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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

1-1



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.
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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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2-5. PRE-OPERATIONAL CHECKOUT,

NOTE

Refer to figure 3-1 for control and
indicator designations called out in
the following procedures.

a. PRELIMINARY. - With the MAIN POWER circuit breakers (42)

set at OFF position, check for short circuits to ground:

(1) The 3-power input phases should read not less than 1
megohm.

(2) The positive side of the high voltage circuit should
read not less than 100K ohms, with the shorting relays open; with
the shorting relays closed, the reading should be zero.

b. LEVEL ADJUSTMENTS.

(1) BIAS LEVEL ADJUSTMENTS.

(a) Set MULTIMETER switch (24) at 1ST AMPL IP position,
and adjust 1ST AMPL BIAS ADJ (60) for an indication of 10 on MULTI-
METER (20).

(b) Set MULTIMETER switch (24) at 2ND AMPL IP position
and adjust 2ND AMPL BIAS ADJ (59) for an indication of 5 on MULTI-
METER (20).

(c) Set HIGH VOLTAGE switch (45) at ON, wait 80 sec-
onds for Time Delay Relay to cycle, adjust PA BIAS ADJ (58) for an
indication of 350 ma on IPA PLATE CURRENT meter (14). Turn off
HIGH VOLTAGE switch (45).

(2) AUTOMATIC TUNING ADJUSTMENTS

(a) 100-Milliwatt Trigger Adjustment:

hl QAd 4+l aXrnall + ~ e
A e (S A ¥ LviAT QDiglia.a sLruTviavul Vi cavi ver

quency between 20 and 30 MHz.

2. Set SERVO switch (47) at ON position; the HIGH
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VOLTAGE switch (45) should be at OFF position.

3. Advance the gain of the signal generator, or the
exciter, to a 100-millivolt output.

4. Set the SENSE switch (75) at 100 MW position and
monitor the output (at jack 76) with a VIVM on the +1 volt scale.
Adjust the 100 MW potentiometer (located on top side of SWCA chassis)
so the VITVM reads .5 volts.

(b) RF Plate Trigger Adjustment:

1. Set the frequency at 2 MHz, and tune the trans-
mitter to full power. Reduce the plate current to read 250 ma.

2. Set the SENSE switch (75) at PA PLATE position
and monitor the output (at jack 76) with a VTVM; the VTVM should be
set at zero (center) indication on the -1 volt scale.

3. Adjust the RF Trigger control (19) so that VIVM
reads .3 volts above zero center.

NOTE

In order to perform load sense adjust-

ments and load pre-position adjustments

that follow, leave the transmitter set

up as above.

(c) Load Sense Adjustments:

1. With the RF Plate trigger adjustments set as in
(b) above,set the SENSE switch (75) at the PA LOAD position, then
adjust the load sense potentiometer #1 to read zero volts (zero cen-

ter).
NOTE

Adjustment potentiometers are mount-
ed on bottom underside of SWCA chas-
sis, accessible when SWCA is pulled
out of rack. Refer to figure 2-6.

2. Repeat the above step 1 with the frequency set



at 5 MHz and adjust potentiometer #2, and with frequency set at 19
MHz adjust potentiometer #3.
NOTE

Do not change the RF Trigger control
(19).

(d) Load Pre-Position Adjustments:

1. With the adjustments set as in (b) and (c) above,
set the frequency at 2 MHz.

2. With the XMTR TUNING switch (44) set at AUTO
position and the SERVO switch (47) at OFF, reduce the power output
level until the IPA PLATE CURRENT indicator reads 250 ma.

3. Unload the transmitter by turning the LOAD
capacitor control (18) and re-dip the TUNE capacitor control (25)
until the VTVM reads -.15 volts (above zero center).

4. Using the low frequency end of each band, repeat
the above procedures on all bands, and record the respective counter
readings in related column in table 2-1.

5. Reduce the drive to a minimum; set HIGH VOLTAGE
switch (45) at OFF position.

6. Set the frequency of the signal generator or the
exciter to the first band (refer to table 2-1). Set the XMTR TUN-
ING switch (44) at AUTO position and the SERVO switch (47) at ON
position.

7. Press the TUNE switch (46). The TUNE and LOAD
capacitors (25 and 18, respectively) will pre-position to éettings
(indicated at indicators 23 and 17, respectively).

8. Adjust the LOAD PRE-POSITION potentiometer for
the selected frequency to the highest counter reading for the re-

spective potentiometer, as indicated in table 2-1. (Refer to figure

2-6).



9. Repeat the potentiometer adjustments for re-
maining frequencies, as indicated in table 2-1.

10. Set the HIGH VOLTAGE switch (45) at ON position,
and press the TUNE switch (46). The transmitter should tune auto-
matically to all frequencies.

c. GENERAL TUNING.

(1) Refer to table 3-2, and set the ATLA tuning controls
for desiréd output frequency.

(2) Using a signal generator, set output for a minimum
(to prevent PA screen overload from tripping).

(3) With HIGH VOLTAGE control (45) at OFF position, turn
ATLA on, and set the signal generator to 5 MHz.

(4) Set the MULTIMETER switch (24) to the 2ND AMPL EP pos-
ition, and, with exciter output slightly advanced, adjust 2ND AMPL
TUNING control (22) to resonance peak indication on MULTIMETER (20).

(5) Set the signal generator to minimum output, and HIGH
VOLTAGE switch (45) at ON position.

(6) Advance the output of the exciter to obtain an increase
on the IPA PLATE CURRENT indicator (14), then adjust power amplifier
TUNE control (25) for a dip in plate current indication.

(7) Adjust the LOAD control (18) for proper power ampli-
fier loading (depending on frequency).

' NOTE
After each change of loading, return power
amplifier tuning to resonance; proper load-
ing usually will occur at a power output of
2.5 kw, and a plate current of approximately

750 ma, depending on frequency.

d. OVERLOAD ADJUSTMENTS. - Connect a signal generator to the

TLAA modular unit, and perform the following adjustments:



(1) PA Plate Overload

(a) mbﬁé'the transmitter to full output on any fre-
quency.

(b) Overload the output by increasing the power ampli-
fier output loading (decrease output load capacity).

(c) Retune the power amplifier and increase the out-
put of the signal generator.

(d) Adjust the PA PLATE OVLD ADJ potentiometer (49)
to trip at 1.3 amperes.

(2) PA Screen Overload

(a) With the transmitter tuned to full output on a
selected frequency, underload the output by decreasing the power
amplifier output loading (increase output load capacity).

(b) Connect a Simpson ohmmeter (Model 260, or equiva-
lent) in series with the screen overload relay K4003, or terminal 1
of E4001. Retune the power amplifier and increase the output of the
signal generator (in order to increase the screen current).

(c) Adjust the PA SCREEN OVLD ADJ potentiometer (50)

with the power amplifier screen to trip at 45 ma.
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Figure 2-6. Location of Adjustment Potentiometers, SWCA

TABLE 2-1. LOAD PRE-POSITION ADJUSTMENTS, ATLA

POTENT I10- PREPOSITION COUNTER
METERS BANDS READING
1] 2 - 2.5
2.5 - 3
,Mh_,z 3 - 4
4 - 5
3 5 -6
6 - 7 _
4 19 - 22
.22 - 24
I 24 - 26
7 -9
> 11 - 13
B 15 - 17
B 9 - 11
6 ~ 17 -19
. 28 - 30
7 13 - 15
o 26 - 28




SECTION 3
OPERATOR'’S SECTION

3-1. GENERAL.

Before operating the ATLA, the operator should familiarize
himself with the controls and indicators jllustrated in figure 3-1
and described in table 3-1. Refer to Section 1 of this manual for
detailed technical information regarding the ATLA modular units.

Table 3-2 provides typical tuning information.

3-2. OPERATING PROCEDURE.

The ATLA control settings for (a) manual tuning, (b) servo tun-
ing, and (c) remote servo tuning are as follows:

a. MANUAL TUNING

(1) Tune the associated exciter to the carrier frequency,
at a signal level of at least 100 mw and not to
exceed 500 mw.

(2) Set the LOCAL/REMOTE switch (77) at LOCAL position.

(3) Set MAIN POWER circuit breakers (42) at ON position,
and allow approximately 1 minute for the filament
timer to activate. '

(4) Set XMTR TUNING switch (44) at MANUAL position,
and the SERVO switch (47) at ON position.

(5) Set the RF GAIN control (11) completely counter-
clockwise.

(6) Set the Frequency Selector switch (6) to the desired
frequency band.

(7) Set the Power Limit controls (8,13) for desired power
output (controls 8 and 13 are for minimum and maximum
power output  settings, respectively).

(8) Set the LOAD and TUNE controls (18 and 25 respectively)
to obtain capacitor counter (approximate) readings
as given in table 3-2 on indicators (17 and 23,
respectively).

(9) Set MULTIMETER switch (24) at extreme clockwise position.

3-1



b.

(10)

(11)

(12)
(13)

(14)

Advance RF GAIN control (11) and adjust 2ND AMPL
TUNING control (22) for a peak indication on MULTI-
METER (20); adjust RF GAIN control (11) for MULTI-
METER (20) indication not to exceed 20.

Set RF GAIN control (11) counter-clockwise to de-
crease gain.

Set the HIGH VOLTAGE switch (45) at ON position.

Advance the RF GAIN control (I1) for an increase
in IPA PLATE CURRENT indicator (14) and adjust
TUNE control (25) for a dip in plate current indi-
cation. Advance the LOAD control (18) until a de-
sired output is obtained. Proper loading usually
will occur at a power output of 2.5kw and a plate
current of approximately 750 ma, depending on fre-
quency.

NOTE

Retune plate resonance
after adjusting the LOAD
control (18).

After the READY lamp (2) lights, indicating the

ATLA is ready for operation, insert the intelligence
(not to exceed a power amplifier output of 2.5kw
P-P, or average).

SERVO TUNING

(1)

(2)
(3)

(4)

The associated exciter should be tuned to the car-
rier frequency, and set at a signal level of at
least 100 mw and not to exceed 500 mw.

Set the LOCAL/REMOTE switch (77) at LOCAL position.
Set MAIN POWER circuit breakers (42) at ON position,
and allow approximately 1 minute for the filament

timer to activate.

Set XMTR TUNING switch (44) at AUTO position, and
the SERVO switch (47) at ON position.

NOTE

If manual tuning is desired
(over-riding the SERVO), set
the XMTR TUNING switch (44) at
MANUAL position.

If manual setting of the band
switches is desired, the SERVO
switch (47) must be set at OFF

position



(c)

(5)

(6)

~
-J
N

(8)

(9)

Set the RF GAIN control (11) completely counter-
clockwise.

Set the Frequency Selector switch (6) to the desired
frequency band.

+ +ha Dawar T imit contranla (8 1) nr ﬂes-i'v-ed
v viie LU ry AdAlldd U WAL VAV Aw \V, oty a“\sa - - A

Qan
power output (controls 8 13 are for minimum and
maximum power output settings, respectively).

Set the HIGH VOLTAGE switch (45) at ON position.

Press the TUNE switch (46). Allow several seconds
for the tuning to take place; the READY lamp (2)
will light, indicating the ATLA is ready for opera-
tion. Insert the intelligence (not to exceed a
power amplifier output (2.5kw P-P, or average.)

REMOTE SERVO TUNING

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(8)

(9)

Set the MAIN POWER circuit breakers (42) at ON
position, and allow approximately 1 minute for the
filament timer to activate.

Set XMTR TUNING switch (44) at AUTO position and the
SERVO switch (47) at ON position.

Set the Power Limit controls (8,13) for desired power
output (controls 8 and 13 are for minimum and maxi-
mum power output settings, respectively).

Set the RF GAIN control (11) completely counter-
clockwise.

Set the HIGH VOLTAGE switch (45) at ON position.
Set the LOCAL/REMOTE switch (77) at REMOTE position.

Set the TRANSMITTER FREQUENCY switch (81) at desired
band (switch 81 now controls the Frequency Selector
switch 6).

Set the associated exciter to the carrier frequency,
and at a level of at least 100 mw and not to exceed
500 mw.

Press the TUNE switch (80). Allow several seconds
for tuning to take place; the READY lamp (78) will
light, indicating the ATLA is ready for operation.
Insert the intalligence (not to exceed a power ampli-
fier output of 2.5kw P-P, or average).

NOTE

To change frequency, repeat
steps 7,8, and 9.
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TABLE 3-1. CONTROLS AND INDICATORS, ATLA
MODULAR ITEM No.
Unit (Fig. 3-1) DESIGNATION FUNCT ION
RAK ! 1 TECHNIMATIC lamp Indicates when primary
circuit breaker (42) is
set at ON position.
! 2 READY lamp Indicates ATLA is ready
for operation.
| 3 HIGH VOLTAGE lamp Indicates when high voltage
1 circuit breaker (45) is
: set at ON position.
———— e mam e J W e
Stand- 4 3 Power Meter (no Indicates forward and
ing Wave panel designation) reflected power (KW).
Ratio In-
dicator 5 24V DC fuse Protective fuse for control
SWCA circuits; lights to indi-
cate fuse has blown.

6 Frequency Selector Selects frequencies in

. Switch (no panel the 2- to 30-mc range.
. designation)
|

7 230V AC fuse Protective fuse for power
output meter circuits; lights
to indicate fuse has blown.

8 Power Limit control Used for setting minimum

(no panel designa- r-f power output of ATLA.
tion)

9 SWR OVLD lamp Lights when standby wave
ratio is excessive.

10 FAULT lamp Lights to indicate ATLA
failed to tune in speci-
fied time.

11 RF GAIN control Adjusts excitation level
to the TLAA (higher level
in INCR arrow direction).

12 KW/REFL switch Activates meter (4) for
forward or reflected
power indication.

13 Power Limit control Used for setting maximum

(no panel designa- r-f power output of ATLA.
tion)
Linear 14 IPA PLATE CURRENT Indicates intermediate
Amplifier ‘indicator power amplifier plate
TLAA current.
S R -




TABLE 3-1. CONTROLS AND INDICATORS, ATLA (CONT)

' MODULAR | 1TEM No. |
' UNIT (FIG.3-1) DESIGNATION FUNCTION
Lincar 15 ALDC ADJ control Adjusts level of negative
Amplifier feedback applied to the
TLAA exciter.
(cont)
16 PA BANDSWITCH | Selects 2- to 30-mc range
switch in 9 increments.
17 Indicator (no panel|{ Veeder indicator for LOAD
designation) control (18).
18 LOAD control Adjusts the loading of |
the final PA.
19 RF trig control PA plate trigger adjust- :
(no panel desig- ment for sensing circuit
nation) (factory adjusted).
20 MULTIMETER indi- Indicates 1lst amplifier
cator vlate current, 2nd ampli- '
fier plate current, 2nd ;
amplifier r-f plate voltage,
and power amplifier r-f
plate voltage. |
21 2ND AMPL BANDSWITCH | Selects 2- to 30-mc range |
¢ switch in 9 increments. |
22 ~ 2ND AMPL TUNING Adjusts resonance of the |
control 2nd amplifier.
23 . Indicator (no Veeder indicator for TUNE ;
! panel designation) control (25). i
24 MULTIMETER switch Selects circuit for
MULTIMETER (20).
: 25 i TUNE control Adjusts resonance of
5 the final PA.
Servo 26 AC fuse Protects input circuit of
Amplifier | power supply.
TCSA
27 | DC fuse Protects output circuit
{ t of power supply.
| |
, 28 { AC fuse Same as item 26.
|
L |
29 | DC fuse Same as item 27.
!
30 ‘ DC fuse Same as item 27.
.31 _J‘AC fuse Same as item 26.
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TABLE 3-1. CONTROLS AND INDICATORS, ATLA (CONT))
MODULAR  ITEM No. |
~UNIT (Fig 3-1) DESIGNATION FUNCTION
Servo 32 R.F.P.O. R-F Power On adjustment
Amplifier (factory adjusted),
TCSA
(con't) 33 OPERATE lamp Lights when PA stage has
completed loading
34 SEARCH lamp Lights when PA stage is
being loaded.
35 AC ON lamp Lights when sevo ampli-
fiers are tuning.
36 OPERATE 1lamp Lights when PA has com-
pleted tuning.
37 SEARCH lamp Lights when final amplifier
is tuning.
38 AC ON lamp Same as item 35.
39 AC ON lamp Same as item 35.
40 SEARCH lamp Lights when 2nd ampli-
fier is tuning.
41 OPERATE lamp Lights when 2nd amplifier
i completes tuning.
Linear ﬁ 42 . MAIN POWER Controls application of
Amplifien circuit breakers power to all units of the ATLA.
Control | :
Panel 43 OVLD RESET switch Resets the overload relays.
TCP |
‘ 44 . XMTR TUNING AUTO/ When set at AUTO,allows auto-
: MANUAL switch matic operation of ATLA;
when set at MANUAL, allows
- the ATLA to be tuned manually.
! i
45 E HIGH VOLTAGE switchﬁ Controls application of
g . power to high voltage
f i ! power supply AP129.
; 46 - TUNE switch ! When depressed, initiates
; § | automatic tuning and loading.
% 47 ! SERVO ON/OFF . When set at ON enables acti-
; ! switch ! vation of automatic band switch-
i , i ing and tuning circuits.
| 48 I Interlock switch | Used to locate open interlock
' (no panel desig- switches (lamp above switch
nation) lights, indicating interlock
i l | switch is closed).




TABLE 3-1. CONTROLS AND INDICATORS ATLA (CONT.)
' MODULAR ITEM No. f :
__UNIT (Fig.3-1) ' DESIGNATION ‘ FUNCTION
| T
Low Voltage 49 PA PLATE OVLD ADJ poten-iUsed to set plate
Power Supply tiometer ! overload.
AP128 ;
50 PA SCREEN QVLD ADJ | Used to set screen
potentiometer overload.
51 FILAMENT TIME meter Registers filament
' ’operation time.
52 IPA BANDSWITCH fuse ' Protective fuse.
53 PA BANDSWITCH fuse | Protective fuse.
54 INTERLOCK fuse ' Protective fuse.
55 INTERLOCK fuse Protective fuse.
56 IPA SCREEN fuse Protective fuse.
57 PA BIAS OVLD lamp Overload indicator light.
58 PA BIAS ADJ poten- . Adjust PA grid bias.
tiometer |
59 2ND AMPL BIAS ADJ "Adjust 2nd amplifier
potentiometer .grid bias.
60 1ST AMPL BIAS ADJ iAdjust 1st amplifier ‘
potentiometer igrid bias.
61 FILAMENT fuse Protective fuse.
62 PLATE TIME meter Registers final PA §
|plate operation time.
63 LOW VOLTAGE fuse Protective fuse.
64 BLOWER fuse Protective fuse.
. 65  BIAS fuse Protective fuse.
66 - PA SCREEN fuse Protective fuse.
| 67 i PA SCREEN OVLD lamp Overload indicator light.
68 l

PA PLATE OVLD lamp

SUE—

Overload indicator light.




TABLE 3-1. CONTROLS AND INDICATORS, ATLA (CONT)

'MODULAR | ITEM No.
UNIT (Fig 3-1) DESIGNATION FUNCTION
Alarm % 69 DC fuse Protective fuse for alarm
Panel ‘ device circuit.
AX633 :
70 AUDIO IN jack Provides for audio test
signal to be applied (during
maintenance procedures).
71 PA MON jack Provides PA monitoring out-
let for test purposes.
72 Alarm Device (no | Alarm sounds if primary power
panel designation) to high voltage power supply
is interrupted.
73 - ALARM ON/OFF switch | Acitvates alarm device cir-
5 cuit when set at ON position.
74 ' EXCITER MON jack Provides exciter monitoring !
, ‘ outlet (for test purposes).
: 75 SENSE switch Provides for the selection
: of circuits (as marked) for
\ test purposes.
Q 76 SENSE lamp Provides monitoring outlet
! for the sensing positions of
: SENSE switch 75.
Preposi- 77 LOCAL/REMOTE Set normally at LOCAL position;
tion Panel switch when set at REMOTE position ‘
AX631 allows remote operation ATLA. |
[ 78 READY lamp Same function as item 2.
i
79 FAULT lamp Same function as item 10.
80 TUNE switch Same function as item 46.
* 81 TRANSMITTER FRE- Controls item 6.
QUENCY switch.
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SECTION 4
PRINCIPLES OF OPERATION

i-1. _GENERAL
The ATLA-2.5K is a general purpose linear amplifier that con-
nines circuitry for automaticlly pre-positioning the band switches

of the linear amplifier, TLAA-2.5K.

1-2. FUNCTIONAL ANALYSIS

a. General - The ATLA comprises eight major sections as

followes:
a. Servo Amplifier, TCSA-1.
b. Linear Power Amplifier, TLAA-2.5K.
¢. RF Control and Indicator, SWCA-3K.
d. Preposition Panel, AX631.
e. Linear Amplifier Control Panel, TCP-1.
f. Alarm Panel, AX633.
¢. Low Voltage Power Supply, AP-128/50.
h. High Voltage Power Supply, AP-129/50.

b. BLOCK DIAGRam Analysis (See Figure 4-1) - The 2 to 30 mc

(MHz) output of the associated exciter is extended via the RF
GAIN control of the SWCA to the linear power amplifier TLAA where
the exciter output level is increased to 2.5 KW. Low level r-f
signals applied to the TLAA are routed through a broadband ampli-
fier. a tuned second amplifier and a tuned final amplifier to <he
-1 output jack at the rear of the TLAA. The second and final
amplifier band switches are automatically pre=positioned by a
switch located on the SWCA. Front panel meters provide the
required indications for tuning and loading the amplifier stages.
Operating power for TLAA is furnished by power supplies AP128

and AP129,



The 2.5kw output of the TLAA is coupled to the antenna via a
directional coupler which provides the forward and reflected
power indication to the SWCA.

The RF Control and Indicator SWCA comprises an RF GAIN con-
trol that adjusts the r-fexcitation to the TLAA, a pre-position
switch that sets the TLAA bandswitches to the proper band segment,
and a front panel meter that provides a forward and reflected
power output indication of the ATLA. The r-f output of the
exciter is applied across the 50-ohm RF GAIN control and the TLAA
is connected to the wiper. The pre-positioning switch receives
it:operating voltage from the power supply AP128. When the MANUAL/
AUTO switch is set at AUTO, contacts of a relay in the AP128 sup-
ply the voltage required to activate the stepping switches at-
tached to the second and final PA bandswitches. The power meter
circuit is configured to permit selection of forward or reflected
power indications depending upon the setting of the FWD/REFL
switch. The reflected power is monitered in a seperate circuit
that trips the overload relay when the SWR reaches 2:1 or 3:1
depending on the setting of the rear panel switch.

The low voltage power supply AP-128 provides filament voltage
and bias for all amplifier stages in the transmitter, plate and
screen voltages for the first two amplifier stages, screen voltage
for the PA stage, and 24 vac for the interlock circuits. The
Low Voltage Power Supply contains overload relays that open in-
terlocks, cutting off all voltages to the 2.5-kw PA stage when
preset overload levels are exceeded. The protective circuits
sample the PA plate and screen currents and bias supply voltages

and activate the overload relay of the SWCA when any of these cur-

rents are excessive.



The High Voltage Power Supply AP-129 supplies the 5000 vdco
for the operation of the final power amplifier of the TLAA. The
AP-129 receives its operating power from a high voltage contactor
that is cncrgizced by phase-two voltage supplied by the interlock
rcelay, and phase-three voltage that is supplied by the HIGH

VOLTAGE switch on TCP,
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Figure 4-1. Simplified Functional Block Diagram, ATLA
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1-3. TECHNIMATIC CIRCUIT ANALYSIS

Band switches and tuning and loading elements in the Linear
Amplifier r-f circuits are automatically positioned after appli-
cation of appropriate control signals from the pre-position panel
AX631 and the excitier RF.

Pre-position panel AX631 controls the positioning of a master
stepping switch that is located in the SWCA .

The Linear Amplifier's frequency range (2- to 30-mc) is divided
into 10 segments. The master stepping switch is positioned to
one of its 10 positions which corresponds to that segment of the
2- to 30-mc frequency range to which an external exciter is tuned.

The band switch in the Linear Amplifier is positioned in ac-
cordance with control signals from the master stepping switch
assembly. The inductive component of the Linear Amplifier tuned
circuit is therefore adjusted for operation in the selected fre-
quency range.

The three tuning and loading capacitors in the transmitter (2nu
AMPL TUNE, PA TUNE, and PA LOAD) are set at pre=position settings
when the associated servo amplifiers are initially turned on. The
capacitors (all except 2nd AMPL TUNING) are positioned according
to reference signals from the master stepping switch assembly.

The capacitor settings are therefore dependent on the selected
output frequency. Tuning time is thus minimized.

The sensing circuit generates input signals for the 2nd AMP1.
servo amplifier. The input for the 2nd AMPL servo amplifier is
dependent on tube plate current. Since tube plate current in-
creases with excitation, and excitation is dependent on the input
circuit resonance, the 2nd AMPL tuning capacitor is adjusted uni::

the required tube plate current is reached.
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The PA sensing circuits generate outputs that are dependent on
PA tube plate current, pi input reactance, and pi input impedance.
When excitation is applied to the PA, plate current increases,
and a signal from the sensing circuits trigger the PA TUNE servo
amplifier into operation. The PA tuning capacitor is adjusted
S0 as to minimize pi input impedance to a predetermined value.
After tuning and loading of the PA is accomplished, a Drive-up
signal is applied to the linear level control circuits from the
PA LOAD servo amplifier.

Upon reception of the tuning completion signal, the relay cir-
cuits in the linear level control disable the servo amplifier and
band switch control circuits. The linear level control also dis-

connects the level control circuits in the stepping switch assembly,

ool YaT
and enables its own level control circuit. The linear level con-

trol assembly supplies a changing control signal to the exciter

so that excitation is increased. Directional coupler

generates a signal proportional to transmitter power output; when
output power reaches a pre-determined point (usually 1.25 kw), the

excitation level control signal is stabilized.



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

(1)_w§§§ggé£. - The AZ-110 supplies control voltage to the
~ccond r-f amplifier tuning motor. This control voltage is in
turn dependent on one of two servo-amplifier input signals: a
pre-position feedback signal, or a sense signal. The servo ampl:-
tier has three modes of operation: pre-position, serch, and opwvia:

Lach of these modes are discussed in sequence.

(2) PRE-POSITION. - A pre-position feedback signal enters the

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

When the pre-position feedback signal is appreciably removecd
from +0.5 vdc, relay K400 is deenergized, and the a-c¢ modulated
signal from pin 11 of Z500 is routed to pin 10 of Z10l. This
a-c modulated signal is amplified in Z401, and routed to the
second amplifier tuning motor via pins 14 and 16 oi J402. Whewn
the feedback signal approaches a level of +0.5 vde (the algehbrare
sum of the fecdback and reference signals is small), tuning moic:
control voltage diminishes, and relay K400 is energized. Wil:
K100 energized, the signal path from pin 11 of Z400 to pin 10 o1t
7401 is broken; also, +28 vdc is applied to the coil of rela,
K402 and Lo SERCH lamp DS401.

(3) _SEARCH. - A sense signal enters the AZ-110 atl pin 1 o!

jack P8004 this sense signal is a current between 0 and +200 uo



A voltage divider comprising resistors R412 and R413, and
resistor R411 form a -200 ua current source; this is the sense
reference signal. The sense input and sense reference signals
are algebraically added, and the sum is applied to transformer
T401 via resistor R407 and chopper G400. The a-c signal from
the secondary of T401 (dependent in amplitude on the sense-input
signal) is applied to plug-in module Z401] at pins 1 and 9 of
2401. The signal at pins 1 and 9 of Z401 is amplified, and routed
to contact 6 of relay K401 via pin 3 of J401. When K401 is ener-
gized (pre-positioning is completed), the signal from pin 3 of
J401 is routed via resistor R408 to pin 10 of Z401; this signal
is amplified and routed to the tuning motor.

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

(5) LIMIT SWITCH OPERATION. - If the external limit switch

(connected between pins 30 and 31 of J402) opens during the

search or operate sequence of operation, relay K400 is deenergized,
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28 volts is removed from pin 7 of Z400, and the servo amplifier
begins operating in pre-position mode. Note that the signal from
pin 11 of Z400 is again routed to pin 10 of Z401. The unit will
continue to operate in pre-position mode until the pre-position

1 cedback signal reaches +0.5 vdc, and the search sequence begins.

b PA TUNE SERVO AMPLIFIERS (AZ112).

(1) GENERAL. - The AZ112 supplies a control voltage to the PA
tuning motor. This control voltage is, in turn, dependent on
various servo-amplifier input signals: pre-position feedback and
reference signals, an internally generated search signal, an r-f
trigger input, a coarse-tune sense signal, and a fine-tune sense
signal. The servo amplifier has three modes of operation: pre-
position, search, and operate. Each of these modes is discussed
in sequence.

(2) _PRE-POSITION. - A pre-position feedback signal enters

the AZ-112 at pin 5 of jack P8005 and is routed to pin 12 of
plug-in module Z300; a pre-position reference signal enters

the AZ112 at pin 6 of P8005 and is routed to pin 25 of Z300. The
pre-position feedback signal is a d-c analogue (between 0 and -20
vdc) of the tuning capacitor setting. The pre-position reference
signal is set at a point between O and +20 vdc in accordance with
the desired tuning capacitor setting. The feedback and reference
signals are algebraically added and the resultant is modulated
with 60 cps a-c (supplied at pins 21 and 22 of J300). This a-c
modulated signal is amplified, and routed via pin 11 of J300,
contacts 3 and 4 of relay K301, and pin 10 of J301 to module 4301L.
The a-c modulated signal is further amplified in Z301, and routed

to the external tuning motor via pins 14 and 16 of J302.
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When the associated tuning capacitor approaches the correct
pre-position setting, the algebraic sum of the feedback and ref-
erence signals diminishes, and control voltage for the tuning
motor diminishes. When the tuning capacitor reaches its correct
sctting, the algebraic sum of the feedback and reference signals
is zero (the feedback and reference signals are equal and opposite
in polarity), and control voltage is removed from the tuning motor.

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

A coarse-tuning sense signal enters the AZ11l2 at pin 21 of
P8005; this signal is routed to module Z301 via contacts 8 and 9
of K303, chopper G300, and transformer T302. Chopper G300 and
transformer T302 converts the d-c input signal to a-c. This
a-c signal is amplified in Z301, and routed to pin 1 of Z300 via
contacts 6 and 5 of K303. When the coarse-tuning sense signal
approaches 0 vdc (indicating that coarse tuning is completed),
relay K303 is energized. With K303 energized, +28 vdc is ap-
plied to OPERATE lamp DS300, and to pin 14 of Z300.

(4) OPERATE. - A fine-tuning sense signal enters the AZ112
at pin 1 of P8005, and is routed to Z301 via contacts 9 and 10 of
K303, chopper G300, and transformer T302. This d-c sense signal

is converted to a-c in the same manner as the coarse-tuning sense

signal was. The resultant a-c signal is amplified, and routed
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from pin 3 of Z301 through contacts 6 and 7 of K303, contacts

12 and 11 of K302, and resistor R308 to pin 10 of Z301. This
a-c¢ signal if further amplified in Z301] and then applied to the
associated tuning motor. When the fine-tuning sense signal ap-
proaches 0 vdc (indicating that fine tuning is accomplished),
control voltage for the tuning motor diminishes, and relay K302
operates. Operation of K302 opens the circuit. Servo amplifier
gain is therefore cut off, and system oscillation (hunting) pre-
vented.

(5) _LIMIT SWITCH OPERATION. - Activation of one of the tuning

capacitor limit switches energizes a relay in the load servo

amplifier. This relay removes supply voltage from pin 8 of Z300
and relay K301 with relay K301 denergized, the AZ112 start oper-
ating in pre-position mode. The pre-position, search, and oper-

ate sequences will then be repeated.

c. PA LOAD SERVO AMPLIFIERS (AZ111).

(1) _GENERAL. - The AZ-111 supplies control voltage to the IPA
stage load-capacitor motor. This control voltage is, in turn,
dependent on several servo amplifier inputs: pre-position feed-
back and reference signals, a turn-on signal (supplied by the
associated TUNE servo amplifier), and a sense signal. The AZ111
has three modes of operat on: pre-position, search, and operate.
Each of these modes are discussed in sequence.

(2) PRE-POSITION. - A pre-position feedback signal enters

the AZ-111 at pin 5 of jack P8006 and is routed to pin 12 of plug-
in module Z500; a pre-position reference enters at pin 6 of P8006,
and is routed to pin 25 of Z500. The pre-position feedback is a
d-c¢ analogue (between 0 and -20 vdc) of the associated load ca-

pacitor setting. The pre-position reference signal is preset at
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a level between 0 and +20 vdc corresponding to the desired load
capacitor pre-position setting from the master stepping switch in
the SWCA. The feedback and reference signals are algebraically
added in Z500: the resultant is then modulated with a 60 cps a-c
signal (supplied at pins 21 and 22 of Z500). This a-c modulated
signal is routed to module Z501 via contacts 5 and 6 of relay K502.
The a-c modulated signal is amplified in Z501, and routed to the
associated load capacitor motor via pins 14 and 16 of P8006 When
the associated load capacitor approaches its correct pre-position
setting, the algebraic sum of the feedback and reference signals
becomes small, and the motor control voltage diminishes.

(3) _SEARCH. - A sense signal enters the AZ-111 at pin 1 of
P8006, and is routed to Z501 via chopper G500 and transformer TS5O1.
The chopper and transformer convert the d-c sense signal to a-c.
This a-c signal is amplified in Z500, and then routed tb contact
7 of relay K502. When coarse tuning of the stage is completed,
28 vdc is applied to relay K502 via pin 32 of P8006 via contacts
15 and 14 of K501 and contacts 11 and 12 of K500. Oberation of
K502 completes the signal path between pins 3 and 10 of Z501.

The associated load capacitor now receives control voltage that
is derived from the sense input signal. Relay K501 is energized
when an appreciable amount of control voltage is being applied to
the load capacitor motor.

(4) OPERATE. - When the sense input signal approaches 0 vdc,
motor control voltage diminishes, and relay K502 energizes. With
K502 energized, 28 vdc is applied to OPERATE lamp DS500, and to
relay K504. Operation of K504 removes the ground from the fine-
tune sense signal path for the associated tune servo amplifier

(this path includes pins 23 and 24 of J502, and resistor R508).

4-13



(5) LIMIT SWITCH OPERATION. - The 1limit switches for the stage

tune and load capacitors are connected between pins 30 and 31 of
J502. If one of these switches closes, relay K500 is energized.
Operation of relay K500 removes supply voltage from K502 and relay
K301 in the associated tune servo amplifier. De-energizing these

two relays (K502 and K301) places the respective servo amplifiers

in pre-position mode.



91-%/G1-¥

wexderq ynaa1) ‘011ZY
I9JI[dWY OAISS pUodads °g-p oandi g

_ 8-65¢
_ 1062 _
voosd L _
A _ovs_ [o]] € 9 6 2! 2 | [ Sl 8 \4
1 T _ 0084
r4 . n
nee %m ”M A
90b3 - Al
nee = 9l
(1%
H el %} - 2
i POdX vl
: - €l
!
6l T
| aLT
n% mz ]
G!
al o
|
8
8l | o6
lellg | o
pe Am
€€ hllAW ve
00b4 €2
62 I\, - s2
v—o, nm v
ﬂMw 2l H =
i ¢ L [ o0z
2, HOMY3S —5o—t of
6 = ) mwu%v B
AHMm oovmog 8
_ | ol
P W I
S
3LvH3d0 vovy !
N 10SQ AN—®
M| o1 00! €0vy 9!
HM_ = gl
= vl
| bl N 1
I o Iy
o 20 L_¢
] £0bD v 109X
0N b
L2
1050 oL %
| .Hl v
= 20
L zowo
€
9
Telan el s o 6la  lalale =
L 9 A/n 1200y
— N & \Q 3 w2 —
VAAAL VWA
20vy 10vY
E_noﬁ -
- _A T
= QSmmwoun
_|HJ 000 :I_
oovﬂﬁv_ Gl 9l sz 6 9 L 8 o 1 € bzl
]

_ 00 2




81-¥/LI-%

weadelq oIty ‘grizZv
Jouidwy oaxas auny vd °g-§ o2an3dig

‘AINO

|
“ 10£2 “ Wo_m_-nc NO Q3SN OIEd
Y3L3WOILN3LO0d OddY "LINN - >
1 | HDV3 W04 ATIVAGIAIONI 9-G008d dAV OAY3S INNL WOHI
ioer| 8 sl L 2 2 ol 6 | s T | 031537135 ¥V % QGINYVN
SLN3NOdWOD °SIIHNIHONIIW
_ln.A 2z = 200 200 200 200 200 NI 3¥8v S3NTVA 3ONVLONG =
| = = T = 2289 02€0 = ¥2e0 |€2e0| s2€0 = | 12ED -Nl GNV ‘SQVHVOHDIW NI mnwm
200 200 b2 m H ! 34V SINTIVA 3ONVLIOVAYD \
_ L L x} e ¢+ i ) 4 ‘SWHO NI 3¥V S3NIVA
gzeo~l 0g€eo 6289 S :
o T N 908y 3 3ONVISISIY ‘ISIMYIHLO " A
8l-£0020 YY1L OL@ .nazm%omq ol Py | 1 _ a314193dS SS3INN 310N vnnnulhl ]
91-£002F YVIL Ol < _ »l zotl H - 2l _
| 89 o 022 =
_|J 21 T £€€D € 4 | |H| 90¢7 _ 2
] S -
¥adwne > .T._T. s
$d0 09 | T -
_dez 206 s 02z 0ze 9 bONI T T
e e — e~ —— = 200 0092 = = 0092
W/ M uv Mw H 2¢€9 ooe1 1087 Joed s T voeo 00eWd %
IT 2
876 OJS I8 4 ¥l JGI LT 21 el | v q O%Q_ H .H _ﬂ.O 0z
)
3 % & oRe4 . é oMmm n €-G008d dWV OAN3S INNL WOHS »-
= 2
gogy - - .
200 GL| SL [200= #| ‘Olb 00£1 ,
90£0 L\_ono 00£d | 2083 /H\ coey g 20EY S T 6l m |
u»«zuao_ = _ MI |~| 00083
00£S0 SPONI SYoNI vSoL
RSRERFEEN 70E%) |
200 | S. sL
' avo?
oz 80€9 nonol_lsnu o 90084 L
MmN IH ’ AN cpaN I0EY¥)
3 c & - 00€9 #9058 5 5EN _.l — P
SYONI 4 r
SOEYD
@\l ¢l HO¥V3S * I _ 6
vS3L — logsa 16083
_ 200 vsol
i _ I €006
. — A vsolL
10EX Wi s 108 s~ imm 81| ‘anv vd
R e GocY S V6 ow %m 3 vz 61JONOD3S ¥3991L o
o¢ 200 +0084 3UVd vd 10063
ot T 15 o[ef <[y < = 12€) 6 73NVd HOLINOW
% 10€¥ 02z = —!
62 Vv _||v_.|e €081 H v
L1-€002r yv1L * Sl —e
”
2¢ 2¢ o-J
avot S — iz
9008d 5008d ~o.o/.a~.U
ozz IS€D
l S0¢7 _ avo
r 9008d
R (310N 338) mwn.w = L£-5008d dWV OAYIS 3NNL WOYIP-
= = m..mm ~w~nm. £ ol 21-6008d dWV OAN3S INNL WOYHI#—
| | . 1 _No-ov H({fIJtCHH.h ¢ |—p §4€002r VYL 0L 216008 d dWY OANIS INNL WOX 4 B—
Y SIL9Y SL 9L L) 8l 6LOIL 11} ¢If v v | ] @aCruc 4 a-6008d d
W\v M ﬁ\w w w\ W\o q m L _wnmu 9[> 99-S00LM VOMS OL SHG008ddNY OAYIS INNL WONS P
-t vu 008 d JWV OANIS INNL WONS
£OEN S 55 s bl-6
m_no = -
i S0084 I
_ ] S
[ 200
— 60€2
8 02 ¢ o g2 8l Sl 9| 6 ol € 6 § 22 12

OOm_sM v U P2
]
|
]



oUm L . 9600LS 40 0% o e
S1OVINOD OL oo o NOLLSOd3¥d
INNL WON - 99 o o 3Nu
9%00LE
[e]
Lo 2 °
o [o]
° [o]
v9 ° 5o °
o o 3SN3S QvoT
o HPOOLS
0g ©
HP0OLS 40
82 > S19vINOD OL
YOMS
1 S00L 1 —_—
]

O
=
It

]

Il PV w T
-1 vy ¢
I Zoooy  |99022
OAY3S 3NNL WON4 » SL % Y
re OPo%H
res Y3551 35 OANIS OL /_/
T 2
Wi
82024 | scoey
i 3 ONIY3LTIA
avyo |
9008d S Y <a
_—— —_— |
2s v
|
6 s <
8002
i 44
£00er aNndL
vd 89029
° ol
4399191 2002A 30 GI¥9 OL 1NdNI soreo
31vId vd 10063 9,025
T3NVd HOLINOW
— — 1Nd1no
71 - bl
HIMOd
£0028 0L 64029
_ J
\ 14
avo| og v Jv\_\o
2008d 2002S
+=5008d WY OAN3S 3NNL WONAP—| 2 8 _
—5008d JWY OAY3S INNL WOHA»— 22 9 A
-G008d dWY OAY3S INNL WON 4 P— 8| £ 20028 v~ |
~G008ddWY OAN3S 3NNL WOdd P 41 A A ﬂ//@
-G008 d dWV OAN3ISINNL WONA »—] 9t I =
s002r N | 18022
0/d J | 3NAL
. 82 T !
042 VW 92024 <<|_.P
92 5
Tooer




02-%/61-¥

wexdelq ynoIt) ‘111Z2V
Jo1j1[dwy 0AIdS PROT V4 ‘P~ 9In3id

SdO 09 ¥04d € OL ¥3dANNC TYNH3ILX3

1

| '

1 dWVY OAY¥3S 1062 ! ;

" t SdJO0SYHOd v OL HIJNNI TYNY3LX3 2 3ION
1

- LINN
M) _on..h 8 s ‘ e 2 ore s 8 ! " H HOV3 HO4 ATIVNAIAIGNI 1006S /ﬂ
G310313S 34V ¥ A3NHVA avol vd
12 = 200 200 200| % | 200 200 SLN3NOJWOD S3I4NIHOM DI _ O o166
_ - T 20282 2260 = 6260|£260| ¥260 = 1262 NI 3¥v S3ATVA IONVIONG  g£'¢
200 = 200 | S2 0sL jI. _E m l WT. —Ni ONV ‘SQVYVJOHOIN NI SESD ,H
8260 /H ogso | 8289 90543 ] 34V S3INTVA 3ONVLIOVAYD
el T F 3 ‘SWHO NI 34V $3nTVA H 13nvg &
89 IONVISISIY' ISIMEIHIO €€ HOLINOW
I£-£002" YVIL OLe— g \ + ceen - 031410345 SSTNN3LON  »£50 T 10063
| ! 1064 m_w L 2
0€-€002" yyiL Ole—pl 1 200
3 = = oz =
1% T T %01 T
) ° * . AAAS 2 ~\
€ I€ »wmw/_\ 022 200 L aSN3S
. mA T sog1 "HT” | ONINNL
€€ ? 2SUVOD £
HOYV3S
___ losi g9 €
TRTRINT TP
s 91 8 6101 1 21 € S} 9] & v LT
13 —
- _ sL = = G4 0061
Tm _— 42 us3. /_|\w_nw 5 > 6!
mmomm o/ <l — T v 1 o 6.8, .l3l¢ ..mnl,w_ . v
NNL = YWA—8 - . F
1z H@u sl I|ﬂ| W/.Ml [ 200 % £0GH SPONI A
] 2 G
04— 31y43d0 Ig -9008d coboa( -
T 00ssa dWV OAY3S QVO1 WOHY e gp
ve i 0¢-9008d _ |
JNV OA¥3S aVOT WOMd ™ev
0z []]
621dV  dOL
" O H H l
L m%u« m,m:p v olﬁo -
- = vSo1 9002s L00zs
o¢ 10083
: 8 2oozs
€b-£002r vvi11L Ole——i0¢ 005X T = ).\
. =
Sb-£002r YY1l Ole—i1 I ! 200 L
— sio—y! " - - o_nuH | L€ 8
os 92 fo | -0 0092 ] 00sz | - Rl pepr— o S
- . HONI = - .
e 12 0064 nomol_,l vomulﬁ o%hw fofoin $1-9008d dWV OA¥IS QVO1 Wou4 +— 2¢ € o
50084 T 01 0—y|, ——— ° ¢ A _m_ $1-9008d NV OA¥3IS QVOTWO¥d *+— I€ 2
ANNL O/d @ 6 U _. NO O-V 1 -9008d AWV OAY3S QVO1 WONHA .'Ilom | \/
HONY3S 8 | 20850
10550 L0V, 20021
www I
¢ — — —_—
19
2 O, H 200 200.]
82 o1 ! T 6083 OISO —T
I£-¢002r vviL oL +—f g 4 —o— - 9 VOMS WON4 43¥
o o NOILISOd3Yd
ﬁ| S S— ot
$008d AN— 6¢
% cosy 90084 L
= goozr
vl _GIj9ll 8 6 O_q .2 m_q S wU»b | \4 i vl
Tt T T ZooH j
ooo_.ﬁ 1 £2 8l 12 22 gz 2 ~




SdJ 09 ¥04d € OL ¥IJWNF TYNYILX3I

)
dWY 0A¥3S 1062 ! :
| SdO0SHOd b OL Y3JNNF TYNY3LXI 2 10N
]
, LINN
‘ i ore s 6 : " _ HOV3 ¥04 ATIVNGIAIGNI 1006S /ﬂ
G3L0313S WY ¥ AINYVIN avo1 vd
= 200 200 200 200 200 SLN3NOJWOD 'SIINIHONOIW _ O 01-6¢
T =028) 2260 = 6260 | £250| b2go = 126D NI 3¥v S3MVA DNVIONG g€
3L Hle | m )\ w_[. ~NI ONVSQVMVHOMOIN NI S€53 <L
;88 1 34V 'SINTVA 3ONVLIOVIVD
] ‘SWHO NI 3HV $3nTVA H Tanvg @
JONVISISIY' ISIMYIHLO €€ ) HOLINOW
, - 031419345 SSIWN3UON 260 T 10063
105 L ® 2 H
—4 /_.c..\mo.o
3 = = o2z =
1% T T %081 T
L /_\ ® AAA 4
200 022 200.L 2SN3S 7
2282 T3]
S0S7 | ONINNL
v 3SHVO0D £
HOM¥V3S
€
)
—e
, 0061
e &) % 6l
! 01.6.8.2.19% ¢ \d) L v
M f_ * €OGH SYONI o — A _
vos T T > avo1
200 SL 1€ -9008d
8050 | €062 @ WY OAM3S QVOT WONH o gy 6802
= D 0£-9008d
ﬂ_ dANV OAY¥3S AVO1 WOHd ™€t \
I /,*‘\ 00! o \
200 : 06y 621dV  doL
2083 200 /H\E. /H\E ——AAA—d \
9060 ~~1069 008 ( Q H H | v | szozy
|_|’ tHl IHI mmw% uz«_: TN e _ 3 J
. . —AA vSolL 9002 Loozs |/
)
_ _oomv_ = 8 20028 |
o T M\ !
_ 200 j
~! - _ m_noﬂl [ L€ 8
! u«m oowNH oowNH - e o 2
- . 9C L NI = - K
V/_ 0054 nonolﬁ voSlH. o%u.w fitiw) £1-9008d dNV OA¥IS AVO1 WO¥4 +—]2€ € hnoowm
adl - * *—— A~ E“ #1-9008d dNY OAN3S QVOT WOy 4 *—] I€ 2
VL_ NO 2-v $1-9008d dWV OAN3S QVOT WO¥4 »—] ¢ |
2ossa
~ —
v L002r
by
| = I3 =
v .(_.\ 200 200 /.._..\
| =600 O0IS) T+
Sy 9 VOMS WOY4 43¥
NOILISOd3Nd
S ©— ot
A L 6¢
* sosy 9008d A
goozr
- vyl

£2 81




SECTION 5
MAINTENANCE

5-1. PREVENTIVE MAINTENANCE.

In order to prevent equipment failure due to dust, dirt or other destructive
elements, it is suggested that a schedule of preventive maintenance be set up and
adhered to.

At periodic intervals, the equipment should be removed from its mounting for
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 vacuum 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.

I WARNING l

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 received. Smoking, "hot work",
etc. is prohibited in the immediate area.

Lcaunon §
When using trichlorethylene, avoid

contact with painted surfaces, due
to its paint removing effects.




5-2. TROUBLESHOOTING

When a piece of equipment has been operating satisfactorily
and suddenly fails, the cause of failure may be due to symptoms
of past failures or due to component aging.

The first step in troubleshooting is to ascertain that proper
equipment voltages are present, interconnecting cables are secure,
and that all fuses are in functional condition. Refer to table

5-1, used in conjunction with figure 5-1, for system fuse locations

and functions.

NOTE

Never replace a fuse with one of a higher
rating unless brief continued operation is
more important than probable equipment damage.
If a fuse burns out immediately after replace-
ment, do not replace it a second time until
the cause has been located and corrected.

If the above mentioned checks fail to locate the fault, per-
form the pre-operational checkout procedure shown in paragraph
2-5. Use of this procedure will help localize the particular
fault at hand.

Visual troubleshooting of the modular unit chassis components
and tube conditions may also help localize the fault.

The following troubleshooting aids are provided:

a. Interconnection diagrams (Figures 2-4 and 2-5).

b. Pre-operational checkout procedures (Paragraph 2-5).
c. System block diagram (Figure 4-1).

d. Fuse functions (Table 5-1).

e. System protective circuit checks (paragraph 5-2,
sub-paragraphs a. through g.
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Table 5-1. Fuse Functions ATLA
' ITEM NO. REF. SYMBOL FUSE
. (Figure 5-1) NO. UNIT ! RATING FUNCTION nJ
——— - —— - !
L1 F7002 SWCA 34/24 VDC | Protective fuse for
: SLOW-BLOW control circuit; lights |
to indicate fuse is i
. defective. B
2 F7000 SWCA 1A/230VAC Protective fuse for
SLOW-BLOW power output meter
circuits; lights to
indicate fuse is
‘ defective.
b___‘ - -
3 F400 TCSA 1.0A, DC Protective fuse for
AZ110 AZ110 power supply
‘ | output.
’ 4 F401 TCSA 0.5A, AC Protective fuse for
i AZ110 AZ110 power upply
i input.
I
- F301 TCSA 0.5A, AC | Protective fuse for
l AZ112 AZ112 power supply
3 input. ‘
6 F300 TCSA 1.0A, DC | Protective fuse for
AZ112 AZ112 power supply !
output. §
7 F501 TCSA 0.5A, AC Protective fuse for |
AZ111 AZ111 power supply
input.
8 F500 TCSA 1.0A, DC Protective fuse for
4 AZ111 AZ111 power supply
i output.
9 F5005 AP128, 0.5A Protective fuse for
high- IPA screen ckt.
v ol ______ ] voltage -
10 F5007 AP128 2.5A Protective fuse for
} slow-blow PA bandswitch ckt.
1 11 F5006 AP128 0.75A Protective fuse for
slow-blow IPA bandswitch ckt.
' 12 F5008 AP128 3.0A Protective fuse for
slow-blow interlock ckt.
13 F5009 AP128 10.04 Protective fuse for '
slow-blow interlock ckt.
—— [ W I Y W —




Do not replace a fuse with one of a higher

rating. If a fuse burns out immediately after
replacement, do not replace it a second time
until the trouble has been located and corrected.

Table 5-1. Fuse Functions ATLA (CONT)
ITEM NO REF. SYMBOL FUSE
(Figure 5-1) NO. UNIT RATING FUNCTION
14 F5004 AP128 0.5A Protective fuse for
high- PA screen ckt.
voltage
15 F5002 AP128 3.0A Protective fuse for
slow-blow blower ckt.
16 F5000 AP128 5.0A Protective fuse for
slow-blow filament ckt.
17 F5001 AP128, 2.0A Protective fuse for
slow-blow low-voltage ckt.
18 1 F5003 AP128 0.25A Protective fuse for
1 slow-blow bias ckt.
19 | F9000 AX633 0.1A/DC Protective fuse for
‘ quick- alarm ckt.
scting
CAUTION
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a. PRELIMINARY ELECTRICAL INSPECTION

(1) With main power switch set at OFF, check for short cir-
cuits to ground.

(a) The 3 power input phases should measure not less
o than l-megohm.

(b) The positive side of the high voltage circuit should
" measure not less than 100 K ohms with the shorting
relay contacts open. With the shorting relay con-
tacts closed, this reading should measure zero.
(2) Check all system modular units for proper cable terminations.
(3) Check all system modular unit fuses for proper values.
(4) Check PA output circuitry for proper connections.
(5) Set main power switches at ON and observe for the following:

(a) TechniMatiC indicator should light.

(b) The PA blower and top fan must activate.

b. CIRCUIT FUSING CHECKS

(1) Make sure that at least one interlock is open.

(2) With the main power switch set at OFF, Remove the blower
fuse. The main blower and top fan must not operate when the main
power switch is set at ON. Reset main power switch at OFF and
replace the blower fuse. Set main power switch at ON and continue
fusing checks listed below.

(3) Remove the filament fuse; the PA Bias indicator lamp should
go out (extinguish).

(4) Remove the LV fuse; the PA Bias indicator lamp should go
out (internal relay may chatter).

(5) Set bandswitch control on TCP at AUTO.

(6) Remove IPA bandswitch fuse and turn SWCA band knob. The
IPA and PA bandswitches should not turn. Replace fuse and band-
Switchs should turn. Check all positions of IPA and PA bandswitch
positions 1in relation to the SWCA bandswitch settings.
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(7) Remove PA bandswitch fuse and turn SWCA band knob. The
IPA bandswitch should turn but the PA bandswitch should not turn.

Replace fuse and PA bandswitch should turn.

(8) Remove first one and then the other interlock fuse; inter-

lock lamp and TCP should go out.

c. PROTECTIVE INTERLOCK SYSTEM

(1) Before checking the interlock system, insure that a jumper
is connected from COM to NO terminals 1 and 2 on terminal board
E8006 on the rear junction box. The interlock indicator lamp and
switch are connected so that the indicator lamp will be ON (1lit)
if all interlocks are closed. To find an open interlock, always
turn the interlock switch to extreme counter-clockwise direction
to the position where the indicator lamp goes out. This is an open
interlock.

In cases where there are more than one interlocks open, the pre-
ceeding procedure must be repeated until all interlocks are closed
and all individual interlock indicator lamps are out (extingusihed).

NOTE
For this check, the PS covers, PA
covers, the Airswitch and Timer will
not trip the HV circuit breaker.

(2) With the Main Power switch closed (ON), each interlock
should be opened and closed with the interlock indicator switch in
the appropriate position to show that the interlock is operating
properly. Each time an interlock is opened, the High Voltage switch
should be placed at the ON position., This switch should trip, pre-

venting high voltage from coming; on.



d. PROTECTIVE RELAY CHECKS

WARNING

Line voltage is constantly present
on leads connected to top of Main
Power switch located on TCP-1.

(1) Unlatch the PA plate overload relay; the corresponding
overload indicator lamp should light.

(2) Unlatch the PA Screen overload relay; the corresponding
overload indicator lamp should light.

By depressing the Overload Reset switch on the main control
panel, the overload indicator lamps must go out (extinguish) and stay
out and the overload relays must reset.

(3) The Filament Elapse Time meter must indicate that the fila-
ments are on.

(4) With the HV at ON and the PA bias adjusted for minimum plate
current, the Plate Elapse Time meter must indicate that HV is on.

Check the Time Delay relay for proper operate and time interval,
maximum time of 80 seconds after which the IPA Bias OVLD indicator
lamp should go out and the shorting relay should energize (if all
interlocks are closed).

(5) Adjust PA bias adjust control on the power supply for 350
miliamperes as indicated on the TLAA Plate Current meter with AUTO/
MANUAL switch set at MANUAL. With the ALARM switch set at ON, the
alarm must sound (activate).

e. HIGH VOLTAGE REMOVAL PROTECTIVE CIRCUIT CHECK

(1) With the system energized as in the preceeding paragraph d.,
and with the ALARM switch set at ON, mechanically trip the PA Plate
Overload and the PA Screen Overload protective devices in sequence.
Each time a protective device is mechanically tripped, the device must

reset electrically, and the high voltage must be turned on again
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before testing the next protective device.

(2) Set High Voltage at OFF and remove the PA Bias fuse. Set-
ting the High Voltage switch at ON should not energize the high volt«~
age.switch at ON should not energize the high voltage

(3) Mechanically tripping each of the aforementioned protective
devices one at a time, the high voltage must go off and the alarm
must sound; the Plate Elapse Time meter must stopping running.

(4) Set High Voltage at OFF.

f. PARASITIC CHECK

(1) Set the 2nd AMP and PA bandswitches at the 24-30 band position.

(2) Set the PA loading capacitor to minimum cpacity.

(3) With no r-f drive, set High Voltage switch at ON.

(4) Rotate the PA tune capacitor from minimum to maximum cap-
acity; there must be no indication on the PA Plate RF meter.

(5) Set High Voltage at OFF,

g. OVERLOAD ADJUSTMENTS

(1) Connect signal generator (Hewlett-Packard, Model 606A or
equivalent) to the TLAA
(2) PA Plate Overload:

(a) Tune system to full output on any frequency within the
assigned frequency range.

(b) Overload the system output by increasing the PA output
loading (decreasing Output Load capacity).

(c) Retune the PA and increase the signal generator output.

(d) Adjust the PA Plate overload adjust control to trip
at 1.3 amperes.

(3) PA Screen Overload:

(a) With the system tuned as in the preceeding sub-paragraph
(2) (a), underload the system output by decreasing the
PA output loading (increasing Output Load capacity).

(b) Connect a multimeter (Simpson Model 260 or equivalent)
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in series with the screen overload relay K4003 or
terminal 1 on E4001.

(c) Retune the PA and increase the signal generator output
to increase the screen current.

(d) Adjust the PA Screen overload with the PA Screen;
adjust to trip at 45 milliamperes.

5-3. REPAIR AND REPLACEMENT.

Maintenance of the ATLA will consist mainly of component re-
placement. It should be noted that when replacing components having
may wires connected, such as switches, relays, etc., the wires
should be tagged and marked for accurate identification when replac-
ing.

When replacing components, the technician should observe for
exact or equivalent replacments by referring to the parts list in
section 6 of this manual.

Polarity and positioning of certain components should be observed

before removing so that the replacement component will fit and oper-

ate correctly.
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SECTION 6
PARTS LIST

6-1. INTRODUCTION

The parts list presented in this section is a cross-reference list of parts
identified by a reference designation and TMC part number. In most cases, parts
appearing on schematic diagrams are assigned reference designations in accord-
ance with MIL-STD-16. Wherever practicable, the reference designation is marked
on the equipment, close to the part it identifies. In most cases, mechanical and
electro-mechanical parts have TMC part numbers stamped on them.

To expedite delivery when ordering any part, specify the following:
a. Reference symbol.
b. Description as indicated in parts list.
c. TMC part number.

d. Model and serial numbers of the equipment containing the
part being replaced; this can be obtained from the equip-
ment nameplate.

For replacement parts not covered by warranty (refer to warranty sheet in
front of manual), address all purchase orders to:

The Technical Materiel Corporation
Attention: Sales Department

700 Fenimore Road

Mamaroneck, New York

Assembly or Subassembly Page

CABINET, ELECTRICAL EQUIPMENT, ATLA=2.5K + & v v v o o o o o o o o o o o & 6=2
PREPOSITION PANEL, MODEL AX631 ¢ & v « v v o o o o ¢ o o o o o o o o o o o 64
RF AMPLIFIER, MODEL TLAA=2.5K . & ¢ & ¢ « o « o ¢ o « o« o o o s o s o o & 6=5
TRANSMITTER CONTROL PANEL, MODEL TCP-1 . « & v v ¢ & o o o o o o o o « « » 6-19
LOW VOLTAGE POWER SUPPLY, MODEL AP128 & AP128/50 & « « o &« v o & o o + o o 6-21
HIGH VOLTAGE POWER SUPPLY, MODEL AP129 & AP129/50 . . . + + + « « « . . . 6-28
RF CONTROL/INDICATOR, MODEL SWCA=3K .+ + & & ¢ o o « o o « v o o o o o o o 6=29
TUNING CONTROL SYSTEM, MODEL TCSA=1 + & & ¢ & v v o o« o o o o o o o o o+ 6-37
ALARM PANEL, MODEL AX633 4 4 ¢ & v v = o o o o o + o o o o o o o o o o « o« 6-38




PARTS LIST
for
CABINET, ELECTRICAL EQUIPMENT, ATLA-2,5K

REF TMC
SYMBOL DESCRIPTION PART NUMBER

B8000 FAN, VANEAXIAL: AC motor; 230 V, +10%, single phase,| BL11l7
50/60 cps (Hz); ome 4 uf capacitor, 400 VAC; 2,800/
3,300 RPM; current rating 0.85/0.6 amps.

C8000 CAPACITOR, FIXED, PAPER DIELECTRIC: 4 uuf, +10%; CP41BIEF405K
600 WVDC,

€8001 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 1,000 uuf, €C109-38
+20%; 5,000 WVDC, .

C8002 Same as C8001.

thru

C8006.

CP8000 ADAPTER, CONNECTOR,ELECTRICAL: RF UG259%/U

DS 8000 LAMP, INCANDESCENT: 28 VAC/DC; 0.04 amps; single BI110-7
contact, T-1-3/4 bulb,

DS8001 LAMP, INCANDESCENT: 230 V, 10 watts; S=6 type bulb; BI105~1
screw type base.

DS8002 Same as DS8001.

DS8003 Same as DS8000.

E8000 Part of Tuning Control System, Model TCSA-1.

E8001 Part of Tuning Control System, Model TCSA-1.

E8002 TERMINAL BOARD, BARRIER: sixteen 6=32 thd. x 1/4" TM100-16
long binder head machine screws; phenolic body.

E8003 TERMINAL BOARD, BARRIER: two 6-32 thd. x 1/4" long TM102-2
binder head machine screws; phenolic body.

E8004 TERMINAL BOARD, BARRIER: three 6-32 thd. x 1/4" TM102-3
long binder head machine screws; phenolic body.

E8005 TERMINAL BOARD, BARRIER: nine 6-32 thd. x 1/4" long | TM102-9
binder head machine screws; phenolic body.

E8006 NOT USED

E8007 NOT USED

E8008 TERMINAL BOARD, BARRIER: fourteen 6=-32 thd. x 1/4" TM102-14

long binder head machine screws; phenolic body.
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PARTS LIST (CONT)

CABINET, ELECTRICAL EQUIPMENT, ATLA-2.5K

REF T™™C
SYMBOL DESCRIPTION PART NUMBER
E8009 Same as E8004.

J8000 CONNECTOR, RECEPTACLE, ELECTRICAL: 4 female contacts| MS3102A14S2S
K8000 RELAY, COAXIAL, VACUUM: 3 DPDT; frequency range O - | RL177-1
600 mc; 50 ohms impedance; power rating 0.3 KW CW
average at 30 mc, 0.4 KW CW average at 600 mc.

L8000 COIL, RADIO FREQUENCY: fixed; 15.0 uh; operating CL410
frequency 10 Kcs.

L8001 Same as L800O.

L8002 Same as L8000,

S8000 SWITCH, ROLLER LEVER: SPDT; current rating 15 amps SW260
at 125 VAC,

$8001 SWITCH, INTERLOCK: push-pull; 15 amps at 120/250 SW230
VAC or 0.2 amps resistive at 250 VAC,

S$8002 NOT USED

58003 Same as S8001.

thru

58006

S8007 SWITCH, MICRO: low torque micro; SPDT; 5 amps at SW252
125 or 250 VAC; CCW rotation.

S8008 SWITCH, THERMOSTIC S$S104-2

T8000 TRANSFORMER TF342

XDS8000 LAMPHOLDER TS184

XDS8001 LAMPHOLDER: accomodates candelabra screw type base TS186
lamps.

XDS8002 Same as XDS8001.

XDS8003 Same as XDS8000.
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PARTS LIST
for
PREPOSITION PANEL, MODEL AX631

type .

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C100 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 30,000 uuf, CCl100-36
+10%; 100 WVDC,

Cclo01l Same as C1l00,

DS100 LAMP, INCANDESCENT: 28 VAC/DC; 0.04 amps; single BI110-7
contact, T-1-3/4 bulb.

DS101 Same as DS100,

J100 CONNECTOR, RECEPTACLE, ELECTRICAL: male MS3102A24-28P

S100 SWITCH, ROTARY SW436

s1o1l SWITCH, PUSHBUTTON: w/red lens; current rating 250 SW296-1
ma non-inductive, AC; 30 watts.

S102 SWITCH, TOGGLE: SPST; nominal current rating 3 amps ST103-1-62
at 250 VAC/DC or 6 amps at 125VAC/DC.

XDS100 LIGHT, INDICATOR: with amber lens, sub-miniature TS153-3
type.

XDS101 LIGHT, INDICATOR: with green lens, sub-miniature ' TS153-2
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PARTS LIST
for
RF AMPLIFIER, MODEL TLAA-2.5K

REF TMC

SYMBOL DESCRIPTION PART NUMBER

B2000 FAN, CENTRIFUGAL: 230 V, 50/60 cps (Hz); single BL126
phase; rotation 2,800/3,200 RPM; consists of one
4 uf, 220 VAC capacitor.

B2001 MOTOR, TUBEAXIAL FAN:motor voltage fixed phase 115 M0127
volts, control phase 40 volts; current rating fixed
phase 0.063 amps, control phase 0.182 amps; power
input fixed phase 6.0 watts, control phase 6.4
watts; 50/60 cps; black oxide case.

B2002 MOTOR, TUBEAXIAL FAN: motor voltage fixed phase 220 | MO126
volts, +10%, control phase 36 volts; current rating
fixed phase 0.067 amps, control phase 0.330 amps ;
power output 3 watts; 50/60 cps; steel case.

B2003 Same as B2002.

C2000 CAPACITOR, FIXED, MICA DIELECTRIC: 1,000 uuf, +2%; CM20F102G03
500 WvDC.

C€2001 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 10,000 uuf, CC1l00-16
GMV; 500 WVDC,

C2002 Same as C2001.

C2003 CAPACITOR, FIXED, MICA DIELECTRIC: 1,000 uuf, +10%; CB21QB102K
300 WvDC,

C2004 Same as C2001.

C2005 Same as C2001.

C2006 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 100,000 uuf, CC100-37
+80% -20%; 300 WvDC,

€2007 Same as 2006,

2008 Same as C2003.

2009 Same as C2003.

C2010 Same as C2006.

C2011 Same as C2006.

C2012 Same as C2001.

€2013 Same as C2001.
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PARTS LIST (CONT)

RF AMPLIFIER, MODEL TLAA-2.5K

REF TMC
SYMBOL DESCRIPTION PART NUMBER
Cc2014 CAPACITOR, FIXED, MICA DIELECTRIC: 10,000 uuf, +2%; CM35F103G03
300 WVDC.

C2015 Same as C2003.

Cc2016 Same as C2003.

Cc2017 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 1,000 uuf, CK70AW102M
4:20%; 500 WVDC.

c2018 Same as C2003.

Cc2019 Same as C2003.

c2020 CAPACITOR, FIXED, MICA DIELECTRIC: 1,500 uuf, i-Z‘Z,; CM100-10
500 WVDC.

c2021 Same as C2006.

c2022 Same as C2003.

c2023 Same as C2003.

C2024 CAPACITOR, FIXED, MICA DIELECTRIC: 24 uuf, +5%; CM15C240J03
500 WVDC,

€2025 NOT USED

C2026 NOT USED

c2027 Same as C2003.

c2028 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 2 x 4,000 uuf, CC100-22
GMV; 1,000 WVDC,

C2029 NOT USED

C2030 Same as C2003.

c2031 NOT USED

€2032 CAPACITOR, FIXED, MYLAR DIELECTRIC: 1.0 uf, +5%; CN114-1R0O-4J
400 WVDC,

C2033 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 500 uuf, +20%; CC109-36

5,000 WVDC.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2,5K

REF
SYMBOL

DESCRIPTION

™C
PART NUMBER

C2034

C2035

C2036

C€2037

C2038

c2039

C2040

C2041

C2042

C2043

C2044

C2045

C2046
C2047

thru
C2051

C2052

C2053

C2054

C2055

CAPACITOR, FIXED,
+20%; 500 WVDC,

Same as C2028.

CAPACITOR, FIXED,

Same as C2028.

CERAMIC DIELECTRIC: 1,000 uuf,

CERAMIC DIELECTRIC

CAPACITOR, VARIABLE, AIR: 10.0 to 200 uuf, 1,500 V
RMS; 60 cps; nominal air gap 0.0245".

Same as C2001.

CAPACITOR, FIXED,
500 WvDC.

CAPACITOR, FIXED,
GMV; 1,000 WVDC.

CAPACITOR, FIXED,
500 WVDC.

NOT USED
NOT USED

CAPACITOR, FIXED,
5,000 WVDC.

Same as C2040.

Same as C2001.

CAPACITOR, FIXED,
5,000 WVDC.

Same as C2003.
Same as C2003.

CAPACITOR, FIXED,
+20%; 5,000 WVDC,

MICA DIELECTRIC: 15 uuf, 45%;

CERAMIC DIELECTRIC: 2 x 2,000 uuf,

MICA DIELECTRIC: 150 uuf, +2%;

CERAMIC DIELECTRIC: 3 uuf, +10%;

CERAMIC DIELECTRIC: 3 uuf, +10%;

CERAMIC DIELECTRIC: 1,000 uuf,

CC108-1P1000M

CC115-2-6800

CB118SRX200

CM15D150J03YY

CC100-19

CM15F151G03

CC109-1

CC109-2

CC109-38
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

SYI:JEBF(‘)L DESCRIPTION PARTT;'I!ICI:MBE R

C2056 Same as C2055.

C2057 Same as C2017.

C2058 Same as C2014.

thru

C2060

C2061 CAPACITOR, FIXED, CERAMIC DIELECTRIC: CC115-1-500

C2062 Same as C2014.

C2063 Same as C2014.

C2064 Same as C2055.

C2065 Same as C2034.

C2066 Same as C2001.

C2067 Same as C2061.

C2068 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 1lOuuf, +10%; CC109-6
5,000 WVDC,

C2069 Same as C2061.

C2070 NOT USED

C2071 Same as C2036.

C2072 NOT USED

C2073 Same as C2001.

C2074 NOT USED

C2075 Same as C2061.

C2076 Same as C2068.

C2077 CAPACITOR, FIXED, MICA DIELECTRIC: 1,200 uuf, +2%; CM100-12
500 WVDC.

C2078 Same as C2052.

C€2079 Same as C2052.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF TMC

SYMBOL DESCRIPTION PART NUMBER

2080 Same as C2033

c2081 CAPACITOR, VARIABLE, VACUUM: 10 to 1500 uuf; peak CB172-5
test voltage 5 Kv,

c2082 CAPACITOR, FIXED, PAPER DIELECTRIC: 0,68 uf, ilo%: CP106C684-10K

: 1,000 WvDC.

C2083 Same as C2082.

C2084 NOT USED

C2085 Same as C2001.

C2086 NOT USED

C2087 NOT USED

C2088 Same as C2061.

C2089 CAPACITOR, VARIABLE, VACUUM: 20 to 2000 uuf; peak CBl172-6
test voltage 5 Kv.

C2090 Same as C2061.

c2091 NOT USED

C2092 Same as C2001.

C2093 CAPACITOR, FIXED, MICA DIELECTRIC: 100 uuf, iSZ; CM15F101J03
500 WVDC.

C2094 Same as C2006.

C2095 Same as C2006.

C2096 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 20,000 uuf, CC100-24
+80% -20%; 500 WVDC.

C2097 Same as C2001.

thru

c2102

C2103 Same as C2000,

C2104 NOT USED

C2105 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 10 uuf, +10%; CC109-5

5,000 WVDC.

6-9




PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
Cc2106 NOT USED
c2107 Same as C2006.
c2108 Same as C2006.
c2109 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 100,000 uuf, CC100-32
+80% =20%; 500 WVDC,

C2110 NOT USED

Cc2111 CAPACITOR, FIXED, MICA DIELECTRIC: 10 uuf, +5%; CM15C100J03YY
500 WVDC,

c2112 CAPACITOR, FIXED, MICA DIELECTRIC: 18 uuf, +5%; CM15C180J03YY
500 WVDC,

Cc2113 Same as C2014.

thru
C2115
C2116 Same as C2052.

C2117 Same as C2052.

c2118 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 100 uuf, +10%; CC109-28
5,000 WVDC.

Cc2119 Same as €2020.

C2120 Same as C2001.

CR2000 ABSORBER, OVERVOLTAGE: operating voltage range 28 DD111-1
to 33 V; max. reverse voltage 10 VDC; current rating
750 ma; 200 PIV diode; 6.8 V, 1 watt Zener diode.

CR2001 SEMICONDUCTOR DEVICE, DIODE 1N3070

CR2002 Same as CR2001.

CR2003 Same as CR2000.

CR2004 Same as CR2001.

CR2005 Same as CR2001.

thru
CR2009
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF TMC
SYMBOL DESCRIPTION PART NUMBER
D52000 LAMP, INCANDESCENT: 5 to § volts; 0.063 amps; bulb BI1l4-2

size T-1.
DS2001 Same as DS2000.
thru
DS2008
E2000 TERMINAL TE *
thru
E2011
J2000 CONNECTOR, RECEPTACLE, ELECTRICAL: 1 round female JJ172
contact, straight type; series BNC to BNC.

J2001 CONNECTOR, RECEPTACLE, ELECTRICAL: female MS3102A28-218

J2002 CONNECTOR, RECEPTACLE, ELECTRICAL: 14 male contacts, | JJ242-5P
brass gold over silver plated.

J2003 CONNECTOR, RECEPTACLE, ELECTRICAL *

J2004 CONNECTOR, RECEPTACLE, ELECTRICAL: 9 female contacts,| JJ310-4
removeable crimp pin style; current rating 5 amps at
500 V RMS; polarized.

J2005 CONNECTOR, RECEPTACLE, ELECTRICAL *

J2006 Same as J2004.

J2007 Same as J2004.

J2008 CONNECTOR, RECEPTACLE, ELECTRICAL: 20 female contacts| JJ319-10DFE
rated for 5 amps at 1,800 V RMS,

J2009 CONNECTOR, RECEPTACLE, ELECTRICAL: female; teflon UG560%* /U
insulation,

J2010 CONNECTOR, RECEPTACLE, ELECTRICAL: RF; 1 round UG625* /U

- female contact; 52 ohms; series BNC to BNC,

J2011 Same as J2000,

J2012 CONNECTOR, RECEPTACLE, ELECTRICAL MS

J2013 Same as J2004.

J2014 Same as J2004.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF TMC
SYMBOL DESCRIPTION PART NUMBER
J2015 CONNECTOR, RECEPTACLE, ELECTRICAL: 30 female cont=- JJI319A15DPE
acts, straight type; current rating 5 amps at 1,800
V RMS; printed circuit board type.

L2000 COIL, RADIO FREQUENCY: fixed; 220 uh, +5%; current CL275=221
rating 230 ma; molded case.

L2001 Same as L2000,

L2002 COIL, RADIO FREQUENCY: fixed; 120 uh, #5%; current CL275-121
rating 311 ma; molded case.

L2003 NOT USED

L2004 Same as 1L2002.

L2005 COIL *

L2006 COIL, RADIO FREQUENCY: fixed; 3 PI; 1 mh inductance; | CL101l-2
23 ohms, +10% resistive; current rating 75 to 100
ma,

L2007 COIL, RADIO FREQUENCY: fixed; 128 uhy; test frequency| CL177
790 Kc.

L2008 NOT USED

L2009 COIL

L2010 Same as L2000,

L2011 TZ210

L2012 Same as L2007.

L2013 Same as L2007.

L2014 COIL, RADIO FREQUENCY: fixed; 113 uh, +5%. CL361

L2015 Same as L2006.

L2016 COIL CL406

L2017 Non-replaceable item. Part of CL407.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2,5K

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
L2018 Non-replaceable item. Part of CL407.

L2019 Non-replaceable item. Part of CL409.

L2020 Non=replaceable item. Part of CL409,

L2021 Non~-replaceable item. Part of CL408,

L2022 Non-replaceable item. Part of CIL408.

L2023 Non-replaceable item. Part of CL409.

L2024 Non-replaceable item., Part of CL408.

L2025 COIL, RADIO FREQUENCY: fixed; 2.50 mh, +5%; current CL226-1
rating 200 ma; 3 PI.

L2026 COIL, RADIO FREQUENCY: fixed; 2.5 uh, +10%; current CL140-1
rating 100 ma; molded case.

L2027 COIL, RADIO FREQUENCY CL100=~5

L2028 Same as L2026,

L2029 NOT USED

L2030 COIL, RADIO FREQUENCY: 185 uh, +15 uh; operating CL178
frequency 790 Kc; 3/8" dia. x 2" long o/a.

L2031 COIL, RADIO FREQUENCY: fixed; 0.150 uh, +10%; CL140-2
current rating 400 ma; molded case.

L2032 Same as L2031.

L2033 COIL, RADIO FREQUENCY CL413

L2034 NOT USED

L2035 COIL, RADIO FREQUENCY: fixed; 33 uh, +10%; rated for | CL366
2. 5 mc.

L2036 COIL, RADIO FREQUENCY: 0.270 uh, +10%; current CL140-3
rating 300 ma; molded case.

L2037 Same as L2036.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
L2038 COIL, RADIO FREQUENCY: fixed; 0.680 uh, +10%; CL140-9
current rating 200 ma; molded case.

L2039 COIL CL398

L2040 COIL CL399

L2041 Same as L2030.

L2042 NOT USED

L2043 COIL, RADIO FREQUENCY: fixed; 3.3 uh, +10%; current CL275-3R3
rating 1,030 ma; molded case.

L2044 NOT USED

L2045 COIL, RADIO FREQUENCY: fixed; 150 uh, #5%; current CL275=-151
rating 315 ma; molded case.

12046 COIL, RADIO FREQUENCY: fixed; 68 uh, +10%; current CL275-68
rdting 750 ma; molded case.

L2047 Same as L2045.

L2048 COIL CL402

L2049 COIL CL405

M2000 METER: full scale deflection O to 100 ua; 11,000 MR191-3
ohms, +15%; dust proof molded lucite case.

M2001 METER MR191-7
P2000 CONNECTOR, PLUG, ELECTRICAL: 14 female contacts PL225=58
rated for 7.5 amps; spring temper phosphor bronze,

gold plated; 1,900 V RMS at sea level,
P2001 CONNECTOR, PLUG, ELECTRICAL: w/hood; 9 male contacts| JJ313~4H

crimp pin removeable style; current rating 5 amps
at 500 V RMS; polarized.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA=-2.5K

REF T™MC

SYMBOL DESCRIPTION PART NUMBER

P2002 NOT USED

P2003 Same as P2001.

P2004 Same as P2001.

P2005 CONNECTOR, PLUG, ELECTRICAL: 9 male contacts, JJ313-4
removeable crimp pin style; current rating 5 amps
at 500 V RMS; polarized.

P2006 Same as P2005.

R2000 RESISTOR, FIXED, COMPOSITION: 2,700 ohms, #5%; 1/2 RC20GF272J
watt.

R2001 RESISTOR, FIXED, COMPOSITION: 10,000 ohms, +5%; 1/2 RC20GF103J
watt.

R2002 RESISTOR, PRECISION, WIREWOUND: 120 ohms, +1%; RB1O1R66R1200
0.66 watt. F

R2003 RESISTOR, FIXED, COMPOSITION: 4,700 ohms, +5%; 2 RC42GF4723
watts.

R2004 NOT USED

R2005 Same as R2001.

R2006 RESISTOR, FIXED, GLASS: 1,000 ohms, 15 watts. *

R2007 RESISTOR, FIXED, COMPOSITION: 47 ohms, +5%; 1/2 RC20GF470J
watt.

R2008 Same as R2002.

R2009 NOT USED

R2010 RESISTOR, FIXED, COMPOSITION: 47 ohms, +5%; 1 watt. RC32GF470J

R2011 Same as R2010.

R2012 RESISTOR, FIXED, COMPOSITION: 1,000 ohms, +5%; 1/2 RC20GF102J
watt.

R2013 Same as R2012.

R2014 RESISTOR, FIXED, COMPOSITION: 100,000 ohms,'iSZ; RC20GF104J3

1/2 watt.
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF TMC
SYMBOL DESCRIPTION PART NUMBER
R2015 Same as R2012.

R2016 Same as R2012.

R2017 RESISTOR, FIXED, COMPOSITION: 120 ohms, jﬁ%; 1 watt. RC32GF121J

R2018 Same as R2010.

R2019 Same as R2010.

R2020 RESISTOR, FIXED, COMPOSITION: 2,200 ohms, iﬁ%; 1/2 RC20GF222J
watt.

R2021 RESISTOR, FIXED, COMPOSITION: 220,000 ohms, +5%; RC20GF224J
1/2 watt.

R2022 RESISTOR, FIXED, COMPOSITION: 470,000 ohms, i5%; RC20GF474J
1/2 watt.

R2023 NOT USED
thru
R2025
R2026 RESISTOR, VARIABLE, PRECISION: 16000 ohms, iBZ; 0 RV118-1-102
watt at 125°C or 2.5 watts at 70°C.

R2027 Same as R2026.

R2028 RESISTOR, VARIABLE, COMPOSITION: 100,000 ohms, ilo%; RV106UX10C104
1/2 watt. A

R2029 RESISTOR, VARIABLE, COMPOSITION: 500,000 ohms, 110%; RV106UX10B504
1/2 watt. A

R2030 RESISTOR, FIXED, COMPOSITION: 10 ohms, iﬁ%; 1/2 RC20GF100J
watt.

R2031 RESISTOR, FIXED, COMPOSITION: 1,200 ohms , iSZ; 1/2 RC20GF122J
watt,

R2032 RESISTOR, FIXED, COMPOSITION: 4,700 ohms, +5%; 1/2 RC20GF4723
watt.

R2033 Same as R2007.

R2034 Same as R2020,

R2035 Same as R2031,
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2,5K

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
R2036 Same as R2032.
R2037 RESISTOR, FIXED, COMPOSITION: 47,000 ohms, +5%; 1/2 RC20GF473J
watt.
R2038 RESISTOR, FIXED, COMPOSITION: 1 megohm, +5%; 1/2 RC20GF105J
watt.
R2039 RESISTOR, FIXED, COMPOSITION: 47 ohms, +5%; 2 watts., RC42GF4703
R2040 Same as R2032.
R2041 Same as R2038.
R2042 RESISTOR, FIXED, COMPOSITION: 6,800 ohms, +5%; 1/2 RC20GF682J
watt.
R2043 Same as R2038.
R2044 Same as R2000.
S2000 SWITCH, INTERLOCK: SPDT; operating voltage 250 VAC; SW219
current rating 5 amps.
52001 Same as S2000,
$2002 SWITCH, ROTARY: 1 section, 2 positions; 60°_angle SW252
of throw; non-shorting type contacts, silver plated
brass; mycalex insulation,
$2003 SWITCH, ROTARY: 1 section, &4 positions; 30° angle SW105
of throw; non-shorting type contacts; mycalex
insulation,
S2004 SWITCH SW430
S2005 SWITCH SW429
52006 SWITCH, SENSITIVE: SPDT; current rating 5 amps at SW353-2

wn
to
Q
(&}
~d

125 VAC or 250 VAC; 7 amps resistive, 4 amps induc=-
tive at 28 VDC; plastic body.

Chmmm an ONNNL
QAT A W LUUU .
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PARTS LIST (CONT)
RF AMPLIFIER, MODEL TLAA-2.5K

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
$2008 SWITCH AS128
$2009 Same as S52006.

T2000 CL415-1
T2001 CL415=-2
TB2000 TERMINAL BOARD, TB*
V2000 TUBE, ELECTRON: tetrode; 11 pin contact. 8121
V2001 Same as V2000.

V2002 TUBE, ELECTRON PL264
XV2000 SOCKET, ELECTRON TUBE: 1l pin contact. TS170-1
Xv2001 Same as XV2000.

XVv2002 SOCKET, ELECTRON TUBE TS182
PS2000 AX*
PS2001 NOT USED

PS2002 AX*
PS2003 AX*
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PARTS LIST
for
TRANSMITTER CONTROL PANEL, MODEL TCP-1

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C4000 CAPACITOR, FIXED, ELECTROLYTI 75 uf, -1 % +150% CE105-75-50

as 19N cos /Un\ A+ 9K !‘ :f\ MO . nalarion
al prav) PD \11 , GL ~J U’ "VU\J, | d LGLLH
CB4000 CIRCUIT BREAKER SW417-1
CB4001 CIRCUIT BREAKER SW418-1
CR4000 SEMICONDUCTOR DEVICE, DIODE 1N2484
DS4000 LAMP, INDICATOR: w/white lens; 5.0 V at 0.06 amps BIl1l6-1-5
for 60,000 hrs or 6.3 V at 0.07 amps for 6,000 hrs.
E4000 TERMINAL BOARD, BARRIER: sixteen 6-32 thd. x 1/4" TM102-16
long binder head machine screws; phenolic body.
E4001 TERMINAL BOARD, BARRIER: twelve 6-32 thd. x 1/4" TM102-12
long binder head machine screws; phenolic body.
J4000 CONNECTOR, RECEPTACLE, ELECTRICAL: 7 male contacts. MS3102A24-10P
J4001 CONNECTOR, RECEPTACLE, ELECTRICAL: 52 male ccntacts. MS3102A32-414
P
K4000 RELAY, ARMATURE: DPDT; 24 VDC, 400 ohms; contacts RL168~-2C10-24
rated for 10 amps resistive at 115 VAC or 5 amps DC
inductive at 26 VDC; nominal coil power 1 to 2 watts.
K4001 RELAY, ARMATURE RL126
K4002 RELAY, ARMATURE RL123
K4003 RELAY, ARMATURE: 4PDT; contacts rated for 25 amps RL127
non-inductive load at 125 VAC.
K4004 Same as K4000.
R4000 RESISTOR, FIXED, COMPOSITION: 10,000 ohms, 4545 2 RCA2GELTD
watts.
R4001 RESISTOR, FIXED, COMPOSITION: 390 cim:, +5%; 2 RUG2GF3Y1L
watts.
S4000 SWITCH, PUSHBUTTON: w/red lens; AC; current rating SW25-1
250 ma non-inductive; 30 watts.
S4001 SWITCH, TOGGLE: DPDT; nominal current rating 1 amp ST it t-16-62

at 250 VAC/DC, 3 amps at 125 VAC/DC.
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PARTS LIST (CONT)

TRANSMITTER CONTROL PANEL, MODEL TCP-1

REF TMC
SYMBOL DESCRIPTION PART NUMBER
$4002 SWITCH, ROTARY: 1 section, 12 positions; 30° angle SW250

of throw; non-shorting type contacts.
54003 Same as S4000.
S4004 Same as S4001.
XDS4000 Non-replaceable item. Part of DS4000.
XK4000 SOCKET, RELAY: 8 contacts TS101PO1
XK4001 NOT USED

thru
XK4003
XK4004 Same as XK4000.
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PARTS LIST
for
LOW VOLTAGE POWER SUPPLY, AP128 & AP128/50

REF T™C
SYMBOL DESCRIPTION PART NUMBER

5000 CAPACITOR, FIXED, PAPER DIELECTRIC: 10 uf, +10%; CP70TEG106K
2,000 WVDC; polarized.

C5001 CAPACITOR, FIXED, ELECTROLYTIC: 80 uf, 450 WVDC. CE51C800R

C5002 Same as C5001.

C5003 NOT USED

C5004 CAPACITOR, FIXED, PAPER DIELECTRIC: 4 uuf, +10%; CP411FF405K
600 WVDC,

C5005 Same as C5004.

thru

C5008

CR5000 RECTIFIER, SEMICONDUCTgR DEVICE: 3 phase; average DD129
current 1.5 amps at 75 C; non-recurrent surge 20
amps at 75°C; peak reverse voltage 4 Kv.

CR5001 Same as CR5000.

CR5002 RECTIFIER, SEMICONDUCTOR DEVICE: forward current DD132-1
22 amps at 40° C; peak reverse voltage 200 V; out-
put voltage 128 V.

DS5000 Non-replaceable item. Part of XF5003.

DS5001 Non-replaceable item. Part of XF5004.

DS5002 Non-replaceable item. Part of XF5002.

DS5003 Non-replaceable item. Part of XF5001.

DS5004 Non-replaceable item. Part of XF5000.

DS5005 LAMP, INCANDESCENT: 28.0 VAC/DC, 0.04 amps; single BI11l0-7
contact, T-1-3/4 bulb.

DS5006 Same as DS5005.

DS5007 Same as DS5005.

DS5008 Non-replaceable item. Part of XF5005.

DS5009 Non-replaceable item. Part of XF5006.

DS5010 Non-replaceable item. Part of XF5008.
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PARTS LIST (CONT)
LOW VOLTAGE POWER SUPPLY, AP128/AP128/50

REF TMC
SYMBOL DESCRIPTION PART NUMBER

DS5011 Non-replaceable item. Part of XF5007.

DS5012 Non-replaceable item. Part of XF5009.

F5000 FUSE, CARTRIDGE: 5 amps; time lag; 1-1/4" long x FU102-5
1/4" dia.; slo-blo.

F5001 FUSE, CARTRIDGE: 2 amps; time lag; 1-1/4" long x FUl02-2
1/4" dia.; slo-blo.

F5002 FUSE, CARTRIDGE: 3 amps; time lag; 1-1/4" long x FUl02-3
1/4" dia.; slo-blo.

F5003 FUSE, CARTRIDGE: 1/4 amp; time lag; 1-1/4" long x FU102-.250
1/4" dia.; slo-blo.

F5004 FUSE, CARTRIDGE: 1/2 amp; 600 VAC/DC; 1-1/2" long x FU104-R5
13/32" dia.; high voltage.

F5005 Same as F5004.

F5006 FUSE, CARTRIDGE: 3/4 amp; time lag; 1-1/4" long x FU102-.750
1/4" dia.; slo-blo.

F5007 FUSE, CARTRIDGE: 2-1/2 amps; time lag; 1-1/4" long FUlo2-2.5
x 1/4" dia.; slo-blo.

F5008 Same as F5002.

F5009 FUSE, CARTRIDGE: 10 amps; time lag; 1-1/4" long x FUl102-10
1/4" dia.; slo-blo.

J5000 CONNECTOR, RECEPTACLE, ELECTRICAL: male MS3102A32P

J5001 CONNECTOR, RECEPTACLE, ELECTRICAL: female MS3102A32S

K5000 RELAY, ARMATURE: DPDT; 220 VDC, 5,000 ohms; contacts RL168-2Cl0-
rated for 10 amps resistive at 115 VAC or 5 amps 220AC
inductive at 26 VDC; nominal coil power 2 to 3 volt
- amps. (Model AP128)

K5000 RELAY, ARMATURE: DPDT; 220 VDC, 5,000 ohms; contacts| RL168-2C10-
rated for 10 amps resistive at 115 VAC or 5 amps 220AC/50

inductive at 26 VDC; nominal coil power 2 to 3 volt
- amps. (Model AP128/50)

#NOTE add -50 to Part number of K5000 for 50 cycle versionm.
TMC Model AP128/50.
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PARTS LIST (CONT)
LOW VOLTAGE POWER SUPPLY, AP128/AP128/50

REF TMC
SYMBOL DESCRIPTION PART NUMBER
K5001 RELAY, ARMATURE: DPDT; 24 VDC, 400 ohms; contacts RL168-2C10-
rated for 10 amps resistive at 115 VAC or 5 amps 24DC
inductive at 26 VDC; nominal coil power 1 to 2
watts.
K5002 Same as K5001.
thru
K5005
L5000 REACTOR: 5 hy at 25 MADC; DC resistance 375 ohms; TF5028
hermetically sealed rectangular steel case.
L5001 REACTOR: 5 hy; current rating 250 MADC; nominal DC TF5025
resistance 90 ohms; 120 cps (Hz) at 450 VAC, 400
cps at 30 VAC. stud mounted.
15002 Same as L5001.
M5000 METER, TIME ELAPSED: 115 V, 60 cps; 2.5 watts. MR193-1
(Model AP128)
*  M5000 METER, TIME ELAPSED: 115 V, 60 cps; 2.5 watts. MR193-1-50
(Model AP128/50)
M5001 Same as M5000, (Model AP128)
*  M5001 Same as M5000, (Model AP128/50)
R5000 RESISTOR, FIXED, COMPOSITION: 12,000 ohms, +5%; 2 RC42GF123J
watts.
R5001 RESISTOR, VARIABLE, COMPOSITION: 25,000 ohms, +10%; RV4LAYSD253A
2 watts.
R5002 RESISTOR, FIXED, COMPOSITION: 18,000 ohms, +5%; 2 RC42GF183J
watts.
R5003 RESISTOR, FIXED, COMPOSITION: 33,000 ohms, +5%; 2 RC42GF333J
watts.
R5004 Same as R5001.
R5005 RESISTOR, FIXED, COMPOSITION: 3,900 ohms, +5%; 2 RC42GF392J
watts. ’
R5006 Same as R5003.
R5007 Same as R5001.

*NOTE add -50 to Part number of M5000 & M5001 for 50 cycle version.

TMC Model AP128/50 only.
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PARTS LIST (CONT)
LOW VOLTAGE POWER SUPPLY, AP128/AP128/50

REF T™C

SYMBOL DESCRIPTION PART NUMBER

R5008 Same as R5005.

R5009 RESISTOR, FIXED, WIREWOUND: 50 ohms, 10 watts. RW109-7

R5010 Same as R5009.

R5011 Same as R5009.

R5012 Same as R5003.

R5013 Non-replaceable item. Part of XF5003.

R5014 RESISTOR, FIXED, COMPOSITION: 470,000 ohms, +5%; 2 RC42GF474T
watts.,

R5015 RESISTOR, FIXED, WIREWOUND: 1,500 ohms, 10 watts. RW109-26

R5016 Same as R5014.

R5017 Non-replaceable item. Part of XF5004.

R5018 RESISTOR, VARIABLE, WIREWOUND: 6 ohms, +10%; 25 RA75AXC6ROAK-
watts; linear taper. 25

R5019 RESISTOR, FIXED, WIREWOUND: 5 ohms; current rating RW107-6
1,000 ma; 5 watts.

R5020 Same as R5014.

R5021 RESISTOR, FIXED, WIREWOUND: 5,000 ohms, +5%; 5 RR114-5000W
watts non-inductive.

R5022 Same as R5021.

R5023 Non-replaceable item. Part of XF5002.

R5024 Non-replaceable item. Part of XF5001.

R5025 Non-replaceable item. Part of XF5000.

R5026 RESISTOR, FIXED, WIREWOUND: 500 ohms; current rating| RW107-28
100 ma; 5 watts.

R5027 RESISTOR, VARIABLE, WIREWOUND: 2,500 ohms, +10%; 25 RA75AXC25 2AK-
watts; linear taper. 25

R5028 RESISTOR, FIXED, WIREWOUND: 1,000 ohms, 10 watts. RW109-24
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LOW VOLTAGE POWER SUPPLY, AP128/AP128/50

REF T™MC
SYMBOL DESCRIPTION PART NUMBER
R5029 RESISTOR, FIXED, COMPOSITION: 56,000 ohms, +5%; 2 RC42GF563J

watts.
R5030 Non~replaceable item. Part of XF5006.
R5031 RESISTOR, FIXED, COMPOSITION: 82,000 ohms, +5%; 2 RC42GF8233
watts,
R5032 Non-replaceable item. Part of XF5007.
R5033 Non-replaceable item. Part of XF5009.
R5034 Non-replaceable item. Part of XF5008.
R5035 Non-replaceable item. Part of XF5005.
R5036 RESISTOR, FIXED, WIREWOUND: 25 ohms, 10 watts. RW109-6
R5037 Same as R5036.
R5038 Same as R5036.
S5000 SWITCH, INTERLOCK: SPDT; current rating 5 amps SW219
inductive at 30 VDC or 4 amps resistive at 30 VDC
at sea level.
S5001 Same as S5000.
T5000 TRANSFORMER, FILIAMENT TF341
T5001 TRANSFORMER, POWER, STEP-UP: primary 220/440 VAC; TF313
triple phase, 50/60 cps (Hz); secondary 634 VAC at
200 MADC; neutral 365 VAC at 250 MADC; secondary
346 VAC at 50 MADC.
V5000 TUBE, ELECTRON: voltage regulator; 7 pin miniature. 0A2
V5001 TUBE, ELECTRON: voltage regulator; 7 pin miniature. OB2
V5002 Same as V5001,
V5003 Same as V5000,
V5004 Same as V5000,
V5005 Same as V5001.
XC5000 NOT USED
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PARTS LIST (CONT)
LOW VOLTAGE POWER SUPPLY, AP128/AP128/50

REF T™MC

SYMBOL DESCRIPTION PART NUMBER

XC5001 SOCKET, ELECTRON TUBE: 8 pin contact; saddle type; TS101PO1
C5001 mounting.

XC5002 Same as XC5001. for mounting C5002.

XDS5000 NOT USED

thru

XDS5004

XDS5005 LIGHT, INDICATOR: with white lens, sub-miniature TS153-5
type.

XDS5006 Same as XDS5005.

XDS5007 Same as XDS5005.

XF5000 FUSEHOLDER: lamp indicating; accomodates cartridge FH104-3
fuse 1-1/4" long x 1/4" dia.; 300 V, 20 amps; neon
lamp type with a 220K ohm lamp resistor; trans-
parent clear flat sided knob; black body; consists
of DS5004, R5025.

XF5001 Same as XF5000, Consists of DS5003, R5024.

XF5002 Same as XF5000. Consists of DS5002, R5023.

XF5003 Same as XF5000, Consists of DS5000, R5013.

XF5004 FUSEHOLDER: lamp indicating; accomodates cartridge FH106
fuse 1-1/4" long x 1/4" dia.; 500 V, 30 amps; neon
lamp type with a 220K ohm lamp resistor; clear
octagon knob; Consists of DS5001, R5017.

XF5005 Same as XF5004. Consists of DS5008, R5035.

XF5006 FUSEHOLDER: lamp indicating; accomodates cartridge FH104-11
fuse 1-1/4" long x 1/4" dia.; 22 to 33 V, 20 amps;
incandescent lamp type with a 330 ohm lamp resistor;
transparent amber flat sided knob; brown body.

Consists of DS5009, R5030.

XF5007 Same as XF5006. Consists of DS5011, R5032.

XF5008 Same as XF5006. Consists of DS5010, R5034.

XF5009 Same as XF5006. Consists of DS5012, R5033.
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PARTS LIST (CONT)
LOW VOLTAGE POWER SUPPLY, AP128/AP128/50

REF
SYMBOL

DESCRIPTION

TMC
PART NUMBER

XK5000
thru

XK5005
XV5000
Xv5001

thru
XV5005

Same as XC5001.

SOCKET, ELECTRON TUBE: 7 pin contact.

Same as XV5000.

TS102PO1

6-27




PARTS LIST
for
HIGH VOLTAGE POWER SUPPLY, AP129 & AP129/50

REF TMC
SYMBOL DESCRIPTION PART NUMBER
C6000 CAPACITOR, FIXED, PLASTIC DIELECTRIC: 10 uf, +_10%; CX113-2
5 KvVDC.

CR6000 RECTIFIER, SEMICONDUCTOR DEVICE: average rectified DD128-1
current 2.6 amps; max. forward voltage drop 9.6 V;
max. peak reverse voltage 6,400 V.

CR6001 Same as CR6000.

thru
CR6005
E6000 TERMINAL BOARD, BARRIER: eight 6-32 thd. x 1/4" TM102-8

long binding head machine screws; plastic body.
*K6000 RELAY, ARMATURE: 4 pole; contact current rating 30 RL171-8
amps at 600 VAC; coil voltage 208 VAC at 60 cps (Hz).
L6000 REACTOR; 2 hy TF5029
M6000 TIMER, INTERVAL: adjustable; range setting 30 sec. TI105
minium, 5 min. maximum; switch contact arrangement
SPDT; current rating 10 amps at 125 VAC or 5 amps at //
250 VAC resistive load.
R6000 RESISTOR, FIXED, WIREWOUND: 71,000 ohms, +5%; 50 RW125F713J
watts.,
R6001 Same as R6000, ,
/
R6002 Same as R6000. /
/
;
$6000 Non-replaceable item. Part of M600O. /
F
/
T6000 TRANSFORMER, POWER / TF314

-

60H3
S50/

71 105-1
T 105-2
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PARTS LIST
for
RF CONTROL/INDICATOR, MODEL SWCA-3K

REF T™™C
SYMBOL DESCRIPTION PART NUMBER

B7000 MOTOR MO130-2

C7000 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 10,000 uuf, CC100-16
GMV; 500 WvDC.

c7001 Same as C7000,

C7002 Same as C7000.

€7003 CAPACITOR, FIXED, ELECTROLYTIC: 500 uf, 50 WVDC; CE116-10VN
polarized.

C7004 CAPACITOR, FIXED, CERAMIC DIELECTRIC: 200,000 uuf, CC100-33
+80% =-20%; 25 WVDC,

C7005 Same as C7004.

C7006 Same as C7000.

thru

Cc7010

Cc7011 CAPACITOR, FIXED, ELECTROLYTIC: 2,000 uf, 25 WVDC; CE116-5VN
polarized.

Cc7012 Same as C7000.

c7013 CAPACITOR, FIXED, MICA DIELECTRIC: 1,000 uuf, iZZ; CM20F102G03
500 WVDC,

c7014 Same as C7013.

C7015 CAPACITOR, FIXED, MICA DIELECTRIC: 10 uuf, iZ%; CM15C100G03-
500 WvDC, YY

c7016 CAPACITOR, FIXED, MICA DIELECTRIC: 47 uuf, iZ%; CM15F470G03-
500 WVDC, YY

c7017 Same as C7003.

Cc7018 CAPACITOR, FIXED, ELECTROLYTIC: 100 uf, -10% +150% CE105-100-25
at 120 cps (Hz) at 25°C; 25 WVDC; polarized.

CR7000 SEMICONDUCTOR DEVICE, DIODE 1N3027B

CR7001 SEMICONDUCTOR DEVICE, DIODE 1N34A

CR7002 Same as CR7001.
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PARTS LIST (CONT)

RF CONTROL/INDICATOR, MODEL SWCA-3K

REF TMC
SYMBOL DESCRIPTION PART NUMBER
CR7003 ABSORBER, OVERVOLTAGE: operating voltage range 28 to DD111-1

33 V; max. reverse voltage 10 VDC; current rating
750 ma; 200 PIV diode; 6.8 V, 1 watt Zener diode.

CR7004 SEMICONDUCTOR DEVICE, DIODE 1N2484

CR7005 SEMICONDUCTOR DEVICE, DIODE 1N270

CR7006 Same as CR7004.

CR7007 Same as CR7004.,

DS 7000 LAMP, INCANDESCENT: 28.0 VAC/DC; 0.04 amps; single BI110-7
contact, T-1-3/4 bulb.

DS7001 Non-replaceable item. Part of XF7000.

DS7002 Same as DS7000.

DS7003 Non-replaceable item. Part of XF7002.

F7000 FUSE, CARTRIDGE: 1 amp; time lag; 1-1/4" long x FUl02-1
1/4" dia.; slo-blo.

F7001 FUSE, CARTRIDGE: 3 amps; time lag; 1-1/4" long x FUl02-3
1/4" dia.; slo-blo.

F7002 Same as F7000.

J7000 CONNECTOR, RECEPTACLE, ELECTRICAL: 44 female con- JJ319-22DFE

tacts, rated for 5 amps at 1,800 V RMS;for double
sided printed circuit board.

J7001 CONNECTOR, RECEPTACLE, ELECTRICAL *

J7002 Same as J7000.

J7003 CONNECTOR, RECEPTACLE, ELECTRICAL: RF; 1 round UG625%/U
female contact, straight type; 52 ohms; BNC to BNC.

J7004 Same as J7003.

J7005 CONNECTOR, RECEPTACLE, ELECTRICAL *

J7006 Same as J7000,

6=30
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PARTS LIST (CONT)
RF CONTROL/INDICATOR, MODEL SWCA-3K

REF TMC
SYMBOL DESCRIPTION PART NUMBER
J7007 CONNECTOR, RECEPTACLE, ELECTRICAL: RF; 1 round male JJ211
contact, straight type; series BNC to BNC.
J7008 Same as J7007.
J7009 CONNECTOR, RECEPTACLE, ELECTRICAL: male JJ313-1
K7000 RELAY, ARMATURE: DPDT; 700 ohms, +10% DC resistance; RL156-1
operating voltage 24 VDC; current rating 35 ma;
power rating 700 mw at 25°C; 8 contacts rated for 3
amps at 115 VAC or 5 amps at 29 VDC; clear high
impact styrene dust cover case.
K7001 RELAY, ARMATURE: 4PDT; 485 ohms each coil, +10% DC RL156-10
resistance; operating voltage 24 VDC; current rating
49 ma each coil; power rating 1,200 mw at 25°C; 16
contacts rated for 0.5 amps at 115 VAC or 1 amp at
29 VDC; clear high impact styrene dust cover case,
K7002 RELAY, ARMATURE: DPDT; 485 ohms each coil, +10% DC RL156-9
resistance; operating voltage 24 VDC; current rating
49 ma each coil; power rating 1,200 mw at 25°C;
10 contacts rated for 3 amps at 115 VAC or 5 amps at
29 VDC; clear high impact styrene dust cover case.
K7003 Same as K7002,
K7004 Same as K7002,
K7005 Same as K7000.
K7006 RELAY, ARMATURE: 4PDT; 700 ohms, +10% DC resistance; | RL156-8
operating voltage 24 VDC; current rating 35 ma;
power rating 700 mw at 25°C; 14 contacts rated for
3 amps at 115 VAC or 5 amps at 29 VDC; clear high
impact styrene dust cover case.
K7007 RELAY, HI-SEN: insulated for 400 VDC or 300 VAC; RL158
calibrated at 77°F; 9 male contacts, open 51 ua,
closed 50 ua; 2,700 ohms; corrosion resistant
aluminium case.
K7008 Same as K7002.
K7009 Same as K7002.
K7010 Same as K7000,
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PARTS LIST (CONT)
RF CONTROL/INDICATOR, MODEL SWCA=-3K

REF TMC
SYMBOL DESCRIPTION PART NUMBER

K7011 Same as K7001.

K7012 Same as K7001.

K7013 RELAY, ARMATURE: DPDT; 185 ohms, +10% DC resistance; RL156-13
operating voltage 12 VDC; current rating 65 ma;
power rating 700 mw at 25°C; 8 contacts rated for 3
amps at 115 VAC or 5 amps at 29 VDC; clear high
impact styrene dust cover case,

K7014 RELAY, ARMATURE: SPST; contacts rated for 2 amps at RL166-26N0O5
115 VAC normally open; 5 seconds time delay;
operating voltage 26 V; aluminum case.

L7000 COIL, RADIO FREQUENCY: fixed; 0.150 uh, +10%; CL140-2
current rating 400 ma.

L7001 Same as L7000,

L7002 Same as L7000,

M7000 METER, CONTACTLESS: KW/SWR MR195

P7000 CONNECTOR, PLUG, ELECTRICAL *

P7001 CONNECTOR, PLUG, ELECTRICAL: RF; 1 round female PL204
contact, straight type; miniature bayonet lock
series.

P7002 Same as P7001.

P7003 CONNECTOR, PLUG, ELECTRICAL: 15 female contacts JJ310-1H
rated for 5 amps at 500 V RMS; polarized.

Q7000 TRANSISTOR 2N697

Q7001 TRANSISTOR 2N492

R7000 RESISTOR, FIXED, COMPOSITION: 2,200 ohms, +5%; 1/2 RC20GF222J
watt.

R7001 RESISTOR, FIXED, COMPOSITION: 15,000 ohms, +5%; 1/2 RC20GF153J
watt.

R7002 RESISTOR, FIXED, COMPOSITION: 22,000 ohms, +5%; 1/2 RC20GF223J
watt.

R7003 Same as R7000,

* Part number to be supplied at a later date.
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PARTS LIST (CONT)
RF CONTROL/INDICATOR, MODEL SWCA-3K

REF T™C
SYMBOL DESCRIPTION PART NUMBER
R7004 RESISTOR, FIXED, COMPOSITION: 470,000 ohms, +5%; RC20GF474J
1/2 watt.

R7005 Same as R7000,

R7006 Non-replaceable item. Part of XF7002.

R7007 NOT USED

R7008 Same as R7000.

R7009 RESISTOR, FIXED, COMPOSITION: 220 ohms, +5%; 1/2 RC20GF221J
watt.

R7010 RESISTOR, FIXED, COMPOSITION: 220 ohms, +5%; 1 RC32GF221J
watt,

R7011 NOT USED

R7012 NOT USED

R7013 RESISTOR, FIXED, COMPOSITION: 10,000 ohms, +5%; RC20GF103J
1/2 watt.

R7014 RESISTOR, VARIABLE, COMPOSITION: 100,000 ohms, RV111U104A
+10%; 0.25 watts,

R7015 NOT USED

R7016 RESISTOR, VARIABLE, COMPOSITION: 50 ohms, +10%; 2 RV4NAYSK500A
watts,

R7017 Non-replaceable item. Part of XF7000.

R7018 Same as R7010.

R7019 RESISTOR, VARIABLE, COMPOSITION: 500,000 ohms, RV111U5044
+10%; 0.25 watts.

R7020 RESISTOR, VARIABLE, WIREWOUND: 5,000 ohms, +5%; RV119-1-502
1 watt at 50°C.

R7021 Same as R7020,

thru
R7026
R7027 RESISTOR, FIXED, COMPOSITION: 2,700 ohms, +5%; 1/2 RC20GF272J

watt.




PARTS LIST (CONT)
RF CONTROL/INDICATOR, MODEL SWCA-3K

REF T™MC
SYMBOL DESCRIPTION PART NUMBER

R7028 RESISTOR, FIXED, COMPOSITION: 3,900 ohms, +5%; 1/2 | RC20GF392J
watt.

R7029 Same as R7027.

R7030 Same as R7027.

R7031 RESISTOR, FIXED, COMPOSITION: 3,000 ohms, +5%; 1/2| RC20GF302J
watt.

R7032 Same as R7000.

R7033 RESISTOR, FIXED, COMPOSITION: 3,300 ohms, +5%; 1/2 RC20GF332J3
watt.

R7034 RESISTOR,VARIABLE, WIREWOUND: 50,000 ohms, +5%; 1 RV119-1-503
watt at 50°C.

R7035 Same as R7034.

R7036 Same as R7034.

R7037 RESISTOR, FIXED, COMPOSITION: 100,000 ohms, +5%; RC20GF104J
1/2 watt.

R7038 RESISTOR, VARIABLE, WIREWOUND: 100,000 ohms, +5%; RV119-1-104
1 watt at 50°C.

R7039 Same as R7038.

R7040 Same as R7038.

R7041 RESISTOR, FIXED, COMPOSITION: 470 ohms, +5%; 2 RC42GF471J
watts.

S7000 SWITCH, TOGGLE: DFPDT; 6 contacts rated for 5.0 amp ST105
at 250 VAC or 6 amps at 125 VAC; bat type handle.

S7001 SWITCH, TOGGLE: SPDT; 28° angle of throw; bat type ST12D
handle.

S7002A,B SWITCH, SENSITIVE: DPDT; current rating 5.0 amps SW353-3
at 125 VAC, 250 VAC; 7 amps resistive, 4 amps
inductive at 28 VDC; plastic body.

§7003 SWITCH, SENSITIVE: SPDT; current rating 5.0 amps SW353-2

at 125 VAC, 250 VAC; 7 amps resistive, 4 amps
inductive at 28 VDC; plastic body. ,
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PARTS LIST (CONT)
RF CONTROL/INDICATOR, MODEL SWCA-3K

REF TMC
SYMBOL DESCRIPTION PART NUMBER

S7004A,B SWITCH, ROTARY: solenoid; 10 sections, 18 positions; SW428

C,D,E,F, current rating 10 to 15 amps tesistive, break at 24

G,H,I,J,| VDC, 5 amps resistive, break at 115 VDC; bakelite

K wafer insulation.

XDS 7000 LIGHT, INDICATOR: w/red lens, sub-miniature type. TS153-1

XDS7001 NOT USED

XDS7002 Same as XDS7000,

XF7000 FUSEHOLDER: lamp indicating; accomodates cartridge FH104-3
fuse 1-1/4" long x 1/4" dia.; 300 V, 20 amps; neon
lamp type with a 220K ohm lamp resistor; transparent
clear flat sided knob; black body. Consists of
DS7001, R7017.

XF7001 FUSEHOLDER: lamp indicating; accomodates cartridge FH104-11
fuse 1-1/4" long x 1/4" dia.; 22 to 33 V, 20 amps;
incandescent lamp type with a 330 ohm lamp resistor;
transparent amber flat sided knob; brown body.

Consists of DS7003, R7006.

XK7000 SOCKET, RELAY: w/retainer; 6 male beryllium copper TS171-5
gold plated contacts; black phenolic body.

XK7001 SOCKET, RELAY: w/retainer; 12 male beryllium copper TS171-4
gold plated contacts; black phenolic body.

XK7002 Same as XK7000,

thru

XK7005

XK7006 Same as XK7001.

XK7007 SOCKET, RELAY: 9 pin contact; 3 amps at 1,250 V RMS TS100-7
at sea level; phenolic body.

XK7008 Same as XK7000,

thru

XK7010

XK7011 Same as XK7001,

XK7012 Same as XK7001

XK7013 Same as XK7000.
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PARTS LIST (CONT)

RF CONTROL/INDICATOR, MODEL SWCA-3K

REF T™C
SYMBOL DESCRIPTION PART NUMBER
. XK7014 SOCKET, RELAY: 7 pin contact. TS130MPW

Z7000 NETWORK, RELAY METER, NW132

27001 NETWORK, RELAY METER: power supply NW1i31l
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PARTS LIST
for
TUNING CONTROL SYSTEM, MODEL TCSA-1

REF TMC
SYMBOL DESCRIPTION . PART NUMBER
E8000 TERMINAL BOARD, BARRIER: four 6-32Z thd. x 1/4" long TM102-4
binding head machine screws; phenolic body.
E8001 Same as E8000.
J8000 Part of Rack, Electrical Equipment, RAK111-2
J8001 NOT USED
thru
J8003
78004 CONNECTOR, RECEPTACLE, ELECTRICAL: 37 female com- JJ310-3
tacts, removeable crimp pin style; current rating
5 amps, 500 V RMS; polarized.
J8005 Same as J8004,
J8006 Same as J8004,
28000 SECOND AMPLIFIER SERVO AZ1ll0
28001 PA LOAD SERVO AMPLIFIER AZ11ll
28002 AZ112

PA TUNE SERVO AMPLIFIER
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PARTS LIST

for
ALARM PANEL, MODEL AX633

REF T™™C

SYMBOL DESCRIPTION PART NUMBER

€9000 CAPACITOR, FIXED, ELECTROLYTIC: 25 uf, -10% +1507% CE105-25-50
at 120 cps (Hz) at 25°C; 50 WVDC; polarized.

CP9000 ADAPTER, CONNECTOR, ELECTRICAL: series BNC UG492D/U

CP9001 Same as CP9000.

CR9000 SEMICONDUCTOR DEVICE, DIODE 1N2484

DS9000 Non-replaceable item. Part of XF9000.

DS9001 BUZZER: audible signal; operating voltage 6 to 28 BZ101-1
VDC; current rating 3 to 14 ma; 1-5/8'" long x
1-11/16" dia. o/a.

E9000 TERMINAL BOARD, BARRIER: fourteen 6-32 thd. x 1/4" TM100-14
long binding head machine screws; black phenolic
body.

E9001 TERMINAL BOARD, BARRIER: ten 6-32 thd. x 1/4" long TM100- 10
binding head machine screws; black phenolic body.

F9000 FUSE, CARTRIDGE: 1 amp; 1-1/4" long x 1/4" dia.; FU100-1
quick acting.

J9000 JACK, TELEPHONE: silver alloy contacts. JJ116-10

J9001 CONNECTOR, RECEPTACLE, ELECTRICAL: 1 round female JJ172
contact, straight type; series BNC to BNC.

J9002 Same as J9001.

J9003 CONNECTOR, RECEPTACLE, ELECTRICAL: series BNC UG1094A/U

P9000 CONNECTOR, PLUG,ELECTRICAL: 1 male contact; voltage | PL244-1
rating 500 V peak; polarized.

P9001 Same as P9000,

R9000 Non-replaceable item., Part of XF9000,

R9001 RESISTOR, FIXED, COMPOSITION: 330 ohms, +5%; 1 RC32GF331J
watt.

S$9000 SWITCH, TOGGLE: SPST; nominal current rating 3 amps | ST103-1-62

at 250 VAC/DC or 6 amps at 125 VAC/DC.
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PARTS LIST (CONT)
ALARM PANEL, MODEL AX633

fuse 1-1/4" long x 1/4" dia.; 22 to 33 V, 20 amps;
incandescent lamp type with a 330 ohm lamp resistor;
transparent amber flat sided knob; brown body;
consists of DS9000, R9000,

REF TMC
SYMBOL DESCRIPTION PART NUMBER

S9001 SWITCH, ROTARY SW147

XF9000 FUSEHOLDER: lamp indicating; accomodates cartridge FH104-11
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