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Figure 1-1. Model 5255A Frequency Converter Plug-In
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CHAPTER A

INTRODUCTION

A-1. SCOPE

a. This manual describes the Hewlett-
Packard Model 5255A Frequency Converter
and covers its installation, operation, and
organizational, direct and general support
maintenance.

b. Throughout this manual, where appro-
priate, references are made to other publi-
cations which contain information applicable
to the operation and maintenance of the Fre-
guency Converter. A complete listing of
applicable reference publications is pro-

vided in [appendix_Al

c. The maintenance allocation chart

appears in[appendix Bl

A-2. INDEX OF PUBLICATIONS

a. DA PAM 310-4. Refer to the latest
issue of DA PAM 310-4 to determine
whether there are new editions, changes,
or additional publications pertaining to the
equipment.

b. DA PAM 310-7. Refer to DA PAM
310-7 to determine whether there are modi-
fication work orders (MWO'’s) pertaining to
the equipment.

This technical manual is an authentication
of the manufacturer’'s commercial literature
and does not conform with the format and
content specified in AR 310-3, Military
Publications. This technical manual does,
however, contain available information that
is essential to the operation and mainten-
ance of the equipment.

A-3. FORMS AND RECORDS

a. Report of Maintenance and Unsatis-
factory Equipment. Use equipment forms
and records in accordance with instructions
in TM 38-750.

b. Report of Packaging and Handling
Deficiencies. Fill out and forward DD Form
6 (Report of Packaging and Handling Defi-
ciencies) as prescribed in AR 700-58 (Army)/
NAVSUP PUB 378 (Navy)/AFR 71-4 (Air
Force)land MCO P4030. 29 (Marine Corps).

c. Discrepancy in Shipment Report
(DISREP) (SF361). Fill out and forward
Discrepancy in Shipment Report (DISREP)
(SF361) as prescribed in AR 55-38 (Army)/
NAVSUP PUB 459 (Navy)/AFM 75-34 (Air
Force)/and MCO P4610. 19 (Marine Corps).

d. Reporting of Equipment Manual
Improvements. The reporting of errors,
omissions, and recommendations for im-
proving this publication by the individual
user is encouraged. Reports should be sub-
mitted on DA Form 2028 (Recommended
Changes to Publications) and forwarded
direct to Commanding General, U.S. Army
Electronics Command, Attn: AMSEL-
MA-CT. Fort Monmouth, N.J.
07703.

A-4. ADMINISTRATIVE STORAGE

For procedure, forms and records, and
inspection required during administrative
storage of this equipment, refer to TM 740-
90-1.

1-1/1-2
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CHAPTER 1

GENERAL

1-1. DESCRIPTION.

1-2. The Hewlett-Packard Model 5255A Frequency
Converter is a plug-in unit which extends the frequency
measuring capability of 50 MHz Electronic Counters
from 3 to 12.4 GHz (300 Mc to 12400 Me). It can be
used for measurements from 2.6 GHz to 12.6 GHz;
see Section lll. Refer to appropriate counter manual
for complete operation instructions.

1-3. The stability and accuracy of the basic counter
are retained by multiplying a 10 MHz signal, derived
from the 1 MHz internal time base of the counter, to
200 MHz and selecting a harmonic frequency between
2.8 and 12.4 GHz. This known harmonic of 200 MHz
is then heterodyned with the INPUT signal. The re-
suiting difference frequency, if between 1 MHz and
212 MHz (bandwidth of amplifier in plug-in) is counted
and displayed by the counter. The frequency of the
INPUT signal is then indicated by the combination of
the MIXING FREQUENCY control (in gigahertz; front
panel of plug-in) and the digital display of the counter
(in megahertz). Because of a prescaling factor of 4
in the converter, the counter gate times are automa-
tically extended by a factor of 4 for a direct readout.

1-4. The AUX IN jack may be used with 5 mV to 225
mV and 1 to 200 MHz input signals. The signal will be
prescaled by 4 and counted by the counter. This ex-
tends the direct reading frequency range of the counter
to 200 MHz and increases the sensitivity of the counter
to 5 mV for 1 to 200 MHz inputs.

1-5. The AUX OUT jack output comes from the video
amplifier output and is the amplified difference fre-
quency between the input signal and the selected mix-
ing frequency.

1-6. A front panel meter, by monitoring the differ-
ence frequency output of the plug-in to the counter,

INFORMATION

aids in selecting the desired MIXING FREQUENCY
and also in determining if INPUT signal amplitude is
adequate for accurate frequency measurement.

1-7. SPECIFICATIONS.

1-8.[Table _1-1 contains all technical specifications
for the Model 5255A when operated in HP Electronic
Counters.

1-9. INSTRUMENT IDENTIFICATION.

1-10. Each Model 5255A is identified by a two-sec-
tion, eight digit (000-00000) serial number on the rear
of the plug-in. The five-digit number is an identifi-
cation number unique to each instrument, and the three
digit number is a serial prefix number used to docu-
ment changes.

1-11. All instruments with the same serial prefix are
the same. The group of instruments to which this
manual applies directly is identified on the title page.
For older instruments (lower serial numbers), make
manual changes listed in For newer in-
struments, having serial numbers higher than those
listed on the title page, a Manual Change sheet is in-
cluded, describing the required changes. The manual
for an instrument having special electrical modifica-
tion will include an insert sheet describing that modi-
fication. If a change sheet o r special information
sheet is missing, the information can be supplied by
any Hewlett-Packard sales and service office listed
at the back of this manual.

1-12. COOLING.

1-13. The Model 5255A is cooled by the ventilation
system of the counter in which it is installed. See
counter service manual for cooling system mainten-
ante instructions.

Table 1-1. Specifications *

RANGE: As a converter for HP Electronic Counters,
3 to 12.4 GHz using mixing frequencies of 2.8
to 12.4 GHz in 200 MHz steps. As a prescaler,
1 MHz to 200 MHz.

ACCURACY: Retains counter accuracy.

INPUT SENSITIVITY: 100 mV rms (-7 dBm) as a
converter. 5 mV rms as a prescaler.

INPUT IMPEDANCE: 50 ohms nominal.
MAXIMUM INPUT: +10 dBm; 0 dBm on AUX IN.

LEVEL INDICATOR: Meter aids frequency selec-
tion; indicates usable signal level.

AUXILIARY OUTPUT: 1 MHz to 200 MHz difference
signal from video amplifier.

REGISTRATION: Counter display in MHz is added
to converter dial reading.

INSTALLATION: Plugs in to front panel plug-in
compartment of HP 5245L or 5246L Electronic
Counters.

INPUT CONNECTOR: Precision Type N female.
GPC-7 connector optional.

WEIGHT: Net, 8-1/4 Ibs. (3, 8 kQ).
Shipping, 12 Ibs. (5, 5 kg).

* When used with HP 50 MHz Electronic Counters;
Model 5245L prefixed 402 and above or Model
5246L.

1-3/1-4






TM 11-6625-2485-15

CHAPTER 2

INSTALLATION

2-1. INTRODUCTION.

2-2. This section contains information on unpacking,
inspection, repacking, storage, and installation. ™

2-3. UNPACKING AND INSPECTION.

2-4. If the shipping carton is damaged, ask that the
carrier's agent be present when the instrument is un-
packed. Inspect the instrument for damage (scratches,
dents, broken knobs, etc). If the instrument is dam -
aged or fails to meet specification (Performance
Check,[Table 5-5), notify the carrier and the nearest
Hewlett-Packard sales and service office immediately
(sales and service offices are listed at the back of
this manual). Retain the shipping carton and the pad-
ding material for the carrier's inspection. The sales
and service office will arrange for the repair or re-
placement of your instrument without waiting for the
claim against the carrier to be settled.

2-5. STORAGE AND SHIPMENT.

2-6. PACKAGING. To protect your instrument dur-
ing shipment or storage, use the best packaging
methods available. Your Hewlett-Packard sales and
service office can provide materials similar to those
used for original factory packaging. Contract pack-
aging companies can provide dependable custom
packaging on short notice.

a. If possible, use the original container designed
for the instrument. Otherwise, use a strong carton

(350 Ib/sqg inch bursting strength) or wooden box to
house the instrument.

b. Wrap the instrument in heavy paper or plastic
before placing it in the shipping container.

c. Use plenty of packing material around all sides
of the instrument and protect the front panel with card-
board strips.

d. Seal the package with strong tape or metal bands.
Mark with “Delicate Instrument”.

e. Refer to the address list at the rear of this
manual and check with your Hewlett-Packard sales

and service office for shipping instructions. All cor-
respondence should refer to an instrument by Model
number and the full eight-digit serial humber.

2-7. ENVIRONMENT. Conditions during storage and
shipment should normally be limited as follows:

a. Maximum temperature 167°F (75°C).
b. Minimum temperature -40° F (-40°C).
CAUTION

TURN COUNTER POWER OFF BE-
FORE INSTALLING OR REMOVING
FREQUENCY CONVERTER. *

2-8. INSTALLATION.

2-9. The Model 5255A plugs into the rectangular
compartment at the right-hand side of the front panel
of the Electronic Counter. To install unit in counter,
first check that retaining latch is turned fully counter-
clockwise, then push unit firmly into compartment
until front panel of plug-in is flush with front panel of
counter. Then turn retaining latch clockwise until it
is tight.

2-10. To remove unit from counter, turn retaining
latch counterclockwise to its stop. Then grasp mix-
ing frequency selector and firmly pull unit from
counter. If any difficulty is encountered with install-
ation or removal, check that retaining latch is fully
counterclockwise.

2-11. POWER REQUIREMENTS.

2-12. All electrical power required to operate the
Model 5255A is supplied by the counter in which the
unit is installed.

2-13. ELECTRICAL CONNECTIONS.

2-14. The INPUT, AUX IN, and AUX OUT connectors

on front panel of plug-in (see[Figure 3-1) are the
only external electrical connections to the unit. All

other connections are made through the 50-pin con-
nector at the rear of plug -in when installed in counter.

2-1
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Figure 3-1. Model 5255A Operating Procedure

FREQUENCY MEASUREMENTS

See appropriate counter operating manual for
complete operating instructions.

1. Connect input signal to INPUT of converter.

2. Set Mixing Frequency control to read slightly
less than 2.8 GHz.

3. Slowly turn Mixing Frequency control counter-
clockwise to obtain the first response, and
tune for a maximum reading in the green por-
tion of the Level Indicator Meter scale.

USE

Add counter display (in kHz) to Mixing Fre-
qguency control reading (in GHz) for frequency
of INPUT signal.

OF AUX IN

To use prescaler portion of plug-in connect
the 1 to 200 MHz input signal to the AUX IN
jack (0 dBm max).

The counter will display frequency o f input
signal. (During this measurement the main
input to the converter should be disconnected,
or, if a microwave signal is present at the
main input, the converter should be detuned
so that there is no counter reading from that
source.)

3-0
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CHAPTER 3

OPERATION

3-1. DESCRIPTION.

3-2. The Model 5255A Frequency Converter increases
the range of the 50 MHz Electronic Counter to 3 through
12.4 GHz (3000 to 12,400 MHz). As a general rule
to measure frequency, always start with the Mixing
Frequency Control below 3 GHz and tune upward in
frequency to obtain first response and tune for a max-
imum reading in the green portion of the meter scale.
This procedure will be valid whether there are re-
sponses in 1, 2, or 3 consecutive harmonic reference
frequencies; se . If the input signal level
to the converter is high, the second, third, and other
harmonics of this signal may be generated. There-
fore, tuning Mixing Frequency Control from the low
end upward will enable the input fundamental frequency
to be detected before its harmonics. In the 5255A
harmonics of the reference-frequency signals are held
to such a low level that regardless of input signal
level, their mixing effects are not observable, avoid-
ing possible ambiguity,_Figure 341 provides a step-
by-step procedure t o be used f o r measurement of
frequencies from 3 to 12.4 GHz (3000 to 12,400 MHz).
The only exception is if the first response occurs at
2.8 GHz or 3.0 GHz. To avoid possible ambiguity
in these cases, start from above 3.4 GHz and tune
downward in frequency for the first response and sub-
tract the counter reading from the dial frequency for
the frequency of the input signal.

3-3. CONTROLS AND INPUTS.

3-4. GENERAL. The function of the front panel tun-
ing control, input connector, meter, AUX input, and
AUX output connectors are described in
[3-5] through 3-9.

3-5. INPUT CONNECTOR. Signal input, 50 ohms
input impedance, 100 mV (-7 dBm) to 707 mV (+10
dBm) into precision type “N” female connector (APC-7
or “N” type male connectors are optional).

3-6. MIXING FREQUENCY SELECTOR. Calibrated
from 2.8 GHz to 12.4 GHz (2800 MHz to 12,400 MHz),
this control tunes the internal cavity to select a har-
monic of 200 MHz to be mixed with the INPUT signal.

3-7. LEVEL INDICATOR METER. The meter cir-
cuit continuously monitors the level of the difference
frequency output of t h e converter t o the counter.
When meter reads in the green portion of its scale,

INPUT signal amplitude is adequate for accurate fre-
guency measurement.

3-8. AUX IN. Signals connected to this input of 5 mV
(-33 dBm) up to 224 mV (0 dBm) and 1 to 200 MHz at
the AUX IN jack will be counted and displayed directly.

3-9. AUX OUT. The output from the AUX OUT jack
is the 1 to 200 MHz difference signal from the video
amplifier.

Note

If any difficulty occurs while making
measurements, check all cables and
connectors for resonant points.

3-10. MAXIMUM INPUT VOLTAGE.

3-11. Damage to the converter may result if an AC
signal greater than .707 V rms (+10 dBm) or a DC
voltage greater than 5 V is applied to converter INPUT
connector.

3-12. FREQUENCY MEASUREMENT WITH
AMPLITUDE LESS THAN 100 MV RMS.

3-13. The front panel level indicator meter indicates
in the green portion of its scale only when converter
is properly tuned and amplitude of INPUT signal is
adequate for accurate frequency measurement. (Be-
cause of conservative specifications of the converter
this will usually occur with an input signal less than
100 mv.)

3-14. DOUBLE CHECKING FREQUENCY
MEASUREMENT RESULTS.

3-15. Because of the heterodyne action of the con-
verter, frequency measurement results obtained at
any one setting of the Mixing Frequency Control may
be checked at other settings. In most cases these
will be consecutive responses: tune in the first re-
sponse and add the counter display to dial frequency
reading; then tune up in frequency to the second re-
sponse and subtract the counter display from the dial
frequency reading (see [Table 3-1). In some cases
there will be three consecutive responses (see [Tablel
[3-2); in these cases the third response will be the one
in which you subtract the counter display from the dial
frequency reading.

3-1
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Table 3-1. Typical Double-Check Frequency Measurement

« . Mixi Met
L Input Frequency Counter Reading Frequ:r?cy 1 ndi(::aetx; on Response
. 1234567 GHe 8,0 GHz Peak First Response: 8, 0000000 GHz
+, 1234567 GHz
8. 1234567 GHz
: 7.1234567 GHz . 0765433 8.2 GHz Peak Second Response: 8,2000000 GHz
- Q7g§433 GHz
8. 1234587 GHz

Table 3-2. Typical Frequency Measurements

- _
! EXAMPLE OF ONE RESPONSE
E 000000, 00 MHz Red 3.0 GHz No response; frequency difference
i 2600 MHz greater than passband of video
! amplifier
‘ 000200, 00 MHz Green 2.8 GHz First Response: * 2800 MH2
2600 MHz
000000, 00 MHz Red 12.2 GHz No response; frequency difference
12, 600 MHz greater than passband of video
amplifier
000200, 00 MHz Green 12.4 GHz First Response: 12, 400 MHz
+ 200 MHz
SR
EXAMPLE OF TWO RESPONSES 12,600 MHz
000050, 00 MHz Green 10.0 GHz First Response: 10, 000 MHz
+ Hz.
10, 050 MHz 10, 050 MHz
000150, 00 MHz Green 10.2 GHz Second Response: 10,200 MHz
- 150 MHz
10, 050 MHz
000200, 00 MHz Green 3.8 GHz First Response: 3800 MHz
+200 MHz
4000 MHz
j 4000 MHz 000000, 00 MH2 Red 4,0 GHz No response; difference frequency
less than passband of video
amplifier
000200, 00 MH2 Green 4.2 GHz2 Second Response: 4200 MHz
-200 MHz
EXAMPLE OF THREE RESPONSES 40600 MHz
000205, 00 MHz Green 10.8 GHz First Response: 10, 800 MHz
+ 235 MHz
11, 005 MHz
000005, 00 MHz Green 11.0 GHz Second Response: 11, 000 MHz
11,005 MHz + 5 MHz
11, 005 MAz
000195, 00 MHz Green 11,2 GHz Third Response: 11,200 MHz
=195 MHz
11, 005 MHz

*When response present at 2.8 or 3.0 GHz, tune from above and subtract first reading,
(See{ Paragraph 3-2).

3-2
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CHAPTER 4

PRINCIPLES OF OPERATION

4-1. GENERAL.

4-2. The Model 5255A is a heterodyne frequency
converter designed to extend the range of frequency
measurement of the Electronic Counters to 2.8 GHz
through 12.4 GHz (2800 MHz through 12,400 MHz).

4-3. The Converter contains ten basic functional
sections: phase detector, 10 MHz oscillator, 50 MHz
multiplier -amplifier, 200 MHz multiplier-amplifier,
harmonic generator, mixer-cavity, video amplifier,
prescaler, control circuit, and gate time extender.
(Se, and for circuit details refer to the
schematic diagrams[ Figures 6-2| through 6-8.)

4-4. In normal operation the harmonic generator pro-
duces all of the harmonics of 200 MHz between 2.8
MHz and 12.4 MHz. The harmonic selector cavity
is tuned to select one of these harmonics to be supplied
to the mixer. The mixer output is the difference fre-
quency produced by mixing of the input frequency and
the frequency supplied by the harmonic selector cavity.
This difference frequency is amplified by the video
amplifier and supplied to the counter input circuit.
The output of the video amplifier is monitored by a
control circuit which indicates when difference fre-
qguency output amplitude is greater than the minimum
signal required by the counter input circuit.

ence frequency output amplitude is greater than the
minimum signal required by the counter input circuit.

Note

In the following discussion complete
reference designations are used to
identify components. This is to pre-
vent confusion between reference desig-
nations of components located on the
chassis and components located on an
assembly. For example, “R1” would
refer to a component located on the
chassis, while “A1R1” would refer to
a component located on the phase de-
tector assembly A1l (sem for
assembly designations).

4-5. PHASE DETECTOR A1.

4-6. The Phase Detector holds the 10 MHz generated
by the voltage tuned oscillator on assembly A2 in phase
lock with the 10 MHz signal from the counter. This
creates a phase locked loop which acts as a narrow
band filter at 10 MHz. The two 10 MHz signals are
added by A1Q2 and A1Q3 then detected by A1CR4 and
A1CR5. The detected signal is the phase control sig-
nal and passes through an emitter follower, A1Q5,
before being sent to assembly A2.

4-7. If the reference 10 MHz should not be present
(if for example the counter should be switched to EXT

STD with no external standard present) a "no lock"
signal is generated. Limiter A1Q1 turns off when
there is no 10 MHz signal at its base. That in turn
switches on the “on” gate A1Q7 and A1Q8 generating
a “no lock” signal. A no lock signal will also be gen-
erated if the 10 MHz from the counter pulls out of
phase lock with the 10 MHz generated by the oscillator
on assembly A2. Should this occur the phase control
signal would be a beat note. This beat note is de-
tected by A1CR6 and A1CR7. The detected signal
passes through an emitter follower and switches on
the “on” gate to produce the no lock signal. The no
lock signal is sent to the control board where it is
used to inhibit counting.

4-8. The test signal at pin S of Al is available an active
AUX B output of the counter. If the phase detector
is operating normally there will be 0 volts dc at the

test point. “No Lock” condition will be shown by +13
volts. The test signal is AC coupled to the phase con-

trol signal so that if a beat note is present it can also
be seen at AUX B superimposed upon the out-of-lock
dc signal. (Note: Except for the special case of a
disconnected external reference to the counter, in nor-
mal operation a “no lock” signal will not occur.) Such
a signal indicates failure of the counter reference
signal or failure within the converter. The “no lock”
signal prevents erroneous readings in the event of
such a failure.

4-9. 10 MHz OSCILLATOR AZ2.

4-10. The oscillator assembly consists of an active
low pass filter and a voltage tuneable crystal oscil-

lator. The oscillator is held at exactly the same fre-
guency as the 10 MHz counter reference signal by the
phase control signal from Al. This signal first passes
through the low pass filter then is applied to varactors
A2CR1 and A2CR2, which tunes the oscillator to hold
phase lock. Output from the oscillator goes to both
the phase detector, for comparison with the 10 MHz
reference, and to the 50 MHz multiplier-amplifer A3.

4-11.50 MHz MULTIPLIER AMPLIFIER A3.

4-12. The 10 MHz output from A2 is multiplied to 50
MHz in the first stage A3Q1. The rest of A3 is a
narrow -band synchronously tuned 50 MHz amplifier.
The last stage of A3 is a partial limiter as well.

4-13. 200 MHz MULTIPLIER AMPLIFIER R4

4-14. The 50 MHz signal from A3 is doubled in the
first stage of A4 to 100 MHz then doubled again in
A4Q2 to 200 MHz. The remaining stages furnish nar-
row-band (synchronously tuned) amplification at 200
MHz. The output level from the last stage is con-
trolled by R12.

4-1
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Figure 4-1. Functional Block Diagram
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4-15. HARMONIC GENERATOR AS5.

4-16. The 200 MHz signal from the multiplier am-
plifier A4 passes through the matching network to
drive the step recovery diode A5CR1, A5CR1 gen-
erates harmonic energy which it couples into the

resonate tuning cavity. The dc voltage generated b
A5CR1 is available at the test point on A5 (see

4-17. MIXER-CAVITY A6G.

4-18. The input signal from J1 passes through the
attenuator to the mixing diodes. The signal from the
tuning cavity is also coupled to the mixing diodes. The
two signals are mixed and the difference frequency is
the signal to the video amplifier A7.

4-19. VIDEO AMPLIFIER A7.

4-20. The video amplifier assembly is a wideband
feedback stagger -tuned amplifier with a voltage gain
of 50 dB into 50 ohms.

4-21. The two signals from the balanced mixer in A6
is applied to the base of A7Q2 through A7T1. A7Q2,
A7Q4, A7Q6, A7Q8, and A7Q10 amplify the input
signal. A7Q1 is used to bias A7Q2 and A7Q3, A7Q5,
A7Q7, and A7Q9 perform the same function in relation
to the signal path transistors A7Q4, A7Q6, A7Q8, and
A7Q10 respectively. The output from A7Q10 drives
the prescaler A8 and is applied to the base of A7Q11
and A7Q12. A7Q12 is another amplifier whose output
is detected by A7Q13 and A7Q14. The detector pro-
vides a dc current which is proportional to the magni-
tude of the input signal. Diodes A7CR5 and A7CR6
provide temperature stability to the detector circuit.
The voltage at the collector of A7Q13 is the amplitude
level signal which drives the tuning meter section of
the control circuit A9. The voltage level at the col-
lector of A7Q14 controls the operation of the AGC
circuit which prevents distortion from high level input
signals. When the amplified input signal is sufficiently
large and the collector voltage of A7Q14 decreases to
less than 3 V, both A7Q15 and A7Q16 are turned on.
When A7Q16 draws current, A7CR1, A7CR2, and
A7CR4 are all forward biased. A7CR1 and A7CR2
shunt part of the signal coming from AUX IN a n d
A7CR4 provides shunting in the 3rd stage of
amplification.

4-22. The signal from AUX IN jack J2 is resistively
isolated from the main input. It has a 50 ohm input
impedance and a sensitivity 12 dB lower than the main
input. AUX OUT is isolated from the main output by
A7R48 and A7Q11. The voltage gain between AUX OUT
and AUX IN is 25 dB into 50 ohms.

4-23. PRESCALER ASSEMBLY AS8.

4-24. The prescaler input is a 1 to 212 MHz signal
from the video amplifier A7. This signal is amplified
by input amplifier A8Q2. The output of A8Q2 fires

T™M 11-6625-2485-15

tunnel diode trigger ABCR1. The square wave from
the trigger is amplified by A8Q1 and differentiated by
A8R3, A8L3. The differentiated signal is amplified
and the positive pulses clipped by driver amplifier
A8Q4. The output from A8Q4 drives binary A. The
output of binary A goes through buffer amplifier A8Q9.
The output of ABQ9 is differentiated by A8BR21, ASLS6,
and amplified and clipped by A8Q10. The output of
A8Q10 drives binary B. Binary B outputs go through
buffer amplifiers A8Q14 and A8Q15 to output ampli-
fiers A8BQ16 and A8Q17. A8Q16 output goes to the
AUX A jack on the rear of the counter and A8Q17 out-
put is the signal input to the counter.

4-25. CONTROL CIRCUIT A9.

4-26. The Control Circuit Assembly performs the
following functions:

a. It drives the tuning meter with a current pro-
portional to the amplitude level signal from the video
amplifier. The level signal from the video amplifier
passes through emitter follower A9Q6 before being
sent to the meter.

b. It inhibits the prescaler if a no lock signal from
the phase detector is present or if the input level sig-
nal is smaller than that required to move the tuning
needle above approximately 3 on the tuning meter
scale. A “no lock” signal from the phase detector
saturates A9Q7 which inhibits the prescaler. A9Q8
is saturated and also inhibits the prescaler if the
(level signal) voltage on the base of A9Q9 is lower
than the reference voltage on the base of A9Q10.

c. The control board generates a pulse to reset the
counter when the level signal moves the tuning meter
up or down past 3 on the tuning meter. A9Q11 is held
off by A9CR4 or A9CR5 except when A9Q9 and A9Q10
are both conducting, that is when the amplitude level
passes through t h e inhibit threshold. When A9Q11
conducts it turns on A9Q12. The signal from A9Q12
is differentiated by A9R26 and A9C9 and the pulse thus
generated is amplified by A9Q13 to drive the reset
line in the counter.

d. The control board clamps the input level signal
so that the tuning meter goes to zero if the signal into
the “frequency” input from the prescaler is greater
than approximately 212 MHz. The “frequency” signal
from the prescaler is sent through a high pass filter
(A9C1 and A9L1) and a low pass filter (A9C4 and A9L2)
and is detected by A9CR1 and A9CR2. Below 212 MHz
A9CR2 will detect a larger voltage than A9CR1 and
A9Q2 will conduct more than A9Q1. Above 212 MHz
A9CR1 will detect a larger signal than A9CR2, and
A9Q1 will conduct more than A9Q2. A9Q3 and A9Q4
amplify the difference further and A9Q3 also drives
transistor A9Q5 to saturation for “frequency” inputs
above 212 MHz. When A9Q5 saturates the meter read-
ing drops to zero. A dc bias adjusted by A9R4 holds
A9Q5 out of saturation when there is no “frequency”
input signal.

4-3
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4-27. GATE TIME EXTENDER A10.

4-28. The gate time extender assembly delays the
gate trigger signal to the counter gate control by de-
laying the stop signal to the main counter gate. This
is done by multiplying the period of the gate triggering

signal from the counter by a factor of 4. The result
is a direct readout of the measured frequency.

4-29. The reset pulse from the counter sets the bi-
maries so A10Q5 and A10Q7 are conducting. The first
pulse turns off A10Q5 and turns on A10Q4. The output
of A10Q4 turns off A10Q7 and turns on A10Q6. The

4-4

output of A10Q6 triggers the gate flip-flop A10Q9,
A10Q10. The output of the gate flip-flop is amplified
by the start amplifier A10Q8 and opens the main gate
of the counter. The second pulse turns off A10Q4 and
turns on A10Q5. The third pulse turns A10Q5 off and
A10Q4 on. The output of A10Q4 turns A10Q6 off and
A10Q7 on. The fourth pulse turns A10Q4 off and A10Q5
on. The fifth pulse turns A10Q5 off and A10Q4 on.
The output of A10Q4 turns A10Q7 off and A10Q6 on.
The output of A10Q6 triggers the gate flip-flop. The
output of the gate flip-flop is amplified by the stop
amplifier A10Q12 and closes the main gate of the
counter. Five pulses have been counted to measure
four periods of the gate triggering signal.
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CHAPTER 5

MAINTENANCE

5-1. SCOPE OF MAINTENANCE

a. The maintenance duties assighed to
the operator of the Model 5255A are listed
below together with a reference to the para-
graphs covering the specific maintenance
functions. The duties assigned do not re-
qguire tools or test equipment other than
those issued with the equipment.

(1) Operator’'s daily preventive main-

tenance checks and services |(para 5-4).

(2) Operator's weekly preventive main-
tenance checks and services [(para 5-5)).

(3) Cleaning [para 5-7).

b. The maintenance duties assighed to
the organizational maintenance repairmen
of the equipment are listed below, together
with a reference to the paragraphs covering
the specific functions. The duties assigned
do not require tools or test equipment other
than those issued with the equipment.

(1) Organizational monthly preventive
maintenance checks and services [(para b5-6).

(2) Rustproofing and painting [para_5-8).
5-2. PREVENTIVE MAINTENANCE

Preventive maintenance is the systematic
care, servicing, and inspection of equip-
ment to prevent the occurrence of trouble,
reduce downtime, and assure that the equip-
ment is serviceable.

a. Systematic Care. The procedures

given in[paragraphs 5-4] through 5-7 cover
routine systematic care and cleaning essen-
tial to proper upkeep and operation of the

equipment.

b. Preventive Maintenance Checks and
Services. The preventive maintenance
checks and services charts and 5-5)
outline functions to be performed at specific
intervals. These checks and services are
designed to maintain Army equipment in a
combat-serviceable condition; that is, in
good general (physical) condition and in good
operating condition. To assist operators in
maintaining combat serviceability, the charts
indicate what to check, how to check, and the
normal conditions; the References column
lists the paragraphs that contain detailed
repair or replacement procedures. If the
defect cannot be remedied by the operator,

a higher category of maintenance or repair
is required. Records and reports of these
checks and services must be made in accord-
ance with instruction given in TM 38-750.

5-3. PREVENTIVE MAINTENANCE CHECKS
AND SERVICES PERIODS

Preventive maintenance checks and ser-
vices of the Model 5255A are required daily,
weekly, and monthly.

a.l Paragraph 5-4|specifies the checks and
services that must be accomplished daily, or
under the special conditions listed below:

(1) Before the equipment is taken on a
mission.

(2) When the equipment is initially
installed.

(3) When the equipment is reinstalled
after removal for any reason.

(4) At least once a week, if the equipment

5-1
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5-5. OPERATOR'S WEEKLY PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

Sequence
No.

ltem to be
inspected

Procedure

References

Cables

Hardware

Preservation

Inspect external cables for cuts, cracked,

or gouged jackets, fraying, or Kkinks.

Inspect all exterior hardware for loose-

ness and damage. The Model 5255A
cover, carrying handle, hinges, and
all bolts and screws must be tight and
not damaged.

Inspect equipment to determine that it

is free of bare spots, rust, and cor-
rosion. If these conditions exist,
refer to a higher category maintenance
for repair.

and 5-8

5-2
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5-4. OPERATOR’S DAILY PREVENTIVE MAINTENANCE CHECKS AND SERVICES.

Iltem
Sequence to be Procedure References
No. Inspected
1 Model 5255A the Check equipment for completeness [Appx Bl
frequency converter and general condition.

2 Exterior surfaces Clean exterior surfaces of equip-
ment.

3 External receptacles Inspect external receptacles for
breakage and for firm seating.

4 Meter glass Inspect front panel glass window
for damaged housing, broken
glass, physical damage, dust,
or moisture.

5 Knobs, controls, and During operation (item 6), check

switches knobs, controls, and switches

for proper mechanical action.
Action must be positive, with-
out backlash, binding, or
scraping.

6 Operation During operation, be alert for any

abnormal indications.

5-3
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is maintained in standby condition.

b[ Paragraphs 55 and 5-6 specify addi-
tional checks and services that must be per-
formed weekly and monthly. Perform the
maintenance functions indicated in the
monthly preventive maintenance checks
and services chart once each
month. A month is defined as approxi-
mately 30 calendar days of 8-hour-per-day
operation. If the equipment is operated
16 hours a day, the monthly preventive

maintenance checks and services should be
performed at 15-day intervals. Adjustment
of the maintenance interval must be made to
compensate for any unusual operating condi-
tions. Equipment maintained in a standby
(ready for immediate operation) condition
must have monthly preventive maintenance
checks and services. Equipment in limited
storage (requires service before operation)
does not require monthly preventive main-
tenance.



5-6. ORGANIZATIONAL MONTHLY PREVENTIVE MAINTENANCE CHECKS
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AND SERVICES.

Sequence
No.

ltem to be
inspected

Procedure

10

Publications

Modification
work orders

Completeness

Cleanliness

Preservation

External
receptacles

Meter glass

Cables

Hardware

Operation

Check to see that publications are
complete, serviceable, and
current.

Check to see that all URGENT MWO's
have been applied and that all NOR-
MAL MWO'’s have been scheduled.

Check equipment for completeness
and general condition.

Clean exterior surfaces of equipment

Inspect equipment to determine that
it is free of bare spots, rust, and
corrosion.

Inspect external receptacles for
breakage and for firm seating.

Inspect front panel glass window for
damaged housing, broken glass,
physical damage, dust, or moisture.

Inspect external cables for cuts,
cracked, or gouged jackets, fraying
or kinks.

Inspect all exterior hardware for
looseness and damage. The Model

5255A cover and all bolts and screws

must be tight and not damaged.

During operation, be alert for any
abnormal indications.

References

DA Pam 310-4

DA Pam 310-7

and 5-8

5-5
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5-7. CLEANING

Inspect the exterior of the Model 5255A.
The exterior surface must be free of dust,

dirt grease, and fungus.

a. Remove dust and loose dirt with a
clean, soft cloth.

WARNING

Prolonged breathing of cleaning com-
pound is dangerous; provide adequate
ventilation. Cleaning compound is
flammable; do not use near a flame.
Avoid contact with the skin; wash off
any that spills on the hands.

b. Remove grease, fungus, and ground-
to dirt from the cases; use a cloth dampened
(not wet) with Cleaning Compound (Federal
Stock No. 7930-395-9542).

c. Remove dust or dirt from input con-
nector with a brush.

CAUTION

Do not press on the meter face
(glass) when cleaning; the meter
may become damaged.

d. Clean the front panel, meter, and
control knobs; use a soft, clean cloth. If
necessary, dampen the cloth with water;
mild soap may be used for more effective
cleaning.

5-6

5-8. RUSTPROOFING AND PAINTING

a. Rustproofing. When the finish on the
Model 5255A has become badly scarred or
damaged, rust and corrosion can be pre-
vented by touching up the bare surfaces.
Use No. 000 sandpaper to clean the surface
down to the bare metal. Obtain a bright,
smooth finish.

b. Painting. Remove rust and corrosion
from metal surfaces by lightly sanding them
with fine sandpaper. Brush two thin coats
of paint on the bare metal to protect it from
further corrosion. Refer to the applicable

cleaning and refinishing practices specified
in TB SIG 364.

5-9. LUBRICATION INSTRUCTIONS

a. Gasoline should not be used as a
cleaning fluid for any purpose. When the
equipment is overhauled or repairs are
made, clean the parts with cleaning com-
pound.

b. Do not use excessive amounts of
Lubricating Oil, Instrument (OAIl) (FSN
9150-664-6518) and do not allow connections
to become greasy.

c. Be sure that lubricants and points to
be lubricated are free from sand, grit, or
dirt. Use cleaning compound to clean all
parts. Before lubrication, clean all sur-
faces to be lubricated; use a lint-free cloth
dampened with cleaning compound. Keep
cleaning off surrounding parts.

d. Lubrication intervals designated are
for daily 8-hour periods of operation. For
longer periods of operation, intervals
should be shortened.



TM 11-6625-2485-15

Table 5-2. Extender Boards

5-10. INTRODUCTION.

5-11. The maintenance chapter also includes a

table of assembly designations and a table of
recommended test equipment. Special equip-
ment is covered in__Paragraphs 5-3 through
5-8. An in-cabinet performance check and
test care are also provided to be used: a) as
part of an incoming inspection check of in-
strument specifications; b) periodically, for
instruments used in systems where maximum
reliability is required; c) as part of a trouble-
shooting procedure, and d) after repairs or
adjustments, before returning instrument to
regular service. Circuit adjustments are
covered in[Paragraphs 5-18 through 5-33. A
troubleshooting procedure is given in Para-
graph 5-34. Exploded views of the tuning
cavity and harmonic generator assembly are
contained in the Repair Parts and special
tools list.

Table 5-1. Assembly Designations

Al PHASE DETECTOR

A2 10 MHz OSCILLATOR

A3 50 MHz MULTIPLIER/AMPLIFIER
A4 200 MHz MULTIPLIER/AMPLIFIER
A5 HARMONIC GENERATOR

A6 MIXER-CAVITY

A7 VIDEO AMPLIFIER

A8 PRESCALER

A9 CONTROL CIRCUIT

A10 GATE TIME EXTENDER

5-12. TEST EQUIPMENT.

5-13. GENERAL. Recommended test equipment is
listed in[Table 5-3] Three special extender boards
are required. They are described in[ Paragraphs 5-14]
through 5-17.

5-14. SPECIAL EXTENDER BOARDS. Three modified
extender boards are needed to perform the adjustment
procedures on assemblies Al, A2, A3, and A4. Con-
struction of the three boards is described in the fol-
lowing paragraphs,_Table 5-2 lists the type of modified
extender board needed for each assembly.

ASSEMBLY EXTENDER BOARD
A2 10 MHz Oscillator Type 1
A3 50 MHz Mult./Amp. Type 2
A4 200 MHz Mult./Amp, Type 3

A9 Control Circuit Standard Extender

5-15. TYPE 1 EXTENDER BOARD. This board con-
sists of a standard extender board with a “BNC” con-
nector mounted as shown in[Figure 5-1] Contact pin
S has been bent away from the board. Contact pin R
has been bent away from the board and is not connected.
A wire goes from pin S to the “ BNC” center contact and
then to contacts S and R. A 10K ohm pot is connected
between pin L and ground. The center contact is con-
nected to pin N.

NOTE
The sections of conductor that have been re-
moved are from conductors N, R, and S.

Figure 5-1. Type 1 Extender Board
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Table 5-3. Recommended Test Equipment

INSTRUMENT

CHARACTERISTICS

RECOMMENDED TYPE

Electronic Counter

HP Model 5245L

Sweep Oscillator

Test Oscillator

s 7 AD 1.’\...\],\']
uutpul. =% UDI[Il ICVTICU
Range: 1 MHz to 10 MHz
Output: 5 mV

HP Model 651B

VHF Oscillator

Range: 10 MHz to 201 MHz
Output: 5 mV

HP Model 3200B

Quartz Oscillator

Range: 1 MHz and 5 MHz sine wave
Accuracy: 5 x 10-10/24 hours

HP Model 107BR

Power Meter

Range: 3.0 GHz to 12.4 GHz

HP Model 431C

Thermistor Mounts

Range: 3 GHz to 12.4 GHz
Power Range: 1 4W to 10 mW
Max SWR: 1.5:1

HP Models S486A/
G486A/J486A/X486A

Frequency Synthesizer Range: 0,8 GHz to 12.4 GHz HP Model 2654A
Power Input: 1 dBm
Signal Generator Range: 10 GHz to 12 GHz HP Model 626A

W aermaor An Mirvantiamal
wayopuliye iicluvlial
Couplers

HP Models S752C/
G752C/J752C/X152C

Waveguide to Coax
Adapters

Max SWR: 1,25:1

HP Models S281A/
G281A/J281A/X281A

Coax Attenuator

Attenuation Range: 0 to 80 dB in 10 d

steps

Coax Attenuator

Attenuation Range: 0 to 12 dB in 1 dB steps

HP Model 355C

Coax Directional
Coupler

Frequency Range: 215 to 450 MHz
Attenuation: 20 dB

HP Model 774D

Crystal Detector

Frequency Range: 10 MHz to 12,4 GHz

HP Model 423A

Oscilloscope

50 MHz Bandwidth, dual trace plug-in, external

sync capability

HP Model 175A with
HP 1750B & 1780A

Power Supply

+13V and -15V, 500 ma

HP Model 6205B

DC Voltmeter

0 V to 50 V, 10 megohm input impedance
1% accuracy

HP Model 412A

RF Millivgltmeter Voltaocs Ranoce: 10 mV to 10V rme HP Model 411A

K Mlivolitn I voilage nange: YvmV e vV rms oy Mogel 21.lA
Frequency Range: 500 kHz to 1 GHz

BN Aheon Dane YT, Vo d¢heaw 1 NE.1 TD MAAAl ANOA

IV UL WO DVWRL, 155 U 1 1,VJ.1 41X 1viUUT1I gvon

Extender Board

15 pin (4 required)

5-8




5-16. TYPE 2 EXTENDER BOARD. This board con-
sists of a standard extender board with a “BNC” con-
nector mounted as shown in[Figure 5-2] Contact pin
A has been bent away from the board. A wire is con-
nected from pin A to the “BNC” center contact.

5-17. TYPE 3 EXTENDER BOARD. This board con-

sists of a standard extender board with a 510 ohm
resistor added to it. Pin A is bent away from the

board. The 510 ohm resistor is connected between
pin A and conductor A on the board.
NOT E

All tests are with % Model 5255A connected
to % Model 5245L Electronic Counter.

5-18. CIRCUIT ADJUSTMENTS.
5-19. PHASE DETECTOR Al.

5-20. The following procedure adjusts the phase de-
tector assembly Al for maximum output.

a. Set up equipment as shown in[Eigure 5-3]

b. Set oscilloscope controls as follows:

VERTICAL INPUT. . . . . . . . . .DC
VERTICAL SENSITIVITY . . . . 5 Vicm
TIME BASE . . . . . . .. .5 msec/cm
TRIGGERING . . . . . . . . . . NT

Figure 5-2. Type 2 Extender Board

T™M 11-6625-2485-15

Figure 5-3. Phase Detector Test Setup
HP4I2A A2 IOMH:z
DC VOLTMETER OSCILLATOR
HPI75A | TYPE |
OSCILLOSCOPE EXTENDER BOARD
AUX B
AP5245( HP5
ELECTRONIC FREQUEZQY
COUNTER CONVERTER

c. Set Counter controls as follows:

SENSITIVITY . . . . . ., . . PLUG-IN
FUNCTION . . . ., , FREQUENCY

d. Connect the DC Voltmeter to pin N of the ex-
tender board.

e. Adjust the 10K ohm pot on the extender board
until the DC level at pin N Is +2 V.

f. Connect the DC Voltmeter to the BNC connector
on the modified extender board.

g. Tune Al1lL1l for maximum output. The DC Volt-
meter should read greater than +7 volts. The amplitude
observed on the oscilloscope should be greater than
10 volts peak-to-peak.

5-21. 10 MHz OSCILLATOR AZ2.

5-22. The following procedure adjusts 10 MHz oscil-
lator for proper operation.
a. Connect equipment as shown in[Eigure 5-4]

b. Set counter controls as follows:

SENSITIVITY . . . . . . . . .. AV
TIME BASE . . . . . . . .. 18
FUNCTION . . FREQUENCY
Figure 5-4. 10 MHz Oscillator Test Setup
HP4l1A RF TYPE "N" TEE
MILLIVOLTMETER CONNECTOR
HP9OBA 500 A2  IOMHz
COAX TERMINATION OSCILLATOR
HP4I2A TYPE | __J
DC VOLTMETER EXTENDER BOARD
HP5245L HP5258A
ELECTRONIC
COUNTEN CONVERTER
L )

5-9
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c. Set the RF Millivoltmeter on the 1 V rms range.
d. Set the DC voltmeter to +10V range.

e. Connect the output of the oscillator (BNC con-
nector) to the counter at RF Millivoltmeter.

f. Connect the probe of the DC voltmeter to pin N.

g. Adjust the 10K ohm potentiometer for a reading
of +2 volts dc.

h. Adjust A2C8 for a counter reading of 9999.350
MHz +20 kHz.

i. Adjust A2C9 for maximum output.

j. Recheck the counter reading to be sure it did not
change. If necessary, readjust A2C8 for correct
reading.

5-23. 50 MHz MULTIPLIER/AMPLIFIER A3.

5-24. The following procedure adjusts the 50 MHz
Multiplier/Amplifier assembly for maximum output.

a. Remove A4 200 MHz Multiplier /Amplifier
assembly 05255-6001.

b. Connect equipment as shown i

c. Set counter controls as follows:

SENSITIVITY . . . . . . . .. PLUG -IN
TIME BASE . Co 10 ms
FUNCTION FREQUENCY

d. Set oscilloscope controls as follows:

VERTICAL INPUT. . . . . . . . . AC
VERTICAL SENSITIVITY . . . .. .5 Viem
TRIGGERING . . .. ............ INT
TRIGGERSLOPE . ................ NEG

e. Set RF Millivoltmeter to 3 V rms range.

Figure 5-5. 50 MHz Multiplier/Amplifier Test Setup

f. Tune capacitors A3C3, A3C7, A3C11, A3C14,
and A3C17 for maximum output.

NOTE

Observe envelope on oscilloscope. Make
sure that no quenching occurs.

g. Repeat adjustment of capacitors back and forth
several times to get absolute maximum output. After
adjustments are complete replace A4 200 MHz Multi-
plier/Amplifier assembly,

5-25. 200 MHz MULTIPLIER/AMPLIFIER A4.

5-26. The following procedure adjusts the 200 MHz
Multiplier/Amplifier assembly A4 for maximum output.
Disconnect the output from A4 pin 5 going to the har-
monic generator assembly A5. Connect the equipment
as shown if_Figure 5]6. Connect the RF Millivolt-
meter to the output of A4 by using the selectroadapter.
This is connected to the cable that normally goes to
the harmonic generator A5. Tune capacitors A4C2,
AAC5, A4C8, A4C10, A4C13, A4C15, and A4C18 for
maximum output.

NOTE

The preceding adjustments are very critical
and should be done very carefully,

5-27. Repeat the tuning procedure several times to
ensure absolute maximum output. C18 may have more
than 1 peak. Set it at the peak giving maximum output,
The output signal amplitude from A4 is controlled by
A4R12. During alignment, A4R12 should be set full
clockwise (maximum output). When alignment is
completed, A4R12 is adjusted for a 4 volt signal output.
This prevents damage to the harmonic generator when
A4 is reconnected to the unit. The final setting of
A4R12 should be made with the harmonic generator
assembly connected: Monitor the bias on the harmonic
generator test point with a VTVM (& 412A) and set
A4R12 to give slightly less than maximum “bias (usually
between -8 and -12 volts). Generally the bias will
reach a maximum negative value then begin to return
toward zero as A4R12 is continuously tuned toward
maximum output. The 200 MHz drive should be slightly
below that giving maximum negative bias.

Figure 5-6. 200 MHz Multiplier/Amplifier Test Setup

HPOOBA s0n HPIT5A
COAX TERMINATION OSCILLOSCOPE
A3 SOMHI
mc'\::u.msrg MULTIPLIER
AMPLIFIER

il i

TYPE °N°" TEE |—— TYPE 2
CONNECTOR EXTENDER BOARD
HP5245L HP52554
ELECTRONIC FREQUENCY
~ COUNTER CONVERTER

HP4IIA RF HP90BA son
MILLIVOLTMETER COAX TERMINATION
3
A4 200MHz
MULTPLIER
AMPLIFIER
rune il oee wuar 9
17" N IEE tYyre 9
CONNECTOR EXTENDER BOARD
HP5245L HP5255A
ELECTRONIC FREQUENCY
COUNTER CONVERTER
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5-28. HARMONIC GENERATOR AS5.

5-29. The following procedure aligns the harmonic
generator matching assembly.

NOTE

This alignment should not be attempted un-
less there is good reason to believe that the
matching assembly is not in alignment.

a. Remove the two screws holding the side plates
to the front panel. Remove the two screws holding the
bottom plate to the rear frame. Carefully separate
the two halves of the plug-in.

b. Remove the cover from the harmonic generator.
c. Connect the 5255A plug-in to the counter with an

extender cable.

d. Connect an oscilloscope to test point 1 on the
harmonic generator A5.

e. Turn on power.

f. Adjust A5L1 about 1/16 inch down from the top
of the coil form.

g. Slowly tune capacitor A5C2 while rapidly tuning
capacitor A5C3 back and forth while looking for an
absolute peak on the oscilloscope. (A5C2 may be tuned
rapidly and A5C3 slowly.)

5-30. Another method of aligning the harmonic gen-
erator is using a reflectometer system. This is a very
sensitive method and is tuned for a very sharp null.

a. Remove harmonic generator from 5255A plug-in.

b. Connect test equipment as shown ir Eigure 5-7

c. Adjust the coil slug A5L1 to about 1 turn below
the top of the coil form.

d. Using two tuning wands adjust A5C2 and A5C3
so that the reflected signal is less than 5 millivolts.

5-31. MIXER DIODE CHECK.

a. Take the plus lead from the mixer and connect
center conductor to positive part of diode curve tracer
or transistor checker.

Figure 5-7. Harmonic Generator Test Setup

TM 11-6625-2485-15

b. Connect center conductor of RF input to mixer
and ground of mixer to negative terminal of curve
tracer or transistor checker.

c. Measure the current at 1 volt (since there is a
resistive pad in series with the mixer diodes the for-
ward conductance will appear to be less than that of
the diodes alone). The current should be between 5
and 20 milliamps. With a 100K series protective re-
sistor the reverse voltage may be measured.

d. Run the voltage out to 5 V or less or until the
current reads 10 pamps.

CAUTION

Do not exceed 5 volts or 10 microamps in the
reverse direction. Do not use less than 100K
protective resistor. The diode should take
at least 3.5 V in the reverse direction and
draw less than 10 puamps at 3.5 V. Keep the
reverse voltage on the diode only long enough
to make the measurement.

When the positive or plus diode has been tested reverse

the curve tracers polarity and check the negative diode
in the same way.

5-32. CONTROL BOARD A9.

5-33. The following procedure checks the control
board for proper operation. The initial test is made
without connecting the 5255A plug-in to the counter.

a. Remove the top and side covers of the 5255A
plug-in.

b. Connect the control board to the converter by
using the extender board,

c. Disconnect the prescaler input from the video
amplifier output.

d. Connect test equipment as shown i

Figure 5-8. Control Assembly Test Setup

5-11
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e. Set oscilloscope controls as follows:

VERTICAL SENSITIVITY . ... .1 V/icm
VERTICAL INPUT. . . . . ... .. DC
HORIZONTAL TIM E BASE . . . 1 Vicm
HORIZONTAL INPUT . . . . . . . . DC
CHANNEL A Polarity . . . . . . . . .+

CHANNEL B Polarity .

f. Set the controls of the Jerrold sweep generator
as follows:

FREQUENCY . . . . . . . .. 212 MHz
BAND SELECTOR . . . . . . . . VHF
ATTENUATOR. . . . . . . . . .0 dB
RF OUTPUT . . . . maximum clockwise

SWEEP WIDTH . . .

g. Set DC Voltmeter to -1 V range. Connect nega-
tive lead to A9Q1 collector. Connect positive lead to
A9Q2 collector.

maximum clockwise

h. Adjust A9R4 for an output voltage of -.6 volts
+ .1 voltdc.

i. Remove the DC Voltmeter probes.

j- Connect scope probe CHANNEL B to the collector
of A9Q1; CHANNEL A to the collector of A9Q2.

5-12

k. Connect the Jerrold sweep generator RF output
to the prescaler input.

I. Adjust the horizontal gain of the oscilloscope so
the display is 10 cm wide. Move the position control
so zero input (vertical disconnected) is exactly on the
center line.

m. Adjust the phasing control on the sweeper by
pushing the knob in and tuning until the trace and the
retrace coincide. Pull the knob back out.

n. Adjust A9C1 and A9C4 so that the trace crossover
line is very steep (the steeper the better) on the right
side above crossover. The curve is always greater
than 1/2 volt positive to at least 390 MHz.

0. Turn the sweep width fully counterclockwise and
push the phasing knob in. Disconnect the sweeper
from the prescaler input and connect it to the AUX IN
connector on the front panel of the 5255A plug-in.

p. Reconnect the prescaler input to the video ampli-
fier output.

g. Remove the DC power supply and connect the
5255A plug-in to the counter by an extender cable.



r. Set counter controls as follows:

SENSITIVITY
TIME BASE
FUNCTION

s. Turn counter on.

t. Change the frequency of the sweep generator until
the counter starts reading (the needle of the meter

reen area). The reading should be
212 MHz =1 MHz. If reading is incorrect repeat test

moves into the

procedure.

FREQUENCY

Figure 5-9.
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5-34. TROUBLESHOOTING.

PLUG-IN
1 ms

C.

Incorrect readings.

Troubleshooting Block Diagram

b. Low sensitivity indicated on meter.

5-35. The following procedure applies when one of
these conditions is present:

a. No meter reading for a microwave input.

INSERT fx~ IF YOU HAVE NO METER READING,
LOW SENSITIVITY, OR WRONG COUNTER DISPLAY
REMOVE fx AND INSERT | TO 200 MHz
RMS INTO AUX INPUT (USE 50n SOURCE &

LOAD) CHECK AT AUX OUTPUT

Smv

P -

FOR 26dB GAIN.

[

|

[

26 dB GAN NO 26 4B GAIN 2648 GAN
METER UPSCALE 26 dB GAIN NO METER METER OK
DISPLAY OK READING WRONG DISPLAY

WITH VTVM CHECK
HARMONIC GEN BIAS
e

CHECK AMP A7

CHECK METER AS

AT AUX B AT REAR

I
REPLACE MIXER A6

1
CHECK 200 MHz
DRIVE TO HARMONIC

GEN

OF COUNTER (Al

I 1 ]
-sTo LOW OR L NO DISPLAY‘] [mspuv HIGH I [ DISPLAY 1/2.1/4—1
~12 VDG NO VO?_I:S CHECK DC VOLTS AT  CHECK PRESCALER A8  CHECK GATE TIME

EXTENDER AlO

REPLACE HARMONIC
GEN A5

200 MHz MULT A4

S0MHz MULT A3

10 MHz OSC A2

TEST POINT)

[ NO +i3 II II +138 AC II II +13, NO ZERO BEAT
COUNTER OR IOMMz OUT OF LOCK  REFERENCE 10 MHz
PRESCALER Al Al,A2 (ARE OSC'S  MISSING (1S COUNTER

(IS COUNTER CLOSE TO EACH OTHER

SET TO PLUG IN ?)

t+ 500 Hz ?)

SET TO EXT BUT NO
EXT FREQ INSERTED ?)
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Table 5-4. Troubleshooting Procedure

Disconnect main input, check if auxiliary input operates correctly.

a.

If not, check gain between Auxiliary Input and Auxiliary Output with a signal between 1 MHz
and 200 MHz. Gain should be approximately 26 dB (50 ohm source and load) for low level
(approximately 2-5 mV) input.

If amplifier gain is correct but the meter does not move upscale the meter circuitry is
probably defective.

If the gain is correct and the meter moves upscale but the counter display is not correct,
the prescaler or gate time extender (or the counter) may be defective.

1) If the display is 1/2 or 1/4 of the correct frequency the gate time extender is probably
not operating correctly.

2) If the display is higher than the correct value the prescaler may be the cause.

If the gain is correct and the meter reads upscale but there is not display, check the dc
voltage at the AUX B output of the counter.

1) If the voltage is +13 the prescaler is held from operating by a No Lock signal from the
control board assembly.

a) If a low frequency ac signal is present at AUX B in addition to the +13 volts, the
10 MHz oscillator in the plug-in is out of lock from the 10 MHz of the counter.
The counter oscillator or the plug-in oscillator may be out of specifications, or
an off-frequency external standard may be connected to the counter. (The lock
range of the system is approximately +500 Hz at 10 MHz.)

b) If there is a +13 signal at AUX B but there is no large beat note present, the reference
10 MHz may be missing. (The counter may be set to EXT reference with no external

reference connected.)

2) If zero, the counter may not be set to plug-in mode, the counter may be defective or the
prescaler assembly may have failed.

If the auxiliary input operates in some parts of its frequency range but does not operate even
with reduced sensitivity in other parts of its frequency range the control board may be
defective or misaligned.

If auxiliary input operation is correct (but not main input), using a VTVM check the bias on the
harmonic generator assembly test point. (This test point may be reached by removing the

machine screw on top of the harmonic generator assembly.) This test point should be between

approximately -5 and -12 volts dc.

a.

If the bias is correct, the difficulty is probably in the mixer.

If there is no bias, check the 200 MHz drive to the harmonic generator assembly. It should
be approximately 3-5 volts rms into 50 ohms.

1 If there is no bias, but if there is adequate drive, the harmonic generator is probably
defective and the assembly should be replaced.

2 If there is no 200 MHz drive present, check first the 200 MHz multiplier amplifier
assembly then the 50 MHz multiplier assembly then the 10 MHz oscillator, in that order.
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Table 5-5. In-Cabinet Performance Check

1. RANGE: As a converter: 3 to 12.4 GHz
As a prescaler: 1 to 200 MHz

AS A CONVERTER (Input 3 to 12.4 GHz):

a. Set Counter controls as follows:

SAMPLE RATE . . . . . . .. slightly clockwise out of POWER OFF
SENSITIVITY . . . . . . . . . PLUG-IN

TIME BASE . . . . . 1 ms

FUNCTION . . . ... ... .. FREQUENCY

b. Connect HP Model 8692A Signal Generator CAL RF POWER OUTPUT connector to the 5255A
Converter INPUT 3-12.4 GHz connector. Set Generator output level to -7 dBm.

c. Vary frequency from 3.0 GHz to 4.0 GHz, keeping output constant at -7 dBm. Counter display

plus Converter dial reading should properly indicate frequencies in this range. (Converter is
tuned from low end of dial for first maximum indication on Level Indicator.)

Figure 5-10. Frequency Range Check

HP8G90A

SWEEP GENERATOR HP43IC
(PLUG-IN MODEL™) | \ POWER METER

[+3 5

dBM GROUNDED |dBM

TELEPHONE PLUG
70 SNC CABLE CORVERTER PLUS=IN
L oNP486A"  HP28IA%
HP28IA"

‘mmzc lOdBM mglscﬂomu.j /

HP9I108
* SEE[TABLE 5-3]FOR MODELS NEEDED TO COVER G THROUGH X BANDS

d. Substitute the HP Model 8693A Signal Generator for the 8692A using hookup in[Eigure 5-10labove.
Set Generator for CW operation.

e. Vary frequency from 4.0 GHz to 8.0 GHz, keeping output constant at -7 dBm. Counter display
plus Converter dial reading should properly indicate frequencies in this range.

f.  Substitute the HP Model 8694A Signal Generator for the 8693A, using hookup in[Figure 5-10
Set the Generator output for a -7 dBm reading on the HP Model 431C Power Meter.

g. Vary frequency from 8 GHz to 12.4 GHz, keeping output constant at -7 dBm. Counter display
plus Converter dial reading should properly indicate frequencies in this range.

As A PRESCALER (AUX IN 1 to 200 MHz):

a. Set Counter as follows:

SAMPLE RATE . . . . . . .. slightly clockwise out of POWER OFF
SENSITIVITY . . . . . . . . . PLUG-IN

TIMEBASE . ... ... ... 1S

FUNCTION . : : : : : : : : . FREQUENCY

b. Connect HP Model 651A Signal Generator OUTPUT connector to 5255A Converter AUX IN
1-200 MHz connector using a BNC “T” adapter. Monitor the Converter input with a HP
Model 411A connected to the other BNC “T” port.
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Table 5-5. In-Cabinet Performance Check (Cont'd.)

AS A PRESCALER (Cont'd.)

¢. Vary frequency from 1 MHz to 10 MHz, keeping output constant at 5 mV. Counter should
properly display frequencies directly.

d. Substitute HP Model 3200B for the 651A.

e. Vary frequency from 10 MHz to 201 MHz, keeping output constant at 5 mV. Counter should
properly display frequencies directly.

2. INPUT SIGNAL LEVEL: As a converter: 100 mV (INPUT 3-12.4 GHz)
As a prescaler: 5 mV (AUX IN 1-200 MHz)

Input signal level specifications are verified by procedure 1, RANGE check.

3. ACCURACY: same as basic counter

AS A CONVERTER (INPUT 3-12.4 GHz):

a. Use hookup ifLEigure 5-11 to check measurement accuracy of measured frequencies in 3 GHz
to 12.4 GHz range.

Figure 5-11. Measurement Accuracy Check

OSCILLATOR
/ DY2654A
m’.‘,"‘m“l. FREQUENCY
RATOR STANDARD
GENE Y SYNCHRONIZER
" POWER ]
) SUPPLY
| Nz j=7dBM X782C 1048 +34BM MHz
. . DIRECTIONAL
COUPLER
HPIOTBR
FREQUENCY X281A —'
STANDARD J
L\ J
b. Set Counter controls as follows:
SAMPLE RATE . . .. . . .. slightly clockwise out of POWER OFF
SENSITIVITY . . . . . . . .. PLUG -IN
TIME BASE . . . ... .. .1 S
FUNCTION . . . . . . .. .. FREQUENCY
c. Set HP Model 626A controls as follows:
Frequency Dial . . . . . . .. near 12 GHz
MOD SELECTOR . . . . . .. OFF
ZERO SET . . . .. .. ... adjust for power -monitor meter indication
exactly on the ZERO SET index
MOD SELECTOR . . . . . .. CW _ o
PWR SET . . . .. ... ... adjust for power -monitor meter indication
exactly on the PWR SET index
OUTPUT ATTEN . . . . . . . 3dBm
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Table 5-5. In-Cabinet Performance Check (Cont’d.)

ASA CONVERTER (Cont'd.)

d. Adjust Generator frequency until lock occurs (DY 2654A I. F. LEVEL in green and PHASE
METER centered). Check for proper lock by changing frequency dial slightly above and below
setting; phase meter should move almost full scale + and - if lock is correct.

e. Tune Converter from well below “unknown” frequency until first indication occurs in green on
Level Indicator. Peak the Level Indicator reading.

f.  The Converter dial reading (GHz) plus the Counter reading (MHz) should be equal to Generator
frequency (signal generator dial is +1%).

AS A PRESCALER (AUX IN 1-200 MHz):

a. Set Counter as follows:

SAMPLE RATE . . . . . . .. slightly clockwise out of POWER OFF
SENSITIVITY . . . . . . . . . PLUG-IN

TIME BASE . . . . . . . .1 S

FUNCTION . . . . . . . . .. FREQUENCY

b. Connect series HP Model 355C and 355D Attenuators (set total attenuation for 30 dB) between
1 MHz OUTPUT STD FREQ connector at rear of Counter and connector AUX IN 1-200 MHz
Converter.

c. 5255A Level Indicator should read more than 3. Counter display should be 1 MHz £1 count.

d. Increase attenuation in 1 dB steps until Level Indicator reads approximately 3. Counter should
still display 1 MHz +1 count.

e. Set Counter as in step a.

f.  Connect 3200B to AUX IN connector. Set series attenuators for a total attenuation of 62 dB.
Set Generator for 201.00 MHz.

g. Adjust attenuators for approximately 3 on Level Indicator. Counter should display 201.00 MHz
+1 count.
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CHAPTER 6

CIRCUIT DIAGRAMS

6-1. INTRODUCTION.
6-2. This section includes the following:

a. General Notes for Schematic Diagrams are given
in

b. Block Diagram [(Eigure 6-2).

c. Schematic Diagrams a n d Component Location
illustrations of Model 5255A circuits, assemblies and
connectors in the order of their assembly designation
(Al through A10, [Eigures 6-3]through 6-8). These
figures also include voltages.

6-3. The Block Diagram or any schematic diagram,
when unfolded, can be used with any other part of this
manual, or with the manual closed.

6-4. DC voltages are measured with a % Model 412A
DC Voltmeter. Typical voltages are shown.

™

11-6625-2485-15
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Figure 6-1. General Notes for Schematic Diagrams

SYMBOLS SWITCH DESIGNATIONS
[[] rronT PANEL 2
r——= )
I REAR PANEL omo 2-1/2
o o
O KNOB CONTROL A3SIBR(2-1/2) o @ o)
0 o
@ SCREWDRIVER ADJUST 0.0
—— MAIN SIGNAL PATH
———— FEEDBACK PATH A3S) SWITCH S1 WITHIN ASSEMBLY A3
B CONDUCTING ELEMENT
WIPER MOVES TOWARD '"CW’* WHEN
Q".D. CONTROL 15 ROTATED CLOCKWISE
8 2ND WAFER FROM FRONT
L POWER LINE GROUND (A=1ST, ETC)
P CIRCUIT COMMON GROUND

-
~
-

e TEST POINT
o REAR OF WAFER
" (F=FRONT)
:D— “"AND" GATE
:@— INHIBIT GATE
= {m 1,21 TERMINAL LOCATION (2})
\&~v/&j

(VIEWED FROM FRONT)
““OR’’ GATE

WAVEFORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.
ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION
A25 Ci A25C1
A25A1 CR1 A25A1CR!
NO PREFIX J3 J3

Assembly Stk.No. Assembly Series No.

Assembly Assembly (includes A25A1 fused to dacument
Number Name Assembly) changes)
AN whh ~
A M MMM A ¥ ad Bas oo oA o e ==
A25 POWER SUPPLY_ASSY(05100-6007) SERIES 330
]2 mountvd on r Rectifier -~ I RE(ENAEEEORS"AS Y ‘—l ]3 not mounted
Asscmbly A25 | Assembly r - - 1 | on Asscmbly A25
Numbers indicate ' Port of A25 l !
Pinx of |2 \I I
2 T ) CR) WHT -ORN-GY RED' Y +6.3v
2 o Tia TO
| i 7 ' A5PI(6)
I ‘ I - [ \
]
5'. N 12 !e T Q‘ N 46.3V supplicd
2 SRS IR T it
Transformer /‘/ I Asscembly AS
Torminal Connuvotor A25X AL
Numbers ] J Pin Numbors 1 1 '
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N2
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% - San - 20V
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GY STOP SIG
( FROM &I1Q(13}
. YEL GATE INHIGIT
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ENABLE _l o Ve (12}
VOLTAGE
[PLUG 1N BiAS) +I IO0LUF
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Figure 6-2.  Block Diagram
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APPENDIX B

MAINTENANCE ALLOCATION

Section |.

B-1. General

This appendix provides a summary of the main-
tenance operations covered in the equipment lit-
erature. It authorizes categories of maintenance
for specific maintenance functions on repairable
items and components and the tools and equip-
ment required to perform each function. This
appendix may be used as an aid in planning main-
tenance operations.

B-2. Maintenance Functions

Maintenance functions will be limited to and
defined as follows:

a. Inspect. To determine serviceability of an
item by comparing its physical, mechanical, and
electrical characteristics with established stand-
ards.

b. Test. To verify serviceability and to detect
incipient electrical or mechanical failure by use
of special equipment such as gages, meters, etc.
This is accomplished with external test equipment
and does not include operation of the equipment
and operator type tests using internal meters or
indicating devices.

c. Service. To clean, to preserve, to charge, and
to add fuel, lubricants, cooling agents, and air.
If it is desired that elements, such as painting
and lubricating, be defined separately, they may
be so listed.

d. Adjust. To rectify to the extent necessary
to bring into proper operating range.

e. Align. To adjust two or more components
or assemblies of an electrical or mechanical sys-
tem so that their functions are properly synchro-
nized. This does not include setting the frequency
control knob of radio receivers or transmitters
to the desired frequency.

f. Calibrate. To determine the corrections to be
made in the readings of instruments or test equip-

INTRODUCTION

ment used in precise measurement. Consists of
the comparison of two instruments, one of which
is a certified standard of known accuracy, to
detect and adjust any discrepancy in the accuracy
of the instrument being compared with the cer-
tified standard.

g. Install. To set up for use in an operational
environment such as an encampment, site, or
vehicle.

h. Replace. To replace unserviceable items with
serviceable like items.

i. Repair. To restore an item to serviceable
condition through correction of a specific failure
or unserviceable condition. This function includes,
but is not limited to welding, grinding, riveting,
straightening, and replacement of parts other
than the trial and error replacement of running
spare type items such as fuses, lamps, or electron
tubes.

j- Overhaul. Normally, the highest degree of
maintenance performed by the Army in order
to minimize time work in process is consistent
with quality and economy of operation. It consists
of that maintenance necessary to restore an item
to completely serviceable condition as prescribed
by maintenance standards in technical publica-
tions for each item of equipment. Overhaul nor-
mally does not return an item to like new, zero
mileage, or zero hour condition.

k. Rebuild. The highest degree of materiel
maintenance. It consists of restoring equipment
as nearly as possible to new condition in accord-
ance with original manufacturing standards. Re-
build is performed only when required by opera-
tional considerations or other paramount factors
and then only at the depot maintenance category.
Rebuild reduces to zero the hours or miles the
equipment, or component thereof, has been in use.

I. Symbols. The uppercase letter placed in the
appropriate column indicates the lowest level at

B-1
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which that particular maintenance function is
to be performed.

B-3. Explanation of Format

a. Column 1, Group Number. Column 1 lists
group numbers, the purpose of which is to identify
components, assemblies, subassemblies, and mod-
ules with the next higher assembly.

b. Column 2, Functional Group. Column 2 lists
the noun names of components, assemblies, sub-
assemblies and modules on which maintenance
is authorized.

c. Column 3, Maintenance Functions. Column 3
lists the maintenance category at which perform-
ance of the specific maintenance function is au-
thorized. Authorization to perform a function at
any category also includes authorization to per-
form that function at higher categories. The codes
used represent the various maintenance categories
as follows:

Code Maintenance Category
C........ Operator/crew
O.......... Organizational maintenance
Fo.o..... Direct support maintenance
H......... General support maintenance
D....... Depot maintenance

d. Column 4, Tools and Test Equipment. Column

4 specifies, by code, those tools and test equipment
required to perform the designated function. The
numbers appearing in this column refer to spe-
cific tools and test equipment which are identified
in table I.

e. Column 5, Remarks. Self-explanatory.

B-4. Explanation of Format of Table I, Tool
and Test Equipment Requirements

The column in table |, Tool and Test Equipment
Requirements, are as follows:

a. Tools and Equipment. The numbers in this
column coincide with the numbers used in the
tools and equipment column of the applicable tool
for the maintenance function.

b. Mainteance Category. The codes in this
column indicate the maintenance category nor-
mally allocated the facility.

c. Nomenclature. This column lists tools, test,
and maintenance equipment required to perform
the maintenance functions.

d. Federal Stock Number. This column lists the
Federal stock number of the specific tool or test
equipment.

e. Tool Number. Not used.
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SECTION II.

MAINTENANCE ALLOCATION CHART

MAINTENANCE FUNCTIONS
GROUP = TOOLS AND
NUMBER FUNCTIONAL GROUP '6 3 '15 E j g & g 3 EQUIPMENT REMARKS
E FI>13]3 o f_ <lg|2
AL E g | o alg|m
z|Eln]<]<]§]2 E & 3 ®
1 FREQUENCY CONVERTER MODEL 5255A H Visual
H 1,14 thru 23
H 1,14 thru 23
H Defective modules.
H Replace hard-wired defective
plece parts.
1A BOARD ASSY, 200 MHz Amplifier 6001 H Visual
H 1,19,20,22
E 1,19,20,22
i § 1,19,20,22
H 1 Repair by replacement
1B BOARD ASSY, 50 MHz AMPLIFIER 6002 H Visual
H 1,16,19,20,
22
H 1,16,19,20,
22
H 1,16,19,20,
22
H 1 Repair by replacement
1¢ VIDEO AMPLIFIER ASSY 6028 H Visual
H 1,18
H 1 thru 23
1D CAVITY ASSEMELY, MIXER 6013 H Visual
i 1,18
H 1 thru 23
1E BOARD ASSEMBLY, OSCILIATOR 6003 H Visual
H 1,18,19,20,
22
H 1,18,19,20,
22
H 1 Repair by replacement
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MAINTENANCE ALLOCATION CHART

GROUP
NUMBER

FUNCTIONAL GROUP

MAINTENANCE FUNCTIONS

TEST

SERVICE
ADJUST
ALIGN

CALIBRATE
INSTALL

REPLACE
REPAIR

OVERHAUL

REBUILD

TOOLS AND
EQUIPMENT

REMARKS

1F

16

11

1J

CONTROL BOARD ASSEMBLY 6005

PRESCALER BOARD ASSEMBLY 6006

GATE TIME EXTENDER BOARD ASSEMBLY 6007

HARMONIC GENERATOR ASSEMBLY 6016

PHASE DETECTOR BOARD ASSEMBLY 6004

I INSPECT

m

=]

16,17,22,23
16,17,22,23
16,17,22,23
16,17,22,23

Visual

Visual

Visual
Operational test only.
Repair by replacement

Visual

Visual
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TaRiE I. TOOL AND TEST EQUIPMENT REQUIREMENTS

TOOLS AND MAINTENANCE FEDERAL.
EQUIPMENT CATEGORY NOMENCLATURE STOCK TOOL NUMBER
NUMBER

1 H ELECTRONIC COUNTER, HEWLETT-PACKARD 5245L

2 H SWEEP OSCILLATOR, HEWLETT-PACKARD 8690

3 H TEST OSCILLATOR, HEWLETT-PACKARD 651B

L H VHF OSCILLATOR, HEWLETT-PACKARD 3200B

5 H QUARTZ OSCILIATOR, HEWLETT-PACKARD 1OTER

6 H BOWER METER, HEWLETT-PACKARD 431C

7 H THERMISTOR MOUNT, HEWLETT-PACKARD 4864

8 H FREQUENCY SYNTHESIZER, HEWLETT-PACKARD 2654

9 H SIGNAL GENERATOR, HEWLETT-PACKARD 626A
10 E WAVEGUIDE DIRECTIONAL COUFLER, HEWLETT-PACKARD T52C
11 i WAVEGUIDE TO COAX ADAPTERS, HEWLETT-PACKARD 281A
12 H COAX ATTENUATOR, HEWLETT-PACKARD 355D
13 B COAX ATTENUATOR, HEWLETT-PACKARD 355C
1k H COAX DIRECTIONAL COUPLER, HEWLETT-PACKARD TT4D
15 H CRYSTAL DETECTOR, HEWLETT-PACKARD 423A
16 E OSCILIOSCOPE, HEWLETT-PACKARD 175A WITH 1750B and 1780A PLUG-IN'S
17 H POWER SUFPLY, HEWLETT-PACKARD 6205B
18 H D.C. VOLAMETER, HEWLETT-PACKARD L412A
19 H RF MILLIVOLTMETER, HEWLETT-PACKARD 411A

20 B 50 OEM COAX TERMINATION, HEWLETT-PACKARD 908A
21 H EXTENDER CABLE, HEWLETT-PACKARD 10506B

22 H EXTENDER BOARDS (4 FACH) HEWLETT-PACKARD 052L45-6022

H

23

SWEEP GENERATOR, JERROLD 900bL
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