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C OMMUNICATI ON'S ENG I NEERS

700 FENIMORE ROAD MAMARONECK, N. Y.

Warranty

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

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

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

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

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

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

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

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

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

No warranties, express or implied, other than those specifically set forth herein shall be applicable
to any equipment manufactured or furnished by TMC and the foregoing warranty shall constitute the
Buyers sole right and remedy. In no event does TM C assume any liability for consequential damages, 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.

1
2
3.
4
5

TMC Part Number.

. Nature of defect or cause of failure.

. 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.
2.
3.
4.
5.

Quantity Required.

TMC Part Number.

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

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



RECORD OF CORRECTIONS MADE

Change No. Date of Change Date Entered Entered By
1 incorporated March 1973
2 incorporated March 1973
3 Aincorporated March 1973




Paragraph

1-1
1-2

1-3

2-2
2-3

2=4

4-1

4-2

4-3

004711051

TABLE OF CONTENTS

SECTION 1 - GENERAL INFORMATION

Functional Description . . .
Physical Description . . . .
Reference Data « ¢« o & « & &

SECTION 2 — INSTALLATION

Initial Unpacking and Inspection

Power Requirements ., . . . .

Installation Procedures . .

Pre-Operational Checkout Procedure

SECTION 4 — PRINCIPLES OF OPERATION

General . ¢« ¢ ¢ ¢ ¢ o ¢ o
Block Diagram Analysis . . .
AC Power Distribution . . .

DC Power Distribution . . .

Protective Interlocks and Overloads

ALDC L] L] . . L] . L] . L] . . .
Automated Tuning Sequence .

SECTION 5 — MAINTENANCE

Introduction . « ¢« « &« & o &

List of Test Equipment . . .

.

Operator's Maintenance Procedure

Preventive Maintenance . . .
Troubleshooting . . . « . &

ALDC Adjustment Procedure .

Average Power Level Adjustment Procedure

Page

1-1
1-1

1-2

4-12
4-15

4-15

5-1
5-1

5-1

5-2

5-5



TABLE OF CONTENTS (continued)

Paragraph Page

SECTION 5 — MAINTENANCE (continued)

5-8 Transmitter Bias Adjustment Procedure . . . . . 5-8
5-9 Auto Tuning Adjustment Procedure . . « o o o o . 5-9
5-10 Fault Indication Adjustment Procedure . . . . . 5-15
5-11 Overload Circuit TeSt . o v o v o o o v v o .  5-15
5-12 PA Plate Overload Adjustment . o o o o o o o o . 5-16
5-13 2nd Amplifier Overload Adjustment . . . . . . . 5-16
5-14 SWR Overload Adjustment . . « v o ¢ o o o o o . 5-17

SECTION 6 — PARTS LIST

6-1 Introduction . e o o o . . e o s e o o * e o o o 6"1

SECTION 7 — MAINTENANCE DRAWINGS

7—1 General . . e e o o e o e o & o o & o . o o e« o 7"'1

ii 004711051



LIST OF ILLUSTRATIONS
Figure Page

SECTION 1 — GENERAL INFORMATION

1-1 HFLA-1K High Frequency Linear Power Amplifier. . 1-0

SECTION 2 -~ INSTALLATION

2-1 Modular Units, Typical Preparation for Shipment. 2-2
2-2 Typical HFLA-1K Installation . « o « o ¢ « o o & 2-4
2"3 Slide—MOunting Details . . 3 . . . 0 . . . . . . 2_6

SECTION 4 = PRINCIPLES OF OPERATION

4-1 Functional Block Diagram . « « « « o o o o o o & 4-3
4-2 AC Power Distribution . . . . . ¢« ¢ ¢ ¢ ¢ o . . 4-7
4-3 Operating Potentials + v o« ¢« ¢ ¢ ¢ o o o o « o & 4-10
4=4 Simplified Bias Control . . & ¢ ¢ ¢ o o o & o« @ 4-11
4-5 Simplified ALDC Circuit . 4 4 o 4 o o o o « o & 4-13
4-6 Simplified Interlock and H.V. Overload Circuits. 4-17

SECTION 5 — MAINTENANCE

5-1 Fuse Location .« ¢ o ¢ ¢ 4« & o 4 o o o o o o o & 5-4

5-2 Auto Tuning Adjustment Control Location . . . . 5-10
5-=3 VSWR Nomograph o« o o o o o o o o o o o o o o o @ 5-18
5-4 AX=5130 Top VieW « &« o« o o o o o« o o o o o o o « 5-19
5-5 AP-152 Top VieWw .+ « o o o o o o ¢ o o o o o o « 5-20
5-6 AP=15]1 Top VieW + « « o o o ¢ o o o o o o « o @ 5-21
5-7 TLAA~1IK Top View « « ¢ o o ¢ o o ¢ o o o o o o o 5=-22
5-8 TLAA-1K Bottom View .« « o ¢« ¢ o o« o o o o o & & 5-=23

SECTION 7 -~ MAINTENANCE DRAWINGS

7-1 Low Voltage and Bias Supply AP151
Schematic Diagram (CK1870) « « & ¢ o ¢ o« o o o & 7-3

0Q4711051 iii



Figure

7-2

Table

1-1

1-2

iv

LIST OF ILLUSTRATIONS (continued)

High Voltage Power Supply AP152
Schematic Diagram (CK1869) . . . .

Power Amplifier TLAA-1K
Schematic Diagram (CK1873) . . . .

Servo Control AX5130
Schematic Diagram (CK1883) . ., . .

LIST OF TABLES

SECTION 1 - GENERAL INFORMATION

Major Components . « « o« o « & o+ .

Technical Specifications . . . . .

SECTION 2 -~ INSTALLATION

Pre-Operational Checkout Procedure

SECTION 5 — MAINTENANCE

Operator's Troubleshooting Chart .
Fuse Functions . . « ¢ & ¢ ¢ & o &
Tube Quiescent Current Values ., .

List of Servo Tuning Adjustments .

Page

7-5

7-7

7-13

Page

5-3

5-5

5-11

Q04711051



1-0

Figure 1-1.

High Frequency Linear Power Amplifier HFLA-1K
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SECTION 1

GENERAL INFORMATION

1-1., FUNCTIONAL DESCRIPTION

The T™C Model HFLA-1K (figure 1-1) is an automatically tuned, high
frequency linear power amplifier and when used with a suitable exciter pro-
vides 1 kilowatt PEP or average power throughout the frequency range of 2.0
MHz to 30 MHz. This linear amplifier, along with a suitable exciter, may be
used as the prime source of hf communication, or as part of an existing
transmitting system. The small size and light weight of the HFLA-1K makes
it readily adaptable for shipboard, aircraft and land installatioms.

1-2, PHYSICAL DESCRIPTION

a., General

As shown in figure 1-1, the HFLA-1K consists of a single equipment
cabinet, housing all of the components that make up the HFLA-1K. Table 1-1
lists the major components of the HFLA-1K as they appear in figure 1-1. The
HFLA-1K houses a two-stage broad band linear amplifier, power amplifier, as-
sociated power supplies, and automatic tuning and control circuitry. Pro-
visions are made to install optional equipments, such as an exciter, antenna
tuner and/or a harmonic filter, switchable or fixed.

TABLE 1-1. MAJOR COMPONENTS

TMC Designation Nomenclature
RF Linear Power Amplifier TLAA-1K
Servo Control Drawer AX-5130

Low Voltage and Bias Supply Drawer AP-151

High Voltage Power Supply AP-152

b. RF Linear Power Amplifier TLAA-1K

The TLAA-1K is slide-mounted in the equipment cabinet and serves
as the power amplifier for the HFLA-1K. It contains two broadbanded, low-
level rf amplifiers and a final amplifier which provides 1000 watts PEP or
average output, The final tube is an 8576 tetrode and is air-cooled by a
blower within the TLAA-1K. A front panel plate meter and its associated
switch provides constant monitoring of the amplifier plate circuits., Also
mounted on the front panel are an OUTPUT meter and associated switch for
monitoring forward and reflected power, TUNE and LOAD controls, the BAND
switch and associated band indicator lamps, and an ALDC control.

004711051 1-1



c. Servo Control Drawer AX-5130

The AX-5130 is slide-mounted and contains all of the control and
sensing circuitry for automatic tuning of the HFLA-1K. Mounted on the front
panel are the HIGH VOLTAGE on/off pushbutton-indicator, the TUNE pushbutton
and READY indicator, tuning status indicator lamps, a motorized RF GAIN
control, and a POWER LEVEL select control,

d. Low Voltage and Bias Supply Drawer AP-151

The AP-151 is slide-mounted directly above the AP-152. It contains
the filament and bias transformer, low voltage transformer, and the overload,
bias, and PTT relays. Mounted on the front panel are the SCREEN and PLATE
circuit breakers, an INTERLOCKS indicator, the high voltage ALARM and its
associated switch, a HIGH VOLTAGE indicator (used also as a combination push-
button-indicator switch in certain configurations), and indicator fuses for
BLOWER, FILAment, LV, BIAS, DC, and CONTROL.

e. High Voltage Power Supply AP-152

The heavy high voltage power supply components are mounted on a
chassis and slide-mounted in the base of the equipment cabinet. The AP-152
contains the high voltage transformer, high voltage on relay, and front and
rear blower motors. Mounted on the front panel are the MAIN POWER circuit
breaker and indicator lamp.

1-3. REFERENCE DATA

Table 1-2 lists the technical specifications of the Linear Power Amp-
lifier, HFLA-1K,

TABLE 1-2. TECHNICAL SPECIFICATIONS

FREQUENCY RANGE: 2.0 MHz to 30 MHz.

OPERATING MODES: Capable of all standard modes of oper-
ation (CW, AM, AME, ISB, SSB, FAX, FSK),
but dependent upon the capabilities of
the exciter being used with the HFLA-1K.

POWER OUTPUT: 1000 watts peak envelope power or average;
continuous key down service.
OUTPUT IMPEDANCE: 50 ohms, unbalanced (70 ohms optional).

STABILITY AND FREQUENCY CONTROL: Capable of within 1 part in 108 but de-
pendent upon the stability of the ex-
citer being used with the HFLA-1K.

TUNING: Automatic or manual; automatic has manual
override.

RF INPUT: Provides 1000 watts PEP or average output
with an input of approximately 100 milli-
watts,
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TABLE 1-2,

TECHNICAL SPECIFICATIONS (continued)

SPURIOUS SIGNALS:

HARMONIC SUPPRESSION:

HARMONIC FILTERS:

NOISE:

POWER SUPPLY RIPPLE:

COOLING:

ENVIRONMENTAL:

PRIMARY POWER:

POWER REQUIREMENTS:

SIZE:

INSTALLED WEIGHT:

COMPONENTS AND CONSTRUCTION:

SPECIAL FEATURES:

004711051

At least 50 db down from rated PEP output.

Better than =45 db with reference to full
PEP output,

Available as an option, fixed for all
frequencies above 30 MHz or band-switched
for lower frequencies.,

50 db down; special "white noise" pro-
tection.

55 db down from full PEP output.

Filtered forced air cooling; semi-pres-
surized cabinet,

Designed to operate in any ambient tem-
perature between the limits of 0 to 50°¢C
for humidity up to 90%.

115/230 vac, single phase, 50/60 Hz.
Approximately 3.75 kilowatts,

The individual components of the HFLA-1K
require an approximate rack space of 23"W
x 27"D x 49"H. The overall size of the
HFLA-1K depends upon the customer selected
options and equipment cabinet,

The approximate total weight of the in-
dividual components of the HFLA-1K is
500 pounds. The overall weight depends
upon the customer selected options and
equipment cabinet,

Manufactured in accordance with JAN/MIL
specifications wherever practicable.

Overload protection and alarm circuitry,
controlled and adjustable ALDC, and
safety interlocks at all high voltage
points.,

1-3/1-4 blank



SECTION 2

INSTALLATION

2=1, INITIAL UNPACKING AND INSPECTION

The HFLA-1K Linear Power Amplifier was assembled, calibrated, and
tested at the factory prior to shipment. The equipment is shipped in crates
as shown in figure 2-1 (typical equipment packaging). The number and con~
tents are stenciled on the outside of each crate. Inspect all packages for
possible damage during transit. Carefully unpack each crate as indicated
by packing list provided with the linear amplifier shipment. Inspect all
packing materials for parts which may have been shipped as loose items
(cabinet hardware, connectors, technical manuals, etc.). 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 fur-
nishing of replacement parts.

2-2, POWER REQUIREMENTS

The HFLA-1K requires a single phase source of 115 or 230 vac 50/60
Hz, at approximately 3.75 kw.

2-3. INSTALLATION PROCEDURES

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 during transit. The method of
disassembly and separate packaging also permits realistic equipment handling.

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

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

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

004711051 2-1



12 10
o i3
10
ITEM] _PART NO. DESCRIPTION
17 SE-10I SEALS, STRAPPING
16_| _sP-i0l STRAPPING, STEEL
15 | LA-101 LABEL, FRAGILE
14_| BXW-101-97 CONTAINER, SHIPPING
13 [LA-i02 LA-,METHOD 11
12_| BXF-130 CONTAINER, OUTER
" BA-101-36-43 BAG,BARRIER
10_| TA-102-3 TAPE,PRESSURE SENSITIVE
9 [ ca-iol-I CARD, HUMIDITY INDICATOR
s 8 | BxF-i3l CONTAINER

7_| FsC-i01=7 FIBERBOARD SHEET, CREASED
6 | Fsc-i01-9 FIBERBOARD SHEET,CREASED
s MANUALS, INSTRUCTION
4 [ca-i03-72 CORD,LINE
E LOOSE ITEMS
2 | 0s-10I-1 DESICCANT. 16 UNIT
i MODULAR UNIT

Figure 2-1. Modular Units, Typical Preparation for Shipment
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NOTE
Refer to the supplied equipment packing list
to locate the appropriate crates containing
the components, hardware and units outlined
in the following steps.
STEP 1
a. Unpack assorted LOOSE ITEMS from crate.

b. Check each item contained against equipment supplied list.

a. Unpack cabinet from crate, if supplied.

b. Position cabinet upright (power supply grill located on lower por-
tion of cabinet front indicates upright position), and remove rear panel as
necessary (dependent upon equipment cabinet selection). The removal of rear
panels on TMC furnished equipment cabinets can be accomplished by turning
the screw fastener located at the left and right of the rear panel.

c. Remove all packing material from cabinet and position cabinet
in accordance with pre-installation planning.

WARNING

INSURE THAT PRIMARY POWER EXTERNAL TO THIS

EQUIPMENT L5 OFF AND TAGGLED.
STEP 3 (Primary AC Input Connection)
a., Route ac input cable to base assembly and connect plug to PWR
INPUT jack J2001. (on some models ac input connects to inter-
face panel).
STEP 4 (Installation of Power Amplifier Tube, 8576)

a. Remove the top cover from the TLAA-I1K,

b. Carefully lift power amplifier tube from crate and position it on
top of the PA tube socket in the TLAA-I1K,

c. Position tube to line up with PA tube socket contacts.

d. Carefully lower tube straight down into socket until slight re-
sistance is encountered. Make sure that tube is centered in socket.

e. Press tube firmly down into socket. A slight amount of effort may
be required to seat tube. Caution should be observed in seating the tube so
as not to damage contacts in socket. Check tube seating; it must be all the
way down and centered in tube socket,

f. Tighten retaining strap so that tube is held securely in place.

0
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Figure 2-2.

Typical HFLA-1K Installation
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g. Replace the top cover of the TLAA-1K and secure it in place.
STEP 5
a. Remove all plug-in relays from LOOSE ITEMS crate.

b. Install relays in their respective units; plug-in relays are marked
for identification and ease in locating their respective sockets,

STEP 6 (Installation of Modular Units)

a. All units in the HFLA-1K are slide-mounted; refer to figure 2-2
for information regarding cabinet location of modular units,

b. Begin the installation of modular units with the bottom unit
(AP-152) and proceed up to prevent the equipment cabinet from tipping over.

c. Untape or unstrap cable assemblies and all other components secured
to the cabinet for shipment.

d. Refer to figure 2-3 and pull the center section of the associated
track out until it locks in an extended position.

e. Position slide mechanisms of modular unit in tracks, and ease mod-
ular unit forward into rack until release buttons engage hole in track.

f. Make the necessary cable and electrical connections to the modular
unit. (Refer to figure 2-4 or system manual for these interconnections and
required external connections,)

g. Depress release buttons and slide modular unit completely into com-
partment of equipment cabinet.

h. Secure the front panel of modular unit to the cabinet with hard-
ware provided.

i. Repeat steps d through h for the installtion of each modular unit
in the equipment cabinet.

STEP 7

a. Using the grounding hardware supplied, secure grounding strap to
the equipment cabinet.

b. Connect 50 ohm unbalanced antenna, or dummy load, to the output
connector of the HFLA-1K,

c. Affix rear panel to cabinet and secure in place.
STEP 8 (High Voltage Transformer Check)
Once the HFLA-1K has been installed and all modular units connected, it

is recommended that the ac input to the high voltage transformer be checked.
To do this, carefully read the instructions and proceed with extreme caution.

004711051 2-5



— N— TRACK E[}TTON

FRAME C( @ @

RELEASE

/

/

CHASSIS

/

MODULAR UNIT
—N — SLIDE

A NON-TILTING SLIDE MECHANISM

RELEASE TILT
N BUTTON TRACK LEVER MODULAR UNIT
\\ //\ \\
FRAME " e © IV

TILTING SLIDE MECHANISM

Figure 2-3. Slide-Mounting Details

CAUTION

With EXTERNAL PRIMARY POWER BREAKER AND MAIN
POWER BREAKER SET AT OFF, the single phase ac
input should MEASURE NOT LESS THAN 1 MEGOHM
TO GROUND. The positive side of the high
voltage circuit should measure not less than
100 kilohms.

WARNING

WHEN MEASURING AC VOLTAGE, USE EXTREME CAUTION.
DO NOT TOUCH METER OR LEADS WHEN VOLTAGE IS ON.
AFTER MEASURING VOLTAGE, PLACE MAIN BREAKER OFF
BEFORE REMOVING LEADS.
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a. Insure primary AC BREAKER external to equipment is OFF and TAGGED.
b. Make sure that the bias potentiometers located in the AP-151 Low

Voltage and Bias Supply Drawer are turned to maximum bias (PA BIAS, 2ND AMP
BIAS, and 1ST AMP BIAS potentiometers extremely clockwise).

c. Place an ac voltmeter across the single phase input of the high

voltage transformer located in the AP-152, High Voltage Power Supply (T101l
terminals 1 and 3). The meter should be on the 300 vac range.

d. Clear personnel away from the HFLA-1K and apply primary power.
e. On the AP-152 set the MAIN POWER breaker to the ON position.
f. On the AP-151 set the PLATE and SCREEN breakers to the ON position,

g. Wait approximately 10 to 15 minutes for all tube filaments to warm
up.

h. On the AX-5130 unit press the HIGH VOLTAGE pushbutton switch; the
HIGH VOLTAGE indicator should light. (H.V. pushbutton may have to be pressed
twice)

i. Note the ac input voltage as measured on the ac voltmeter.

j. Press th HIGH VOLTAGE switch again to remove high voltage; the
HIGH VOLTAGE indicator must go out.

k. Place MAIN POWER breaker to OFF position.

1. If the ac voltage noted in step i does not correspond with the ac
input terminal markings on the high voltage transformer, relocate the ac
input leads to the corresponding terminals on the high voltage transformer
(refer to figure 7-2). Insure primary AC BREAKER external to equipment is
OFF and TAGGED prior to performing the relocation of ac input leads.

m. Repeat step 1. Referring to figure 7-1 for corresponding voltage
taps on low voltage and filament transformer T301 and T302. (located in AP-
151 unit)

n. Press H.V. pushbutton to remove high voltage.

2-4, PRE-OPERATIONAL CHECKOUT PROCEDURE

Once the installation procedures are completed, pre-operational checks
outlined in this paragraph should be performed to insure correct installation.
Perform the operations outlined in Table 2-1.

004711051 2-7



TABLE 2-1 PRE-OPERATIONAL CHECKOUT PROCEDURE

Modular
Step Unit Operation Normal Indication
1 AX-5130 Loosen panel locks on No Indications
AX-5130 and slide unit
on chassis slides. Set
auto/manual switch to
MAN.
2 AP-152 Set MAIN POWER breaker MAIN POWER indicator should
to ON position. light. Band indicator on
TLAA should 1light.
3 AP-151 Set SCREEN & PLATE break Approximately 60 seconds the
ers to the ON position. interlocks lamp must light,
If not,check that all inter-
lock switches are closed.
4 Loosen panel locks on

AP-151 and slide unit
on chassis slides to
expose BIAS ADJUST
controls.

NOTE

The following steps give instructions
for setting quiescent current values.
Insure that the transmitter PTT line
is closed (via associated exciter or
jumper on interface panel) before
attempting to set amplifier quiescent
currents.

CAUTION
Before applying high voltage to the

transmitter, insure that the RF GAIN
control on the AX-5130 is fully count-

erclockwise.
5 AX-5130 Press the HIGH VOLTAGE HIGH VOLTAGE switch indi-
switch to light indi- cator will illuminate red.

cator (it may be neces-
sary to press the HIGH
VOLTAGE switch twice).

NOTE

For steps 6,7, and 8 the BIAS controls
are 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.

2-8 Q04711051



TABLE 2-1 PRE-OPERATIONAL CHECKOUT PROCEDURE (cont)

Modular

Step Unit

6 TLAA-1K

7

8

9 AP-151
10 TLAA-1K
004711051

Operation

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 200 to

210 ma on the Ip meter.

Slide AP-151 back into

equipment cabinet and lock

in place.

Rotate BAND control (clock-~
wise only) observe that BAND
indicators light for each

band position.

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 200
to 210 ma.

2-9/blank



SECTION 3

OPERATOR'S SECTION

NOTE
For transmitter operating procedures refer
to OPERATOR'S SECTION within the transmitter

system manual.

004711051 3-1/blank



SECTION 4

PRINCIPLES OF OPERATION

4-1, GENERAL

The HFLA-1K transmitter provides fully automatic, or manual continuous
tuning over a frequency range of 2.0 MHz to 30 MHz. The transmitter requires
an rf input of at least 100 mw.

The TLAA-1K (power amplifier) contains two broadband low level rf amp-
lifiers and a final amplifier that provides 1000 watts PEP or average output.

Servo tuning of the transmitter is accomplished by Servo Control Unit,
AX5130 and associated control circuitry. The transmitter output level is pre-
determined by four adjustable power level controls which are selected with
front panel mounted power level switch. The PA output is maintained constant
at the selected power level by ALDC feedback to the exciter.

4-2. BLOCK DIAGRAM ANALYSIS (Refer to figure 4-1)

Figure 4-1 illustrates basic servo tuning control signals and the path
of rf input from the exciter through the amplifier stages, to the output meter
circuit and transmitting antenna. The basic servo tuning sequence is as follows:

When an ummodulated rf input of 100 mw from the exciter is applied to
motor driven RF GAIN control and 100 mw adjust circuit, the application of high
voltage causes a cathode voltage input to RF Gain motor control assembly A210
via tune level relay A207K5., Simultaneously servo amplifiers Z201 and 2202
operate to provide motor control voltages to Tune capacitor motor. Load Con-
trol assembly A205 causes the load capacitor motor to rotate placing the load
capacitor at minimum capacitance.

The RF Gain motor control assembly A210 has been comparing the cathode
voltage with the adjustable Tune level voltage. Tune level adjustment deter-
mines the rf drive level that the transmitter will servo tune.

RF drive at the desired level is applied to 1ST broadband linear amp-
lifier V1201, The amplified output of V1201 is coupled to the input of 2ND
broadband linear amplifier V1202, Further amplification takes place in V1202;
the amplified output of V1202 is fed to the input of power amplifier tube
V1301 via PA sense circuit Al007.

With the amplified rf input on the input grid of V1301 the motor driven
Tune capacitor will develope rf at the plate of V1301 when approaching re-
sonance. A rectified sample of the output called DC Trigger is routed to
servo amplifier 2201 via RF Trigger adjust potentiometer. The RF Trigger po-
tentiometer determines the amount of rf necessary to stop the Tune capacitor
motor from searching.

Application of the RF Trigger voltage completes the PA tune capacitor

004711051 4-1



search mode and initiates the servo mode. The servo amplifier will remain
in the servo mode until a dc correction voltage from the PA sense assembly
approaches zero.

The PA sense compares the relationship between the grid and plate of
V1301 to determine when the plate circuit is properly tuned to resonance,
When the DC sense voltage is at zero the servo amplifier completes the
servo mode and initiates the operate mode.

Until this time in the tuning sequence the load control assembly A205
has received only a PA cathode input which has kept the load capacitor at
minimum capacity. This has kept the transmitter unloaded during PA search
to assure that sufficient rf plate trigger is always present,

The presence of sampled rf trigger is routed to load sense adjust po-
tentiometer. The load sense adjust voltage is fed to the load control as-
sembly and determines when loading is correct. When the loading is correct
motor control voltages diminishes, stopping the Load capacitor.

When the load capacitor stops the servo and load controls are disabled
and the tune level voltage is removed from RF gain motor control and the RF
GAIN motor starts to drive up. Drive up will continue until the output meter
reaches a predetermined level selected by one of the four power level select
potentiometers. At the preset output level the output meter sensing circuit
will cause the voltage to be removed from the RF GAIN motor stopping the motor.

The ALDC circuit operates together with the power level select switch
to maintain a constant selected output level.

4=2 004711051
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4-3, AC POWER DISTRIBUTION (Refer to figure 4-2)

a. General

Single phase primary power is applied to PWR INPUT jack or
terminals and provides primary voltages for transmitter operation,
The HFLA-1K system is interlocked throughout for personnel and equip-
ment safety. When one of the protective interlocks open, power is
removed from the transmitter and high voltage is automatically shut
off.

b. Block Diagram Analysis

Primary single phase 115 or 230 v vac is connected to PWR INPUT
and is routed to one side of MAIN POWER breaker CB10l. Closure of the
MAIN POWER breaker provides ac power to the MAIN POWER indicator (DC101),
high voltage on/off relay contacts (K101l), one section of high voltage trans-
former (T101), front and rear fans B10l and B102 respectively. AC power is
also routed through J101 pin I and enters the TLAA-1K at J1003 pin u, to one
side of PA fan B130l. Primary ac is applied to the other side of the PA fan
via fan fuse F303 causing the fan to operate thus closing the contacts of
blower air switch S1301. The closed air switch contacts provides an ac path
through J1003 pin v and is routed to Low Voltage and Bias supply at J301 pin
h and re-routed to one side of filament/bias transformer T30l and one side
high voltage transformer T302.

Single phase ac is also routed through AP-152 J101 pin H to J301
pin E and through Low Voltage fuse F303 to the other side of Low Voltage
transformer T302.

c. Low Voltage/Bias Power Supply AP151

With primary ac applied to the primary of low voltage transformer
T302, 36 vac is applied to 24 dc supply and to the Servo Control unit AX5130
at J201 pins E and F. The secondary of T302 also provides 52 vac to the
Servo Control unit at J201 pins D and C. Primary ac at the junction of J301
pin E is also routed to Filament/Bias transformer T301 via filament fuse
F302. The secondary of transformer T30l provides 230 vac to K30l bias re-
lay contacts, 6.8 vac for the PA filament voltage, and bias voltage for the
amplifier tubes., Primary ac is also applied to the Servo Control unit at
J201 pins M and N,

d. Servo Control Unit AX5130

The primary power (115 vac) is routed to RF Gain Motor Control

Assembly A210 via J201 pins M and N. Assembly A210 controls the operation
of RF Gain motor Bl. At the junction of J201 pin M primary voltage is also
routed to K201 servo off relay contacts set 5 and 6 to J201 pin t, and is
re-routed to J1007 pin d in the TLAA-1K. The 52 vac provided by the secon-
dary of T302 appears at J201 pins D and C and is routed to servo-off relay
contact set (1) and (4) and assembly A208 tune sequence control, and 2202
servo amplifier,

The 36 vac provided by the secondary of transformer T302 appears
at J201 pins E and F and is routed to Load Control assembly A202,
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Load Control assembly A202 provides the load control phase to
the load capacitor motor assembly Al003.

e. Linear Power Amplifier TLAA-1K

Primary ac is routed to the Tune capacitor motor A1002 Bl and
load capacitor motor Al003 Bl via AP-151 (J301 pin T) and K201 servo off
relay contact set 5 and 6. At J1007 pin x 52 vac is also routed to A1002
Bl for motor control.

It can be seen thus far that should PA fan B1301 fail to operate
ac power would be removed from both the filament bias transformer, T30l and
low voltage transformer T302. When voltage is removed from T30l and T302,
primary bias voltage, filament voltage and the 24 vdc would be disabled.

4=4, DC POWER DISTRIBUTION (Refer to figure 4-3)

a, Plate and Screen Voltages

Application of ac power to High Voltage transformer T1l0l provides
plate and screen voltage for RF Amplifier tubes V1301, V1201, and V1202,
4000 vdc is derived from plate rectifier Al0l for plate voltage to the PA
tube V1301,

Screen rectifier Al102, also rectifies the secondary output of
T101l. This rectified output is fed to Zener diode assembly Al103 that func-
tions to regulate dc voltage potentials. Within the zener assembly, vol-
tages are tapped and applied to RF Amplifier tubes as follows:

(1) 200 vdc First Amplifier Screen (V1201)
(2) 400 vdc Second Amplifier Screen (V1202)
(3) 800 vdc Power Amplifier Screen (V1301)

The screen rectifier also furnishes 2000 vdc for the plate of V1202
and 400 vdc for the plate of V1201,

Filament transformer T30l supplies 6.3 vac filament voltage to
each RF Amplifier tube.

b. BIAS Voltage (Refer to figure 4-4)

When Bias Relay K30l energizes, ac voltage is applied to the bias
rectifier A301l. The negative dc output of A301 (approximately 240 vdc) is
filtered by L301 L302, C301 and C302 before application to the zener diode
regulators. The dc return for the Bias supply is through Bias fuse F304
to protect the circuit against overloads. Regulated bias voltages are
tapped from Zeners CR301 and CR302 for application to the three bias poten-
tiometers. The ground necessary for the voltage drop across the PA bias
potentiometer is supplied by contacts of the energized PTT relay Kl1. The
bandswitch and/or harmonic filter interlock circuit prevents 24 vdc from
reaching the PTT relay during band changes to keep the PA amplifier stage
at maximum bias, or close to cut off,

The bias supply provides -200 vdc to the PA bias potentiometer.
The bias potentiometer is adjusted to provide between 225 ma and 260 ma
quiescient current on the PA (Ip) plate current meter when the meter switch

004711501 4-9



STVIINZLOd ONIIVEEdO MI-VIIH "g- TUNOIJ
YIWI0ISNVIL YARIOISNVIL
A9VITOA HOIH SV19/INIWVIII
1011 10€1
7
N SLSNIAV aNV
YIIATLOEY VA IATLDAY qIvod YANd Z YIIJILOIY SVId
101V Z01V €01V 10€V
— -
- L
_ o | ) 4 - — 41 1 | L __ |\
0aA oaA oan QA QA DaA OVA
000Y 008 ooy 0002 00 002 €9 _
_ S A 74 y
oS oS 1d ; d _
aro M 114 Di arwo 14 [— D 08 e
OaA O%T- oVA DUA (E- OVA oqa ¢1- | A1 _
oL o8- €9 OL 81~ €9 oL 9-
_ T0€TIA A Nomﬁw T021A _
(9£68) VOSEXDY (gg28)
AIII Vi dWV pug aw st [G—<
_ EE AT-VV'IL

004711051



FILA 8 BIAS TRANSFORMER

T301
A30l
J30!1 FILA FUSE 10
F302 9
U oS o— Jr
|
12
4 1]
S
7
v -0/ 0 —O
CONTROL
FUSE F306
CR302

PTT
JUMPER
. ® e ® ga

10 9 L

IN2831 RA

10X 70 CONTROL GRID OF 8576

.=

TO CONTROL GRID OF 4CX3S0A
-

24 VOC WHEN
+ PA BANDSWITCH & /OR

= TB204

004711051

>

FILTER IN POSITION
TO CONTROL GRID OF

8233 (Vraol)

FIGURE 4-4. SIMPLIFIED BIAS CONTROL

4-11



is in it's normal position. The junction of CR301 and CR302 provides -50
vde to the 2ND AMP and 1ST AMP bias potentiometers before application to
the 2ND and 1ST AMP grids. The 2ND AMP bias potentiometer is adjusted to
provide between 260 ma and 300 ma on the Ip meter when the meter switch is
in the 2ND AMP (up) position. The 1ST AMP bias potentiometer is adjusted
to provide between 60 ma and 80 ma when the meter switch is in 1ST AMP
(down) position,

4=5, PROTECTIVE INTERLOCKS AND OVERLOADS

Simplified High Voltage Overloads and Interlocks Circuit Analysis
(Refer to figure 4-6)

The 24 vdc derived in the AP-151, Low Voltage and Bias supply is
routed to Time Delay Z110l. When the elasped time is completed the 24 wvdc
is routed through mechanically closed protective interlocks (S1101, S$1003,
S2001, S2003 and External interlock). When all interlocks are closed 24
vdc is applied to K301 the bias on relay and Interlock indicator DS301,
CB302 PLATE circuit breaker, CB301 SCREEN circuit breaker and one side of
H.V. on/off relay K10l. At the junction of SCREEN circuit breaker CB301
and H.V. on/off relay K101 24 vdc is re-routed through one section of H.V.
on switch S203 to one side of RESET relay A301K2.

When H.V. on/off switch is pressed to ON(switch indicator lights)
24 vdc is switched to overload board Al1001, H.V. ON indicator DS203, H.V.
ON indicator DS302, consequently lighting both H.V. indicators. Simultan-
eously a ground path is provided via contacts on reset relay K2 and this
ground is routed to H.V. ON/OFF relay K101, and H.V. ON indicators. Closed
contacts on K10l energizes the plate and screen supply providing plate
voltage and screen voltage to the RF amplifier tubes V1201, V1202, and
V1301.

When an interlock switch is opened the 24 vdc is removed from H.V.
ON/OFF relay K101 and Bias relay K30l and is re-routed via the normally
closed position of the interlock switches to the overload relay A301Kl.

The energized overload relay removes the ground that is required to energize
the H.V. ON/OFF relay and H.V. ON indicator lights.

The contacts on the overload relay also provide a ground path to one
side of ALARM ON/OFF switch S301 (when ALARM switch is in ON position with
H.V. off due to an overload the audible alarm would sound).

An indication on the PLATE current meter (Ip) that is equal to the
setting of the red overload pointer provides a contact closure on the meter
sensing circuit. The contact closure supplies a gating pulse to trigger
an overload SCR, providing a path for the 24 vdc to the overload lamp on
the meter, and 24 vdc to the OVLD relay, causing it to unlatch and de-
energize the H.,V. ON/OFF relay.

A dc sample from the reflected power diode is routed through an oper-
ational amplifier and the SWR ADJ. potentiometer. The dc sample provides
a trigger for the associated SCR, providing a path for the 24 vdc to the
SWR overload lamp on the RF Amplifier front panel.
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To restore high voltage, the H.V. ON/OFF pushbutton switch is pressed
twice., Pressed the first time, the H.V. ON/OFF switch provides 24 vdc to
the reset side of the OVLD RELAY and closing the contacts on the relay.
Pressed the second time, the H.V. ON/OFF switch restores the 24 vdc to the
contacts necessary to energize the H.V. ON/OFF relay which applies plate and
screen voltages to the transmitter again.

Should any of the interlocks open when H.V. is ON, the overload coil
on the overload relay is diverted to a line connecting all the normally
closed contacts of the interlocks to the overload side of the overload re-
lay. An open interlock places the transmitter in an overload condition,
preventing the potentially dangerous application of high voltage when the
open interlock is closed.

4—-6, ALDC (Refer to figure 4-5)

The Automatic Load and Drive Control (ALDC) circuit provides a feed-
back voltage to the associated exciter to prevent excessive rf output from
the transmitter. Selection of Power Levels 1, 2, 3 or 4 will select the
corresponding ALDC potentiometer for that particular Power Level selection.

Power Level switch S201A and S201B selects the appropriate ALDC poten-
tiometer and Power Level potentiometer. The transmitter RF output is sampled
through C1005 and fed to ALDC circuit A1005 in the TLAA-1K. This sampled rf
voltage is rectified and filtered in A1005 and routed to servo control unit
AX5130. Within the TLAA's ALDC circuit is the front panel ALDC adjust poten-
tiometer, which determines the magnitude of the ALDC voltage fed to the servo
control unit.

This adjustable ALDC voltage is routed through ALDC jack J1005 to AX5130's
ALDC board input. AX5130's ALDC circuit (A201) consist of two operational
amplifiers connected to provide a negative feedback voltage to the exciter's
ALDC input jack. The voltage derived in A201 is routed to Power Select
switch S201B wiper arm. With S201 in position 1 as shown in figure 4-5 the
switch contact is connected to ALDC potentiometer 1 which will determine the
operational amplifier's output level. This preadjusted ALDC voltage is
routed to the exciter's ALDC input jack.

ALDC adjust potentiometer 1 is adjusted after the transmitter has com-
pleted the auto tune cycle and READY relay Kl has latched into the READY
position,

During the auto tuning process the ALDC voltage is shorted to ground
through contacts on the READY relay. Once auto tuning is completed the
READY relay energizes lighting READY indicator and removes the ground on the
ALDC line.

4-7. AUTOMATED TUNING SEQUENCE (Refer to figure 7-4)

a. Initial Requirements for Automatic Tuning

The initial requirements to commence the automated tuning sequence
are: AUTO/MANUAL switch placed in AUTO position, an rf carrier imput of 100
mw from an exciter and the application of high voltage with the H.V. ON/OFF
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