
matically to a particular frequency and if
the operator wishes to retune automatically
on a different frequency, the operator
should proceed as follows:

007711053J2
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TABLE 3-3, PROCEDURE FOR AUTOMATIC TUNING ON CARRIER (continued)
Modular
Step Unit Operation Normal Indication
1 AX-5130 Press the TUNE button. READY lamp will extinguish.
RF GAIN control will auto-
matically drive CCW to
minimum, :

2 Set the POWER LEVEL No indication,
selector switch to the
position for the desired
output power level,

3 MMX (A) -2 Set the frequency selector No indication. (However, when
switches to the desired AUTO/MANUAL switch is set to
output frequency. AUTO automatic bandswitching

may occur dependent of fre-
quency selected.

4 AX-5130 Push TUNE button a se-

controlled by the operation of the MMX(A)-2 exciter unit.

cond time to initiate

_automatic tuning.

Automatic tuning cycle will
begin, Transmitter will drive
up to tuning level (300 ma) and
SERVO lamp will light and se-
quentially SEARCH and OPERATE
lamps will light., The output
meter wiil momentarily dindicate
the selected power level and
then drop to zero. The READY
indicator will be illuminated
(green).

Operating Procedures for Intelligence Modes

Once the transmitter has been tuned on carrier, either manually
or automatically, it is ready for operation in its various intelligence modes,
The mode selection, degree of carrier insertion, and intelligence levels are

For operation of

the exciter in its various modes, the operator should refer to the technical

manual for the MMX(A)-2,

However, when operating the multimode exciter in

its intelligence modes to drive the amplifier stages of the transmitter, the
operator should be thoroughly familiar with procedures for determining the

output power of the transmitter for proper operation.

The output power of

the transmitter is monitored on the OUTPUT meter located on the front panel

of the linear power amplifier, TLAA-1K.
power.

This OUTPUT meter reads average
The transmitter is conservatively rated as being capable of delivering

a maximum output of 1,000 watts PEP (peak envelope power) or average power.
A clarification of the transmitter's output power rating is provided in this
section to insure that the operator has a complete understanding of this
rating, thus, insuring proper operation of the transmitter.

When the transmitter was tuned on carrier to full output power or
to a selected power level (dependent upon POWER LEVEL switch position, i.e.
1-150 watts, 2-400 watts, 3-800 watts, 4-1000 watts), the amplifier was

00771105332
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driven to that power level and that same power level was indicated on the
OUTPUT meter. The peak envelope power and average power were equal, since
all of the power was contained in a single tone, the carrier, In multitone
or voice transmission, however, the peak envelope power and average power
are not equal. The peak envelope power is derived from the addition of the
carrier voltage and the voltage of each individual tone when the carrier and
tones are in phase, or at the crest of the modulation wave. The transmitter
is capable of providing 1,000 watts PEP in all intelligence modes; however,
the average power, the power which is monitored by the OUTPUT meter, will

be decreased in a multitone transmission: The more tones (teletype tomnes,
carrier, voice, etc.) which are being transmitted, the less average power,
as indicated on the OUTPUT meter. Figure 3-1 shows average power (measured
in percent of peak envelope power) as a function of the number of tones
being transmitted,

.

1004 | — b— | — - - - -t - - - —t—|— |— | — PEP

90%

80%

OF PEP

70%
50%

407 \

30% \

20% |—I— A :
S ' AVER

10% }— - POVER

/__._-——-———

AVER., PWR IN PERCENT

'0%0 1 .2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

NUMBER OF TONES

Figure 3-1, Ratio of Average Power and PEP
As a Function of Tones

Two typical examples of proper operation, utilizing the relationship
shown in figure 3-1, are given as follows:

(1) An A3J transmission of two teletype tones at the position 4 power
level (1,000 watts PEP): The MMX(A)-2 MODE switch should be in the USB
position and the CARRIER SUPPRESSION switch in the FULL position, providing
full suppression of carrier. The transmission contains two tones, and by
reference to figure 3-1 the maximum average power should be approximately
50% of the 1,000 watt PEP, or 500 watts average. The USB audio level con-
trol on the MMX(A)-2 should be adjusted so that the transmitter OUTPUT
meter reads approximately 500 watts average.

(2) A3H transmission of voice at the position 3 power level (800
watts PEP): The MMX(A)-2 MODE switch should be in the USB position and
the CARRIER SUPPRESSION switch in the 6 db position, providing carrier

00771105332 3-9



suppression of 3 to 6 db from PEP, or approximately 200 watts (% power).

PEP is derived from the addition of carrier voltage and tone
voltages. With carrier suppressed 6 db from PEP, the carrier voltage is
already one half of the total voltage at PEP. The sum of the tone voltages
must not exceed the remaining one half of the total voltage at PEP. Simi-
larily, since the carrier voltage and the voltage available for tones are
equal, so are the carrier power and the total tone power available. A
maximum of approximately 200 watts PEP is available for tone transmission,

A voice transmission contains an infinite number of tones, and
by reference to figure 3-1, the average power for an infinite number of
tones should be approxiamtely 10%Z of the PEP available for tone transmis—
sion, or 107 of 200 watts (20 watts). The CARRIER SUPPRESSION switch in
the 6 db position will provide approximately 200 watts on the transmitter
OUTPUT meter, and the USB audio level control on the MMX(A)~-2 should be
adjusted so that the transmitter OUTPUT meter reads approximately 220 watts
average (the addition of carrier and intelligence power).

It is important that the exciter's intelligence levels be ad-
justed properly for the approximate average power on the OUTPUT meter, so
that the transmitter's peak envelope power rating will not be exceeded.
The transmitter also features automatic load and drive control (ALDC)
circuits, which perform the function of limiting the exciter output during
high modulation peaks, so that the transmitter's PEP will not be exceeded.
There is a separate ALDC circuit for each of the four power levels. 1In
general, each circuit is adjusted to limit at the maximum PEP of the as-
sociated power level (150 watts, 400 watts, 800 watts, and 1,000 watts).
For adjustment of ALDC controls, refer to section 5.

3-5, EMERGENCY OPERATION

The HFTA-1KJ2 transmitter is an automated transmitter; however, under
emergency conditions, when a failure in the automatic tuning circuitry has
occurred, the transmitter may be manually tuned (refer to manual tuning
procedure in paragraph 3-4). Under emergency conditions, when a failure of
the MMX(A)-2 has occurred, CW keying of the HFTA-1KJ2 can be accomplished by
connecting a signal generator to the signal input of the TLAA-1K amplifier.
Keying of the signal generator will provide emergency CW transmission at
the signal generator frequency.

NOTE
The signal generator frequency and output

power should be within the range normally
provided by the MMX(A)-2.

007711053J2 3-10



SECTION 4

PRINCIPLES OF OPERATION

4-1. GENERAL

The High Frequency Synthesized Transmitter Model HFTA-1KJ2 consists of
two major units that form a one kilowatt high frequency transmitter., These
major units are listed as they appear in figure 1-1:

RF Linear Power Amplifier, HFLA-1K
Multi-mode Exciter, MMX(A)-2

Principles of operation presented in this section will discuss the
units listed above on a block diagram level and cnly to the extent that it

effects the overall transmitting system.

Refer to the associated technical manuals for detailed principles of
operation for the MMX(A)-2 Exciter and HFLA-1K High Frequency Linear Amplifier.

4-2, OVERALL BLOCK DIJAGRAM DISCUSSION

Figure 4-1 is an overall block diagram of the HFTA-1KJ2 Transmitter
which illustrates a MMX Exciter driving a HFLA-1K Linear Power Amplifier.
The linear amplifier portion of the HFTA-1KJ2 provides 1 kilowatt peak envelope
power or 1 kilowatt average power. Additionally the HFLA-1K features rapid
automatic tuning with manual override and preset Power Level selection (4
selections).

Operating frequency selection is accomplished with use of six frequency
selector switches together with a digital readout for each selector switch,

When the transmitter is in the auto tuning mode of operation, the
exciter frequency selectors provide information for TLAA-1K automatic band-
switch positioning.

In the PTT mode of operation when the push-to-talk switch on a hand-
set or microphone is pressed, the exciter microphone circuit is completed
and a ground is applied to the push-to-talk line when in the push-to-talk
mode. The push-to-talk ground is extended to the push-to-talk relay of the
HFLA-1K.

00771105332 4-1



Audio from the microphone circuit is fed to the sideband input of
the exciter.

The exciter accepts intelligence inputs and provides excitation vol-
tage to the HFLA-1K.

In the auto tune mode of operation the exciter provides a transmitter
tune carrier at the desired operating frequency. This tune carrier is uti-
lized by the HFLA-1K for automatic tuning. Once the auto tunme cycle is com-
pleted the tune carrier is removed and the intelligence applied to the ex-
citer is transmitted in the emission mode selected.

The HFLA-1K provides an ALDC feedback voltage to the MMX(A)-2 Exciter
which prevents the output power from exceeding a pre-set power level. The
ALDC circuit in the exciter automatically compensates for high modulation
peaks and load changes, providing a relatively constant output level,

The Transmitter is adaptable for external control operation, and accepts

external inputs to provide the following control functions: high voltage
ON/OFF, overload reset, external interlocks and external 1 MHz.

00771105332 42
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Figure 4-1. Functional Block Diagram
HFTA-1KJ2 Transmitter
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SECTION 5

MAINTENANCE AND TROUBLESHOOTING

5-1. INTRODUCTION

The HFTA-1KJ2 has been designed for long term, trouble-free operation.
When it becomes necessary to perform alignment and/or adjustments to the
equipment, it is recommended that technicians perform the necessary oper-
ations outlined in the associated HFLA-1K and MMX(A)-2, technical manuals.
The following maintenance aids are provided for troubleshooting and replace-
ment of parts.,

a. Functional block diagram (Section 4, figure 4-1).
b. Interconnect Wiring Diagram (Section 2, figures 2-2 and 2-3).

5-2, TEST EQUIPMENT REQUIRED

Table 5-1 lists the test equipment required for maintaining and
troubleshooting the transmitter., Refer to the modular units technical
manuals for additional equipment required to maintain and troubleshoot
the modular components. :

TABLE 5-1, TEST EQUIPMENT REGUIRED

EQUIPMENT ] TYPE
Signal Generator Hewlett—Packard Model 606A,

or equivalent

VIVM Hewlett—Packard Model 410B,
or equivalent

Multimeter Simpson Model 260,
or equivalent

Oscilloscope Tektronix, Model 541A,
or equivalent

5-3, OPERATOR'S MAINTENANCE PROCEDURE

a. Refer to transmitter operating procedure (Tables 3-2 and 3-3).
b. Refer to troubleshooting (paragraph 5-5).

c. Refer to maintenance procedures described in the HFLA-1K and
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5-4. PREVENTIVE MAINTENANCE

In order to prevent equipment failure due to dust, dirt or other
destructive elements, it is suggested that a schedule of preventive main-
tenance be set up and adhered to. At periodic intervals, the equipment
should be pulled out on its slides for internal cleaning and inspection.

The wiring and all components should be inspected for dirt, dust, corrosion,
grease or other harmful conditions. Remove dust with a soft brush or wvacuum
cleaner. Remove dirt or grease with any suitable cleaning solvent. Use

of carbon tetrachloride should be avoided due to its highly toxic effects.
Trichlorethylene or Methyl Chloroform may be used, providing the necessary
precautions are observed. For detailed preventive maintenance procedures,
refer to the applicable technical manuals.

WARNING

WHEN USING TOXIC SOLVENTS, MAKE CERTAIN THAT
ADEQUATE VENTILATION EXISTS. AVOID PROLONGED
OR REPEATED BREATHING OF THE VAPOR. AVOID
PROLONGED OR REPEATED CONTACT WITH SKIN.
FLAMMABLE SOLVENTS SHALL NOT BE USED ON
ENERGIZED EQUIPMENT OR NEAR ANY EQUIPMENT

FROM WHICH A SPARK MAY BE RECELIVED. SMOKING,
"HOT WORK", ETC. IS PROHIBITED IN THE IMMEDIATE
AREA.

CAUTION
When using trichlorethylene, avoid contact with
painted surfaces, due to its paint-removing

effects,

5-5, TROUBLESHOOTING

Troubleshooting the HFTA-1KJ2 transmitter consists of isolating
faults to either the MMX(A)-2 Exciter or the HFLA-1K Power Amplifier. Refer
to the associated technical manuals for detailed troubleshooting procedures
of the modular units. Refer to operator's section for normal indications.

a., Disconnect the MMX rf output from the HFLA-1K and connect the MMX
to a 50 ohm, 1 watt, non-inductive dummy load. Use an oscilloscope to moni-
tor the exciter output, referring to the MMX technical manual for normal in-
dications,

b. Use an ohmmeter to check for continuity of interconnect cabling
between the modular units. (Refer to figure 2-3, sheets 1 through 3).

c. Disconnect the MMX and connect a signal generator to the HFLA-1K
input, Operate the HFLA-1K manually into a dummy load (if available) and
monitor the HFLA-1K meters for proper operation. (Refer to tables 3-3
and 3-4 of the HFLA-1K technical manual for normal indications.)
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