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INSTRUCTION BOOK CHANGE NHOTICE

Date October 1975

Manual affected: Automated Antenna Tuning System, Model ATSA-3 IN 2102

1. Figure 6-3, page 6-7/6-8,

a. Delete CI0 and C18

b. Add capacitor €21, 25uf, 16V, from base of Q4 to ground.

c. Change value of resistor R34 to '"1.5K'". v/
d. Change value of resistor R63 to "K',

2. Figure 6-4, page 6-9/6-10.

a. Change value of resistor R28 to ''2.2K".
b. Change value of resistor R42 to "4.7K'. \//
c. Change value of resistor R52 to ''3K'".

3. Figure 6-5, page 6-11/6-12.

a. Change value of resistor R8 to "47K'. e
b. Change value of resistor R9 to "'1.5K',

4, Figure 6-6, page 6-13/6-14L.
a. Change value of resistors R12 and R13 to "'10 ohm''.

5. Figure 6-7, page 6-15/6-16.

a. Parts list for AX5180, add C3, "'Same as Cl1".
b. Pictorial, add capacitor C3, 5pf, 5KV, in parallel with L] § L2~<—

6. Figure 6-9, page 6-19/6-20.

a. Pictorial, delete capacitors Cl0 and C18.

b. Pictorial, add capacitor C21, above Qk.

c. Parts List, J
Change description of C10 and C18 to read ''Not Used'. \J/
Add C21, Capacitor, Fixed, Electrolytic, CE105-25-16.
Change description of R34 to read 'Same as R28'.

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE 3f REQUIRED, PLEASE CONTACT:

THE TECHNICAL MATERIEL CORP., 700 Fenimore= Rood, Mamaroneck, New York

Attn.: Director of Eng. Services.



1 (continued)

INSTRUCTION BOOKX CHANGE NOTICE

Date October 1975

Manual affected: Automated Antenna Tuning System, Model ATSA-3 IN 2102

7. Figure 6-10, page 6-21/6-22,

a. Change description of R28 to read ''Same as R7'".

b. Change description of R42 to read '"Resistor, Fixed, Composition,
RCO7GF4729", ;

c. Change description of R4L to read ''Same as Rh42', v

d. Change description of R52 to read '"Resistor, Fixed, Composition,

RCO7GF302J".
8. Figure 6-11, page 6-23/6-24,

a. Change description of R8 to read "'Same as R7'.

b. Change description of R9 to read "Resistor, Fixed, Composition, /
RCO7GF152J",

c. Change description of RI13 to read ''Same as R9",

9. Figure 6-17, page 6-33/6-34.

a. Parts List, RI, ’
Change TMC PART NO. to: RVANAYSA102B v

SHOULD ADDITIONAL COPIES OF THIS CHANGE NOTICE BE REQUIRED, PLEASE CONTACLT:

THE TECHNICAL MATERIEL CORP., 700 Fenimore Road, Mamaroneck, New York

Attn.: Director of Eng. Services.
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Figure 1-1. Automated Antenna Tuning System Model ATSA-3
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SECTION 1
GENERAL INFORMATION

1-1. GENERAL.

The Automated Antenna Tuning System, Model ATSA-3, designed and manufactured
by The Technical Materiel Corporation, Mamaroneck, New York, impedance matches the
nominal 50-ohm output of a 1-kilowatt transmitter to a 35-foot vertical whip antenna. It
will also tune into a long wire antenna of shorter lengths, depending on frequency and antenna
configuration. The impedance matching is accomplished either automatically or manually by
the insertion of the necessary inductance or capacitance to resonate the antenna to the trans-

mitter operating frequency, within the range of 2 to 30 mhz.

1-2. DESCRIPTION.

The ATSA-3 Antenna Tuning System, shown in figure 1-1, is comprised of two
modular units; the AX5175 control unit and the AX5176 tuning unit. The AX5175 control
unit is designed for mounting in the associated transmitter equipment cabinet; the AX5176

tuning unit is designed for mounting at the base of the associated whip antenna.

a. AX5175 CONTROL UNIT. The AX5175 control unit provides the power and con-
trol signals necessary to operate the AX5176 tuning unit. Tuning is accomplished auto-
matically in less than 5 seconds upon initiating the tune sequence. The tune sequence may
be initiated via the AX5175 control unit or by the associated transmitter. Tuning can also
be accomplished manually by operation of the front panel controls. The operating controls
and indicators on the AX5175 control unit provide complete control for tuning the AX5176

tuning unit frcm a remote position.

The AX5175 control unit is housed in a chassis designed for installation in a
standard 19-inch wide electrical equipment cabinet; the unit is approximately 19 inches wide
by 5-1/4 inches high by 14 inches deep and weighs approximately 18 pounds. The unit cir-

cuitry is completely solid state, and all components are easily accessible for servicing.

403742102 1-1



All operating controls and indicators are located on the front panel; interconnect cabling
to the AX5175 control unit from the associated transmitter and the AX5176 tuning unit is

made at the rear of the unit.

b. AX5176 TUNING UNIT. The AX5176 tuning unit impedance matches a 35-foot
whip antenna (or other antenna configuration) to a nominal 50-ohm transmission line, ata
frequency within the range of 2 to 30 mhz. The AX5176 tuning unit receives its power and

control signals from the AX517f“control unit.

The AX5176 tuning unit is housed in a cast aluminum case, which provides com-
plete protection from the elements by weatherproof fittings. A humidity sensor is incor-
porated and provides an indication of excessive moisture accumulation on the AX5175 con-
trol unit front panel. The unit is designed for mounting (either horizontally or vertically) at
the base of the associated whip antenna. Six mounting feet enable the unit to be attached to
the mast or a platform at the antenna base. The unit is approximately 18 inches wide by
9-1/2 inches high (mounting feet to top of cover) by 24 inches deep and weighs approximately
60 pounds. Access to the AX5176 tuning unit circuitry is gained by removal of the case
cover; all circuitry is mounted on separate chassis assemblies, which are securely fastened
to the case housing. The chassis assemblies and their individual circuit components are

easily accessible and removable for servicing.

1-3. REFERENCE DATA.

Table 1-1 lists the technical specifications for the ATSA-3 Antenna Tuning System.

TABLE 1-1. TECHNICAL SPECIFICATIONS Ay 7|72/ ATcA-7"

Frequency range 2 to 30 mhz 50-ohm unbalanced
RF capability 1-kilowatt PEP and average (on all operating modes)
VSWR 1.5:1 maximum
Tuning time . 5 seconds nominal

i N (: AYO " 4n i) [ ., \‘; D(\ . go - }
Environmental temperature 0 to 50°C ' = — |27+ : “ e
Primary power 115/230 volts £10%, 50/60 hz, single phase, at approxi-

mately 80 watts

1-2 g#03742102



TABLE 1-1.

TECHNICAL SPECIFICATIONS (Continued)

Modes of operation

Antenna matching capabilities

Automatic, semi-automatic, and manual

Designed to match a standard 35-foot whip antenna; will
also tune into a long wire antenna of shorter length,
depending on frequency and antenna configuration.

g03742102
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DESCRIPTION
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Figure 2-1. Typical Equipment Packaging
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SECTION 2
INSTALLATION

2-1. EQUIPMENT INSPECTION.

The ATSA-3 was assembled, calibrated, and tested at the factory before shipment.
Inspect all packages for possible damage during transit. Carefully unpack each crate as
indicated by the packing list provided with the shipment. Inspect all packing material for

parts that may have been shipped as loose items (technical manuals, hardware, etc.).

2-2. EQUIPMENT PACKAGING.

The equipment is shipped in boxes as shown in figure 2-1 (typical equipment packag-
ing). The box number and contents are stenciled on the outside of each box. Whether an
equipment is crated or uncrated, various precautions must be observed in handling to pre-

vent personnel injury and/or damage to the equipment.

The ATSA-3 is packed in two crates including loose items crate (table 2-1). Each
crate is assigned a number which appears on the crate. TIigure 2-1 shows typical packaging.

Figure 2-2 illustrates the outline dimensions and contains installation information.

TABLE 2-1. LOOSE ITEMS

Part No. Description Qty
CA484 Cable, antenna 1
MS3057-16 Clip, cable 1
MS3106B28-21P Connector 1
MS3420-16A Bushing, rubber 1
P1288-32-414S17 Connector, waterproof
UG925/U Connector, rf 2
RG215/U Cable, coaxial
MSCA-37 (When customer specified)

#03742102 2-1



2-3. INSPECTION AND DAMAGE.

Inspect the outside of all crates for possible transit damage. While following the
procedural installation instructions, carefully unpack each crate as indicated. Inspect all

packing material for parts which may have been shipped as loose items.

With respect to equipment damage for which the carrier is liable, The Technical
Materiel Corporation will assist in describing methods of repair and furnishing of replace-

ment parts.

2-4. UNCRATING METHODS.

The following information briefly outlines general uncrating methods. They must be
adhered to when unpacking the ATSA-3 to prevent damage. Keeping in mind previously dis-
cussed information on material handling, packing data, inspection and damage, proceed as

follows:
a. Remove wire straps or bands from around the crate with a pair of snips.

b. Unless otherwise specified, remove nails from three sides of the crate with a

nail puller. Do not use claw hammer, pinch bar, etc.

c. When the sides have been removed, rip off the moisture-proof paper. If a knife

is used, care should be exercised not to mar equipment.
d. If equipment is not packed in a cardboard carton, remove it from crate.

e. If after removing moisture-proof paper, a cardboard carton is encountered,

carefully open with a case cutter or remove tape.

f. Where applicable, remove the following:
. Creased cardboard blocking pieces.
. Barrier bags.

Tape.

1

2

3

4. Molded cushioning.
5. Cellulose wadding.
6

. Tissue paper.

2-2 903742102
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2-5.

Check off items unpacked on the packing list or equipment supplied list.
NOTE

Anticipating the possibility of repacking the ATSA-3 for relocation,

it is suggested that all packing crates and materials be saved.

POWER REQUIREMENTS.

The ATSA-3 requires a single-phase source of 115/230 vac +10%, 50/60 hz. The

minimum power requirement is 80 watts.

2-6.

INSTALLATION.

NOTE

This paragraph (2-6) contains general installation instructions for
both the AX5175 control unit and the AX5176 tuning unit. However,
since it is more convenient to check out the AX5176 tuning unit
before it is secured in its final installation, it is suggested that the
AX5175 control unit be installed in the transmitter equipment rack
and that interconnect cables be connected between the equipment
rack and the AX5176 tuning unit (positioned but not yet secured in its
final installation). Preoperational checkout of bandswitching and
prepositioning should then be performed in accordance with para-
graph 2-7. Upon successful completion of the preoperational
checkout, the AX5176 tuning unit should be secured in its final

installation.

The AX5175 control unit is normally installed in the transmitter equipment rack and

the AX5176 tuning unit is normally installed remote from the control unit (no more than

100 feet) and at the base of the antenna installation (within 27 inches). The AX5175 control

unit is designed for installation in a standard 19-inch equipment rack, making its location

basically fixed and predicated on the total transmitter installation. However, some flexi-

bility is permitted with the AX5176 tuning unit installation. It may be installed at any

003742102
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attitude, providing the installation is secured with the six mounting apertures of the case.
(The AX5176 tuning unit weighs approximately 60 pounds.) Further, since the tuning unit
contains no operating controls or indicators, it may be encased in a watertight enclosure,
providing additional protection against the elements, particularly humidity. The only
restrictions imposed on the installation of the AX5176 tuning unit are that it be no more than
100 feet from the AX5175 control unit and that it be no more than 27 inches from the antenna.

Refer to figure 2-2 for further installation details.

It is suggested that connectors J201 and J202 on the AX5176 tuning unit be wrapped
with waterproof tape as an added precaution. It is not necessary to wrap the RF OUT

connector, but electrical tape may be used.

2-7. PREOPERATIONAL CHECKOUT.

Once the AX5175 control unit and the AX5176 tuning unit have been installed and
interconnected with the associated transmitting system, a checkout of bandswitching and

prepositioning should be performed in accordance with the following procedure.

NOTE

No r-f power is required for these checks, and high voltage should

not be applied to the transmitter.

a. Energize the associated transmitter. (Refer to transmitter technical manual for

this operation.)

b. Set the AUTO/MANUAL switch (located within AX5175 control drawer) to the
H

AUTO position. i

c. On the AX5175, set the AUTO/SENSE/PP switch to the AUTO position, and set
the ON/AC switch to the’ON position.

d. On the transmitter exciter unit, set the frequency selector switches to
02.59999 mhz. Proper bandswitching of the AX5176 tuning unit will be indicated by illumi-

nation of the appropriate band indicator on the AX5175 control unit.

2-6 903742102



e. Initiate prepositioning on the associated transmitter. (On TMC HFT-1KJ series
transmitters, prepositioning is initiated by depressing the TUNE pushbutton on the AX5130.
In some instances, the T[}NE pushbutton must be depressed twice.) Prepositioning of the
AX5176 will be indicated on the AX5175 control unit by the illumination of the P. POS

indicator.

f. Repeat steps d. and e. for the following frequencies: 02.5999, 02.9999,
05.0000, 08.0000, and 16.0000 mhz.

NOTE

The humidity potentiometer in the AX5176 tuning unit is preset.
However, the setting may not be proper for the particular installa-
tion and will caﬁse the HMD indicator on the AX5175 control unit
front panel to light erroneously for the installation. If this should
occur, remove the tuning unit cover and back off on the setting of

the humidity potentiometer to extinguish the HMD indicator.

903742102 2-7
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Figure 3-1. AX5175 Control Unit, Controls and Indicators
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SECTION 3
OPERATOR'S SECTION

3-1. GENERAL.

The ATSA-3 impedance matches the nominal 50-ohm output of a 1-kilowatt trans-
mitter to a 35-foot vertical whip antenna. This section details the functions of the AX5175
" control unit front panel controls and indicators. The AX5176 tuning unit does not contain
any front panel operating controls and indicators. For full operating instructions for the
ATSA-3, when combined with a transmitter configuration, refer to the associated trans-

mitter operating instructions.

3-2. CONTROLS AND INDICATORS.

Table 3-1 details the functions of the AX5175 control unit operating controls and

indicators. Figure 3-1 locates the controls and indicators.

TABLE 3-1. CONTROLS AND INDICATORS

Panel Designation Function
1. BYPASS indicator Lights to indicate BYPASS/OFF switch is set to BYPASS
position.
2. Band indicators When illuminated, indicates the position of the AX5176 tuning

unit bandswitch: 1.5-2; 2-2.6; 2.6-3; 3-5; or 5-30.

3. BAND pushbutton Permits manual control of the band selection circuitry in the
AX5176 tuning unit. When pressed, causes the AX5176 band-
switch to step one position; releasing and pressing the BAND
pushbutton again causes the bandswitch to step to its next posi-
tion. (AUTO/MAN switch must be set to MAN position for
manual control of bandswitching. ) {eeods

4. T. meter Provides an indication of the indnetance fining for hoth pre-
positioning (using feedback from preposition potentiometers)
and for final tuning (using output of sensing circuit).

#03742102 3-1



TABLE 3-1.

CONTROLS AND INDICATORS (Continued)

Panel Designation

Function

5. C meter

6. AC indicator

7. P.POS indicator

8. RF TRIG indicator

9. RDY indicator

10. FAULT indicator

11. HMD indicator

12. TUNE pushbutton

13. AUTO/SENSE/PP switch

14. C switch

15. L switch

Provides an indication of the capacitance tuning for both
prepositioning (using feedback from preposition potentiom-
eters) and for final r-f tuning (using output of sensing
circuit).

Lights to indicate application of power to ATSA-3 when
ON/AC switch is set to ON.

Lights to indicate completion of prepositioning.

Lights to indicate application of r-f trigger from asso-
ciated transmitter.

Lights to indicate completion of final tuning.

Lights to indicate tuning has not been accomplished within
5 seconds nominal.

Lights to indicate excessive humidity in the AX5176
tuning unit.

When pressed, initiates the tuning sequence; however, in
applicable transmitting systems, the TUNE pushbutton on
the transmitter control unit should be used to initiate
tuning.

In AUTO position, tuning is accomplished automatically.

In MANUAL SENSE position, connects front panel L and
C meter to sense circuits, providing indication for final
tuning.

In MANUAL PP position, connects front panel L and C
meters to the preposition control circuits, and indicates
prepositioning.

In down (-) position, adjust capacitance tuning in negative
direction; in up (+) position, adjusts capacitance tuning in
positive direction. Used only in manual tuning.

In down (-) position, adjusts inductance tuning in negative
direction; in up (+) position, adjusts inductance tuning in
positive direction. Used only for manual tuning.

¢03742102



TABLE 3-1. CONTROLS AND INDICATORS (Continued)

Panel Designation Function

16. ON/AC switch Controls primary power application to the AX5175 control
unit. In ON position, a-c power is applied. In AC posi-
tion, a-c power is disconnected.

17. BYPASS/OFF switch In BYPASS position, bypasses the tuning circuitry in the
AX5176 tuning unit, thus enabling direct connection of the
antenna to a receiver.

3-3. PRELIMINARY CONTROL SETTINGS.

Before applying power to the associated transmitter, of which the ATSA-3 is a part,
check that the antenna connection is properly made at the output of the AX5176 tuning unit,
and check that all controls on the associated transmitter are set to their proper positions.

Refer to the associated transmitter technical manual.

Before proceeding with the operating procedures, ensure that the ON/AC switch on

the AX5175 control unit front panel is set to AC (off).

3-4. OPERATING PROCEDURES.

The ATSA-3 is designed primarily for automatic tuning operation; however, in the
event of failure in automatic control circuitry, it may be operated manually. The proce-
dure for automatic tuning is outlined in % 3-2; the procedure for manual tuning is out-
lined in_;;&,pégﬁ -3. Before attempting té‘operate the ATSA-3, the control settings for the
associated transmitter should be completed. Refer to the associated transmitter technical

manual.
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TABLE 3-2. AUTOMATIC TUNING

Step Unit Operation Normal Indication

1 Associated Energize associated Refer to associated transmitter

transmitter transmitter. technical manual.

2 ATSA-3 Set AUTO/SENSE /PP switch The appropriate Band indicator on
to AUTO position and set the AX5175 will illuminate when
the AUTO/MANUAL switch bandswitching (for the selected fre-
(located within AX5175 quency) is complete.
control drawer) to AUTO.

3 Set ON/AC switch to ON. AC indicator lamp should light as
soon as tuning elements are
prepositioned.

4 Associated Apply high voltage, adjust Refer to associated transmitter

transmitter power level, and initiate technical manual. ATSA-3 will

tuning on associated tune automatically. During the

transmitter. tuning sequence, the ATSA-3 front
panel P.POS indicator will light,
followed by the RF TRIG indicator
lighting, followed by the RDY indi-
cator lighting.

TABLE 3-3. MANUAL TUNING
Step Unit Operation Normal Indication

1 Associated Energize associated Refer to associated transmitter

transmitter transmitter. technical manual.

2 ATSA-3 Set AUTO/SENSE/PP switch No indications.
to MANUAL PP position.

3 Set ON/AC switch to ON. AC indicator lights. The appro-

priate Band indicator lights for the
frequency selected on the asso-
ciated transmitter.
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TABLE 3-3. MANUAL TUNING (Continued)

Step Unit

Operation

Normal Indication

NOTE

Bandswitching for the ATSA-3 is accomplished automatically when

the unit is interconnected in the transmitter system. The band-

switching however, may be accomplished manually by setting the

AUTO/MANUAL switch (located within AX5175 control drawer) to

the MANUAL position and by pressing and releasing the BAND push-

button sequentially until the appropriate band indicator illuminates.

4 ATSA-3

Adjust inductance and capa-

citance to prepositioning
reference data for selected
band by carefully adjusting

L and C switches in required
directions.

NOTE

The L and C meter readings are
set to the proper levels as indicated
on the prepositioning reference data
(table 3-4) for the selected band.

Operation of the associated transmitter on different frequencies

over an extended period of time will allow the operating station to

compile a tuning chart.

Once this has been accomplished, the

operator should use the tuning chart for prepositioning the L and C

components of the ATSA-3.

The data supplied in table 3-3 may be

used as a starting reference until a station tuning chart has been

compiled.
5 Associated
transmitter
6 Associated
transmitter
7 ATSA-3

Apply high voltage to assoc-
iated transmitter.

Tune associated transmitter.

Set AUTO /SENSE/PP switch

io MANUAL SENSE
position.

Refer to associated transmitter
technical manual.

Refer to associated transmitter
technical manual.

No indication.

703742102
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TABLE 3-3. MANUAL TUNING (Continued)

Step

Unit Operation Normal Indication

9

Perform final tuning by very L and C meters indicate 0.

carefully adjusting L and C
switches in small increments

in required direction until
_both L and C meters indi-
cate 0 on upper scale. If L °
meter is initially on positive .
(+) side of 0, adjust L switch
first to zero L meter. If L ) ‘ -
J meter is initially on negative T
(-) side of 0, adjust C switch

first to zero C meter.

-~

NOTE

The choice of starting with the L or C switch for final tuning will
generally be correct by noting on which side of 0 the L meter is
indicating. If the L meter initially indicates on the poSifiw\n;:e side of
0, adjust the L switch first; if the L meter initially indicates on the
negati;e' side of 0, adjust the C switch first. However, certain
crossover points may be encountered, especially at the low end of
the frequency bands and following the indicated rule will actually
result in both meters moving away from 0 in the opposite directions.
If the meters continue to move away from 0 as the L or C switches
are repeatedly tapped, a point can be reached where the tuning is
lost, necessitating returning to preposition the elements, by remov-
ing high voltage and repeating steps 2 and 4. If this situation is
encountered, reverse the rule when final tuning is repeated. Con-
tinued operation of the final tuning procedure at particular frequen-
cies will provide awareness of the location of these crossover points

and indicate when the rule applies and when the opposite is true.

Associated Perform a check of Refer to associated transmitter
transmitter reflected power technical manual.
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TABLE 3-3. MANUAL TUNING (Continued)

Step Unit

Operation

Normal Indication

10 ATSA-3

Adjust L and C switches for
minimum reflected power.

Associated transmitter reflected
power meter will indicate minimum
Refer to assoc-
iated transmitter technical manual.

reflected power.

703742102

FIIR

“

{.* s

A

St { ; V'_
TABLE 3-4. PREPOSITION TUNING CHART

~Y
P
&

Frequency P.P. ;/” P.P,
(Mhz) L C
02,0000 10 12
02.1000 8.75 12
02.2000 7.25 12
02. 3000 7 12
02.4000 6 12
02.5999 5 12
02.6000 6.6 12
02,7000 5.75 12
02,8000 4.9 12
02.9999 4.1 12
03.0000 4.9 12
04.9999 4.9 12
05.0000 3 12
06.0000 3 12
07.9999 3 12
08.0000 3 8.5
09.0000 3 8.5
16. 35000 3 8.5
11.9999 3 8.5
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TABLE 3-4. PREPOSITION TUNING CHART

(Continued)
Frequency P.P. P.P.

(Mhz) L C
12. 0000 3 9
13.0000 3 9
14.0000 3 9
15. 9999 3 9
16. 0000 3 8
17.0000 3 8
18.0000 3 8
19,0000 3 8
20.0000 3 8
21.0000 3 8
22,0000 3 8
23.0000 3 8
24,0000 3 8
25.0000 3 8
26.0000 3 8
27.0000 3 8
28.0000 3 8
29,0000 3 8
30.0000 3 8

3-5. OPERATOR'S MAINTENANCE PROCEDURES.

Operator's maintenance should be performed during idle periods of shut down. When
equipment is operated on a fairly constant basis, cable connections and movable parts

should be periodically inspected for mechanical and/or electrical operation.
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The operator should inspect the front and rear of the AX5175 control unit and observe
that all meters, knobs, indicators and terminal strips are not broken or cracked. Refer to
paragraph 3-4 and ascertain that all controls and indicators are operating properly. Should
any component show signs of wear, aging, or overheating, perform the necessary replace-

ment and repair procedures.

Operator's maintenance should also include the repair of broken or cracked knobs,
fuses, and indicator lamps. Cable connections, where necessary, should be repaired if
found to be broken or loose. It is particularly important to check cabling for snagging if
equipment is affixed with equipment slides and mounted in an equipment cabinet or trans-

mitter frame.

The AX5176 tuning unit contains a sensing circuit in sensing assembly (AX5180) A204
that may require adjustment. It is not recommended that the adjustment be performed at the
antenna base. The assembly must be removed from the tuning unit and adjusted by oper-
ating into a 50-ohm dummy load with the transmitter set to 16 mhz and a 200-watt power
output. (See figure 6-7.) Connect a d-c vtvm from J1-4 to ground and adjust balance poten-
tiometer R9 for a 0-volt indication. Then connect the d-c vtvm from J1-1 to ground and

adjust capacitor C2 for a 0-volt indication.

'WARNING

Use an insulated tool to adjust capacitor C2.

903742102 3-9/3-10



SECTION 4
PRINCIPLES OF OPERATION

4-1. GENERAL.

The principles of operation of the ATSA-3 are presented in two parts. The first
part provides a functional block description of the equipment to define the signal flow be-
tween board assemblies and units and to indicate the general functions within each board
assembly and unit. The second part describes the operation of each board assembly and
unit at the detail circuit level to better understand circuit operation and to identify circuit

controls and adjustments for operation and maintenance.

4-2. TFUNCTIONAL BLOCK DIAGRAM DESCRIPTION. (See figure 4-1.)

————

, a. The ATSA-3 operates in two modes Mltlon and final tumng In the;'orep“o-“
'sition mode, the capacitive and 1nduct;\7e olo}nents in the tuning unit are pos1t1oned a;o“chorrd— P
“ing to the fr‘equency band selection, to obtain as near a starting point before final tuning.

In the final tuning mode, the capacitive and inductive elements undergo final positioning to

obtain minimum vswr.

b. Prepositioning is controlled by application of a preposition selection voltage
from the associated exciter to steering diodes CR1 through CR14 on the greposnmn board.
A positive d-c voltage is placed on the line corresponding to the selected béhd The steer—
ing diodes route the d-c voltage to one of four L preposition potentiometers R1 through R4
and to one of four C preposition potentiometers R5 through R8. The resultant d-c output of
the selected potentiometers is routed through normally closed contacts of relay K1 toa C
and L output servo board. The C and L output servo boards are identical; each receives

the associated C and L signal.

¢. The d-c preposition voltage is mixed with a 1.1-volt a-c chopped signal from
Q5 and Q6 and applied to amplifier Z2. The output of amplifier Z2 is again amplified by Z1
and Q3, buffered by emitter follower Q4, and developed across push-pull amplifier Q1, Q2.

003742102 4-1



The push-pull amplifier develops drive for the servo motor in the tuning unit, and the
»aéséc‘:iajc_ed servo motor starts driving towards the preposition point. As the servo motors
drive toward the final preposition value, a tach feedback signal derived from a potentiom-
eter driven by the servo meters indicate the servo position, and is applied back to the
associated output servo board. The tach feedback signal is summed with the preposition
voltage at the input of amplifier Z1. When the tach feedback signal, which indicates the

position of the servo, equals the preposition voltage, which indicates the requested preposi-

tion point, the output of the output servo board goes to zero and the servos stop driving.

d. Each output servo board contains a rectifier CR8 which provides an indication of
emitter follower Q4 output. The rectified output of each output servo amplifier is summed
by resistors R9 and R10 on the control board. The d-c voltages are a function of servo
imbalance, representing the difference between the requested servo position and the actual

servo position.

e. As the servos are prepositioning, a positive voltage is applied to amplifier Z2
on the control board. The positive output of Z2 turns on switch Q5 which turns off switch Q6.
With Q6 turned off, the +35 volts switched is allowed to be applied to time delay circuit con-
sisting of resistor R25 and capacitor C6. The time delay circuit provides a nominal
25 second delay to allow sufficient time for prepositioning to be completed before a fault is

indicated.

f. If the servos do not preposition within the alloiéd.t;mé delay, capacitor C6 is
allowed to charge to within 2/3 of the +35-volt level, which turns on switch Q7. Turning on
switch Q7 fires scr Q11, which indicates a fault and a number of events occur. \\First, the
front panel FAULT indicator is lighted. Also, scr Q13 is fired and turns off swi:czh Q14,
Q15 which removes the +35-volts switched from the system. With switch Q14, Q15 turned
off, switch Q4 isﬂ ﬁl‘ynerdx off, switch Q3 is turned on, enabling switch Z1. L:I‘he output of Z1
then fires control triac Q2 which fires a-c triac Ql. Firing Q1 opens théﬁlZO-volt a-c pri-
mary line of transformer T103 and removes the 26-volt a-c excitation for the servo motors
in the tuning unit. Therefore, disabling the +35-volt switched voltage removes +35 volts

from the preposition board, the two output servo boards, and the tuning unit; disabling the
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26-volt a-c excitation voltage stops and prevents damaging the servo motors. As a result,
the entire ATSA-3 system is effectively shut down, except for the plus and minus 12 volt

supply.

g. After a fault occurs, the circuits must be reset. This is accomplished by
pressing the front panel TUNE button which applies a ground to scr's Q11 and Q14,
effectively unfiring the scr's, returning the circuits to the status that existed before timing

out to a fault condition.
N "“N e [ : /ﬂk

h. If the mductwe and capamtlve elements in the tumng unit are prepositioned cor-
rectly within the alloted t1me the tach feedback signals from the co11 assembly A202 and
capacﬁor ‘es’s}embly A203 in the tuning unit, respectively, /&fﬁqual to the pl:gSét voltage
and the voltage at the junction of resistors R9 and R10 on the control board goes to zero. As
a result, the time delay circuit is not allowed to time out and a fault condition is not sensed.
The output of amplifier Z2 on the control board then goes to zero, turning off switch Q5
which turns on switch Q6 and lights the front panel P.POS indicator, indicating the suc-
cessful completion of the preposition mode. The ATSA-3 can remain in the preposition

mode indefinitely, and await an r-f trigger from the transmitter before the final tuning mode

is initiated. -

[ NN o {,‘ RO A L«Jwv N C e .
i. Followmg the prepOS1t10n mode the ATSA-3 cu'cultry awalts r-f triggers from
. —

the transmitter before entering the; f1na1 tuning mode. wmggers ‘are applied from
the transmitter; one is applied to the prepOS1t10n board to switch from the preposition volt-
ages to the sensmg Voltages from the tumng unit; the other is applied to the control board to

initiate a timing cycle. L

j» The r-f trigger from the transmitter is applied to amplifier Z1 on the preposi-
tion board. The resultant output of Z1 turns on switch Q10 which applies a ground to
relay K1, energizing K1. With K1 energized, the preposition voltages from the preposition
potentiometers are disconnected and the C sense and L sense outputs of sensing assembly
A204 on the tlf\mngt {;mt are routed through the contacts of relay K1 to the respective output

servo card. In addition to being routed to the output servo cards, the C sense and L sense

signals are also applied to amplifiers Z2 and Z3, respectively, on the preposition board.

703742102 4-
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k. Simultaneously, an r-f trigger from the transmitter is applied to switch Q9 on
the control board. The r-f trigger turns off Q9 and starts a time delay circuit consisting of
resistor R33 and capacitor C8. The time delay is adjusted to allow sufficient time for the

ATSA-3 circuitry to complete final tuning before shutting down the system.

1. Thus, when the final tuning mode is entered, a number of events occur simul-
taneously. ’Eir‘st, the fixed preposition voltages are removed, allowing the servos to con-
tinue tuning. The voltage to which they will tune is derived from the sensing circuit on the
tuning unit which is routed through energized contacts of relay K1 on the preposition board
and to the servos in the tuning unit via associated servo amplifiers. Einally, a time delay
circuit is activated on the control board which allows sufficient time for the circuits to zero

out before shutting down the system.

m. The order of tuning must be controlled and is accomplished by the remaining
circuitry on the preposition board. The operation of the tuning circuits on the preposition
board can be divided into various possible tuning sequences, according to frequency. First,
mrmal) sequence is described in the frequency range of 4 to 30 mhz. Then, the

sequenceg_”g(’e}pﬂ 4 mhz are described.
NOTE

The reason for not considering below 4 mhz as a normal sequence
is because of possible phase reversals that may occur at the low
end of the frequency band; a contingency that has been anticipated
by the addition of certain circuits on the preposition board.

5 R

nNe .

n. Above 4 mhz, the L sensing circuit amplifier Z3 i‘e»ge\‘i\v.é‘_s 'ciipositive voltage and *
the C sensing circuit amplifier Z2 receives a(éé\éatitvvé voltage. With a positive input volt-
age applied to Z3, the output of Z3 is also positive. The positive output turns on switch Q3.
With switch Q3 turned on, scr Q6 cannot be fired. With Q6 disabled, switch Q9 is turned on

and places a ground on the C servo input line, effectively turning off the C servo.

o. Meanwhile, the L servo is perm}itted to tune because switch Q5 is turned off.
There are two methods in which switch_@?één be turned on. One method is via amplifier

72: however, with a negative C servo input, the negative output of Z2 is blocked by a diode.
Cr a5
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The second manner is via scr Q4 and an associated diode. However, because scr Q6 is dis-

abled as a result of a positive L input, this path is also blocked. Therefore, on initial
normal tuning sequence, the C circuit is disabled and remains disabled until the L circuit

goes to zero.
5 v, ” i
vty

p. Thus, the noi‘rﬁal sequence is that when C is enabled, it will zero out if it is
phased correctly. As C goes to zero, L is correcting the zero and therefore never moves
off zero. After both C and L zero out, the circuitry is satisfied and tuning is completed in

a normal sequence.

q. If the C servo weré tz‘o undefgo a‘ crossover after going to zero a first time, it
would result in erroneous final tuning if allowed to continue. If a phase reversal should
occur, it must be sensed and the order of tuning must be reversed. Thus, instead of
grounding the C servo and permitting the L servo to tune in the normal sequence described
;ab\ove\, the L servo input must be”grxounded and the C servo permitted to tune. When the L
input went to zero, the zero o.'l'itpu’t of amplifier Z3 turned;gili;switch Q3. This fires scr Q6.
Simultaneously, switch Q8 is turned on and turns off switch Q9, removing the ground from
the C servo, permitting the C servo to tune. With Q6 fired, switch Q2 is turned on, turning
off switch Q1. Now, if the C input to amplifier Z2 goes positive, the positive output of Z2 is
routed through the diode and turns on switch Q5. With switch Q5 turned on, the L servo input
is grounded. Thus, on a phase reversal, the L servo is disabled and the C servo takes over

the tuning function.

o _ A
R

r. Below 4 mhz, consider L starting positive as tuning commences. L zeros out
and fires scr Q6. Then C starts tuning. As C approaches zero, there may be a crossover.
Instead of L correcting itself, it starts going in a positive direction a second time. Remem-
ber that after having gone from positive to zero a first time, Q6 has fired, removed the
ground from the C servo input, and primed scr Q4. Therefore, a second positive output
from amplifier Z3 is routed through a diode and fires scr Q4. With Q4 fired, switch Q5 is
turned on and the resultant ground deactivates the L servo. The C servo is now allowed to
zero out. Then, when C goes to zero, the tuning sequence is satisfied. This is one
Instance where, instead ot going to zero, the L 1nput reverses and goes positive a second
‘timc. When this condition is sensed, the L servo is disabled and the C servo is permitted

to correct itself.
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s. A possibility exists at 2 mhz that instead of the L input being positive, it is
negative and instead of the C input being negative, it is positive (2 complete reversal). If
the output of amplifier Z3 is negative or zero, it immediately fires scr Q6. (The only time
Q6 is not fired is on a positive input.) With Q6 fired, switch Q2 is turned on and turns off
switch Q1. The output of amplifier Z2 is now a positive voltage which turns on switch Q5
via the diode. With switch Q5 turned on, a ground is applied to the L servo, turning off the

L servo. Now, the C servo is allowed to do the tuning and is permitted to zero out.

t. When an r-f trigger is applied to the COntrol board from the transmltter, it
turns off switch Q9 and starts a time delay circuit consisting of res1stor$R3ﬁ3 axfélidcap"amtor
C8. The time delay circuit provides sufficient time for the circuits to zero out. After the
time delay is completed sw1,t:c‘h QlO is turned on and fires scr Q13. Firing Q13 disables

the system‘ as prev1ous1y descrllf)ed except that the FAULT indicator does not light because
scr Q11 is not fired. Switch Q12 operates off of scr Q13. When the tuning sequence is
completed, scr Q13 fires and effectively turns off switch Q12. With Q12 turned off, the tune
complete signal and the ready signal lines are open. Opening these lines lights the front

panel RDY indicator and informs the transmitter that it can now load and drive up.

u. The control board contains a key interlock circuit Q16, Q17. The key interlock
circuit maintains the transmitter in an off condition preventing the generation of r-f until
prepositioning is attained. This ensures that r-f is not generated until the preposition area

is reached.

e -

v. The ATSA-3 operates frc;m a 115/230 volt input which is applied to switch S104
via fuses F101 and F102. When the ON/AC switch is set to ON, the primary input voltage
is routed to transformers T101 and T102. From T102, secondary windings develop 18 and
40 volts a-c which are applied to the power supply board. On the power supply board, the
voltages are routed through full-wave rectifier circuits followed by filtering networks to
develop +40, +35, +12, and -12 volts d-c. The secondary windings of T101 develop
1.1 volts a-c that is used in the chopper circuit on the output servo cards, and 26 volts a-c

that is used for servo excitation.

4-8 ¢03742102



PE AN - e
w. The tuning unit contains a humidity sensing potentiometer on coil assembly A202

which supplies a humidity signal to amplifier Z1 on the pbwer supply 'card. When the
humidity exceeds a preset level, the humidity signal turn\sq off amplifier Z1. As a result,
switch Q1 is turned off and turns on switch Q2. With Q2 turned on, the front panel HMD

indicator lights alerting the operator to the sensing of excessive humidity in the tuning unit.

4-3. DETAIL CIRCUIT DESCRIPTION. (See figures 6-1 and 6-2.)

NOTE

Figure 6-1 is the AX5175 overall schematic diagram and figure 6-2
is a schematic diagram of the mother card. The control unit con-
tains five cards A101 through A105 whose inputs and outputs are
routed to connectors J101 and J102. The tuning unit inputs and
outputs are routed to connector J103. The transmitter inputs and

outputs are routed to connector J104.

a. PREPOSITION. (See figure 6-3.)y =~ 7. "o

(1) The preposition inputs correspond to the transmitter bands with the selected
band receiving +24 volts dc. The +24-volt d-c input is routed by steering diodes CR1
through CR15 in such a manner that one potentiometer R1 through R4 is selected to preposi-
tion L and one potentiometer R5 through R8 is selected to preposition C. Potentiometers R1
through R8 provide a voltage for prepositioning the L and C servos via contacts of relay K1
and pins S and M, respectively. Various combinations of potentiometers are selected

according to the band selection.

o

(2) For example, selecting the 5-8 mhz band places +24 volts dc on pin j. .
The positive voltage is routed through diode CR7 and is developed across potentiometer R4
and is also routed through diode CR8 and is developed across potentiometer R5. In addi-
tion, the positive potential at the cathode of CR7 and CR8 back biases diodes CR4, CRS5,
CR6, CR11l, CR12, CR13, and CR14. Further, the positive output of R4 is routed through
("R20 and the positive output of R5 is routed through CR19. The positive potential at the

cathode of CR19 and CR20 back biases diodes CR16, CR17, CR18, CR21, CR22, and CR23.
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(3) The L preposiﬁon inputs at pins 16 and 17 in the 2-2.9999 mhz range is
divided into 10 preposition voltages. The 10 voltages are controlled by a resistive voltage
divider on the 100 khz wafer switch on the associated exciter. As the frequency is incre-
mentally increased between 2.0 and 2. 9999 mhz, a different valued resistor is inserted in
series with the L preposition input to the preposition board. Dividing up the low end of the

frequency band provides a fine tuning for the L section to obtain minimum swr.

(4) The rééultaﬁt prepositioﬂ output voltage from the selected potentiometers is
routed to pins S and M via contacts of relay K1. From pins S and M, the voltages are
applied to the output servo cards where they are chopped and develop a corresponding a-c
voltage that is applied to the respective servos in the tuning unit. As a result of receiving
the a-c voltages, the servos position themselves to the corresponding selected preposition

setting.

Lt

(5) After prepos1t1on1ng is accomplished, the next mode is the final tuning
mode. The system can perform preposition and remain in the preposition mode. However,

once an r-f trlgger 1s recelved it must tune within approximately 25 seconds, or a fault
e e e '“—*‘?' T " g/, g
will be indicated. Followmg a fault, the system awaits recycling, A Lo v

e

(6) Followmg the& p179p0s1t10n mode, the preposmon board circuitry awaits a
posutl\iq r-f trigger 1np1£t at pin Zi The r-f trigger is derived from the sensing circuit in
the g&u:nngi,f 11n1t When an r-f trigger is applied to pin 21, the positive voltage is applied to
amplifier Z1. The resultant positive output voltage of Z1 forward biases transistor switch
Q10. With switch Q10 forward biased, a ground is applied to one side of relay K1. The
other side of relay K1 is connected to +35 volts switched via pin 12, and relay K1 energizes
with the application of a ground. With relay K1 energized, the preposition voltages from
potentiometers R1 through R8 are removed from the L and C servos. Instead, the L and C
sense 81gnals derived from the sensing assembly A204 on the tuning unit are applied to
pins ﬁ and 4}3 respectively. From pins 10 and 13, they are applied to amplifiers Z3 and

Z2, respectively, in addition to being routed to the servos in the tuning unit via energized

contacts of relay K1 and pins M and S, respectively.
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(7) Thus, when the final tuning mode is entered, a number of signals are
removed and/or rerouted. First, the fixed preposition voltages are removed allowing the
servos to continue tuning. The voltage to which they will tune is derived from the sensing
circuit on the tuning unit which is routed through energized contacts of relay K1 on the pre-
position board and to the servos in the tuning unit via associated servo amplifiers. Finally,
the order of tuning must be controlled and is accomplished by the remaining circuitry on the

preposition board and is (iietalled in the followmg paragraphs
™

s N .”',;_L,,___‘_kwv RO & f @> ?t, b b

(8) The operation of the tumng circuits on the preposxtlon board w1ll be divided
into various possible tuning sequences, according to frequency. First, a (normal) sequence

is described in the frequency range of 4 to 30 mhz. Then, the sequences below 4 mhz are
described. b S b;

NOTE

The reason for not considering below 4 mhz as a normal sequence
is because of possible phase reversals that may occur at the low
end of the frequency band; a contingency that has been anticipated

by the addition of certain circuits on the preposition board.

(9) Above 4 mhz, L sensing circuit amplifier Z3 receives a positive voltage
and C sensing circuit amplifier Z2 receives a negative voltage. With a positive input volt-
age applied to pin 3 of amplifier Z3, the output at pin 6 of Z3 is also positive. The positive
output at pin 6 is applied to the base of transistor switch Q3, forward biasing Q3. As a
result of forward biasing Q3, a ground is applied at the junction of resistors R44 and R45.
This effectively removes"the\vokltage developed across resistor R46 via the +35-volt
switched input line at pin 12. The grounding of the junction of resistors R44 and R45 pre-
vents firing scr transistor Q6. With Q6 disabled, the +35 volts switched is applied to the
‘base of Q9 via resistors R52 and R53. The positive voltage at the base of Q9 forward

biases Q9 and places a ground on the C servo input line, effectively turning off the C servo.

(10) Meanwhile, the L servo is permitted to tune because transistor switch Q5
is back bhiased. There are two methods in which Q5 can be forward biased. One method is

via amplifier Z2; however, with a negative C servo input, the negative output of Z2 is

R TR
] §

N PR
iy e r?.. ¢
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blocked by diode CR25 and prevents enabling Q5. The second manner is via scr Q4 and
diode CR30, however, because scr Q6 is disabled by the ground via Q3 as a result of a
positive L input, this path is also blocked. Therefore, on initial normal tuning sequence,

the C circuit is disabled and remains disabled until the L circuit goes to zero.

(11) Thus, the normal sequence is that when C is enabled, it will zero out if it
is phased correctly. As C goes to zero, L is correcting the zero and therefore, never
moves off zero. After both L and C zero out, the circuitry is satisfied and tuning is com-

pleted in a normal sequence.

(12) If the C servo were to undergo a crossover after going to zero a first time,
it would result in erroneous final tuning if allowed to continue. If a phase reversal should
occur, it must be sensed and the order of tuning must be reversed. Thus, instead of

_grounding the C servo and permitting the L servo to tune in the normal sequence described
?.bove, the L servo }Arrlggt must be grounded and the C servo permitted to tune. When the L
input went to zgrg, the zero output of amplifier Z3 unbiased transistor switch Q3. This
removes the ground from the junction of resistors R44 and R45 and results in the firing of
scr Q6. Simultaneously, transistor switch Q8 is forward biased and grounds the input to
Q9 which disables Q9 and removes the ground from the C servo, permitting the C servo to
tune. With Q6 fired, the +35 volts switched input is routed through Q6 to the base of Q2,
enabling Q2. With Q2 enabled, the +35 volt switched input to the base of Q1 is grounded,
disabling Ql. Now, if the C input to amplifier Z2 goes positive, the positive output of Z2 is
routed through diode CR25 and forward biases transistor switch Q5. With Q5 enabled, the

L servo input is grounded. Thus, on a phase reversal, the L servo is disabled and the C

servo takes over the tuning function. ,

e TN - , i

(13) Now consider the‘tuning sequence belo;,v 4 mhz. Consider L starting posi-
tive as tuning commences. L zeroes out and fires scr Q6. Then, C starts tuning. As C
approaches zero, there may be a crossover. Instead of L correcting itself, it starts going
in a positive direction a second time. Remember that after having gone from positive to
zero a first time, Q6 has fired, removed the ground from the C servo input, and primed
scr Q4. Therefore, a second positive output from amplifier Z3 is routed through diode

CR26 and fires scr Q4. With Q4 fired, a positive voltage is applied to the base of
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transistor switch Q5 via diode CR30, enabling Q5. With Q5 enabled, the resultant ground
deactivates the L servo. The C servo is now allowed to zero out. Then, when C goes to
zero, the tuning sequence is satisfied. This is one instance where, instead of going to zero,
the L input reverses and goes positive a second time. When this condition is sensed, the L

servo is disabled and the C servo is permitted to correct itself.

(14) A possibility exists at 2 mhz that, instead of the L input being positive, it
is negative and instead of the C input being negative, it is positive (a complete reversal). If
the output of amplifier Z3 is negative or zero, it immediately fires scr Q6. (The only time
Q6 is not fired is on a positive input.) With Q6 fired, transistor Q2 is enabled which
grounds the input to transistor Q1, disabling Ql. The output of amplifier Z2 is now a posi-
tive voltage which is applied to the base of transistor switch Q5 via diode CR25, enabling Q5.
With Q5 enabled, a ground is applied to the L servo, turning off the L servo. Now, the C

servo is allowed to do the tuning and is permitted to zero out.
b. CONTROL BOARD. (See figure 6-4.)

(1) The control board sums the C and L servo outputs and senses the time
required to complete prepositioning, and deactivates the servos after final tuning.
Resistors R9 and R10 sum the rectified output voltage of the last servo amplifiers on the C
and L output servo cards, respectively. The d-c voltages are a function of servo imbalance,
representing the difference between the requested servo position and the actual servo

position.

(2) During prepositioning, a positive voltage is applied to pin 3 of ready ampli-
fier Z2. As a result, a positive voltage appears at output pin 6 of Z2 which is passed
through diode CR13 and forward biases transistor switch Q5. With Q5 cnabled, a ground is
applied to the base of transistor Q6, back biasing Q6. With Q6 turned off, +35-volts
switched is applied to a time delay circuit consisting of capacitor C6 and potentiometer R25,
and C6 starts charging towards the +35-volt input level. The time delay is a nominal
25 seconds, and is adjusted for optimized preposition tuning to provide at least twice the
time required. Therefore, should the tuning miss, sufficient time is alloted to recatch it

before a fault is indicated.
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(3) If the servos do not attain proper prepositioning and the voltage is main-
tained across capagi;gr C6 until it charges to approximately 2/3 of the +35-volt level,
unijunction \transirsttér\ Q7 fires and enables scr transistor Q11. When Q11 fires, a faultis
indicated and a number of events occur. A voltage is developed across resistor R38 and
lights the front panel FAULT indicator. The voltage developed across R38 also fires off
scr Q13. As a result of firing Q13, the input to the base of transistor Q15 goes low which
turns off transistor Q14. Turning off Q14 disables the +35 switched output voltage in addi-
tion to back biasing a-c off transistor Q4. Disabling the +35-volt switched output removes

+35 volts from the preposition board, the two servo amplifier cards, and the tuning unit,

effectively shutting down the entire ATSA-3 system (except for the 12-volt supply).

(4) With Q4 off, a-c off transistor Q3 is enabled (because it operates from the
+12-volt supply), resulting in the application of a ground into pin 14 of 0-volt switch Z1.
The output of Z1 then fires control varistat Q2 which is an a-¢ switch. In turn, Q2 turns
off Q1. Q1 is connected to the primary of transformer T103 via pin L and removes the
26 volts ac from the control phases of the servo meters to prevent burning them out.

Therefore, when a fault is sensed, everything is off except the plus and minus 12 volts.

(5) After a fault occurs, the circuits must be reset. The resetting function is
performed by pressing the front panel TUNE button. Pressing the TUNE button applies a
ground at pin V which is applied to scr Q11 via diode CR6 and to scr Q13 via diode CR7.
The ground effectively unfires the scr's and returns the circuits to the status before timing

out to a fault condition.

Do A
LSRR L WG

(6) If the L and C are prepositioned correctly within the alloted time, the L
Aoy weiltagd

and C feedback voltage is equal to the blgia /Yglgagé and the voltage at the junction of
resistors R9 and R10 goes to zero. As a result, capacitor C6 is not allowed to reach 2/3 of
the total charge and the circuit does not fault out. Once the circuits have been prepositioned
correctly, they can remain in the preposition mode indefinitely and await an r-f trigger on

pin N.

' I -
ERV I B | AT

(7) When an r-f trigger is applied to pin N, it back biases transistor Q9. With
Q9 disabled, capacitor C8 starts charging through resistor R33. Simultaneously, the servo

inputs are switched from the preposition voltages to the sensing circuits. The servos again

!
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have a voltage applied to the inputs, and start zeroing out. When the servos zero out, the
sensing circuits and both front panel L and C meters go to zero. The ready delay provides
sufficient time for the circuits to zero out. After the time delay is completed, Q10 fires
which, in turn, fires Q13. Firing Q13 disables the system as described above, except that

the FAULT indicator does not light because Q11 is not fired.

(8) Transistor svﬁtch Q12 operates off of scr transistor Q13. When the tuning
sequence is completed, scr transistor Q13 fires and effectively removes base voltage from
Q12, back biasing Q12. With Q12 back biased, the transmitter antenna tuner complete
signal and the ready signal lines are open. Opening these lines lights the front panel RDY

indicator and informs the transmitter that it can now load and drive up.

(9) The control board contains a key interlock circuit consisting of scr tran-
sistor Q16 and transistor switch Q17. The key interlock circuit maintains the transmitter
in an off condition, preventing the generation of rf until prepositioning is attained. This
ensures that rf is not generated until the preposition area is reached. During preposition-
ing, transistor switch Q6 is back biased. As a result, scr transistor Q16 cannot be fired.
Holding Q16 off forward biases transistor switch Q17 and applies a ground on the key inter-
lock line. A grounded key interlock line prevents the transmitter from generating an r-f
output. After the servos have been properly prepositioned without the occurrence of a fault,
transistor switch Q6 is forward biased. As a result, +35 volts switched is routed through
resistor R22 and Q6 to the junction of resistors R23 and R24. The positive voltage at the
junction of R23 and R24 is routed to pin S to light the front panel P.POS indicator and is also
applied to scr transistor Q16. The application of a positive potential to Q16 fires the scr
and back biases transistor switch Q17. With Q17 open, the ground is removed from the key

interlock line, permitting the transmitter to generate an r-f output.
c. OUTPUT SERVO. (See figure 6-5.)

(1) The control unit contains two identical output servo amplifier boards, A102
and A104. Each output servo board receives a preposition signal from the tuning unit via

the preposition board and develops an amplified a-c signal that drives the servos in the

s s

¥
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s
tuning unit, in addition to developing a corresponding E\@ltﬁge that is applied to the
control board indicating the difference between the requested servo position and the

actual servo position.

(2) The sense signal is a d-c voltage whose amplitude is proportional to the
servo imbalance. The sense signal is applied to choppers Q5 and Q6 via the preposition
board. The chopper circuit develops an a-c voltage that is limited by diodes CR1 and CR2
and is amplified by Z2. The resultant output signal of Z2 is again limited by diodes CR3
and CR4 and is summed at the input of amplifier Z1 with the tachometer feedback signal
from the servo in the tuning unit. The input to the output servo board is the requested

servo position from the sensing circuit in the tuning unit. The tachometer signal is the

actual servo position from the servo in the tuning unit. The difference is summed and

amp11f1ed by Z1 and applied to amplifier Q3. The signal is amplified by Q3, buffered by

emitter follower Q4, and applied to the servo motor via push-pull amplifier @1 and Q2.

(3) The output signal from emitter follower Q4 is also half-wave rectified by
diode CR8 and filtered by capacitor C1 to form the prepositioning control signal that is

\fﬁ; s ;"‘ ¥ ?v ,.7,; {‘[ i \F
{control board. If a difference exists between the requested servo position and

apphed to the
the actual servo position, a positive preposition control voltage is applied to the control
board. The control board sums the two voltages from the C and L output servos to monitor
the time required for the system to achieve proper prepos1t10n1ng If the prepositioning

o e i
time exceeds nominal 10 seconds the timing circuit on the control board faults out and

effectively shuts down the ATSA-3 system. However, if the prepositioning time is not
exceeded and the actual servo position reaches the requested servo position, the preposi-
tion control voltage goes to zero, disabling the fault circuit on the control board and com-

pleting prepositioning.

(4) During final tuning, the input to the output servo boards changes from the

preposition signal to the sense signal.
d. POWER SUPPLY. (See figure 6-6.)

(1) The power supply consists of three basic full-wave rectifier circuits fol-
lowed by filter and resistive bleeder circuits. Full-wave rectifier circuit CR1 develops

+40 volts which is filtered by capacitor C1. The +40 volts is made available at pin R. The
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+40 volts is again filtered by capacitor C6 and dropped to +35 volts by resistors R12 and
R13 and the +35 volts is made available at pin T.

(2) Full-wave rectifier CR2 develops +18 volts which is filtered by capacitor
C2 and dropped to +12 volts which is made available at pin U. Similarly, full-wave recti-
fier CR3 develops -18 volts which is filtered by capacitor C3 and dropped to -12 volts which

is made available at pin K.

(3) R22 is a humidity potentiometer adjustment which is connected across

+12 volts and ground. The voltage is tapped off R22 and developed :;cgoﬁsls‘h}"esistor R23.
A BT
Connected in series with resistor R23 is the humidity potentiometer A2 02R2 on the antenna

_tuning unit. As the parallel combination of resistor R23 and the humidity potentiometer
A202R2 drain current from potentiometer R22, the resultant voltage drop turns off ampli-
fier Z1. With Z1 off, transistor Q1 is back biased, resulting in the forward biasing of
transistor Q2. With transistor Q2 forward biased, the HMD indicator lights indicating

excessive humidity.

e. TUNING UNIT. (See figure 6-7.) ~* .

(1) The tuning unit receives the r-f input from the transmitter and impedance
‘,matches the 1-kilowatt output to a 35-foot vertical whip antenna. The r-f input at connector
'QZQI is applied to sensing assembly A204. The sensing assembly controls the servo loops
via a C and L sense circuit. Within the tuning range for the selected transmitted frequency,
theré is one point where both sensing circuits are satisfied. At that point, the input

impedance appears as a 50-ohm resistive network with O-phase shift.

(2) The sensing assembly contains two balanced detector circuits. Trans-
former A204T2, in conjunction with coil A204L1 and capacitor A204C2, form a current
sensing circuit. Coil L1 and capacitor C2 develop a fixed voltage for the current through the
secondary of transformer T2. It is aligned so that at 50 ohms, the current through the sec-
ondary of T2 and the voltage drop across L1 and C2 are such that 0-volt appears at the out-
put of the L sense circuit. If the impedance tends to decrease, the voltage decreases and
the current increases, producing a voltage swing in one direction. If the voltage increases,
the current through the device decreases and produces the opposite swing. There is one

point where the voltage and current are equal, and at that point, the impedance is 50 ohms.
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(3) With no reflected power in the line, the phase relationship on the secondary
of transformer A204T1 is 180 degrees. With a 180-degree out-of-phase relationship, the
two voltages sum to zero with respect to ground. The voltage drop across resistors A204R1
and A204R2 is 180-degrees out-of-phase with the voltage drop across transformer T1 due to
capacitor A204C1. The remaining circuitry comprises a balanced detector network which
rectifies and filters any unbalance and applies the resultant d-c output voltage to the prepo-

sition board and to the front panel meter.
ANV b frae s

(4) Transformef T2011s a broad band ~tﬁned autotransformer that matches
50 ohms to approximately 22.5 ohms. A series-parallel circuit formed by transformer
T201, capacitor A203C1, coil A202L1, and coil A201L1 comprise the output tuning network.
Capacitor A203C1 and coil A202L1 are controlled by a servo system. Series coil A201L1 is
controlled by the BAND switch on the front panel of the control unit. Above 8 mhz, series
inductance A201L1 is completely short circuited by S1C. Below 8 mhz, different segments
of A201L1 are short circuited.

(5) The tuned combination of capacitor A203C1 and inductance A202L1 produce
an input impedance of 50 ohms terminated into an output impedance produced by a 35-foot
whip antenna. When tuning is completed, the vswr in the line is between 0 and a ratio of

1.5 to 1. (If tuned manuaily, the components are adjusted for minimum vswr.)

(6) Series inductance A201L1 is selected in preposition, whereas capacitor
A203C1 and inductance A202L1 are linearly servo tuned. Mechanically ganged to capacitor
A203C1 is resistor A203R1 and mechanically ganged to inductance A202L1 is resistor
A202R1. These resistors provide@éd‘pack,information for prepositioning and for metering.

In the manual tune position, the positions of the inductance and capacitance can be monitored.

(7) The tuning unit contains a humidity indicator A202R2 whose resistance
varies as a function of humidity. The humidity indicator is connected to a humidity circuit
on the power supply board and lights the front panel HMD indicator on the control unit when
the humidity increases above a preset level. The tuning unit is normally mounted in a loca-
tion that is exposed to weather conditions. The humidity sensing circuit provides a means

of monitoring the humidity inside the tuning unit from a remote location at the control unit.
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SECTION 5
MAINTENANCE

5-1. PREVENTIVE MAINTENANCE.

The following paragraphs describe procedures to inspect, check, and clean the com-
ponents of the ATSA-3. In general, preventive maintenance provides a basis for recog-
nizing future probable causes of equipment malfunction in the early stages of deterioration.
Many such cases are apparent to the senses of sight, touch, and smell. Therefore, by
adhering to a stringent program of preventive maintenance, involving periodic inspection
and checks, the most probable causes of equipment malfunction can be avoided, thereby

minimizing equipment downtime and the possibility of compromising important schedules.

a. INSPECTION AND TEST. The following paragraphs describe equipment

inspection, power supply checks, and functional test to be performed on a weekly basis.

(1) General Inspection. A most important and least expensive tool in the pre-
ventive maintenance program is the sense of sight; a thorough visual inspection of an
assembly or component for tell-tale signs of deterioration prior to failure can save hours
of test and troubleshooting time after a complete breakdown. Table 5-1 presents a weekly

inspection checklist for the ATSA-3.

TABLE 5-1. WEEKLY INSPECTION ROUTINE

Assembly of Subassembly Check

Cables Check cables for cracks, nicks, or fraying.
/A e

Main Chassis Assemblies 1. Check underside of chassis for dirt and dust.

2. Check all inter-connector wiring for nicks, cracks, or
fraying.

3. Check all printed circuit boards for cracks; check
components for looseness and evidence of deterioration
from possible overheating.

/
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TABLE 5-1. WEEKLY INSPECTION ROUTINE (Continued)

Assembly or Subassembly Check
Main Chassis Assemblies 4. Check printed circuit board jacks for tightness against
(continued) chassis.

5. Check ground connections for security.

Front and Rear Panels 1. Check panel for general cleanliness.

2. Check all control knobs for smooth action from limit-
to-limit. Check all switches for positive action.

3. Check meter faces for cracks, scratches, etc.

4. Check all input/output jacks for security.

Tuning Unit Check that plate is securely affixed for water tightness.

(2) Power Supply Checks. Perform the power supply checks on a weekly basis
as follows:
(a) Using a vtvm, or equivalent, check d-c voltage at pin R of power sup-

ply board; voltage should be +40 vdc +1%.
(b) Check voltage at pin T; voltage should be +35 vdec £1%.
(c) Check voltage at pin U; voltage should be +12 vdc £1%.
(d) Check voltage at pin K; voltage should be -12 vdc +1%.

(3) Functional Test. Perform the preoperational checkout procedure for the
ATSA-3 outlined in paragraph 2-7 on a weekly basis, after a check has been made of the

power supply.

b. CLEANING INSTRUCTIONS. In general, the ATSA-3 should be cleaned once a
month, using a soft camel's hair brush, forced air pressure of not more than_2_0’_p§i,,f and a

suitable cleaning agent such as trichloroethylene or methylchloroform.

Al
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WARNING

When using toxic solvents, make certain that adequate ventilation is
provided; prolonged or repeated breathing of the vapor shall be
avoided. Avoid prolonged or repeated contact with skin. Flam-
mable solvents shall not be used on energized equipment or near

other equipment from which a spark may be received.

CAUTION

Trichloroethylene contains a paint removing solvent; avoid contact

with painted surfaces.

Remove dirt or grease from wiring and chassis using cleaning solvent; dry with
compressed air. Remove dust from printed circuit boards using a soft camel's hair brush.

Blow out accumulated dust from inaccessible areas of chassis using forced air.

c. TUNING UNIT DESICCANT. The tuning unit contains desiccant bags. These
L gdaesicc
bags should be replaced on a periodic basis, depending on the moisture content of the

environment.
NOTE

When replacing the tuning unit cover, the rubber O-ring must be
seated in the groove. Apply beads of Dow Corning 4 compound die-
lectric silicone along the outer edge of the O-ring after seating in
the groove. Hand-tighten each screw successively and then torque

to approximately 70 inch-pounds.

5-2. ALIGNMENT.

The following paragraphs contain alignment procedures for the ATSA-3 which are
required to maintain the equipment in a satisfactory operating condition. The only test

equipment required to align the ATSA-3 is a Hewlett-Packard Model 410B, or equivalent.

An extender card is provided with the ATSA-3 to provide easy access to the cards.
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WARNING
Do not remove control card}élgg without first turning off a-c power.
Set the ON/AC switch to AC. A potential of 120 volts a-c is always

present on triac's Q1 and Q2.

a. POWER SUPPLY BOARD A101. Adjust the setting of amplifier Z1 with 0-volt

input at pin 3 of amplifier Z1; adjust potentiometer R18 for 0-volt output at pin 6.
b. PREPOSITION BOARD A105.

(1) Adjust the setting of amplifiers Z1, Z2, and Z3 with 0-volt input at pin 3 of
each amplifier, adjust potentiometers R60, R38, and R20, respectively, for 0-volt output

at pin 6.

(2) Adjust the prepositioning potentiometers R1 through R8 by following the

~ )]
I KE

preposition chart in table 3-4, and adjusting thekiggfer;g'tjgnfétg{'sw for the L and C meter read-
ings indicated in table 3-4 for each frequency. The meter readings are obtained in the
MANUAL PP position of the AUTO/SENSE/PP switch, while the adjustment is made in the
AUTO position, requiring alternating switch positions as each potentiometer is adjusted.
The particular potentiometer to be adjusted at each frequency band is obtained by referring

to the preopsition board schematic diagram, figure 6-3.
c. CONTROL BOARD A103.

(1) Adjust the setting of amplifier Z2 with o-volt input at pin 3 of Z2; adjust

potentiometer R51 for a 0-volt output at pin 6.

(2) The time delay potentiometer R25 is factory adjusted to provide a nominal
25 seconds before the circuit goes to a fault condition. This is sufficient time for preposi-
tioning to be successfully accomplished, and includes a margin for recapture if preposition-
ing should miss on the initial try. Prepositioning is designed to be completed within
5 seconds. The setting of the time delay potentiometer should not require adjustment under
normal conditions. However, the potentiometer may be adjusted to lengthen or shorten the

time delay.
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CAUTION

Too long a time delay could result in damage to the servo motors in
the tuning unit when a fault condition is sensed. Too short a time
delay does not allow sufficient time for preposition recapture in the

event of a miss.

d. TUNING UNIT.

(1) The tuning unit contains a sensing circuit in sensing assembly A204 that
may require adjustment. It is not recommended that the adjustment be performed at the
antenna base. The assembly must be removed from the tuning unit and adjusted by oper-
ating into a 50-ohm dummy load with the transmitter set to 16 mhz and a 200-watt power
output. (See figure 6-7.) Connect a d-c vtvm from J1-4 to ground and adjust balance poten-
tiometer R9 for a 0-volt indication. Then connect the d-c¢ vtvm from J1-1 to ground and

adjust capacitor C2 for a 0-volt indication.

WARNING

Use an insulated tool to adjust capacitor C2.

(2) Capacitor assembly A203 and coil assembly A202 each contains a preposi-
tion potentiometer R1 that is driven by a servo motor. To align the potentiometers,
deenergize the equipment. Set the coil assembly inductance to maximum (positive stop).
Connect an ohmmeter from the arm of the potentiometer to ground and set the ohmmeter to
the 1K ohm scale. Adjust the potentiometer to mechanical zero, and then back off approxi-
mately 1/2 turn (to approximately 10 ohms), and lock the potentiometer. The capacitor
assembly potentiometer is adjusted in a similar manner by setting the capacitor to maxi-
mum capacitance, setting the potentiometer to 0 ohm (mechanical stop) from the arm to

ground with the ohmmeter, backing off 1/2 turn, and locking the potentiometer.

NOTE

Perform complete preposiiion aligument if potentiomcter{c) slip.
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(3) Coil assembly A202 contains humidity potentiometer R2 which can be set to
any desired level, according to the humidity level it is desired to sense. Adjust the poten-
tiometer until the control unit front panel HMD indicator lights, and then back off the setting
until the HMD indicator extinguishes. This sets the humidity indication for any humidity

exceeding the preset level.
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Figure 6-2. Mother Card, Schematic
Diagram
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Figure 6-9. Preposition Card,

Assembly Diagram

]
°

i
g

el 1 od i

D
§
Q
2
WA
0y §
23 D1, (T
i o
O o=/ o ,\ w
NO ’ 0[]
Vi U § 3; v|®|
cg | BIHE
& 1§
+ . O
3 98 °
0) Q
| & N
O ¢ ¢ ©O y ¢
[0 o [0
N0 A N
C e ] REY-c=
* X =
SHE /Y IO
o)
S & cPoo}o
Q/+N T ——.—- | oH{ O/ }©
< P SR Z=e
} O
\ rb ::—.c:;:‘, £scv @ @
o @ s L& +eatlyl cpero S
&) b 99 © wszdy "
x(\lg mm. & & &
O QO
G 894 IO
. at\
= ﬁm @
N W &
C 7Pl ® 9
. Q b
P o \\ 9
Q IQ © N
o _ \\) T
N o X
N QO QA 0
N O,
< Sr o 9 [ g‘i@
vy, 83
o< o-FzaAo
a g N
-
N
(o]
i
o Ne]
S
S
S £
o
L
=
n
o
o
g
5]
O N
5 B
o ©
,a:%
8335
~
L2 o &
2 £ 8
@R S
[ap]
N
=
2
235
g MmN
N n me Bl = e QDR -
N [22]
- &8 o = by b P o




978 I39IU]
[ SB OWBS
‘10318189Y

€Z NN 1Z

69Y°
894

LELYADLODY

reoTadZEDY

£2284DL004

r£z89d49HL00d

£20T14DL004

LT122cAD270d
£ZS1A4DL00Y
£e9saDL0DYd

L1224DL004

L2LYIDLODY

£€L24DL004

20S-T-$2TAY

uonisodwio)

uorjisodwo)

uonyisodwo))

uonyisoduwo)

uorjisodwo)

uorjrsodwo)
uorjisoduwo)
uonyisodwo)

uonisodwo)
uontsodwo)

uonisodwo)

L2Y S® dweg
ITY S® owes
ITY SB oweg
Q1Y S®B oWeg
GTY S®B 9WRg
Q7Y SB oueg
T7Y Se oweg

0ZY Se dweg
6T SB 2Weg

ITY St aweyg
73 SB OWES

‘pox1q ‘I03S189Y

ITY SB oWES
67y S® oweg

78y Sk owesg
TTY SB owes

‘pox1 g ‘I10381S9Y

179 Se sweg

‘poxig ‘I03s1soy

ITYH St oweg
76y Se owesg
TITYH S® suIeg
8TY Sk duwes
TTYH St awieg

‘pox1d ‘a03sisey

Q7Y S® awreg
124 Se swes
024 S®B owres
6TY SE oWeg
TTY Se oweg
$2Y SE oWES

‘Pox1g ‘I0381S9Y

€7y Se swes
74 SB oWRg

‘pox1g ‘I03181s0Y
‘poxid ‘Jo3lsisoyg
‘poxig ‘J031S1SOY

ITY SB oWBg
1T Se awes

‘pexiqd ‘a03S1S0Y
‘poxt g ‘I03S1S0Y

1T4d 8¢ oWty

‘pox1g ‘J10381S°9Y
uontrsodwo)

‘OIqQRIIBA ‘J103S1S0Y

194

994

¢94

794

€94

294

194

094

6GY

8SH

JASK: |

964

GGYd

ak: 1

£GY

2849 naIqy oGy
6Ty

874

L¥Yd

hids

STy

i4k:!

t557d.

4.1

Ivd

4 ovd
3N M/\,.ém 684

s0 71 gew

LEY

‘ 9eyd -
5ey 5& 555

¢wu zed
1y
08"
624
824
124
924
ettt
724
52y
zod
124

0cYd

PEZTADLOOY  uomIsodwo) ‘pax1y ‘I0}sisoy
FPOTADL00Y  uonIsodwo) ‘paxli ‘101S1soy
TTY SE SWeg

ITYH Se owes

£22249L009 uonisodwo) ‘paxlg ‘I01sI1sey
6Y Se oureg

ITY Se aweyg

6Y St oweg

£EOTIDLODY uomisodwio) ‘paxly ‘I103s1sey
6Y Se oweg

£ZRTADLOOY uorisodwo) ‘pax1y ‘I03sIsoy

uonrsodwo)
dIqBRIIBR A ‘I0]1S1S0Y
105 sk saweg
¢ se oweg
¢d se oweg
7O St owes

V20S-T-6TTAY

969N?Z J01s1suBd],
G6STNZ 1038TSUBL],
10 se swey

10 se swes

979ENT d01s1suBd ],
11 St ouwesg

T81-SL2TID -9 ‘pex1g ‘1100
G-e¥1 1Y Aeroy
LG6NT apo1q
00TNT 2SO\ 2 3 opo1q
SPINT Opauq iﬂ%yugw *&Q opoI(q

61D S®B 2weg
6g-00T-S0TAD ouboﬁoﬂm pax1q ‘103108de)
~9F—68-G0THD - -QBL[oHeetT PoXTY ‘10110RdED,
1D S® aweg
€0 SB sWIEY
GD S®B owWeyg
1D Se sweg

0-LE6VY
20T 2 LE0P

6TYH
8TH
LTY
9TYd
STy
71d
€TYH
[48:!
ITH
0Ty

64

8Y nay3 14
0Td
8d
LO
90
oy
PO
ed
20
10
z1
11
T
16490

0€4dD NIy $2UO
€290 nay) 19D

02D
6TO

P’ 4 YW 1o

LTD 0yl 310
€TD
(488,
T10

9F=00T=S0TTD ™ ~ONAfeHoF*poxig-txoyoede] Yyt ¥ 619

1D st aweg
€D SE owWeg
GD SB OWES
ID SEB owWeg

62-00T00 olweIs) ‘pex1g ‘Iojroeded
10 St oweg
€¥-00T0D orwreIs) ‘poxi ‘Jao0j1oede)
10D S®B aweg
82-00T0D orwexs) ‘poxig ‘aojroede)
N/d OINL NOILAI¥DSdd

LE6%-V uonisodoxg 0y ISTT s)Ied

60
80
LD

TOIINAS




2279225

0| ¥x

weI3elq
Alquessy ‘pae) [omuo) (Or-9 9In31g

goa
GRZZB )

9GTAMN
F6TAMN
G-L2TdL

L189.1DL004

11Ndu1) pajexdajul
1IN0 1) pajrIdaul
pms “[euluuio g,
6y S® awieg

8Y S® oweg

uonisodwo) ‘paxId ‘a01S1SOY

re

0L 4900V [PwLITQen0d 43Xy

S0S-T-73TAY

[12¢402%04

uoj
‘orqerae
M

9

m

€

)
uonisodwo) ‘poxiy

Zh Y JO WS PBLPEDLODH > UPTASedRIog ¥ POy

3z |
1Z
PdL MW TdL

ot
7Cd m
ey

£722197804
CUhz9007y

fT0TADLODYH

fISTADL0DY
L£g0T1d49O2¥0Y

LeL%7490L00¥
PTL7ADL00Y

LoLyaIDL0DY

FGe-T-F2TAY
LTEEADL0DY

£1224DL0DY

LERTADLODY
reegd LoDy

£€L2A40L00Y
LECTADLODY
£2STADL004
P0TADLODY

uorjisodwo)) ‘paxi,;

NS Sano mw\«m 4
o¢

uonyisodwo)) ‘poxi.;
¢

T

uonisodwo) ‘poxi,;
uonyisodwo)) ‘paxig
T

9%

uoryrsoduwro)) ‘poxi,;
uonisodwo) ‘poxigs
¢

]

¢

AL

¢
uoyisodwo) ‘paxiy

uort

‘orqerIE A
uoryisodwo) ‘paxiy
T

€

uonisodwo)) ‘poxig
g

uonytsodwo) ‘poxiy
uonyrsodwo)) ‘poxty
¢

uonyrsodwo)) ‘poxiy
uonisodwo) *poaxiy
uonyIsodwo) ‘paxiy
uonisodwo) ‘poxiy
¢

§

¢



490071 [DWiTQen0) 43X LTSS

)S-T-F3TAY

12¢dD270YH

3L BD LD > UBTRSSd o) *PoR P Uerarscs”

222dD72€0Y
wuh=907y

[0TADL00¥

[STADL0DY
c0TADZYOY

€L¥ADL00Y
[L7ADL0DY

0LF7ADL0DY

i6-1-FCTAY
[€€ADL0DH

[6cdDL0DY

€8TADL0DY
€¢cdDL0DY

€L2d4DL00Y
€CTdDL0DY
GETADLODOYU
POTADLODY

uoptsodwo)
‘OIqeIIB A ‘fI0)1SI1SOY
Y St 9WeS
97y St oweg
Gy SB 9WES
6y Se aweg
LY S® oweg
uopisodwo) ‘poxIqg ‘a01SI1S9Yy

uonpisodwo) ‘poxIqf ‘JI01SISIY

NI T e o Wi LBaReot s

£y St aweg

uopisodwo) ‘poxif ‘I10}SIS8Y

6Y St sweg

$2Yd SB oweg

uonprsodwo) ‘poxig ‘a01S1S9Yy

uonjisodwo) ‘poxIg ‘JI01S1S9Y

¥ZY Se owes

97y S®B 9WeS

uonjisodwo) ‘poxIg ‘I031S1SoY

uonyisodwo) ‘poxig ‘a031SI1SaY

6Y S®B 2wWEg

LY SB saweg

Y SB aweg

23 A% St dweg

Y S® oweg

uopisodwo) ‘poxif ‘I01S1S9Y
uontsodwio)

‘DIqQBRLIBA ‘103S1SoYy

uonytsodwo)) ‘poxig ‘I031S1SoY

1749 SEB oweg

6Y St oweg

uonyrsodwo) ‘poxiqg ‘I1031S1S9Y

8y SB oweg

uonisodwo) ‘poxig ‘Ja031S1SoY

uonpisodwuo) ‘poxiyg ‘a1031s1S0Yy

QY Sk oweg

uonjisodwo) ‘poxig ‘a01s1soy

uonyrsodwo) ‘poxig ‘Ja031s1sey

vonisodwo) ‘paxig ‘a031s1say

uonrsodwo) ‘poxig ‘JI03S1soy

QY SB awes

Y S®B s Wes

6Y St aweg

2sd

T6Y
06Yd
674
8td
LYY
974
Sty
7¥d
€y
cvd
T¥Yd
ovd
6€Y
864
LeYd
9¢Yd
GeYd
7€d
€ey
48 .|
T€d
0ed
624
8¢d
Lecd
9¢Yd

Gz2Yd
P
€cd
¢cd
Tcd
0cd
6TYH
8TYH
LTYH
9TH
STYH
FTYH
€Td
45.!
ITd
0Ty

£20T1A9L004
£E0TADLODY
£22210L0049
FE6EIDLODY
£zgeea0eedY
Fe0TID080Yd
fEOTADZYOYH
reo1A950204d

969N¢G
G8FTING

G6GTNG

TL9TNZ
979ENT

9250¥
PTI6NT

LGGNT

SPIONT

00TINT

9T-0T-G0THD

62-00TD0

ST-00T-S0TAD
82-00TDD

N/d ON.L

8€67-V pIrog [01U0D I0F JSTT S}Aed

uoryrsodwo) ‘paxiy ‘a101s1soy
uorjisodwo) ‘paxif ‘JI01S1SOY
uontsodwo) ‘paxig ‘I107S1SOY
uonisodwo) ‘poaxig ‘a10181S9Y
uonpisodwio) ‘pox1 ‘a10381s0Y
uonyisodwo ‘poxiq ‘a031s1soy
7{ S® aweg

uonyisodwo) ‘paxig ‘103181SoY
uorjrsodwo)) ‘pox1g ‘I1031S1S0Yy
o® Se awey

11O Se aweg

J03S1SUBI],

J01SISURI],

110 st sweg

e se aweg

UDS ‘a03S1SUBIL],

LD se aweg

e se sawrg

¢d se aweg

J01S1SUBLJ,

J03S1SUBI]J,

1O s® sweg

OBIIJ, ‘J1031SISUBI],

opo1a

TTHD Ss® aweg

apo1aq

THD Sk aweyg

gD St oweg

TYD S®B 9WES

°opo1a

1Y) sk owes

opo1g

ID SB owes

¥ SB OWEBS

ID S® sWES

2D S aweg

1D S® aweg

onATom0e1yg ‘aojtoede)d

1D Sk aweg

70D S® aweg

ID Sk awrg

oTwWIRID)) ‘poaxIq ‘Ja0j1orde)
1D SE aweg

onA[onyoory ‘aojroeder)
orweIa) ‘paxig ‘aojroede)d

NOIL4IdDSHAd

B-866TV
2012V L4048

64
8y
LY
9y
¢y
Py
ey
s
14
LTO
910
ST
1O
e1d
210
110
01Td

60

80

LO

90 nayy ¢
zb
10

eT4gd
214D
119D

0TYD NIyl 9¥D

G40
jig:te)
€dO
(4:10)
TdO
91D Iyl €10
[45e
10
01D
60
80
LD
9D
go
7O
€0
(40
0

"TOIINAS




BT BB

weidelq Aj[quessy
‘pae) oaxsg ndinQ

AQl ¥ x

/A
\ '
Qx ~
1779 |
/

TG \m.@w, BE

*IT-9 2an3d1g

©

=4

O
©

9¢6bV /€99 Id

9GTMN
Gerd.L
¢-LeTH L
£0964D2¢0H
fT196495L004

LISTADL00Y

foHTADOZDYE
£222d49D2e0d
re22cdD020yd
FIE€7AD02OY

17 SB 9weg
1INoa1) poreadajug
JI9UWLIOJSUBLL

pyg ‘[BUTWIL T,

uonjisodwo) ‘poxig ‘I03sisoy
uonpisodwio) ‘paxiqg ‘I10)s1s9Yy
¢y SB aweg

¥2Yd se ouweg

uorjisodwio) ‘poxig ‘I01s1s9Yy
€Y se oureg

124 SB owesg

uonisodwo) ‘poxig ‘J01S1S9Yy
uo1isodwo) ‘poxig ‘a01s1S9Y
uoryisodwo) ‘poxiJ ‘J01S189Y
uoryisodwo) ‘poaxig ‘J01S1S9Y

/3]

¢z
17
T.L
Sd.L nayl 1Td.L
8cYd
Lcd
9cd
¢cHd
4. !
€cHd
ccd
TZY
024
6TH

8TYH

LTL%ADL00Y
regeaonL004d

FITSIDZEDY

Y MTOS RESFIOLGH—

£E€2TADLODY
FEOTADLODY
£eLzadL00d

(73139004

v TS L6364

£eL¥ADLODY
reLeaoL00Y
reeed90L,00d

£20149L004
£28949DL0049
£eL¥aI D020y

667ENS
(44444

G8¥INGC

08LTINT
LG6NT
SPCPNT

LLZNT

PI6NT
§2-00TOD
LS-890UPTIND
L=-00TDD

TOGINOTHBITXD
TOSGLNSYTISTITXD

I7-00TDD
9-00TDD
TO0INCHBTIXD
GZ2-G-G0THD

N/d DINL

9€67-




63

31

¢Z
1Z
T.L
3} 1d.L
824
L2y
924
GcYd
¥cd
g€cHd
¢cd
jR4.
0gd
6TYH
8TYH

LTL$ADL00Y uonisodwo) ‘paxlg ‘I03sISoY

rezzanL004 uonisodwo) ‘paxiy ‘I01s1S9Yy

Gy St awes

LTTSADZEDY uonisodwo) ‘paxId ‘I0IsISoY

Y YOS ARSI 10ISOdUI0 5 PAXI] ‘ FO)STSOWF

LEZTADLODY uonisodwo) ‘poxid ‘I03S1S0Y

reoTInLODY uonisodwo) ‘paxIid ‘I03s1S9Y

r£zLZIDL00Y uonisodwo) ‘poxid ‘I0Is1S0Y

(Z3139000% NOWSQdWaD (Tx/ 4 H-6vRuwee

U MNUS LEGGEBHOH———HoHIsod IO POXT T ‘F019360%

reLyanLody uonisodwo) ‘paxid ‘a03s1SoY

r£€L2A9L004 uonisodwo) ‘paxid ‘I103s1soY

rzeeanLooy uonisodwo) ‘poxid ‘a03sIsoYy

Y se oweg

r£zZ0TIHL00Y uoyisodwoy ‘poxiq ‘I103sIsoYy

r£z89495L004 uoryisodwo) ‘pax1g ‘I01sisoy

LELFIDOZOY uonisodwo) ‘poxig ‘I03S1S9Y

¢®d se oweg

¢® se oweg

66FENZ J0}SISURL],

2222NZ J0}SISUBRI],

10 se sweg

GRPING J03STISUBL],

THD st auwues

08LTNT apo1q

LG6NT apo1q

SHZHNT apolq

84D S® owes

LLZNT apo1q

THD se awies

PI6NT apo1q

S2-00TDD o1AT0I309T ‘poxId ‘I031oRdE)

L£G-890UFTIND pax1q ‘Iojoede)

L-00T00 orweaa) ‘paxig ‘aojroede)

TD st swes

&0 se 2uwIBg

¥O St auwieg

TOSTINOTASTIXD ORATOI309TH ‘poxXId ‘I0310BdR)

TOSLNSHTASTIXD o1IA1013001H ‘pox1g ‘Io0jrorded

20D S® swes

TF-00TDD JTWEBISY ‘paxig ‘J0110rvdR)

9-00T0D o1weId) ‘paxiq ‘xojroeded

TO0INZASTTXD onhroxoory ‘poxig ‘10jroede)d

¢Z-G-S0TdD onAToI1091g ‘pox1gd ‘I10310ede)
N/d DINL NOILLJdI¥DSAd

986%H-V [01JU0) OAJSBG J0]J 18177 Sited

B-9€6%V
2012 LE0P

L1y
9Ty
STy
1Y
€1y
AR
114
01Ty

64
8Y
L4
9Y
¢y
i
ey
24
14
90
Gd
O
ed
o
10
84D

L9

94D

553 t0)

$HO

3t 0)

249D

14D
€10
210
110
01D
6D
8D
LD
9D
e}
1 40)
€0
40)
10

TTOdINAS




SYMBOL

C1 thru C6
DS1 thru DS6
R1

R2

#03742102
A4945-§

Parts List for Indicator A-4945

DESCRIPTION
Capacitor, Fixed, Ceramic
Lamp, Incandescent
Resistor, Fixed, Composition

Same as R1

TMC P/N
CC100-43
BI132
RCO7GF152J

©® O O

DSI

(4

A

(4

v

()

(4

+ O ©
S2 0s3 0s4 0SS Dse

)

L J ] , L] L[;_J
O HOH@HHOHHOUHOED

Figure 6-12.

Function Indicators,
Assembly Diagram

SXTH2B



Parts List for Indicators A-4946

_ R R ﬂ
SYMBOL DESCRIPTION T™MC P/N
C1 thru Cé6 Capacitor, Fixed, Ceramic CC100-43
DS1 thru DS6 Lamp, Incandescent BI132 @ @
R1 Resistor, Fixed, Composition RCO07GF152J
’ pst T ps2 1 ps3 t psa T pss t pset
L -

i ] | ﬁ Il I [

|

~— @izo' 1:'01 :IOI u‘lzon@ 11@“"

Figure 6-13. Indicator Card,
Assembly Diagram

903742102 '
A4946-0 [ Z 7%



¢#03742102
A4967-¢

SYMBOL

C1 thru C5
CR1

CR2

L1

R1

R2

R3

R4

R5 thru R8
R9

R10

Figure 6-14.

Parts List for C-Sense A-4967
DESCRIPTION

Capacitor, Fixed, Ceramic
Diode

Same as CR1

Coil, R-f

Resistor, Fixed, Composition
Same as R1

Resistor, Fixed, Composition
Same as R3

Resistor, Fixed, Composition

Resistor, Variable, Composition

Resistor, Fixed, Composition

TMC P/N

CC100-43
IN914

CL240-120
RC42GF470J

RC42GF221J

RC20GF102J

RV119-1-102A

RCZ20GF103J

C Sensing Circuit, Assembly Diagram



Parts List for L-Sense 1.-4968

SYMBOL DESCRIPTION TMC P/N
C1l Capacitor, Fixed, Mica CM111F331J5S
C2 thru C5 Capacitor, Fixed, Ceramic CC100-43
CR1 Diode IN914

CR2 Same as CR1

L1 Coil, R-f ClL275-472K
L2 Coil, R-f CL240-120
R1 Resistor, Fixed, Composition RC42GF750J
R2 Resistor, Fixed, Composition RC20GF102J
R3 Same as R2

R4 Resistor, Fixed, Composition RC20GF332J
R5 Same as R4

{7z o
T Jo
o
L
@ &5

Figure 6-15. L Sensing Circuit, Assembly Diagram

. #03742102
639 A4968-¢
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Parts List for Power Supply A-4935

SYMBOL DESCRIPTION TMC P/N
B1 Motor, Servo M0127
Cl1 Capacitor, Fixed, Ceramic CC100-44
C2 Same as C1
J1 Connector, Receptacle JJ313-1
L1 Coil, R-f "CL133-6R25CW
R1 Resistor, Variable R¥rrr=pegpa- RY FNATSAI0Z8
R2 Resistor Board PC675 Y
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Parts List for Bandswitch Assembly AX5177

SYMBOL DESCRIPTION TMC P/N
CR1 Diode IN547
El Terminal, Turret TE102-2
E2 Same as E1
J1 Connector, Receptacle JJ313-1
L1 Coil, R-f
S1 Switch, Rotary SW555
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Figure 6-18. AX5177 Bandswitch Assembly,
I 45 6 ! 8 9 ,O “ ‘2 |3 4 E Jl s Schematic Diagram
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Parts List for Capacitor Assembly AX5179

SYMBOL DESCRIPTION TMC P/N
B1 Motor, Servo MO127
C1 Capacitor, Variable, Vacuum CB147
C2 Capacitor, Fixed, Ceramic CC100-44
C3 Same as C2
J1 Connector, Receptacle JJ313-1
R1 Resistor, Variable RV117-2-102
Cl
5-750 pf
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Figure 6-20. AX5175 Control Unit, Top View
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Figure 6-21. AX5175 Control Unit, Bottom View
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Figurc 6-22. AX5176 Tuning Unit, Interior View




