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NOTICE
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C OMMUNICATI ONS E N G I'NEER S

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 a2 manner
equal to or better than published technical specifications as amended by any additions or corrections
thereto accompanying the formal equipment offer.

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

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

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

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

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

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

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

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:

1. Model Number of Equipment.

2. Serial Number of Equipment.

3. TMC Part Number.

4. Nature of defect or cause of failure.
5

. The contract or purchase order under which equipment was delivered.

PROCEDURE FOR ORDERING REPLACEMENT PARTS

When ordering replacement parts, the following information must be included in the
order as applicable:

1. Quantity Required.

2. TMC Part Number.

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

5.

The Crystal Frequency if the order includes crystals.

PROCEDURE IN THE EVENT OF DAMAGE INCURRED IN SHIPMENT

TMC’s Warranty specifically excludes damage incurred in shipment to or from the
factory. In the event equipment is received in damaged condition, the carrier should be
notified immediately. Claims for such damage should be filed with the carrier involved

and not with TMC.

All correspondence pertaining to Warranty Claims, return, repair, or replacement and all
material or equipment returned for repair or replacement, within Warranty or otherwise,

should be addressed as follows:

THE TECHNICAL MATERIEL CORPORATION

Engineering Services Department
700 Fenimore Road
Mamaroneck, New York



RECORD OF CORRECTIONS MADE

Change No.

Date of Change

Date Entered

Entered By




LOGISTICS

1. MATERIAL HANDLING.

Whether the equipment is crated or uncrated, various precautions
must be observed in material handling.
CAUTION
Crates must never be rolled, crushed
dropped, or struck-- they contain delicate
electronic apparatus that can be damaged.

General safety precautions should be adhered to when moving the
equipment to prevent injury to personnel or damage to equipment.
Weight alone is not an indications that equipment can be moved safely
by personnal; size is also an important consideration. A light-
weight, large, and bulky item cannot easily be handled by one man.
When personnel are involved in handling, a good rule-of thub to
follow is: 50 pounds for one man, or 100 pounds for two men. These

weights are considered a safe limit for carrying. When lifting an

item, bend the knees, keep back straight and 1lift with the legs.

2. PACKAGING DATA.

The 2.5K transmitter is packed in 5 crates (not including run-
ning spares). Each crate is assigned a number from one to five and
appears on the crate. Physically locate crate 1 closest to the
intended point of installation; locate the other crates according
to their numerical sequence, such that crate 5 is placed farthest
away from crate 1. Arranging crates in this manner makes unpacking
and assembling the transmitter easier.

The transmitter is cleaned, preserved, packaged, and marked in

accordance with MIL-P-116, PMD-40, and MIL-STD-129,.



3. EQUIPMENT INSPECTION AND DAMAGE.

—_——

The 2.5K transmitter has been assembled, calibrated, and tested
at the factory before shipment. Inspect all packages for possible
transit damage. While following the procedural installation instuc-
tions, carefully unpack each crate as indicated; inspect all packing
material for parts that may have been shipped as loose items.

With respect to equipment damage for which the carrier is 1liable,
The Technical Materiel Corporation will assist in describing methods

of repair and the furnishing of replacement parts.

4. UNCRATING METHODS.

The following uncrating methods must be adhered to when unpacking
the transmitter to prevent equipment damage. Keep in mind the in-
formation previously discussed on material handling, packaging data,
and equipment inspection.

a. Remove wire straps or bands from around crates with pair
of snips.

b. Unless otherwise specified, remove nails from three sides
of the crates with a nail puller. Do not use claw hammer
or pinch bar.

c. Carefully remove sides of crate, then rip off moisture-
proof paper. If a knife is used, care should be exerciesed
not to mar equipment.

d. If equipment is not packed in cardboard carton, it may be
removed from crate as prescribed in installation procedure.

e. If after removing moisture-proof paper a cardboard carton
is encountered, carefully open with case cutter.

f. Where applicable, remove the following:

(1) Creased cardboard blocking pieces
(2) Barrier bags
(3) Tape

(4) Molded cushioning



fe

(5) Cellulose wadding

(6) Tissue paper

An inventory of the equipment should be made at this time.
As parts are unpacked, they should be marked off on the
packing list or equipment supplied list. If anything is
damaged, refer to paragraph 1-3.
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SECTION 1
GENERAL INFORMATION

1-1. PURPOSE OF EQUIPMENT.

TechniMatiC* Lincar Amplifier, Model ATLA-2.5K(figure 1-1) is
a general purpose transmitter that delivers 2,500 watts peak en-
velope power (PEP) for a two-tone signal, or 2,500 watts average
power for a one tone signal, throughout the 2- to 30 megacycle
range. The ATLA will accept either unmodulated excitation or any
type of modulation occupying up to 12 kc of r-f spectrum. Oper-
ating modes of the ATLA are dependent on the capabilities of the
associated exciter. These modes are as follows:

(1) Four-channel independent sideband (ISB) (separate intel-
ligence on each sideband) with suppressed or any degree of car-
rier.,

(2) Single sideband (SSB) with suppressed or any degree of
carrvier,

(3) AM or AME operation.

(4) Frequency-shift telegraphy (FSK).

(5) CW keying (telegraphy).

(6) Facsimile (FAX).

(7) Twinplex Telegraphy (F6).

(8) Multiplex Tone Telegraphy.

1-2. EQUIPMENT MAKE-UP.

The ATLA major components are listed in table 1-1. See-
figure 1-1 for physical mounting locations, and paragraph 1-3

for description of equipment.
*Trademark applied for
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1-3. DESCRIPTION OF EQUIPMENT

a. GENERAL. - The cabinet, RAK-111-2A, houses all the components

comprising the ATLA. The r-f output from the TLAA is fed to the
directional coupler mounted on the upper rear right-hand portion
ot the cabinet; heavy power supply components are bolted at the

bottom where the primary power connections are also made.

b. RF CONTROL AND INDICATOR, SWCA-3K - The SWCA contains the d-c

controlled rotary solenoids for bandswitching. The unit also con-

tains a power output meter that is calibrated in kilowatts; this meter
also contains a second scale for measuring the transmission line SWR.

An SWR switch is associated with the dual purpose output meter. The
transmission line SWR is continuously monitored by a sensitive d-c

relay that will energize should the SWR exceed either 2:1 or 3:1 ratios,
to establish the relay sensitivity, are selected by a front panel switch.

c. LINEAR AMPLIFIER, TLAA-2.5K. - The linear amplifier serves as

a 40 db power amplifier between an external exciter and the antenna.
The TLAA contains the tune, loading and bandswitching circuits and all
r-f amplifier parts. The final tube (2.5kw amplifier).of the 3-stage
amplifier is convection air-cooled by a self-contained blower in the

r-f section,

d. LOW VOLTAGE POWER SUPPLY, AP-128/50. - The lovsvoltage power

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

ments and bias controls are also front panel mounted.

1-2



e. HIGH VOLTAGE POWER SUPPLY, AP—129/§9; - The 5 kv high voltage

power supply, mounted at the bottom of the equipment cabinet, contains
t he high voltage solid state rectifier stacks, filtering and the delta-
wye 23:; step-up ratio transformer.

This unit generates 5000 volts d-c for the plate of the 2.5 kw
power amplifier tube. An automatic 60-second time delay circuit is
integrally mounted inside the unit to delay the application of screen
voltages to the linear amplifier to prevent stripping of the PA fila-
ments. This, in effect prevents a sudden heavy conduction of the
linear amplifier.

f. LINEAR AMPLIFIER CONTROL PANEL, TCP-1. - The linear amplifier con-

trol panel controls the application of plate voltages to the 2.5 kw
power amplifier and monitors all interlock circuits contained in the
cabinet. The TCP also controls the primary a-c power input to the cab-
inet. Other front panel controls include a reset pushbutton 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 front panel connector receptacles for monitoring the PA out-
put. An audio input jack, also front panel mounted, provides for in-
sertion of a two-tone test signal for testing the Linear Amplifier ex-
citer unit. An audio alarm device with its associated on/off toggle
switch and d-c line fuse are also front panel mounted. The alarm is
activated when the linear amplifier high voltage is removed. This
action takes place via the high voltage power supply circuit breaker.

h. SERVO AMPLIFIER ASSEMBLY, TCSA-1 - The TCSA houses three

servo amplifier units. These units, when controlled by the sense
circuits of the TLAA, automatically tune and load the 2nd amplifier

and PA portions of the ATLA.



i. PREPOSITION PANEL, AX631 - The AX631 is a remote control

unit, having an 18-position transmitter frequency select switch,
a TUNE pushbutton, a REMOTE/LOCAL toggle switch, a FAULT indi-
cator lamp and a READY indicator lamp. The AX631 is used as a
remote pre-position control unit used in conjunction with the

associated ATLA linear amplifier.

1-4



1-4. TECHNICAL CHARACTERISTICS.

Frequency range 2 to 30 mc, bandswitched.
Output power 2,500 watts PEP; 2,500 watts average.
Operating modes SSB, ISB, AM, AME, FSK*, FAX*, MCW and
Cw. *With appropriate external
unit such as model TIS-3.
Tuning Manual All tuning, loading and bandswitch-
ing controls on front panel. Man-

ual override switch permits com-
plete manual coperation.

Automatic Tuning of exciter equipment permits
amplifier stages to tune automatic-
ally.

Metering Front panel meters monitor oper-

ation of all critical circuits.

ALDC ALDC (automatic load and drive
control) circuit provided to im-
prove linearity, limit distortion,
and deliver a relatively constant
output during high modulation peaks
or load changes. Front panel con-
trol allows adjustment of ALDC
attack point or circuit disabling.

Output impedance 50 ohms, unbalanced.

Harmonic suppression Second harmonics at least 50 db
below full PEP when measured with
standard two-tone test; all other
harmonics down at least 55 db.

e e — e P

, - R— i

Signal/Distortion ratio ,f” Distortion products are at least™. |
‘ 40 db below either tone of a stan-
dard two-tone test at full PEP )
output. o

——

Hum and noise level Hum at least 50 db below full PEP:
all other noise down at least 70 db.

Power requirements 3 @, 190/208,/220,/230,/440 vac, 50
cps (delta or wye source), 20
amperes per leg. Approximately
7500 watts for full PEP output
operating SSB; approximately 7000
watts for full power output oper-
ating FSK, FAX, or key-down CW.

Safety features Mechanical/electrical interlocks;
overload circuits for bias, plate
current, screen current, and tran-
smission line VSWR.
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Cooling

Operating Temperature

Table 1-2.

Forced air.

dity of up to 90%.

Table 1-1.

Major Components

Designed to operate in a 0°C to
500C ambient with relative humi-

TMC DESIGNATION

Cabinet, Electrical Equ1pment
RAK- 111~2A .

RF Control and Indicator,
Model SWCA-3K

Linear Amplifier,
Model TLAA-2.5K

Linear Amplifier Control Panel,

Model TCP-1

Low Voltage Power Supply,
Model AP-128/50

Alarm Panel, AX633
Preposition Panel, AX631

Servo Amplifier, Model TCSA-1

High Voltage Power Supply, AP-129/50

Electron Tube and Transistor Complement, ATLA
UNIT TYPE B

SWCA-3K Transistors: 2N697
2N492

TLAA-2.5K Tubes : 8121 (2)
PL264

AP128/50 Tubes : 0A2 (3)

0B2 (3)
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SECTION 2
INSTALLATION

2-1. INITIAL INSPECTION

Inspect the ATLA packing cases for possible damage when they

vy g 1 1 3 ~ e S Yeeun s ae b P e
arrive at the operating site. With respect to equipment damage

for which the carrier is liable, The Technical Materiel Corpor-
ation will assist in describing methods of repair and the furni-
shing of replacement parts. Inspect the packing material for

parts that may have been shipped as loose items.

2-2. ASSEMBLY OF LINEAR AMPLIFIER

Install the ATLA 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 recep-
tacle 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" numbers. Refer to paragraph 2-4 for instal-

lation instructions.

2-3. POWER REQUIREMENTS

The linear amplifier requires a 3-phase, 195/205/225/380/410/
450 vac, 50 cps delta or wye source line. Referring to figure
2-1, make appropriate connections at taps of T8000 transfermer
at the bottom of the rack for the particular power source avail-
able. Then connect source at A5586 Line Filter.

It is recommended that an external 3-phase circuit breaker
interface the ATLA with the main 3-phase supply voltage. The

2-1



eXteyrnal circuit breaker will allow complete isolation of the ATLA
voltage input and therefor provide for safe maintenance and servicing.
The external circuit breaker should be rated for 30-amperes per

phase and be independant from other equipment.

2-4. INSTALLATION PROCEDURES

A minimum number of assemblies, subassemblies, components and
hardware have been disassembled from the 2.5K linear amplifier and
separately packaged, thus reducing the possibility of equipment
damage in transit. The method of disassembly and separate pack-
aging of the linear amplifier also permits realistic equipment hand-
ling.

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 miscillaneous items that aré discon-
nected during linear amplifier disassembly are tagged and taped to
the equipment. The information on a given tage indicates the design-
ated terminal on a component to which the tagged iteﬁ must be con-
nected. 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 connections that must
be made, refer to the applicable interconnect wiring diagrams'in
section 2 of the technical manual.

Temporary removal and replacement of panels, and component moun-
ting assemblies are specifically called-out in the procedure in

order to install various items. Do not anticipate instructions;

2-2



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 out-
lined techniques of uncrating and material handling (see section 1).
STEP 1
a. Unpack assorted loose item§ from crate 1.
b. Check each item contained against equipment supplied list.
STEP 2
a. Unpack rack from crate 2.
b. Position rack upright, remove side and rear panels, this
can be accomplished by tuning 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.

STEP 3
To secure rack in its permanent position precede as follows:
a. To gain access to the front mounting holes, loosen

mounting hardware that fastens the high voltage power
supply assembly to the rack frame.

CAUTION

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

I~ AN

to terminal of C60600,
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STEP 4

Unpack crate 3.
Position transformer T8000 on base assembly

Using hardware from crate 1, tightly bolt transformer
to base assembly.

Remove filter out cable, CA1244 from crate 1 and fasten
to terminals of transformer. (Refer to figure 2-1).

Using hardware from crate 1, place 4 ceramic standoffs
with their associated washers on transformer.

Using cover and hardware from crate 1, place transformer
cover on the ceramic standoffs and secure.

STEP 5
Unpack crate 4.
Position transformer T6000 on base assembly.

Using hardware from crate 1, tightly bolt transforher
to base assembly.

Connect high voltage transformer cable CA1245, which

is attached to relay K6000 on power supply, to trans-
former as follows: white lead phase 1 terminal 1; grey
lead phase 2 terminal 2; violet lead phase 3 terminal 3.



e,

a.

NOTE

Phase reversal may be required to
correct operation of the equipment.
Should phasing problems occur, inter-
change any two of the three phase inputs.

Connect jumper leads between rectifier and transformer

har

as follows:
RECTIFIER
From CR6000, 1

From CR6002, 3
From CR6004, 5

TRANSFORMER

To T6000 terminal 6
To T6000 terminal 5
To T6000 terminal 4

STEP 6

Remove line filterboard A5586 from crate 1 and remove

line filterboard cover.

Using hardware from crate 1, tightly bolt line-filter-

board to the base inside the bottome right-rear of the rack.

Using loose end of CAl1244 from T8000, connect white
lead, phase 1 to L8000,grey lead, phase 2 to L8001,
violet lead, phase 3, to L8002.

Route a-c input cable into base assembly through ac-
cess hole and secure to appropriate terminals on line

filterboard.

Position and secure filterboard cover to filterboard.

STEP 7

Refer to figure 1-1 for location
of equipment in the rack.

Remove TCP from rack and plug-in relays K4000 and K4004
(shipped as loose items) in crate 1.

Remove SWCA from rack and plug-in relay K7002 (shipped

as loose item) in crate 1.

Unpack AP128 from crate 5 and plug-in relays K5000

through K5050 (shipped as

loose items) in crate 1.

Unpack TLAA from crate 5 and plug-in tube V2002
(PL-8576) (shipped as a loose item) and tighten tube

clamp ring.



STEP 8

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

designated position (see figure 1-1) in the rack. To install any

drawer assembly, proceed as follows:

&0

h.

NOTE

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

Untape or unstrap cable assemblies, cable retractors,
and all other components secured to the inside of frame
for shipment.

Pull out center section of drawer tracks until they
lock in an extended position.

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 indi-
cated 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.

Using hardware from crate 1 secure front panels of drawers
to rack frame.

STEP 9

Remove antenna connector, TMC P/N PI.2Z22 irom crate 1 arit
install on linear amplifier. Connector PL222 is to be
fitted to the unbalanced coaxial transmission line and thep
attached to the ATLA coupler jack.

Using grounding hardware supplied in crate 1 secure ground-
ing strap to rear of unit in the threaded hole in rear
center of base.

2-6



NOTE

The ATLA 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 out-
pul tries to mistakenly reach a peak value and
is prevented by overload controls tripping and
deenergizing 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) Several copper rods should be driven
into the ground outside the station. De-
pending 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) Copper strapping should be brazed (welded)
to the circular rods and fed into the station
as the permenant station ground.

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 pro-
vide r-f ground isolation at certain frequencies.

(3) The length of the ground connection
should be studied to prevent wavelengths at
the operating frequencies, i.e. a quarter wave-
length or multiples thereof of the ground con-
nection may cause r-f ground isolation.

(4) For the HF range (2 to 30 mc), recom-
mended 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 ground connection.

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

c. Replace side and rear panels and fasten.
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