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Figure 1-1.

Model 8443A Tracking Generator/Counter, Shown with Service Kit (See Table 1-2)
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Section I
General Information

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.,

1-2. This manual contains all information re-
quired to install, operate, test, adjust and service
the Hewlett-Packard Model 8443A Tracking
Generator/Counter. This section covers instru-
ment identification, description, options, accessor-
ies, specifications and other basic information.

1-3. Figure 1-1 shows the model 8443A with the
supplied accessories and the Service Kit required
for maintenance purposes.

1-4. The various sections in this manual provide
information as follows:

a. SECTION II, INSTALLATION, provides
information relative to incoming inspection,
power requirements, mounting, packing and ship-
ping, etc.

b. SECTION III, OPERATION, provides
information relative to operating the instrument.

c. SECTION IV, PERFORMANCE TESTS,
provides information required to ascertain that
the instrument is performing in accordance with
published specifications.

d. SECTION V, ADJUSTMENTS, provides
information required to properly adjust and align
the instrument after repairs are made.

e. SECTION VI, PARTS LISTS, provides
ordering information for all replaceable parts and
assemblies.

f. SECTION VII, MANUAL CHANGES,
normally will contain no relevant information in
the original issue of a manual. This section is re-
served to provide back-dated and up-dated infor-
mation in manual revisions or reprints.

g. SECTION VIII, SERVICE, includes all
information required to service the instrument.

1-5. INSTRUMENTS COVERED BY MANUAL.

1-6. Hewlett-Packard instruments carry an eight
digit serial number (see Figure 1-2) on the back
panel. When the prefix on the serial number plate
of your instrument is the same as one of the
prefix numbers on the inside title page of this
manual, the manual applies directly to the instru-

ment. When the instrument serial number prefix
is not listed on the inside title page of initial
issue, manual change sheets and manual up-dating
information are provided. Later editions or revi-
sions to the manual will contain the required
change information in Section VII.

1-7. DESCRIPTION.

1-8. The Hewlett-Packard Model 8443A Tracking
Generator/Counter was designed to be used in
conjunction with the Hewlett-Packard 8553/8552
Spectrum Analyzer. The Tracking Generator pro-
vides a cw signal which tracks the frequency
tuning of the spectrum analyzer.

1-9. As implied by the instrument name, the
model 8443A also includes a counter section. The
counter section may be used to count the output
frequency of the tracking generator or the fre-
quency of signals generated by external sources
(up to better than 120 MHz). A rear panel con-
nector provides BCD data output from the
counter section for use in external equipment
such as a recorder.

1-10. The time base for the model 8443A
counter section is a stable oven-contained, crystal-
controlled 1 MHz oscillator. Provisions are made
to use an external 1 MHz source for the time
base if a frequency standard is available. An out-
put from the internal 1 MHz source is also avail-
able for use in external equipment if desired.

1-11. The model 8443A Counter Section may be
operated in one of three modes. They are:

O| [SER, 545-00000 |0

g/,_/' e —

SERIAL NUMBER PREFIX SERI ALHURERR

Figure 1-2. Instrument Identification
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Model 8443A

Table 1-1. Model 8443A Specification

Note

Numbered specifications coincide with
numbered performance tests in Section IV.

TRACKING GENERATOR

1. FREQUENCY RANGE: 100 kHz to 110 MHz.
(Output frequency tracks the 8553/8552 Spectrum
Analyzer tuning.)

2. AMPLITUDE RANGE: <120 dBm to +10 dBm
in 10 and 1 dB steps with a continuous 1.2 dB
vernier.

3. AMPLITUDE ACCURACY (flatness): +0.5 dB.
Output attenuators 10 dB steps 0.2 dB, 1 dB
steps 0.1 dB. Absolute: 0 dBm at 30 MHz +0.3
dB.

4. OUTPUT IMPEDANCE: 50 ohms, AC coupled,
reflection coefficient <0.09 (1.2 SWR); output <0
dBm.

COUNTER
MODES:

MARKER: Counter reads frequency at
marker position on the Spectrum Analyzer
Display.

SCAN HOLD: Scan starts at left edge of dis-
play and stops at marker. Counter measures
frequency continually,

EXTERNAL: Counter measures frequency of
signal at counter input.

5. MEASUREMENT RANGE: 100 kHz to 110 MHz.
Display; 7 digits with 1 digit overrange.

SPECIFICATIONS

6. RESOLUTION (gate time): 1 kHz (1 mS), 100 Hz
(10 mS) and 10 Hz (100 mS).

7. ACCURACY: *1 count * time base accuracy.

8. TIME BASE AGING RATE: <3 x 10~° per day.
(0.3 Hz/day) after warmup.

9. TIME BASE TEMPERATURE DRIFT: <3 x 10-*
(3 Hz) variation, 0 to 55°C.

EXTERNAL INPUTS:

10. COUNTER: 10 kHz to 120 MHz, 50 ohms, -10
dBm minimum, +25 dBm maximum.

11. TIME BASE: 1 MHz, 50 ohm, 1 V rms minimum.
AUXILIARY QUTPUTS:
12. TIME BASE: 1 MHz, 1 V rms nominal.

13. DIGITAL FREQUENCY OUTPUT: 8, 4, 2, 1,
code: positive logic.

GENERAL:
TEMPERATURE RANGE: Operation 0 to 55°C,
storage, -40 to +75°C.
POWER: 115 V or 230 V, 48—440 Hz, 75 watts.
(When the instrument is in standby power con-
sumption is 30 watts.)
RFI: Meets or exceeds MIL-1-6181D.

DIMENSIONS: 18-8/4 L x 16-3/4 W x 3-7/8 H.
WEIGHT: 24 1bs, 5 oz. (11,02 kg)

a. EXTERNAL. For use in measuring fre-
quency of external signals not related to the
model 8443A or the Spectrum Analyzer.

b. MARKER. In this mode the scan ramp
of the Spectrum Analyzer is stopped momentarily
at a point determined by the model 8443A
MARKER POSITION control. At the point where
the scan is stopped a bright marker appears on
the analyzer display CRT. Simultaneously, the
frequency at which the scan is stopped is counted
one time by the model 8443A counter. After the
count is completed the analyzer scan continues to
the limit set by the analyzer controls. The cycle
is repeated each time the analyzer scan reaches
the point determined by the model 8443A
MARKER POSITION control.

c. SCAN HOLD. In this mode operational
sequence is similar to the MARKER mode except

1-2

that when the scan is stopped it will not restart
until the operator changes the mode of operation.
The counter will count continually in the SCAN
HOLD mode. The marker position may be con-
trolled manually by the MARKER POSITION
control to measure the frequency at any point on
the CRT.

1-12. A three-position RESOLUTION control on
the model 8443A provides counter readouts (in
MHz) to accuracies of 10 Hz, 100 Hz and 1 kHz.

1-13. The output of the model 8443A is level
(+0.5 dB) from 100 kHz to 110 MHz. The out-
put level may be adjusted, by means of three
front panel controls, to any level between +10
dBm and -123.2 dBm.

1-14. Complete specifications for the model
8443A are provided in Table 1-1.
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1-156. OPTIONS.
1-16. Spectrum Analyzer RF Sections:

a, HP model 8553B is completely com-
patible with the Model 8443A Tracking Genera-
tor/Counter.

b. HP model 8553L requires a modification
to provide compatability with the model 8443A.
Modification kit part number is 08553-6065.
After modification the unit is designated as
8553L-TG-1.

1-17. Spectrum Analyzer |F Section:

a. HP model 8552A IF sections bearing
serial numbers 945-01889 and below must be
modified to provide interface compatability with
the model 8443A. The required modification kit
part number is HP 08552-6060. After modifica-
tion the unit is designated as 8552A-TG-1.

b. The model 8552B is completely compat-
ible with the Model 8443A Tracking Generator/
Counter.

1-18. Spectrum Analyzer Display Section.

a. Display section models 140A, 1408,
141A and 141S all require HP modification kit
number 00140-69504 to provide compatability
with the model 8443A.

b. Display section models 140T and 141T
are compatabile with the model 8443A.

Section I
General Information

1-19. ACCESSORIES SUPPLIED.

1-20. The following accessories are provided
with the model 8443A:

a. An interconnecting cable for use be-
tween the Spectrum Analyzer and the Tracking
Generator/Counter.

b. A power cord.

c. A rack mounting kit.

d. A joining bracket kit.
1-21. ACCESSORIES NOT SUPPLIED.
1-22. A  Service Kit, HP part number
08443-60011 is recommended for maintenance
purposes.
1-23. WARRANTY.
1-24. Certification and Warranty information for
the model 8443A appears on the inside front

cover of this manual.

1-26. TEST EQUIPMENT AND ACCESSORIES
REQUIRED.

1-26. Table 1-2 lists test equipment and acces-
sories recommended to service the model 8443A.

Table 1-2. Test Equipment and Accessories

Item

Minimum Specifications

Suggested Model

Digital Voltmeter

Voltage Accuracy: +0.2%

Range Selection: Manual or Automatic

Voltage Range: 1 — 1000 Vdc full
scale

Input Impedance: 10 megohms

Polarity: Automatic Indication

HP 3440A Digital Voltmeter
with
HP 3444A Plug-in

Oscilloscope

Frequency Range: dc to 50 MHz
Time Base: 1 ps/div to 10 ms/div
Time Base Accuracy: *3%

Dual Channel, Alternate Operation
Ac or dc Coupling

External Sweep Mode

Voltage Accuracy: +3%
Sensitivity: 0.005 V/div

HP 180A with

HP 1804A Vertical Amplifier
and

HP 1821A Horizontal Ampli-
fier

HP 10004 10:1
Probes (4)

Divider

Spectrum Analyzer

Frequency Range: 0 — 100 MHz
Scan Width: 10 MHz

HP 8553/8552/141S Spec-
trum Analyzer

1-3
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Table 1-2. Test Equipment and Accessories (Cont)

Item

Minimum Specifications

Suggested Models

VHF Signal Genera-

Frequency Range: 40 — 455 MHz

HP 608E/F VHF Signal Gen-

tor Frequency Accuracy: *1% erator
Output Amplitude: >-20 dBm
Output Impedance: 50 ohms
Frequency Counter Frequency Range: 100 kHz — 300 HP 5245L Frequency
MHz Counter

Accuracy: +0.001%
Sensitivity: 100 mVrms
Readout Digits: 7 digits

Tunable RF Volt-
meter

Bandwidth: 1 kHz
Frequency Range: 1 — 1000 MHz
Sensitivity: 10 mV — 1 Vrms

Input Impedance: >0.1 megohms

HP 8405A Vector Voltmeter

Three-Port Mixer

Frequency Range: 0.2 — 500 MHz
Impedance: 50 ohms

Connectors: Female BNC on all ports
Input Power: 5 mW nominal

HP 10514A Mixer (2)

Power Supply

Output Voltage: Variable, 0 -—— 30 Vdc
Output Current: 0 — 400 mA
Meter Resolution: <5 mV

HP 6217A Power Supply

Spectrum Analyzer

0 — 1250 mHz

HP 8554/8552/140 Spectrum
Analyzer

Digital to Analog
Converter/Re-
corder

Accuracy: 5% of full scale

Command Pulse: +20 usec or greater, 6
to 20 volts

Recorder: Response time <1/2 second
or less

Accuracy: Better than 0.2% full scale.

HP 581 A Option 01 with
HP 680A

Amplifier

Frequency Range: de to 1 MHz
Accuracy: +0.3% from dc to 10 kHz
Distortion: <0.01% below 1 kHz

HP 467A

Quartz Oscillator

Output Frequencies: 5 MHz, 1 MHz,
100 kHz
Stability: <5 x 10-10 per day

HP 105B

Frequency Synthe-
sizer

Output Frequency: 100 kHz to 500
MHz

Digital Frequency Selection: 0.1 Hz
through 100 MHz per step, 20 usec
selection time.

HP 5101A/5110B

Attenuator Range: 120 dB in 10 dB steps HP 355D
Accuracy: 0.5 dB
RI" Amplifier 20 dB or 40 dB gain — 1 kHz to 150 HP 461A

MHz




Eight column printout

Model 8443A Section I
General Information
Table 1-2. Test Equipment and Accessories (Cont)
Item Minimum Specifications Suggested Model
RF Crystal Detec- 0.1 MHz to 1.2 GHz, 50 chms HP 8471A
tor
Temperature Con- Adjustable from 0° to +55°C
trolled Oven
Test Oscillator 10 Hz to 10 MHz, 3.16V max into 50 HP 651B
0
Digital Recorder 8—4—2—1 input positive logic HP 5050B

AC Voltmeter

0.5V to 300V full scale
Frequency Range: 20 Hz to 700 MHz

HP 400D/E/F [H

Service Kit

Contents:
12 Pin extender board (HP
5060-5915)
6 Pin extender board (HP
5060-5914)
22 Pin_ extender board (HP
5060-0630)

Coax Adapter, Selectro plug to
BNC jack (HP 1250-1236)
Coax Adapter, Selectro jack to
BNC jack (HP 1250-1237)
Oscilloscope  Probe Adapters (4
each) (HP 10036-63202)
Alignment Screwdriver (HP

8710-1010)

HP 08443-60011 Service Kit

Variable Voltage
Transformer

Range: 102 — 127 Vac
Voltmeter Range: 103 — 127 Vac +1
volt

General Radio W5MT3A or
Superior Electric UC1IM

Cable Assembly (4)

Male BNC Connectors, 48 inches long

HP 10503A

Soldering Iron

47-1/2 watt

Ungar #776 with #4037
Heating Unit

X-Y Recorder

1, 10, 100 mV/in; 1 and 10 V/in
continuous vernier between range

HP 7065B

1-5
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Installation

SECTION 1l
INSTALLATION

2-1. INITIAL INSPECTION.

2-2. Mechanical Check.

2-3. Check the shipping carton for evidence of
damage immediately after receipt. If there is any
visible damage to the carton, request the carrier’s
agent to be present when the instrument is un-
packed. Inspect the model 8443A for physical
damage such as bent or broken parts and dents or
scratches. If damage is found refer to paragraph
2-6 for recommended claim procedures. If the
model 8443A appears undamaged, perform the
electrical check (see paragraph 2-4). The packag-
ing material should be retained for possible future
use.

2-4. Electrical Check.

2-5. The electrical performance check consists of
following the procedures listed in paragraphs 4-10
to 4-22. These procedures allow the operator to
determine that the instrument is, or is not, oper-
ating within the specifications listed in Table 1-1.
The initial performance and accuracy of the in-
strument are certified as stated on the inside
front cover of this manual. If the model 8443A
does not operate as specified, refer to paragraph
2-6 for the recommended claim procedure.

2-6. CLAIMS FOR DAMAGE.

2-7. If physical damage is found when the in-
strument is unpacked notify the carrier and the
nearest Hewlett-Packard Sales/Service Office im-
mediately. The Sales/Service Office will arrange
for repair or replacement without waiting for a
claim to be settled with the carrier.

2-8. The warranty statement for the model
8443A is on the inside front cover of this man-
ual. Contact the nearest Sales/Service Office for
information about warranty claims.

2-9. PREPARATION FOR USE.
CAUTION
Before applying power check the rear

panel slide switch for proper position
(115 or 230 volts).

2-10. Power Requirements.

2-11. The model 8443A Tracking Generator/
Counter may be operated on 115 or 230 volts ac

+10% at 48 to 440 cydles, single phase. Power re-
quired is 75 watts. The 115/230 volt slide switch
on the rear of the instrument must be in the cor-
rect position to avoid damage to the instrument.
When shipped, the instrument is set for 115 volt
ac operation.

2-12. Power Cable.

2-13. To protect operating personnel, the Na-
tional  Electrical Manufacturers  Association
(NEMA) recommends that the instrument panel
and cabinet be grounded. This instrument is
equipped with a detachable three-conductor
power cable which, when plugged into an appro-
priate receptacle, grounds the instrument. The
offset pin on the power cable three-prong connec-
tor is the ground connection. When using a three-
prong to two-prong adapter the ground lead on
the adapter should be grounded to retain the
safety feature.

2-14. Operating Environment.

2-15. The model 8443A does not require forced
air cooling when operating at temperatures from
0 to 55°C (32 to 131°F). Normal air circulation
will maintain a reasonable temperature within the
instrument.

2-16. Bench Operation.

2-17. The model 8443A cabinet has plastic feet
and a foldaway tilt stand for convenience in
bench operation. The tilt stand permits inclining
the instrument for ease in viewing the frequency
readout. The plastic feet are shaped to provide
clearance for air circulation and to make modular
cabinet width instruments self-aligning when
stacked. The instrument may also be rack
mounted. A joining bracket kit is provided to as-
sure a common ground between the model
8443A and the Spectrum Analyzer.

2-18. STORAGE AND SHIPMENT.

2-19. Original Packaging.

2-20. The same containers and materials used in
factory packaging can be obtained through the
Hewlett-Packard Sales/Service Offices listed at the
rear of this manual.

2-21. If the model 8443A is being returned to
Hewlett-Packard for servicing attach a tag indicat-
ing the type of service required, return address,

21
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model number and full serial number. Also mark
the container FRAGILE to assure careful hand-
ling.

2-22. In any correspondence refer to the instru-
ment by model number and full serial number.

2-23. Other Packaging Materials.

2-24. The following general instructions should
be used for repackaging with commercially avail-
able materials.

a. Wrap the instrument in heavy paper or
plastic. (If shipping to a Hewlett-Packard Service
Office or center, attach a tag indicating the type

Model 8443A

of service required, return address, model number
and full serial number.)

b. Use a strong shipping container. A
double-wall carton made of 350 pound test ma-
terial is adequate.

c. Use enough shock-absorbing material
(three to four inch layer) around all sides of the
instrument to provide firm cushion and prevent
movement inside the container. Protect the con-
trol panel with cardboard.

d. Seal the shipping container securely.

e. Mark the shipping container FRAGILE
to assure careful handling.
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SECTION 111
OPERATION

3-1. INTRODUCTION.

3-2. This section provides operating instructions
for the HP Model 8443A Tracking Generator/
Counter.

3-3. Operating instructions for the HP Model
8553/8552 Spectrum Analyzer, which must be
interconnected with the model 8443A, are not
included in this manual except as required in
initial setup and operation. The operator should
be thoroughly familiar with operation of the
Spectrum Analyzer or have the appropriate man-
ual on hand.

3-4. PANEL FEATURES.

3-5. Front and rear panel controls, indicators
and connectors of the model 8443A are identi-
fied in Figure 3-1.

3-6. OPERATING INSTRUCTIONS.

3-7. In view of the simplicity of operation of
the model 8443A, the Operator’s Checks provide
adequate information to assure proper operation
of the instrument. However, the operator should
experiment with the instrument in order to be-
come more familiar with its operation. It should
be noted that the output of any device (within
the frequency and amplitude range of the ana-
lyzer) may be connected to the analyzer RF IN-
PUT and the frequency at any point of the re-
sponse counted by the model 8443A. The input
to the device under test may be provided by an
external signal generator, or by the output of the
Tracking Generator itself.

3-8. OPERATOR'S CHECKS.

3-9. During checkout at the factory, the Track-
ing Generator/Counter is adjusted for proper
operation. Only minor adjustment of front panel
controls should be required upon receipt of the
instrument. The following procedures verify
proper operation of the model 8443A:

a. Set the slide switch on the rear panel of
the model 8443A to be compatible with the
available line voltage.

b. Plug into power outlet; use ground pin
adapter for electrical systems having no ground
wire. (Blue STBY light illuminates.)

NOTE

The instrument should remain con-
nected to the power source in STBY
mode when not in use. This will main-
tain constant temperature in the crystal
oscillator oven.

c. Interconnect the Spectrum Analyzer and
the Tracking Generator/Counter as shown in Fig-
ure 3-1.

d. Set POWER switch to ON; observe that
the white ON lamp lights.

e. Apply power to the Spectrum Analyzer
and adjust the display section for a clear baseline
trace.

f. Set the Spectrum Analyzer controls as
follows:

FREQUENCY . . . .. .. .. 50 MHz
BANDWIDTH . . . .. . ... 300 kHz
SCAN WIDTH . . . . . PER DIVISION
SCAN WIDTH

PER DIVISION . . . . . ... 10 MHZ
INPUT ATTENUATION . . . . . 10 dB
BASE LINE CLIPPER . . . . . .. CCW

SCAN TIME
PER DIVISION

LOG REF LEVEL . . . .. ... 0 dBm
LOG/LINEAR . . .. ... . ... LOG
VIDEO FILTER . . . .. ... .. OFF
SCANMODE . . ... ....... INT
SCAN TRIGGER . . . . . . . .. AUTO

g. Set the 8443A MODE SWITCH to
MARKER, the RESOLUTION switch to 100 Hz
and RF OUTPUT LEVEL controls to 0 dBm.

h. Connect the model 8443A RF OUTPUT
to the 8553 RF INPUT. Note that the analyzer
CRT baseline rises to the top graticule line,

i. Adjust the model 8443A MARKER IN-
TENSITY control for the desired marker inten-
sity. If the marker is not present adjust the
MARKER POSITION control; the marker prob-
ably is positioned off the display.

NOTE

This will occur only if the instrument is
improperly adjusted. Refer to step p of
these procedures and adjust the CTR
ADJ. If trouble persists refer to para-
graph 3-15 and adjust ATR11 on the
A7 Marker Control board.
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FRONT VIEW

LINE SELECT INTERCONNECTING CABLE

BCD
DUTPUT

Figure 3-1. Tracking Generator/Counter Controls, Connectors and Indicators
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j. Rotate the MARKER POSITION control
to various points and note that the counter dis-
plays the frequency at the marker position on the
CRT.

k. Center the marker on the center vertical
graticule of the analyzer CRT. Rotate the ana-
lyzer FREQUENCY control through its range.
Note that the counter displays the frequency to
which the analyzer is tuned.

1. Rotate the model 8443A RF OUTPUT
LEVEL controls and note that the analyzer CRT
display changes in steps indicated by the knob
positions. (At lower output levels it will be neces-
sary to rotate the analyzer LOG REF LEVEL
control to keep the signal in the analyzer ampli-
tude range.)

m. Operate the analyzer in a narrow scan
width, stabilized mode (20 kHz/Div) or less. Place
the model 8443A RESOLUTION switch first in
the 10 Hz position and then in the 1 kHz posi-
tion. Note that the frequency readout is first to
10 Hz resolution and then to 1 kHz resolution.

n. Place the model 8443A MODE switch in
the SCAN HOLD position. Note that the analyzer
scan is stopped at the marker and the counter
continually counts the frequency at which the
scan is stopped. In the SCAN HOLD mode the
point at which the scan is stopped may be posi-
tioned at any point on the CRT, while the scan is
stopped, by the MARKER POSITION control.

o. Place the model 8443A MODE switch in
the EXTERNAL position. Apply a signal (at least
-10 dBm but not more than +25 dBm, 10 kHz to
120 MHz) from a frequency source to the
COUNTER INPUT. If an external signal source is
not readily available, the tracking generator RF
OUTPUT may be coupled to the COUNTER IN-
PUT. Operate analyzer in ZERO scan mode. The
counter will provide a readout of the input signal
frequency. Note that the marker does not appear
in this mode of operation.

p. With the model 8443A in the MARKER
mode, pull the MARKER POSITION control
knob away from the panel. The marker should
appear on the center vertical graticule line of the
analyzer CRT. Adjust the CTR ADJ screwdriver
adjustment on the 8443A front panel to verify
that it controls the marker position. Return
marker to center graticule position with the CTR
ADJ control and push the MARKER POSITION
control knob back in place.

q. Connect the model 8443A RF OUTPUT
to the analyzer RF INPUT.

r. Place the MODE switch in the MARKER
position and the RESOLUTION switch in the 1
kHz position. Tune the analyzer to a frequency
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below 10 MHz and note that three of the numeri-
cal readouts to the left of the decimal point dis-
play a zero. Place the switch on the rear panel to
BLANKED and note that all zeros to the left of
the first significant digit are blanked. Set the
model 8443A RF OUTPUT LEVEL to -30 dBm.
Set the 8553 to ZERO scan at the narrowest
bandwidth. Set the 8552 to the LINEAR mode
at 1 mV/Div. Adjust the 8443A TRACKING
ADJUST for maximum vertical deflection on the
analyzer CRT. This assures that the 3 MHz oscil-
lator in the 8443A first converter is tracking the
3 MHz IF frequency of the 8552.

3-10. SPECIAL FEATURES.

3-11. The output of the internal 1 MHz time
base reference oscillator is available for use in
external equipment at J4 on the rear of the in-
strument.

3-12. An external time base reference signal may
be applied to J3 on the rear panel of the model
8443A. When an external reference signal is used,
the switch on the top of the A5 time base as-
sembly must be placed in the EXT position.

3-13. OPERATOR’S MAINTENANCE.

3-14. Operator’s maintenance on the model
8443A is limited to fuse replacement, adjustment
of the controls indicated in the checkout proced-
ure and adjustment of ATR11 on the A7 marker
control board.

3-15. Adjustment of A7R11 on the marker con-
trol board should be made only if the condition
described in step i of paragraph 3-9 exists. To
properly adjust A7TR11 first turn the MARKER
POSITION control fully clockwise. Adjust the
CTR ADJ control so that the marker appears
approximately one minor division from the far
right CRT graticule line. Turn the MARKER
POSITION control fully counterclockwise. The
marker should be two minor divisions or less
from the far left graticule line. Now pull the
MAREKER POSITION control away from the
panel and adjust A7R11 to center the marker on
the center CRT graticule line.

3-16. Fuse replacement information is provided
in Table 3-1.

Table 3-1. Fuse Information

Designation Purpose Rating
F1 Line Fuse 2  amperes
A15F1 |+175 Volt Supply | 0.25 ampere
A15F2 +24  Volt Supply | 1 ampere
Al15F3 +5.8 Volt Supply | 2 amperes
A15F4 +20 Volt Supply | 1 ampere
A15F5 -12  Volt Supply | 1 ampere
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