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SECTION |
GENERAL INFORMATION

1-1. DESCRIPTION

1-2. The Hewlett-Packard Model 5257A Transfer Oscillator
plug-in extends to 18 GHz the frequency measuring capa-
bility of Hewlett-Packard counters: series 52451, 5245M,
52461, 5247TM, 5248L/M, and the 5345A. It features simple
one-dial tuning, direct readout of input frequency, and a
front panel meter for zero beat detection. Both cw and
pulsed rf signals can be quickly and easily measured with
this unit. For cw signals, an automatic phase control (APC)
circuit securely locks the internal VFO to the input fre-
quency which aids tuning and allows measurement of
noisy, frequency modulated, and rapidly drifting signals.
A lock detector for cw signals causes the counter to display
all zeros until the Model 5257A is properly tuned to phase
lock. The Model 5257A has a frequency range from 50 MHz
to 18 GHz and replaces several narrower range units. It also
has the advantage of measuring a specific frequency while
rejecting sidebands and spurious signals.

1-3. The instrument uses a wideband sampler to
compare the input signal waveform with the internal
VFO. This eliminates the need for a harmonic gen-
erator following the VFO and requires far less power
than other methods, In operation the VFO is tuned to
a subharmonic of the input signal to produce a dc
voltage at the sampler output whenthe input and internal
waveformsare coincident each time the sampling gate
opens. The automatic phase control circuit operates
from thisde voltage. The circuitry has a wide capture
range and it is only necessary to tune through the
proper frequency and the VFO will "lock in", There-
fore, tuning is rapidand uncritical, If thelock is lost
due to an intermittent signal, the Model 5257A will
automatically relock when the signal again appears.

1-4. Thefront panel meter deflectionis used toadjust
input signal level, to detect zero beat for both cw and
pulsed rf measurements, and to observe the dc error
voltage in the phase lock loop. The meter eliminates
the need for an oscilloscope to detect zero beat, such
as needed for conventional transfer oscillators,

1-5, Ajack on the front panel, connected to the sam-
pler output circuitry, permits use of theModel 5257A
for down conversion to extend the range of low fre-
quency instrumentsand devices such as oscilloscopes,
FM discriminators, etc. Also, an oscilloscope can
be connected to this jack for very precise observation
of zero beat when measuring pulsed rf signals,

1-6. Thumbwheel switches automatically perform
harmonic computation for the counter by extending
the counter's gate time by the factor N, In this way,
the counter's readout isthe actualinput frequency. At
an N setting of 001 the counter either reads the VFO
frequency or the VFO frequency divided by four inthe
lowest range. (The VFO range of 66,7 to 133.3 MHz
must be prescaled for the 50 to 200 MHz input range.)
N can be determined exactly, and verified, by simple
procedures to be described later in this manual,

1-7. SPECIFICATIONS

1-8, Table 1-1 contains all technical specifications
for the Model 5257A when operated in HP Electronic
Counters.

1-9. IDENTIFICATION

1-10. Hewlett-Packard uses a two-section serial
number mounted on the rear panel. Earlier instru-
ments use an 8-digit serial number (000-00000). The
first three digits are a serial prefix number; the last
five digits refer to the specific instrument. Later
instruments use a 9-digit serial number (0000A00000).
Thefirst four digits are the serial prefix and the last
five digits refer to the specific instrument.

1-11. I the serial prefix of your instrument differs
from that listed on the title page of this manual, there
are differences between this manual and your instru-
ment. Lower serial prefixes are documented in Sec-
tion VII, and higher serial prefixes are covered with
manual change sheets included with the manual. If the
change sheet is missing, contact the nearest Hewlett-
Packard Sales and Service Office listed on the inside
rear cover of this manual,

1-12. COOLING

1-13. The Model 5257A is cooled by the ventilation
system of the counter in which it is installed, See
counter service manual for cooling system mainten-~
ance instructions,

1-1
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General

Table 1-1. Specifications *

FREQUENCY RANGE: 50 MHz to 18 GHz.

INPUT SIGNAL CAPACITY: CW signals. Pulsed
RF signals. Signals with high FM content.

CW MEASUREMENT ACCURACY: Retains
Counter accuracy.

INPUT SENSITIVITY: 100 mV rms (-7 dBm) for
input frequencies of 50 MHz to 15 GHz. 140 mV
rms (-4 dBm) for input frequencies of 15 to 18
GHz and VFO frequency of 125 to 133. 3 MHz.

INPUT IMPEDANCE: 50 ohms nominal.

MAXIMUM INPUT: +10 dBm for CW signals.
2 V peak-to-peak for pulsed RF signals.

APC LOCK RANGE: Approximately +0,2% of
input frequency.

METER: APC Mode: indicates loop phase error
under locked conditions.
Pulsed RF Mode: zero beat indicator.

PULSED RF OUT: For external oscilloscope, 0.5
volt peak-to-peak.

PULSE CARRIER FREQUENCY MEASUREMENTS:
Minimum Pulse Width: 0.5 usec.
Minimum Repetition Rate: 10 pulses per sec.
Accuracy: 0.01 cycle per pulse width (typical
error +20 kHz or less for pulse width > 2 us;
+50 kHz < 2 pus)

VFO: Frequency Range: 66.7 to 133.3 MHz.

Drift: (With constant temperature in operational
range of 0° to 55°C) typically +2 parts in 105
per minute immediately after turn on. Typi-
cally +1 part in 107 per minute after 2 hours
of operation.

Temperature Variation: Typically 1 part in 104
per degree C.

INPUT CONNECTOR: Precision Type N female.

WEIGHT: Net 7-1/4 lbs. (3, 3 kg);
Shipping 10 lbs (4,5 kg).

OPTION 001: Precision Type APC-T7input connector.

*When used with HP 5245M, 5245L (serial prefix
402 or above), 5246L, M54-5245L, or 5247TM
Counters. Modification Kit (05293-6030) available
to adapt HP 5245L serial prefix 335 and below.

When used with 5345A an HP 10590A Plug-in
Adapter is required.




Section II
Installation

SECTION I
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
unpacked. Inspect the instrument for damage (dents,
scratches, broken knobs, etc). If the instrument is
damaged or fails to meet specification (Performance
Check, Table 5-3), notify the carrier and the nearest
Hewlett-Packard sales and service office immediately
(sales andservice offices are listedat the back of this
manual), Retain the shipping carton and the padding
material for the carrier's inspection. The sales and
service office willarrange for the repair or replace-
ment of your instrument without waiting for the claim
against the carrier to be settled.

2-5. STORAGE AND SHIPMENT

2-6., PACKAGING,. Toprotectyour instrument during
shipment or storage, use the best packaging methods
available, Your Hewlett-Packard sales and service
office can provide materials similar tothose used for
original factory packaging. Contract packaging com-
panies 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 1b/sq 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
cardboard strips.

d. Seal the package with strong tape or metal bands;
mark "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 number.

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 BEFORE IN-
STALLING OR REMOVING FREQUENCY
CONVERTER.

2-8. INSTALLATION

2-9, The Model 5257A 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 input
connector and oscillator knob and firmly pull unit
from counter. If any difficulty is encountered with
installation or removal, check that retaining latch is
fully counterclockwise.

2-11. Power Requirements

2-12, All electrical power required to operate the
Model 5257A is supplied by the counter in which the
unit is installed.

2-13. Electrical Connections

2-14. The INPUT and PULSED RF OUT connectors
on front panel of plug~in (see Figure 3-9) are the only
external electrical connections to the unit, All other
connections are made through the 50-pin connector at
the rear of plug-in when installed in counter,

2-15. Modifications

2-16. When Model 5257A is used with an HP 5245L
Counter having a serial prefix number between 402 -
and 516-, A22R38 on 5245L Gate Control Assembly
(5243A -65R) should be changed to4700 ohms (HP Part
No. 0683-4725).

2-17. When Model 5257A is used with an HP 5245L
Counter with serial prefix 335 and below, HP 5245L
must be modified. A Modification Kit (HP Part No,
05243-6030) is available from your Hewlett-Packard
Sales and Service office, complete with instructions
for modification,

NOTE

HP 5245L Counters displaying the sticker
"ACCEPTS HP MODELS 5251 THRU 5256"
inside the plug-in compartment do not require
the modifications listed in Paragraph 2-17,
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SECTION il
OPERATION

3-1. DESCRIPTION

3-2. Model 5257A Transfer Oscillator plug-in unit
increases to 18 GHz the frequency measuring capability of
Hewlett-Packard counters: 5245L/M, 5246L, 5247M,
5248L/M, and 5345A. The measured frequency is displayed
on the counter for all types of radio frequency carriers
including cw, fm, and pulsed. Controls and jacks are des-
cribed in detail in Paragraphs 3-13 through 3-22. Step by
step operating procedures are given in Figures 3-9 and
3-10.

3-3. An internal VFO, tunable from 66.7 to 133.3
MHz, functions as a transfer oscillator to reduce the
input frequencies to within the counter's input fre-
quency limitations. The VFO frequency is high to
maintain a 66.7 MHz or more separation between
harmonics on the three highest frequency ranges. A
four-to-one divider (prescaler) reduces the VFO fre-
quency for counting and sampling in the .05 to .2 GHz
range, The VFO is inherently very stable which is
useful when using the unit as a down converter. But
as a transfer oscillator, the automatic phase control
mode for cw signals eliminates any drift effects and
in the pulsed rf mode the short time it takes for a
measurement makes drift effects negligible.

3-4. To compensate for wide variations ininput signal
levels and thevery wide range of input frequencies for
which the Model 5257A is designed, a leveladjustment
is provided on the front panel. This control, labeled
LEVEL ADJ, should be turned fully counterclockwise
before applying the input signal, Whentuning into zero
beat, withthe MODE switchinthe PULSED RF position,
the meter pointer will rise and reach a maximum at
zero beat, LEVEL ADJ is then turned clockwise until
the maximum meter deflection sits at the red scale
line (located at nine -tenths of full scale). An exception
may occur with very stable cw input signals. In these
cases, the meter reading might drop to zero at exact
zero beat so the level adjustment is made when tuned
outside the dip.

3-5. At all times observe the maximum allowable
input signal power of +10 dBm for c¢w carriers and 2
volts peak-to-peak voltage for any signal. Exceeding
these limits may seriously damage the hot carrier
diodes of the 18 GHz input sampler, Use caution,
especially for pulsed signals, where peak voltages
may be quite high even at low power, When in doubt,
use an attenuator and decrease attenuation until the
Model 5257A responds to the signal,

3-6, IntheAPC Mode a cw signal may be phase locked
by tuning the FREQUENCY MHz control through any
subharmonic of theinput frequency. The meter reads
the phase lock error voltage near mid-scale deflec-
tion. Mid-scale deflection representing 0 phase error
may drift slightly due to the dc amplifier circuitry,
(This does not affect instrument accuracy.) The de-

flection for 0 phase error maybe checked by observing
the meter while tuned between adjacent phase lock
frequencies. Deflectionfor zeroerror may be adjusted
to mid-scale with the APC adjustment potentiometer
reached through a hole inthe top cover. See Page 5-4
for APC adjustment. After phase lock, FREQUENCY
MHz should be adjusted until the meter reads the 0
error deflection previously determined. Once the
signal has been captured or phase locked, the VFO
frequency will be independent of movement of the
FREQUENCY MHz control corresponding to a lock of
approximately 0.2% of the input frequency. APC lock
range versus input frequency is shown in Figure 3-1.

3-7. Counter display is controlled by an inhibit gate
operated from the Model 5257A phase-lock loop. In
the APC Mode when phase lock is not present the
counter display is all zeros. When phase lock occurs
the display is a frequency count, In the PULSED RF
mode the counter reads frequency continually.

3-8. The PULSED RF mode of operation is available
for frequency measurement of signals which cannot
be phase locked. These include pulsed rf signals as
well as very heavily frequency modulated carriers.
Typical fm performance curves for the Model 5257A
are shown in Figure 3-2. Signals with modulation in
the areaabovethe curves usually require the PULSED
RF mode while those falling below the curve can be
measured in the APC mode.

3-9. With pulsed rf input signals the minimum error
infrequency measurementis dependent upon the pulse
width due to imperfect zero beat. The Model 5257A
has a typical error of 0,01 cycle per pulse width,
Pulse width versus error is shown in Figure 3-3.
For example, with a 1 ys pulse: cycles error/pulse
width =10-2 cycles/10-6 =104 cycles or 10kHz error,
For a 10 GHz carrier this becomes 104 Hz error/10 0

Figure 3-1. APC Lock Range
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Hz carrier =1 x 10-6 error in measurement at this
frequency, Operation of the 5257A is specified for a
minimum pulse widthof 0.5 usec. Therefore, absolute
error inmeasurement canalways be less than +20 kHz.

3-10. The front panel jack labeled PULSED RF OUT
is useful for down conversionapplications of the Model
5257A as well as for visual zero beat tuning in the
PULSED RF mode. This jack makes available the
amplified sampler output for connection to other
equipment, In the frequency measurement of pulsed
rf signals an oscilloscope can be used to supplement
the meter tuning indicator. Typical waveforms ob-
served intuning for zerobeatare shown in Figure 3-4.
Indown conversionthe transfer oscillator and sampler
produce signals suitable for driving low frequency
equipment. Figure 3-5 is a block diagram showing
the set up for measuring fm demodulation character-
istics with a Hewlett-Packard 302A Wave Analyzer,
Inthese applications itis useful to show the frequency
spectral density of the transfer oscillator. From this
the noise contributed by the VFO may be calculated:
(S, M]”F NBeq 2 = afpgs (O
where Sg_ (f) is the frequency spectral density of the
VF), N is the harmonic number of the VFO tothe input

Figure 3-2. Maximum FM in APC Mode
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frequency, and Bgq isthe equivalent power bandwidth,
The values of Sg ?f) for the Model 5257A VFQ can be
obtained from the curves of Figure 3-6. (Refer to
Hewlett-Packard Journal, March 1967; Application
Note No. 87; and HP 5210A Manual.)

3-11. The thumbwheels extend the counter gate time
in increments of units, tens, and hundreds causing
the counter to read directly the sampling frequency
and its multiples., With the thumbwheels set at 001
the counter reads the fundamental sampling frequency.
At any other setting the counter reads a multiple of
the sampling frequency. Thus, to directly read the
frequency it is only necessary to find the proper har-
monic "N'" number and set the thumbwheels to this
number, Calculation of "N is described in Para-
graphs 3-26 through 3-30,

Figure 3-4. Zero Beat at PULSED RF OUT
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3-12. For basic set up of the counter used with the
Model 5257A plug-in unit, refer to the appropriate
counter operating manual, When the counter's
FUNCTION switch is positioned at PLUG IN the
counter's accessory connector plug is activated and
the counter receives its input signal from the Model
5257A. Also the counter's gate time control is taken
over by the Model 5257A but the setting of the counter’s

Figure 3-5. 5257A Down Conversion
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TIME BASE determines frequency resolution. A
TIME BASE of 1 ms provides +1 kHz resolution, the
+1 count of the last digit inthe display. Thistime base
is generally suitable for the whole frequency range
from .05 to 18 GHz with 8 digit readout counters, In
the microwave range where this degree of resolution
is not required, a 0.1 ms TIME BASE will shorten
counting time andgive a +10kHz resolution. Likewise
onlower frequencies the TIME BASE canbe lengthened
for the maximum resolutionthe 8 digit readoutallows.

3-13. CONTROLS AND INPUTS

3-14, GENERAL., The function of the front-panel
tuning control, input connector, mode selector, level
control, meter and pulsed rf output connector are
described in Paragraphs 3-15 through 3-22,

3-15. INPUT CONNECTOR. Signal input impedance
is 502 nominal for connectionto an unknown frequency
source. The connector is a precision '""N" type female
connector. An exploded view of the input connector is
shown in Figure 6-1. Changing two parts of the as-
sembly converts the "N' type to the APC-7 or vice
versa. See Paragraphs 3-24 and 3-25 for allowable
input voltages.

3-16, FREQUENCY MHz CONTROL. The dial reads
the VFO frequency. For convenience however, the
counter readout provides the sampling frequency
measurement used for calculations. (Do not use the
dial reading for calculations.) Concentric knobs on
this dial provide coarseand fine tuning. Coarse tuning

Figure 3-6. Frequency Spectral Density of VFO
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Figure 3-7. Oscillator Tuning
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has a 63 to 1 gear reduction while the fine tuning has
a 632 to 1 reduction. The oscillator is settable to
1/20 of a degree with fine tuning. See Figure 3-7 for
oscillator tuning characteristics.

3-17, METER. Inthe PULSED RF mode the meter
reads the relative amplitude of the difference frequency
(beat) between the VFO harmonic and the input signal,
At nine-tenths of full scale a red division line marks
the optimum level at zero beat for Model 5257A fre-
quency measurements, In the APC MODE, the meter
monitors phase error of the phase-lock loop., Zero
phase error deflection is nominally at mid-scale.
When out of phase lock, in the APC MODE, the meter
reads the nominal mid-scale deflection, In phase lock
the meter reads above, below, or at the zero phase
error deflection depending upon phase error.

3-18. MODE. Selects PULSED RF and APC modes,.
This is the red knob concentric with the RANGE se-
lector knob.

3-19, THUMBWHEEL SWITCHES. The thumbwheels
are set to harmonic numbers N of the sampling fre-
quency. They actuate switches whichpreseta counter
decade assembly in the Model 5257A to extend the
counter gate inincrements of units, tens, and hundreds.
At a setting of 001 the counter reads the sampling
frequency (N = 1),

3-20. LEVEL ADJ. This control adjusts amplifier
gain to compensate for wide variations in input signal
levels and the wide frequency range of the instrument,
Initially, LEVEL ADJ is turned fully counterclockwise
and after tuning to zero beat it is turned clockwise
until the meter reads at the red division line.

3-21. RANGE. Range is selected with the black knob
which is concentric with the MODE switch knob, It
includes four ranges: ,05-.2 GHz, .2-1GHz, 1-4GHz,
and 4-18 GHz, This switch compensates the phase-lock
loop for the wide frequency range of the instrument.

3-4

Model 5257A

It also selects a gate time extension factor for the
counter: the scale is IN in the .05 to .2 GHz range
and 4N in the higher ranges.,

3-22. . PULSED RF OUT. This BNC connector goes
to the sampler output circuitry. It may be used for
applications other than frequency measurement such
as down conversion to extend the frequency range of
low frequency instruments. An oscilloscope may be
connected for viewing the sampler output waveform
during zero beat tuning in the PULSED RF MODE.

3-23. INPUT VOLTAGES

3-24. MAXIMUM INPUT VOLTAGE. The maximum
input voltage must not be exceeded to prevent hot
carrier diode damage in the sampler. Peak voltage
is the critical quantity rather than average or rms
values. Know the signal voltage before applying it to
the INPUT jack. Use attenuators as a precautionary
measure where the input voltage is questionable. Extra
care should be taken with pulsed signals, since short
voltage spikes canbe justas damaging as steady state
values. The maximum permissible input voltage is 2
volts, peak to peak - equivalent to 0. 707 volts rms
(+10 dBm) for a cw carrier.

3-25. MINIMUM INPUT VOLTAGE. A minimum input
amplitude is specified to assure proper instrument
operation, even though it may respond to lower am-
plitudes. Figure 3-8 gives typical system sensitivity
versus input frequency. The Model 5257A will meas-
ure input signals from .05 to 15 GHz with amplitudes
in excess of 100 mV (-7 dBm), and from 15 to 18 GHz
with amplitudes in excess of 140 mV (-4 dBm) using
aVFO frequency of 125 to 133. 3 MHz. The input level
should be sufficient to allow adjustment of meter de-
flection to the red indicator line.

3-26. CALCULATION-OF N

3-27. For frequency ranges above .2 GHz, if the
input signal frequency is knownto within the sampling
frequency (from 66.7 to 133.3 MHz), the harmonic
number N can be found directly. In this case, esti-
mated input frequency fx is divided by sampling fre-
quency {g as read on the counter with the thumbwheels
set at 001. The answer is N: f;/f; =N, where ig
equals VFO frequency fy.

Figure 3-8. Typical System Sensitivity
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3-28., Inthe .05 to .2 GHz range, sampling frequency
fg is VFO frequency fy prescaled by four. The counter
reads this sampling frequency, not the VFO frequency.
Therefore, for direct calculation of N the estimated
input signal frequency fx should be known to within
the sampling frequency (from 16,3 to 33,3 MHz).
Hencethe procedure is the same as inParagraph 3-27.
The estimated input frequency fyx is divided by the
counter reading fg and the answer is N: fx/fs =N,
where fg equals VFO frequency f, divided by 4.

3-29. Briefly, the frequency measurement procedure
using direct calculation of N is as follows: set the
thumbwheels at 001, Tune FREQUENCY MHz for an
indication of zero beat or phase lock, observing
LEVEL ADJ and MODE switch positions described in
Paragraph 3-4. Read sampling frequency on the
counter. Divide the sampling frequency into the esti-
mated frequency to obtain N (slide rule accuracy is
permissible). Turn thumbwheels to N. Read actual
input frequency on counter's display,

LS

3-30. When input frequency fy is knownto be outside
the limits for direct calculation of N stated in Para-
graphs 3-27and 3-28, a different procedureis followed.
The thumbwheels are set to 001, FREQUENCY MHz
is tuned to zero beat or phase lock while observing
LEVEL ADJ and MODE switch position described in
Paragraph 3-4, and the counter readout is recorded
as fi. FREQUENCY MHz is retuned to an adjacent
zero beat or phase lock and the counter readout is
recorded as f2. The first frequency f1 divided by the
difference in the frequencies yields harmonic number
N of the second frequency f2 (slide rule accuracy is
permissible):

EXAMPLE 1. Assume unknown fy is approximately
11.9 GHz; Time Base = 1 ms.

a. Where fy is lower than fy:
f, = (N - 1) f; and f = Nfy,
N = fl/(fl - fz).

f4 = 119532, kHz (read on counter)
tuning lower in frequency gives

fo = 118349, kHz (read on counter)
1-183%
£, -1y =.H837 kHz

N = 119.5/1. 183 = 101, set thumbwheels
to 101,

fx = 101 x 118. 349 = 11953261. kHz
(read on counter).

Section III
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b. Where {9 is higher than fy:
iy = (N + 1) {1 and f, = Nfy,

f1 = 119532, kHz (read on counter)
tuning higher in frequency gives

fy = 120740. kHz (read on counter)
fo -1 = 1208. kHz
N = 119.5/1.208 = 99, set thumbwheels

to 99, fy = 120. 740 x 99 = 11953261,
kHz (read on counter).

EXAMPLE 2. Assume unknownfy is approximately
1.1 GHz; Time Base = 1 ms.

a. Where f9 is lower than fy:

f1 = 110000 kHz (read on counter)

tuning lower in frequency gives
fg = 100000 kHz (read on counter)
f1 - £, = 10000 kHz

N = 110/10 = 11. Set thumbwheels to 11;

11 x 100000 = 1100000 kHz.

b. Where {, is higher than fy:

f1 = 1100000 kHz (read on counter)
tuning higher in frequency gives

fs = 122000 kHz (read on counter)
fy - fs = 12000 kHz
N = 110/12 = 9

fx = 122000 x 9 = 1100000 kHz.

3-31. VERIFICATION OF
HARMONIC NUMBER N

3-32. The transfer oscillator method of measuring
frequencies higher than the counter's capability re-
quires that harmonic number "N'" be known exactly.
Since there are many harmonics to choose from, the
operating procedures in Figures 3-9 and 3-10 outline
a foolproof method of verifying the selected harmonic
number, In use, harmonic number "N is either in-
creased or decreased by 1 onthethumbwheel switches
and the internal VFOis retuned for zerobeat or phase
lock at an adjacent harmonic to match the change on
the switches. Thus, the measured frequency displayed
is the same in both cases if the choice was correct,

3-5
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Figure 3-9. Pulsed RF and FM Measurement

S24. ELECTRONIC COUNTER
 KEwLETY c sASEARD

CAUTION: Do not apply more than +10 dBm (2 V
peak-to-peak) to 5257A INPUT connector.

1. Turn power onbyturning SAMPLE RATE con-
trol cw out of POWER OFF.

2. Set switch on Counter to PLUG-IN.
3. Set switch on Counter to FREQUENCY.

4. Set switch on Counter to 0.1 ms. Note: Other
gate times may be used.

5. Turn 5257A LEVEL control fully ccw.

6. Connect signal to be counted to 5257A IN-
PUT (fy).

7. Set MODE switch to PULSED RF.

8. Set RANGE switch to correct range for input
frequency.

9. Set N switches to 001,

10. Tune FREQUENCY dial for maximum meter
reading.

11. Turn LEVEL control cw for meter reading of
9/10 full scale.

12. Read sampling frequency fy on Counter and
record.

13. a. Omit thisstepifinput frequency fx isknown
within the sampling frequency {1, step 12.

FUNCTION

14.

15.

16.

117.

FERIOD -
AVEﬁl@E:

b. When fyx falls outside the limits of step 12,
findadjacent zerobeat to calculateN. Tune
FREQUENCY dial higher or lower to adja-
cent zerobeat and carefully tune for maxi-
mum meter reading. Read Counter and
record this second frequency fs.

Calculate N (Paragraph 3-26)*, With slide
rule accuracy:

a. Input frequency fy known within sampling
frequency: Divide fy by fj to obtain N:
N = fx/fl.

b. Input frequency fx not knownwithin sampling
frequency: Find difference between f1 and
fo. Divide f{ by the difference to obtain N:
N = fl/(f2 -fy) or N = fl/(fl - f9).

Set N switchesto calculated N number and read
input frequency on Counter,

Verify N, Turn N switches up one unit (e.g.,
080 to 081) or down one unit (e.g., 080 to 079).

Tune FREQUENCY dial for adjacent zero beat
(indicated by peak on meter) corresponding to
the direction N switches wereturnedin step 16,
(lower for N + 1) and (higher for N - 1). Counter
should display the same frequency as step 15.

* Maximum N setting is typically 144 from 15 to
18 GHz and 225 from .05-15GHz, Paragraph 3-25.
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Figure 3-10,
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CW and FM Measurement

. 52451 ELECTRONIC COUNTER
nWEWLETT - pacEARD

SENSITITY TIME BASE

(VOLTS AMS)

—iEeRCt
M

CAUTION: Do not apply more than +10 dBm (2 V
peak -to-peak) to 5257A to INPUT connector.

1.

10.

11,

12,

13.

14.

15.

Turnpower onbyturning SAMPLE RATE con-
trol cw out of POWER OFF.

Set switch on Counter to PLUG-IN,.
Set switch on Counter to FREQUENCY.

Set switch on Counter to 0.1 ms. Note: Other
gate times may be used.

Turn 5257A LEVEL control fully cw, thenback
off one turn.

Connect signal to be counted to 5257A INPUT.
Set MODE switch to PULSED RF.

Set RANGE switch to correct range for input
frequency (fy).

Set N switches to 001.

Tune FREQUENCY dial for maximum meter
reading.

Turn LEVEL control cw for a meter reading
of 9/10 full scale.

Set MODE switch to APC. Note that meter will
read near mid-scale between phase-lock points
and Counter will display all zeros.

Tune FREQUENCY dial for phase lock. Meter
now reads about mid-scale +phase error and
Counter displays the sampling {requency.

Tune FREQUENCY-dial for zero phase error
(exactly mid-scale on meter).

Read sampling frequency f; on Counter and
record.

FUNCTION

Freavency | 0

16.

17.

18.

19.

20.

* Ma

18 GHz and 225 from .05-15 GHz, Paragraph 3-25,

AVERAGE

erion

a. Omit this step if input frequency {, is known
to be withinthe sampling frequency {1, step
15 above.

b. When fyx falls outside the limits of step 15
above, find adjacent phase lock point to
calculate N. Tune FREQUENCY dial higher
or lower to adjacent phase lock point and
adjust for zerophase error. Read Counter
and record this second frequency fg.

Calculate N (Paragraphs under 3-26)*. With

slide rule accuracy:

a. Input frequency fy known within sampling
frequency: Divide fy by f; to obtain N:
N = fx/fl-

b. Inputfrequency fy not knownwithin sampling
frequency: Find difference between f1 and
fo. Divide f] by the difference to obtain N.
N = fl/(fz - fl) or N = fl/(fl - f9).

Set N switchesto calculated N number and read
input frequency on Counter,

Verify N. Set N switches upone unit (e.g., 080
to 081) or down one unit (e.g., 080 to 079).

Tune FREQUENCY dial to adjacent phase lock
point corresponding to the direction N switches
were turned in step 19, (lower for N + 1) and
(higher for N - 1). Counter should display the
same frequency as step 18 above.

ximum N setting is typically 144 from 15 to
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Figure 3-11. 5257A Input Connector and Attenuator

BRASS {

PLASTIC /é)
P

nNn

APC-T

vavv

APC-T

BODY - RF CONNECTOR
1250-0914

CONTACT - RF CONN.
1250-0915

INSULATOR
1250-0815

CENTER CONDUCTOR
05257-20030

SPRING COMPRESSION
1460-0298

CONTACT - SLIDING
5020-3297

HOLDER - PAD
05257-20029

(1250-0816)

(1250-0909)

10.

11.

12.

13.

ATTENUATOR ASSEMBLY
6 db - 05255-6031

CONTACT - SLIDING REAR
05255-2020

SPRING - COMPRESSION
1460-0268

SLEEVE
05257-20055

BEAD
08740-2100

CENTER CONDUCTOR,
REAR - 05257-20061
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SECTION 1V
THEORY OF OPERATION

4-1, GENERAL

4-2. The Model 5257A is a plug-in transfer oscillator
for use with Hewiett-Packard 5245L, 5245M, 5246L,
and the 5247M counters. If includes gate time pre-
setting circuits for displayon the counter of theactual
measured frequency. This section describes opera-
tion of the Model 5357A system in Paragraphs 4-3
through 4~12 and its individual circuits in Paragraphs
4-14 through 4-58.

NOTE

After installing plug-inunitand turning power
on; depress counter RESET button to ensure
valid count or measurement.

4.3. FUNCTIONAL BLOCK DIAGRAM

4-4, There are ten functional sections to the Model
525TA. These are shown connectedas a system in the
functional block diagram of Figure 4-1. For circuit
details refer to schematic diagrams in Figures §-3
through 8-15.

4-5. The frequency to be measuredisapplied to wide-
band sampler A3. The sampler is switeched by puise
generator A2 at a rate determined by internal VFQO
ATA3. The sampler output represents phase diiference
betweenthe sampler swiiching time and the input fre-
quency. K the internal VFO harmonic is phase locked
to the input frequency, the sampler output will be a
dc voltage proportional to phase error.

4-6, There are many harmonics of frequencies
tunable within the internal VFO range that will zero

beat or phase lock with an input signal. In operation,
the internal VFO can be tuned to any one of these.
The sampler output is amplified in the variable gain
and dc amplifiers of A4. The gain is set by {ront panel
LEVEL ADJ control, The output of A4 goes to A5 and
AB assemblies. A5 dc amplifier provides the sampleyr
output waveform at frontpanel jack J2. A5 peak hold-
ing circuit develops a dc voltage proportional to the
amplitude of the beat sighal from the sampler with
pulsed rf input signals. This level is amplified and
applied to meter M1 when operating in PULSED RF
MODE. Inthe APC mode the meter is switched directly
to A4 dc amplifier for reading the phase error of the
phase-lock loop.

4-7. The variable-gain amplifier in A4 includes a
reference voltage to establish 0 phase error in the
phase-lock error voitage loop. In the APC mode, a
1kHz oscillatoris turned on and its signal is injected
into the phase-lock loop at the reference mode. The
1 kHz signal appears at the output of sampler A3 and
is taken from this point by a 1 kHz filter, located in
A4, for amplification and level detection in assembly
AB. I phase-tock has not occurred, this signal is
below the required detection level and the signal to
the counter is inhibited by the inhibit amplifier in A8.
Thereiore, the counter readout is all zeros. When
phase-lock is achieved, the 1 kHz signal is above the
required level, and the inhibit to the counter is re-
moved for a fregquency readout., In the PULSED RF
mode the inhibit amplifier is biased to continually
pass the counter input signal.

Figure 4-1. Functional Block Diagram
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4-8. The {eedback loop ouiput of the variable gain
amplifier goes through a range compensation circuit
in A6, which connects to VFO linearizer ATA1. Range
compensation is variedin steps with the range switch
for optimum phase-locking from 0. 05 to 18 GHz. The
linearizer compensates for the non-linear VFO gain
characteristics overthetuning range, In the PULSED
RY mode, the feedback loop is disabled in the line-
arizer. Linearizer output is a dc voltage applied to
VFO control ATAZ. Voltage controlled capacitors in
VFO control ATA2 hold the VFQO {requency in phase
lock when in the APC mode, Thus, the APC loop
is completed.

4-9. VFO A7A3 istunable between66, 7 to 133. 3 MHz
and its output goes to two buffers, The first buffer
provides input to pulse driver Al whenthe Model 52574
is switched to the frequency ranges above 200 MHz,
The second buffer provides VFO input to a divide-by-
four prescaler AB. OQOutput C of the prescaler goes to
pulse driver Al when the Model 52574 is switched to
the 50 to 200 MHz range. This gives a tunable sam-
pling rate from 16.7 to 33. 3 MHz. The other prescaler
output, if passed by the inhibit amplifier, goes to the
counter input gate on line A for irequency counting on
all ranges. Thus on the lowest range, counter pre-
scale isN and on the three highest ranges the counter
prescale is 4N,

4-10. The thumbwheel switches, AB preset decades,
and A9gate-time extender control the counter's start -
stop and are separate from the transfer oscillator
portion. The thumbwheels are set to the transfer
oscillator (VFO) harmonic number N which zero beats
withthe input signal being measured, Thethumbwheels
activate switcheswhich set the conditions of thethree
binary decades of AB in units, tens, and hundreds.
The decades start counting at start and provide a co-
incidence gating pulse to the gate time extender when
the count period is completed for stop. In this way,
gate time extender A9 controls the counter's start-
stop time so the readout is the actual measured fre-
quency. Range switch S1 turns off divide-by-four in
A9 for the 50 to 200 MHz range and turns it on in the
other ranges to give a correct count when A8 pre-
scaler is switched. Therefore, when thethumbwheels
are set at 001 the counter will display the sampling
frequency to pulse driver Al in all ranges.

4-11. COMPONENT IDENTIFICATION

4-12. The complete reference designator for a com-
ponent mounted onan assembly consists of the
assembly designation plus the designator number of
the component in that assembly, Components that are
not part of any assembly (chassis parts) are identified
by component numbers only, For example, ATAIR]
refers to resistor {(R1) in the VFQ linearizer sub-
assembly (A1) which is part of the VFO assembly (A7),
A resistor numbered R1 mounted on the chassis is
Simply designated R1.

4-13. Complete reference designators will be used
in this manual only when necessaryto avoid confusion
with other components or assemblies having similar
designators. For a complete reference designator
where an abbreviated one is used in the text, add the
designator for the assembly as given in the heading
lmmediately preceding that paragraph,

4-2

4-14. PULSE DRIVER A1

4-15. VFO bufier cutput from A3P3 is applied lo the
inpul switching network consisting of CR1, CR2 and
CR3. When switch 81 is in the three highest ranges
for frequencies from 200 MHz to 18 GHz, a -15 volt
bias is applied toturn CR2 off and CR1 and CR3 on so
that the VFO signal drives transistor QI of the driver
amplifier. The prescaled, divided-by-four, VFO
signal from prescaler AB{(C) is applied to switching
diodes CR4 and CR5, 1In the three highest frequency
ranges, CR5 clamps the input to ground and CR4 is
virtually an open circuit sothat the prescaled input is
prevented from appearing at Q1 base. When 51 is
switched to the 50 to 200 MHz range, the -15 volts is
removed from CR1, CR2, and CR3. This opens the
signal path andclamps it to ground. This actionturns
off the input from A3P3. At the same time, the -15
volts turns CR4 on and CR5 off so the prescaled VFO
signal appears at Q1 base.

4-16. Amplifiers Q1 2nd Q2 are feedback amplifiers
for low impedance drive to Q3. Q3 and Q4 raise the
levelof VFO signals and drivethe @5 and Q6 wideband
driver stage which is essentially a curreni! mode
switch configuration. Thishigh level @5 and Q6driver
turns on and off at the frequency of the input signal
forming steep sloped square waves for driving strip-
line pulse generator A2, Auto transformers T1 and
TZ couple between Q4 and Q5, and Q6 and pulse gen-
erator A2, respectively. Because of the high irequency
pulse components genervated in this assembly, both
the +13 volt and -15 volt dc power lines are isolated
by pi filter networks consisting of bypass eapacitors
and a filter coil.

4-17. PULSE GENERATOR AZ2

4-18. CRlina stripiine assembly is drivenby pulse
amplifier Al thronghC1. C1 is independently mounted
betweenthe assemblies. CR1is a step recoverydiode
which has the unique property of conducting for a few
nanoseconds after the driving signal reverse biases
the diode junction and then turming off sharply, This
characteristic generates the pulsés for- sampler drive,
They go through Rl to A3 sampler assembly.

4-19. SAMPLER A3

4-20. The sampler is designed for harmonic mixing
of very high frequency and microwave signals, The
assembly consists of a 6 dB attenuator for the input
signal, hot carrier diodes CR1 and-CR2, sampling
capacitors C1 and C2, and shortgd stubs. The pulse
train, representing the VFO harmonics from pulse
generator A2, switch diodes CR1 and CR2 on and oif
with a 180° phase difference. .The hot carrier diodes
have picosecond switching times and can sample
signals as high as 18 GHz.. A driving puise closes
switch CR1 and a.sample ds’taken. . C1 charges to
some fraction of the-input:voltage according to the
phase relationship of the input signal with the sampling
pulse. CR2 switching qu@-o_ff—phase Wwith CR1 charges
C2 in the opposite peolarity’ from C1. Thus, phase
detection results when the two outputs are combined
at the inpub: ‘to*hutumat..ig_gggsﬁ control assembly A4,




4-21. AUTCMATIC PHASE
CONTROL ASSEMBLY A4

4-22, VARIABLE GAIN AMPLIFIER. T he outputs
from sampler A3 through isolation resistors R1 and
R2 are combined at the gate of Q2A. The Q2A gate
input is the summing junction {or the two sides of the
sampler and the resultant voltage is the algebraic sum
of the voltages on A3C1 and A3C2, Q2ZA and Q2B are
a matched pair of field effect transistors (FET's)
packaged in a single can. FET Q2A is a source-
follower (comparable toanemitter ~follower transistor
circuit) which presents a high input impedance for
minimal loading on the sampler, Bipolar transistor
Q3 is in an emitter-icllower circult which feeds back
an in-phase signal voltage from Q2A's source to its
drain for effective reduction of Q2A’'s gate-to-drain
capacitance, FET Q2B provides a de¢ reference level
to variable gain amplifier at Q5 base. The reference
level is adjusted with front-panel APC BAL control
R2.

4-23. The reference dc voltage and a 1 kHz signal
are amplified by Q5 while the sampler output from
Q2A is amplified by QT7, the opposite side of the A4
balanced variable-zain amplifier., Q6A and Q6B are
current sources for Q5 and Q7, respectively, and
provide de stability, Q5 and Q7 emiiters are bridged
by LEVEL ADJ, R1 (chassis part), to adjust amplifier
gain for wide variations in input signal levels and
frequency range. Lower values of R1 reduce the
emitter resistance of Q5 and Q7 and increase gain,
and vice versa. Ac and dc gain are both varied yet
d¢ balance between the two sides of the amplifier ig
maintained,

4-24, 1 kHez OSCILLATOR. The 1 kHz oscillator
includes Q1, Q4, and Q10, and is switched on in the
APC Modeby removing the ground from the 1000 ohm
RC feedback circuit, The RC feedback consists of
C6, R25, R22, C5, and R16. Q4 has a split load,
Collector resistor R12 is of low valueto provide a low
amplitude 1 kHz cutput signal going through C4 1o the
reference node at Q2B. C1 and C3 bypass high fre-
quencies to improve the 1 kHz sinewave. Q4 emitler
load resistor R8 couples the feedbhack signal 1o Q1
emitter. Q1 is a common-base stage which drives
Q10. Q10 is 8 common-emitter amplifier which
completes the oscillator loop.

4-25, DC AMPLIFIER. Q8-Q11A isthe upper section
and Q9-Q11B the lower section of a balanced dc
amplifier. Due to coupling of the emitters between
sectians, the outputs of the upper and lower halves
are equal and out of phase. Q8 and QY are emitier-
followers [or both the de error voltage on the APC
loop and the ac beat {requencies in the PULSED RF
MODE. From Q8, ac beat {requencies are applied to
A5 (8) through A4 (3) for input to the pulsed rf output
amplifier. From Q9, ac beat frequencies are applied
to A3 {10) through A4 (8) for the peak holding circuit
which drives the meter in the PULSED RF MODE.
Input to A6 {10) range compensation is alsotaken from
Q9. QIl1A is the dec amplifier for meter drive in the
APC Mode. Qt1B pravides circuit balance.
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4-26. REGULATOR AND PULSED
RF QUTPUT ASSEMBLY A5

427 PULSED RF QUT. Terminal A5 (8) connects
the base input of amplifier Q10 to the upper section
of the de amplifier in APC assembly A4, Q10 is an
emitter follower and its output is ac coupled through
C10¢ to the BNC jack labeled PULSED RF QUT.

4.28, PEAK HOLDING CIRCUIT. Terminal A5 (10)
connects the base input of Q1 teo the lower section of
the de amplifier in assembly A4. @l and Q2 are an
ac amplifier for the beat frequency signal. They pro-
vide a peak-to-peak signal of sufficient amplitude for
peak holding circuit operation. The peak holding cir-
cuit consists of Q3A, Q3B, Q4, Q5, Q6, and Q7. The
collector of Q3A couples the signal to the hase of Q7
which, in turn, drives Q6. Q6 is an emitter-follower
which charges C2, The long time constant of C2 and
RY9 holds the dc level developed between pulses., Q4
and Q5 are aDarlington pair with a high input imped-
ance so that the loading on R%, C2 is minimal. The
resultant voltage on the emitter of Q4 and the bases
of Q3B and QBA is the de level across RS, C2 plus
the base-emitter drops of @4 and Q5. QIJA and Q3B
are emilter coupled so this de voltage is compared
with the peak ac voliage on the base of Q3A. The
difference is fed bhack through QT until the loop is
stabilized at the peak ac voltare,

4-29, DC AMPLIFIER. Q8A and QBB are a dc
amplifier to drive the meter. The dc voltage level
from the peak holding circuit is applied to the base of
Q8A, This voltage is negative going with increasing
amplitude. With no signal input QBA is conducting
heavily. Q8B is biased slichtly negative by voltage
divider R17 and R16 and is virtually held off. Meter
current derived from the voitage drop across R15 iz
neglivible, With increasing input signal the base-
emitter bias on QB8A drops, its conductiion decreases.
and its emitter voltage voes negative. This increases
the conduction of QB8B, the voltage across R15 in-
creases, and the meter defiection rises.

4-30. +13VOLT REGULATOR, The series regulator
for +13 volts consists of Q14 as the series regulating
device, Q12 voltage feedback amnplifier, and CR1
combined with amplifier Q9 us a reference voltage,
The unreculated +20 volt input is dropped by R28 and
@14, and appears on the -13 voit output line. Voltauc
divider R29 and R30 samples the output voltage anc
applies 2 volts to the base of Q12. Zener diode CR1
holds the base of Q9 to 9 volts to set a fixed voltace
for the emitters of Q9 and Q12. TI{ Lhe output voltave
tends to rise over 13 volts. the base hias on Q12 in-
creases, Q12 conduction increages and its collector
drops in voltage, This decreases the hase bias, and
thus conduction of Q14. so that the oulput voltage uu
the ~13 volt line decreases to remain constant. For
a decrease in output voltage the opposite action takes
place, C13 prevents transients in the load from
affecting regulator operation.

4-31. -10 VOLT REGUILATOR. QI8 is the series
reguliting device whose Inas 1s controlled by Q13.
@11 and Q12 are a differential pair, CR2 establishes
a4 reference voltave at the bise of Q11 and the voliaoer
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at the base of Q13, derived from voltage divider R32
and R33 across the -10 volt output, must equal the
reference. Any change in ouiput voltage tending to
change this balance will be corrected by a change in
bias on Q15 which changes the conduction of Q16,

4-32. AUTOMATIC PHASE
CONTROL ASSEMBLY A6

4-33. RANGE COMPENSATION. APC loop compen-
sation for each of the four ranges of 0,05-0.2, 0.2-
1.0, 1.0-4.0, and 4. 0-18 GH=z is provided across the
signal line from APC No. 1, A4 (6), to VFQ linearizer
input P3 (A), The circuit consists of Q1 amplifier
accepting the input signal and a series of switched
loads for Ql. The loads are Q4, Q6, @9, and QI2
withtheir associated resistors and capacitors, Diodes
connected to these transistors {e.g., CR1, CR2)
switch the loads for Q1 either on or off according to
range switch 81 setting, As an example, the operation
of Q4 load is described; the others are identical,
Initially, CR1 is biased on from +13 volts through R4
to -10 volts through R9. The base of PNP transistor
Q4 is then slightly positive due to the voltage divider
ratio of R9/R8, and CR2 is off as well as Q4. When
range switch 81 is set to .0%-.2 GHz: CRI is biased
off by the -10volts applied to R3, Q4 base goes nega-
tive to turn on Q4 which acts as an emitter follower
tothe output line, and CH2 goes on which connects Q1
to this load. C6 and R11 furnish the required loop
compensation for the 0.05 to 0.2 GHz range.

4-34. AMPLIFIER AND LEVEL DETECTOR.
Transistors Q2 and Q3 are a feedback amplifier for
the 1 kHz inhibit signal from APC No. 1, A4 (1). Q2
is a common emitter, NPN transistor amplifier with
feedback coupling resistor R8 in the emitter circuit.
The collector signal of Q2 drives PNP transistor Q3.
Q3% collector connects through R10 to Q2 emitter
completing the negative feedback loop. Q3 output signal
is coupled to Q5A through CT.

4-35, Transistors @5, Q7, and QBare a peak holding
circuit for the 1 kHz inhibit signal which appears at
phase-lock in the APC mode. When the signal is
absent, the base of Q5A and Q5B are at 0 volt, Since
R14 goes to ground, the transistors are mutually
coupled by their emitters, A 1 kHz input signal is
amplified by Q54 and Q8, and C10 is charged nega-
tively through CR7. R24 gives a long time constant.
PNP transistor Q7 is an emitter-follower. The C10
charge plus Q7 base-emitter voltage appears on the
base of Q5B, Through the coupling toQ5A, the voltage
on Q5B base goes negative up to the peak amplitude
of the input signal and remains constantat that voltage,

4-4
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4-36. Thelevel detector consists of PNP transistors
@10 and Q11. With mode switch S1 set to PULSED

RF, +13 volts is applied to R35 and Q11 is biased off

to disable the circuit. In the APC position of 81, -15
volts is applied to Q11 and it turns on. Q11 then sup-
plies bias current to the inhibit signal output going to
the prescaler and inhibit assembly A8 (D) when the
input to the level detector is 0 volts, Q10 is biased
off until its base voltage goes more negative inresponse
to an input signal to the peak holding circuit, This
turns Q10 on which movesthe emitter of Q10 and Q11
in the negative direction and Q11 turns off. Thus,
the bias current to the inhibit signal output line to AB
(D) is applied.

4.37. VARIABLE FREQUENCY
OSCILLATOR ASSEMBLY A7

4-38, LINEARIZER ATA1l. Input to the linearizer
at P3 (A) comes from APC No, 2. The input signal
is the APC error at phase lock in the APC mode and
the sampler beat frequencies inthe PULSED RF mode.
The input is applied to the base of Q1. QI and Q3 are
a balanced pair with Q2A and Q2B current sources in
their emitter eircuits. Q3 base is at ground and Q1
base is 0 volt, plus or minus the APC error voltage,
The emitters of Q1 and Q3 are bridged by R4 plus
resistance R8 through R17. These resistors are
switched sequentially by 81 with the VFC FREQUENCY
MHz control, to compensate feedback loop gainforthe
decreasing VFOQ gain as it istuned from high to lower
frequencies, The total resistance is maximum at the
highest frequency of 133 MHz for lowest gain and
resistance is minimum at the lowest frequency of 67
MHz for highest gain. Q4 is an emitter-follower for
isolation of QI voltage amplifier and the VFO voltage
control circuit. In the PULSED RF mode, -15 volis
is applied through R7 turning off Q2, Q1, and Q3 to
disable the APC loop. Base bias is applied to Q4 in
the PULSED RF mode from divider R6 and R3 by
turning on CR1 through part of mode switch 51.

4-38, VFO CONTROL ATA2. CR1 and CR2 are
voltage controlied capacitor diodes which shunt the
VFO tuning capacitor to ground through Cl. The
diodes are reverse biased such that an increase in
bias decreases capacitance and vice versa., Network
CR3, R4, and C2 sets the limits of swing on the VFO
and provide an improved sinusoidal waveshape at the
VFQ output. The anode of CR3 is approximately -Z
volts and prevents the signal on the cathode of CR3
from going more negative than -2, 7 volts,

4-40. VARIABLE FREQUENCY OSCILLATOR ATAS.
@1 and Q2 are a modified Colpitts oscillator circuit
with a tank consisting of tuning inductor L1, special
air dielectric tuning capacitor C2, and feedback
capacitors C4 and C5. Q2 adds current gain ip the
feedback loop fo Ql emitter and raises the Q of the
tank circuit because of the high impedance of Q2 base.
@3 is a buffer to reduce the effect of load variations
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upon the oscillator, Buffer amplifiers Q4-Q6 and
Q5-QT7are identical. Thesearefeedback type circuits
todrive the 50-ohm output lines through transformers
T1 and T2.

4-41. PRESCALER AND
INHIBIT ASSEMBELY A8

4-42. DIFFERENTIAL AMPLIFIER AND SCHMITT
TRIGGER. The prescaler input is a 67 to 133 MH=z
signal from the VFO assembly ATA3. This signal is
capacitively coupled through C2 into differential am-
plifier Q1 and Q2. CRI1 and Q3 provide a current
source for the differential amplifier. The output of
Q1 is input to integrated circuit Schmitt-trigger Ul.
R8 provides a broad bias adjustment for U1,

4-43, BINARIES, LEVEL SHIFT AND OUTPUT AM-
PLIFIER. Binary counter integrated circuits U2 and
U3 accept the direct-coupled positive spikes from the
Schmitt-trigger. The Q and & outputs of U3 are
square waves of opposite polarity between 16. 7 and
33 MHz, which is the input frequency divided by 4.
Q5 and Q6 are emitter -follower level shifters to the
output amplifiers @4 and Q7, which also provide iso-
lation of the two prescaler outputs.

Figure 4-2,
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4-44, INHIBIT AMPLIFIER. The Inhibit input from
A6 i3 applied to the bzse of 8. In the Pulsed RF
mode, there is hiaa current through R2 and Q8 is cut
off. No inhibit signal is present and the prescaler
output is applied to the counter. In the APC mode,
the inhibit signal is present; Q8 is turned on, and the
output signal at QTC is shorted to ground through low
impedance bypass Q8. When phase-lock occurs in
the APC mode, the inhibit signal again goes low, Q8
is turned off and the prescaler output signal is applied
to the counter.

4-46. GATE TIME EXTENDER A9 *

4-46. Enable voltage (plug-in bias) is applied to Q1
base when the counter FUNCTION switch is turned to
PLUG IN, Q1 conducts andits collector voltage rises
to ~15 volts. The -15 volts is the supply for Q9 and
Q10. CRI1 turns on and applies -15 volts to gate-
inhibit line P6 (23).

4-47, Waveforms at key points in the gate time ex-
tender are shown in Figure 4-2. Waveform numbers
refer to circled points in A9 schematic, Figure 8-9.

¢ High and low are logic designations for a positive
voltage (high) of 4 volts and zZero voltage {low) re-
presenting logic 1 and logic 0, respectively.

Waveforms
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The counter period signal has a time interval P
determined bythe counter TIME BASE selector. This
signal is applied to PNP transistor Q4 base which
amplifies and invertsthe signal, When the input square
wave goes positive, @4 turns off. CR2 prevents Q7
base from swinging below ground, QTamplifies again,
inverts period P signal, and shifts the signal level
tobe compatible with the logic states (0 to 4, 0 volts).

4-48. A schematic of IC logic parts is shown in
Figure 4-3. Freguency division is performed by in-
tegrated circuit flip-flops IC1 and IC4. Between
counting periods the hold-off pulse from the counter
is a positive level applied through R9 to Q6 base, Q6
inverts the input sv its output is low (near D voltis).
This voltage applied to IC1 (Sp) sets IC1 output (Q)
high or logical "1, This high applied to IC4 (Cp)
sets ICZ output {Q) low or logical """, When the hoid-
off input goes low (0 volts), the count period begins.
Q6 output rises positive to enable gates IC2A(2) and
IC3A(1) and removes the O volt set level from IC1 (Sp)
and IC4 (Cp). They can now changetheirbinary states
with changing input levels.

4-49. One-half cycle ofa period afierthe end of hold-
off period P signal goes low at IC1 (CP) and @ output
of IC1 goes low. Immediately output @ of IC4 goes
high. Two hali-cycles of the input signal later output
Q of IC1 again changes state and goes high. Thus it
divides the input pulse frequency by two to give a
period of 2P, Qutput @ of IC4 remains high and does
not change state unti} the 2P input fromIC1 (CP, clock
puise) goes negative one-half cycle later. Thus IC4
divides its 2P input bytwofor a total division of four.
The new time interval at the @ output of IC4 is 4P,
where P is the input time interval from the counter
at P6 {48).

4-50. IC3A, B, C, D, and IC2D perform control logic
for start and stop gates Q9 and Q10, Initially their
conduction 1slow due to positivelevels fromIC3C and
IC2D, respectively., Hold-off (see Paragraph 4-49)
enabled IC3C through IC3A with inversion by IC3B.

Figure 4-3. IC Logic Gate
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Thus, the leading edge of new period 4P from 1C4 (Q)
appears at IC3C (9) and IC3C (8) abruptly goes low,.
This generates a sharp negative pulse output from Q9
to P6(21)and the counter start circuit. The 4P signal
also goes to IC2D (10), but IC2D(9) is low so there is
no change in IC2D (8). At the end of count time, de-
termined by preset decade AlQ, a coincidence pulse
appears at IC2D (9) and inverter ICAD (12). IC2D is
enabled go that when IC2 (Q) goes high one-half cycle
4P later, output IC2ZD (8) abruptly changes from high
to low. As a result, Q10 generates a negative stop
pulse to P6 (22) and the counter stop circuit. Less
than 150 microseconds later the hold-off pulse from
the counter appearsand disablesthesegatesand resets
the IC's for the next counting period. Note that the
coincidence pulse which enabled the stop circuit
through gate IC2D also disabled the start gate IC3C
through inverter IC3D and gate IC3A,

4-51. When range switch S1is placed inthe 50 to 200
MHz position, IC4 {(C2) is grounded to eliminate the
4P periocd, The groundis applied toIC2B (12) inverter
and its ocutput (11) goes high., This allows period P
signal from IC2A to be inverted by IC2C and provides
a signal of period P to preset decade AI0. OQuiput
pulses from IC2C are applied to start-stop gates
IC3C and IC2D,. Their operation is as previously de-
scribed in Paragraph 4-51 for the 4P period.

4-52, RESET AMPLIFIER. PNP transistor Q8 is
driven at its base with a negative spike from the
counter at P6 (44). Q8 base voltage is unclamped
from the +4 volt supply by CR3 and gives an output
pulse. The output pulse goes to the thumbwheel
switches to reset the preset decade assembly at the
end of sampling time.

4-53. +4 VOLT POWER SUPPLY. The +13 volt line
is dropped to +4 volts by R7 and Q5. Voliage divider
Rland R3 places +2 volts onQ2 base, Voltage divider
R12and R15 places+2 volts onQ3 base whenthe output
voltage is +4 volts. Q2 and Q3 form a differential
amplifier which controls the voltage on Qb basetoa
level that satisfies these conditions. Changes inoutput
lcad which would change the +4 volts are cancelled out
by a corresponding increase or decrease in conduc-
tance of @3 whichadjuststhe bias of Q5. This changes
the series resistance of the circuit toprovide voltage
regulation,

4.54, PRESET DECADE ASSEMBLY A0

4.55. Figure 4-5 shows block diagrams for the IC's
and an IC decade. The dividers are preset by the
thumbwheel "N switch shown in Figure 4-4. This
decade divider is an arrangement of four binary in-
tegrated circuit (IC) fip-flops which give an output
pulse for every ten input pulses. During its operation
a decade divider would ordinarily pags through ten
different operating states. Al0 preset divider is a
modified decade divider whichis preset by thumbwheel
switches to give a coincident output when it reaches a
selected number. The divider logic states ofa decade
for the thumbwheel settings are shown in Table 4-1.
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Figure 4-4, "N" Swiich Diagram
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Tabie 4-1. Truth Table Figure 4-5. Preset Divider

"N Switch A B D C A. INTEGRATED CIRCUTT BINARY

] Cz 5p I} NC

g 1 1 0 0 J%l Zjn e F._

1 0 1 0 0 ] L

LOW INPUT TO Sp SET @ TQ LOGIC I,
LOGICAL | I5 MORE POSITIVE THAN LOGICAL O.

7 0 0 1 1
8 1 1 0 1 B. EQUIVALENT BLOCK FOR BINARY .
9 0 1 0 1
k] 5 Qe
4 Sp
0 SD
4-56 The logic staies of the divider flip-flops are 2(¢p
sensed by the diode in the Q or @ output lines of the s|cp
binaries. When all the diodes reach the same poten- ¢ _
tial, or "coincidence' state of the preset divider, this 12 ¢ Q=
information is passedalong to gate extender at A9 (15)
as a positive pulse. mveuL%“‘é“&ﬁfsJé“é“s'”.ﬁLﬁmms .
4-57. For example, ifa coincidence outputisdesired
after four counts, 004 is preset into thumbwheel C. COUNTER BLOCK DIAGRAM
switches S2 to set the dividers. After four input
pulses the divider reaches the full count and a coin- BCD WEIGHTING FACTOR ———
cidence pulse results, Ifa coincidence pulse is de- A g g 3
siredafter 11 counts, the thumbwheels are set to read FEED-AHEAD
011. After one input pulse the first preset divider is L
in its coincidence state, but there is no coincidence e | NEXT
pulse at this time because the second preset divider WPUT 5,Ca o
has a count preset into it and is out of coincidence. e e L0 ¢ 9 © g .
The first preset divider must count 19 more puises ¢ - _'|
beforea pulse will be sent tothe second preset divider, FEED ALK
The 10th input pulse sends a carry pulse to the second
preset divider and brings it to coincidence state, The 5pCD splp 50Cp Sp Cp
11th pulse brings the first divider back to coincidence tt tt t ¢ bt
state and the output line to A9 goes high because ali . y
binary outputs are at coincidence. This action RESET LINES FROM "N SWITCHES

generates the coincidence gating pulse in A9 gate
extender assembly.

O
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SECTION V
MAINTENANCE AND TROUBLESHOOTING

6-1. INTRODUCTION

5-2. This section gives maintenance, adjustment,
and troubleshooting information for the Model 5257A
Transfer Oscillator,

§-3. ASSEMBLY CONNECTION
AND IDENTIFICATION

5-4. Throughout the manual, connections to printed
circuit assemblies are referred to in abbreviated
form. For example, the connection to pin 12 of
assembly A4 is A4(12),

5-5. ASSEMBLY DESIGNATIONS
5-6. A list of agsemblies is given in Table 5-1.

5-7. RECOMMENDED TEST EQUIPMENT

5-8. Recommended test equipment is listed in
Table 5-2. Test instruments other than those listed
may be used if their specifications equal the required
characteristics.

5-3. IN-CABINET PERFORMANCE CHECK

9-10. An in-cabinet performance check is given in
Table 5-3.

Table 5-1. Assembly Designations
HP Part No.

Asgsembly Number and Description

Al Pulse Driver 05257-60008
A2 Stripline Pulse Generator | 05257-60211
A3 Sampler 0901-0573
Attenuator 05255-6020
Ad APC No.l 05257-60038
A5 Regulator & Pulsed RF 05257-60007
A6 APC No.2 05257-60006
AT Var. Freq. Oscillator 05257-60044

ATAl VFO Linearizer
ATA2 VFO Control

05257-60004
05257-60012

ATA3 VFO 05257-60003
AB Prescaler and Inhibit 05257-60039
A9 Gate Time Extender 05257-60002

AlQ Preset Decade 05257-60001
05257-60031

05257-60032

All Power Supply
Al2 Master Interconnector
Al3 Thumbwheel Cable

05257-60033

5-11. TROUBLESHOOTING

5-12. Troubleshooting aids are given in Paragraphs
5-15 through 5-37,

5-13. GEAR TRAIN REMOVAL
AND REPLACEMENT

5-14, Instructionsongeartrain removaland replace-
ment are given in Paragraphs 5-38 through 5-43.

5-15. TROUBLESHOOTING AIDS

5-16. If instrument is not operating properly refer
to troubleshooting chart Table 5-4 and perform the
following checksas necessary. Alsorefer to schematic
diagrams and waveforms given in Section VIII. Use
extender to make waveform and voltage checks on
circuit boards that plug in to 12 and 15 pin connectors.

5-17. Gate Extender Check

5-18. AT VFO assembly and A8 prescaler assembly
must be operating to complete this test,

a. Set Counter controls as follows:

SENSITIVITY . PLUG-IN
TIME BASE .. 0.1 ms
FUNCTION . FREQUENCY
b. Set 5257A controls as foilows:
FREQUENCY . ) 100 MHz
MODE . . . . . . . PULSED RF
thumbwheels . . . . . . . . . . . 001
RANGE . any range above .05-.2 GHz

5-19. With controls set as in 5-18a and b, adjust
thumbwheels from 001 to 009 (001, 002, etc.). Counter
should read 100 MHz to 900 MHz in steps of 100 MHz.

4. Adjust thumbwheels from 010 to 090. Counter
should read 1000 MHz to 3000 MHz in steps of 1000 MHz.

b. Adjust thumbwheels from 100 to 300, Counter
should read 10000 MHz to 30000 MHz in steps of
10000 MHz.

c. Repeat the above steps with the 5257A RANGE
switch in the. 05 to .2 GHz position. Counter readout
should be 1/4 the readings shown above,

5-20. If the readings in the previoustestare correct
A7 (Q5 and Q8), AT VFO, A8, A9, A10, and thumb-
wheels are operating properly.

a. If only some thumbwheel settings are correct,
check A10 and wiring to thumbwheels,

b. If the previous check can be made in the ,05- 2
GHz range or any range above . 05-,.2 GHz but not in
all ranges, check A9.

o-1
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c. If there is no readout, check to see that Gate 5-21. Sampling Check
light is eycling,
5-22, This check is made by observing the outputl of
the PULSED RF QUT connector onthe [ront panel with
an oscilloscope.

d. If Gatelightis cycling itis a good indicationthal
A% and A10 are operating., Make sampling test to de-

termine that VFO is operating. a, Set 52574 controls as follows:

‘ LEVELADJ . . . . . . . . . clockwise
e. If Gate light is not cycling, A9, A10, or Counter MODE . . . . . ... ... ...APC
is defective. Suggested checks for Counter are: 1)
self check, 2} sensitivity check and adjustment if b. Observe the 1 kHz inhibit signal. A level of 400
necessary, 3) 50 MHz response check, and 4) check to 500 mV peak-to-peak indicates correct sampling.
power supply voltages with 5257A plugged in. If the level is 5 to 6 V peak-to-peak no sampling is
. Table 5-2. Recommended Test Equipment
Instrument Characteristics Recommended Type
Oscilloscope 50 MHz bandwidith with external sync capability HP 180A with 1801A
and 18204 plug-ins
Divider Probe 10:1, 10 p¥ de to 50 MHz HP 10004A .
RF Millivoltmeter Voltage Range: 10 mV to 10 V rms HP 411A
vy Frequency Range: 500 kHz to 1 GHz
./' DC VIVM Range: 1 mV to 1kV; Impedance: 200 Megohms HP 412A
. Power Meter Range: 10 uW to 10 mW HP 431C
o Thermistor Mounts Frequency Range: 12,4 to 18 GHz; Max SWR: 1.5:1 HP P486A
o VHF Signal Generator Range: 10 MHz to 480 MHz HP 608C/D/E/F .
- UHF Signal Generator Range: .8 GHz to 2.1 GHz HP 614A
P SHF Signal Generator Range: 7T GHz to 11 GHz, capable of pulsed output HP 620B
Pulse Rate: 400 sec; Pulse Width: .5 s to 10 us
S Electronic Counter Range: dc to 50 MHz (serial no. 402 or above) HP 52451
Cable BNC connectors on both ends 48 inches long HP 105034
Extender Cable 50 Pin male to 50 Pin {female HP 10506B .
Cable Type N male connector on both ends 6 feet long HP 115004
BNC TV HP 1250-0781
Adapter Waveguide to APC-7 female HP P281B
Adapter BNC female to Type N HP 1250-0780
SHF Signal Generator Range: 15 to 21 GHz HP 628A
o UHF Signal Generator Range: 1.8 t0 4.2 GHz HP 616B
Adapter APC-T male to Type N male HP 1250-0749
Coupler 3 dB Directional coupler P band HP P752A
Waveguide Flexable waveguide P band HP 11503A
Extender Board 15 Pin male to 15 Pin female HP 5060-0049 .
Extender Board 12 Pin male to 12 Pin female HP 5060-0092 ‘

5-2




taking place. Possible causes are: 1) AZCR1 open,
2) shorted stripline. See waveforms and notes on
assembly Aland AZ inSection VIII. Sampling and non-
sampling waveforms for AS are found in Section VIII.

¢. Therewill be no signal present if A3CRI1 is open.
d. If 1kHz osc.isbad{on A4)this test will not work.

The above test has checked the [pllowing assemblies
and components: A3 attenuvator, A4QL1, Q5, and AB.
ATQ5 and Q7, A8QB were checked in .05-.2 GHz range
only.

5-23. PRF With Fx Input Check

5-24, This test requires an input of 0 dBm. Adjust
FREQUENCY control and set LEVEL control for 9/10
full scale on meter. Set RANGE switch to appropriate
range for input frequency used. Set thumbwheels to
001 and cbserve zerobeat on oscillogcope. I no meter
reading is obtained with zerobeat on oscilloscope, AS
and meter should be checked,

5-25. If thereignoindicationonmeter or oscilloscope
Fx is not getting through. With an HP 412A measure
the resistance from the center of the INPUT connector
to ground. It should be 508 £2Q. An incorrect reading
here indicates a sampler or attenuator problem and a
factory repair will be required.

5-26. APC With Fx Input Check

5-27. Inthe APC mode all circuits in the 3257A are
being used except A5 peak holding circuit.

5-28. Set LEVEL control clockwise with no input
signal, Check to see that meter is at midscale, If
meter is not at midscale adjust A4R10 (refer to APC
adjustment Page 5-4). Apply input signal and adjust
LEVEL control for 8/10 full scale on meter, Set
MODE to APC, select the appropriate range for input
[requency used and set FREQUENCY for iock. If phase
lock cannot be obtained check A4 and AG,

5-29. A1 and A2 Check

5-30. If there is no sampling, check A1l and A2. Re-
move side cover for access to these assemblies.
RefertoSection VIII for waveforms. This is a critical
area and is often the cause of no sampiing. Obtain
sampling before continuing tests. Remember that a
shorted stripline cannot be detected by a waveform.
An open steprecoverydiode canbe found and replaced.
Note that the dibde is spring loaded and the sliding
contact over the spring is cut to fit. Do not exert too
much pressure on plastic screw as diode may crack.,
Apply just enough to obtainthe desired waveform. Do
not attempt to solder or unsolder parts on A2,

5-31. Input Resistance Check
5-32. Check the resistance from the center ol Lhe

INPUT connector to ground. This should be 509 £20,
See AJCRI1 and CR2 check Paragraph 5-33.
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5-33. A3CR1 and A3CR2 Check
CAUTION

The samplerdicdes canbe damaged by either
0.2 erg(static discharge or leakage current)
or 5 volts reverse-bias.

5-34. To prevent damage to diodes when working in
the sampler circuits:

a. Ground probes before making measurements.

b. Avoid strong RF fields. A cable attached to the
INPUT connector ordiodes mayactas an antenna, and
pick up encugh RF energy to damage the diodes.

¢. Avoid static discharges through the dicdes.
Touch 5257A casing before touching diodes.

d. To prevent leakage currents that might damawe
the diodes, unplug scldering iron before working in
this part on the circuit.

5-35. Remove Ad from ifs connector to expose pins
11 and 12, These are the two leads on the connector
closest tothe front panel. Remove 5257A from Counter
and be sure no leads are connected to it. Using an
HP 412A on the 10K range, measure [rom the center
conductor of the INPUT connector to pin 11. Reverse
ohmmeter leads and repeat. A ratio of infimiv (o
I0K® is normal. Perform the same test from pin 12.
Pin 11 checks AJCR1 and Pin 12 checks AJCR2.

£-36. Sensitivity Check

5-37. Refer to performance check, Table 5-3.

5-38. GEAR TRAIN
CAUTION
Gear train alignment is critical, Individua:
gear replacement or adjustment is not recom-

mended. The gear train should be replaced
asacompleteunit (HP Part No. 052537-6001%:.

5-39. Removal

a, Remove "{ine adj” FREQUENCY knob anc -
retainer ring behind it.

b. Remove screws holding side brackets to o
panel,

¢. Remove thetwo screws holding the sidebra. oot
o the plug-in guide.

d. Remove right rear side bracket,

¢. Disconnect Winchester connector (P3-T3
V FO housing.

. Removethelour screws holding the VFQ bog-in.
lo the main housing.
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Table 5-3. In-Cabinel Performance Check

FREQUENCY DIAL CHECK

1. Wwith Counter OFF connecl 52574 to Counter plug-in compartment using 105068 cable.

2. Turn Counter ON and set controls on Counter as {ollows:

SENSITIVITY . . . . . . . . PLUG IN

TIME BASE . . . . . . . . 0.1 ms

FUNCTION . . . . . . . . . FREQUENCY
3. Set controls on 5257A as foliows:

thumbwheels . . . . ., . . . 001

MODE . . . . . . . . . .. PULSED RF

RANGE . . . . ., . . . . . .2-1 GHz

FREQUENCY . . . . . . . . 100 MHz

4. Counler should read approximately 100. 00 MHz.

COUNTER GATE EXTENSION .

1. With controls set as above adjust thumbwheels from 001 to 009 (001, 002, etc.).
2. Counter should read 100 MHz to 900 MHz in steps of 100 MHz.

3.  Adjust thumbwheels from 010 to 090.

4. Counter should read 1000 MHz to 9000 MHz in sleps of 1000 MHz.

5. Adjust thumbwheeis from 100 ta 300,

6. Counter should read 10000 MHz to 30000 MHz in steps of 10000 MHz. .

APC ADJUSTMENT

Set 5257A MODE to APC and LEVEL ADJ fully clockwise. The 5257A meter should read

center scale, I meter reading is incorrect turn Counter off and remove 5257A from plug-in
compartment. Connect 10508B extender cable to 5257A and jack in Counter plug-in com-
partment. Turn Counter on. With 5257A controls set as above, adjust front-panel APC BAL
control for center reading on meter. Turn Counter off and remove extender cable. Plug 5257A
into Counter and turn Counter on. Set FREQUENCY MHz dial to 100 and allow 10 min. warmup. .

50 MHz CHECK

1. Connect Signal Generator and RF Millivoltmeter to 5257A INPUT through BNC "T"" and BNC
female to tvpe N adapter.

2. Connect Oscilloscope to 5257A PULSED RF QUT.

3. Set Oscilloscope to 0.1 V/em (vertical) and 1 ms/em (horizontal},

4. Set 5257A controls as follows:

thumbwheels . . . . . . . . 001
MODE . . . . . . . . . .. APC
RANGE . . . . . . . . .. .05-.2 GHz

5. Set Signal Generator output to 50 MHz at -50 dBm and adjust 5257A LEVEL ADJ for 0.35V
peak-to-peak (1 kHz) on Oscilloscope.

§. Set 525'7A MODE to PULSED RF and increase Signal Generator output to -25 dBm.

-4
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PERFORMANCE CHECK TEST CARD

Hewlett -Packard Model 5257A

‘Transfer Oscillator

Serial No, -

Tests Performed By

DESCRIPTION

CHECK

First Check

FREQUENCY Dial Check
Counter Gate Extension
50 MHz Check

200 MHz Check

1 GHz Check

4 GHz Check

8 GHz Check

Pulsed Carrier Check

15 GHz Check

18 GHz Check

Oscillator Stability Check

Meter

Meter

Meter

Meter

Meter

Meter

Meter

Meter

Deviation less than 2 kHz in 3 minutes

Date

Counter reads 100 MHz

OK

reads 9/10 with -7 dBm input

reads 9/10 with -7 dBm input

reads 8/10 with -7 dBm input

reads 9/10 with -7 dBm input

reads 9/10 with -7 dBm input
reads 5/10 with .5 us pulse

reads 9/10 with -4 dBm input

reads 9/10 with -4 dBm input

OOOoUoOgoon

(X |

Second Check

FREQUENCY Dial Check
Counter Gate Extension
50 MHz Check

200 MHz Check

1 GHz Check

4 GHz Check

B GHz Check

Pulsed Carrier Check

15 GHz Check

18 GHz Check

Oscillator Stability Check

Meter

Meter

Meter

Meter

Meter

Meter

Meter

Meter

Deviation less than 2 kHz in 3 minutes

Date

Counter reads 100 MHz

OK

reads 3/10 with -7 dBm input

reads 3/10 with -7 dBm input

reads 9/10 with -7 dBm input

reads 9/10 with -7 dBm input

reads 9/10 with -7 dBm input
reads 5/10 with .5 ps pulse

reads 9/10 with -4 dBm input

reads 9/10 with -4 dBm input

HinNnNE .
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PERFORMANCE CHECK TEST CARD

DESCRIPTION

CHECK

Third Check

FREQUENCY Diai Check
Counter Gate Extension
50 MHz Check

200 MHz Check

1 GHz Check

4 GHz Check

8 GHz Check

Pulsed Carrier Check
15 GHz Check

18 GHz Check

Oscillator Stability Check

Date

Counter reads 100 MHz

QK

Meter reads 9/10 with -7 dBm input

Meter reads 9/10 with -7 dBm input

Meter reads 9/10 with -7 dBm input

Meter reads 9/10 with -7 dBm input

Meter reads 9/10 with -7 dBm input
Meter reads 5/10 with .5 us pulse

Meter reads 9/10 with -4 dBm input

Meter reads 9/10 with -4 dBm input

Deviation less than 2 kHz in 3 minutes

o OoOopdogog

Fourth Check

FREQUENCY Dial Check
Counter Gate Extension
50 MHz Check

200 MHz Check

1 GHz Check

4 GHz Check

8 GHz Check

Pulsed Carrier Check

15 GHz Check

18 GHz Check

Oscillator Stability Check

Date

Counter reads 100 MHz

OK

Meter reads 9/10 with -7 dBm input

Meter reads 8/10 with -7 dBm input

Meter reads 9/10 with -7 dBm input

Meter reads §/10¢ with -7 dBm input

Meter reads 9/10 with -7 dBm input
Meter reads 5/10 with .5 us pulse

Meter reads 9/10 with -4 dBm input

Meter reads 9/10 with -4 dBm input

Deviation less than 2 kHz in 3 minutes

OO O e e
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Table 5-3, In-Cabinet Performance Check Cont'd.

50 MHz CHECK Cant'd.

( 7. Adjust 5257A FREQUENCY for maximum meter deflection with Counter reading close
to 16. 7T MHe.

8. Adjust Signal Generator output for 3/10 full scale on 5257A meter,

9. RF Millivoltmeter should read -7 dBm or less.

10, Set 525TA MODE to APC and adjust FREQUENCY for phase lock (observe zero beat
on Oscilloscope).

200 MHz CHECK
1. Set Signal Generator to 200 MHz at -50 dBm.
. 2. Adjust 5257A LEVEL ADJ for 0. 35 V peak-to-peak on Oscilloscope.
3. Set 5257A MODE to PULSED RF and increase Signal Generator output to -25 dBm.

4. Adjust 5257A FREQUENCY for maximum meter deflection with Counter reading close
to 33, 3 MHz,

5. Adjust Signal Generator output for 9/10 full scale on 5257A meter.

6. RF Millivoltmeter should read -7 dBm or less.

7. Sei 525TA MODE to APC and adjust FREQUENCY ior phase lock (observe zero beat
. on Oscilloscope).
( T GHz CHECK

1. Remove RF Millivoltmeter and coaxial adapters used in the preceeding steps and connect
Signal Generator directly to 5257A INPUT.

2. Set Signal Generator output to 1 GHz at -25 dBm.

3. Set 5257A RANGE to .2-1 GHz and adjust LEVEL ADJ for 0, 35 V peak-to-peak on
.3 Oscilloscope. .

4. Set 5257A MODE to PULSED RF and adjust FREQUENCY for maximum deflection with
Counter reading close to 71.5 MHz,

5. Adjust Signal Generator output for 9/10 full scale on 5257A meter,
6. Signal Generator output should be -7 dBm or less.

7. Set 5257A MODE to APC and adjust FREQUENCY for phase lock {observe zero beat
on Oscilloscope).

4 GHz CHECK

1. Set Signal Generator output to 4 GHz at -25 dBm.

- 2. Set 5257A RANGE to 1-4 GHz and adjust LEVEL ADJ for 0. 35 V peak-io-peak on
’ Qscilloscope.
3. Set 3257A MODE to PULSED RF and adjust FREQUENCY for maxitmum meteor deflection
with Counter reading close to 70 MHz,
| €

o
1
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Table 5-3. In-Cabinet Perlormance Check Cont'd.

4 GHz CHECK Cont'd.

4.
5.

6.

Adjust Signal Generator output for 9/10 full scale on 5257A meter.
Signal Generator output should be -7 dBm or less.

Set 5257A MODE to APC and adjust FREQUENCY for phase lock {(observe zero beat
on Oscilloscope),

B GHz CHECK

Set Signal Generator to 8 GHz at -25 dBm.

Set 5257A RANGE to 4-18 GHz and adjust LEVEL ADJ for 0, 35 V peak-to-peak on
Oscilloscope.

Set 5257A MODE to PULSED RF and adjust FREQUENCY for maximum meter deflection
with Counter reading close to 68 MHz.

Adjust Signal Generator for 9/10 full scale on 5257A meter.
Signal Generator output should be -7 dBm or less,

Set 5257A MODE to APC and adjust FREQUENCY for phase lock {observe zero beat
on Oscilloscope).

PULSED CARRIER CHECK

1,

2.

Set 3257A MODE to PULSED RF.

Adjust Signal Generator output for pulsed RF output as follows: pulse width 10 us and
rate 400/sec.

Adjust 5257A FREQUENCY for zero beat on Oscilloscope,
Adjust 52574 LEVEL ADJ for 9/10 full scale on 5257A meter.
Set Signal Generator pulse width to 0.5 us.

5257A meter should still read 5/10 full scale or more,

CHECK
Connect 15 GHz at -16 dBm and Power Meter to 5257A INPUT as shown in Figure 5-1,
Set 5257A MODE to APC and adjust LEVEL ADJ for 0. 35 V peak-to-peak on Oscilloscope.

Set 5257A MODE to PULSED RY¥ and adjust FREQUENCY for maximum meter deflection
with Counter reading close to 68 MHz.

Adjust Signal Generator for 9/10 full scale on 5257A meter.
Power Meter should read -4 dBm or less.

Set 52574 MODE to APC and adjust FREQUENCY {or phase lock {cbserve zero beat
on Oscilloscope).

5-6
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Maintenance and Troubleshoat

Table 5-3. In-Cabinet Performance Check Cont'd.

Figure 5-1. 15-18 GHz Check

HP 62BA

SIGNAL RF
GENERATOR QUTPRUT
RF
™
«—FLEXIBLE 52574
WAVEGUIDE
IS0 A

1250 -0749 !
APC-TTON (m.mé
i L P 208

P ?SZA/

3dB DIRECTIONAL COUPLER

18 GHz CHECK

ol

With test equipment connected as above, set Signal Generator frequency to 18 GHz at -16 dBm.
Adjust LEVEL ADJ for 0. 3% V peak-to-peak on Oscilloscope.

Set 5237A MODE to PULSED RF and adjust FREQUENCY for maximum meter deflection
with Counter reading close to 125 MHe.

Adjust Signal Generator output for 9/10 full scale on 5257A meter.
Power Meter should read -4 dBm or less,

Set 5257A MODE to APC and adjust FREQUENCY for phase lock (observe zero beat
on Oscilloscope).

OSCILLATOR STABILITY

Set Counter TIME BASE to .1 sec.

Set 5257A MODE to PULSED RF and adjust FREQUENCY for 100 MHz.
Record Counter readings at intervals of one minute for three minutes.
Frequency change should not be greater than +2 kHz.

Temperature should be constant at a value between 0° and +55°C.

-1
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Figure 5-2. Top, Bottom, and Side Internal Views
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A3 Attenuator

do PRF CHECK

A6 level det,
ABQIA)

Table 5-4. Troubieshooting Chart
GATE
EXTENDER
CHECK
| I
No readout Thumbwheel switch Some thumbwheel All thumbwheel
settings OK on . 05- settings OK (check switches OK in
.2 GHz range only or thumbwheel switches all ranges
all other ranges, but and A10) |
not both (check A9)
SAMPLING
CHECK
Counter Gate Counter Gate
light does not light cycles |
K;;cli(l%};eck | Not sampling Sampling
’ SAMPLING do Al b az
CHECK
| i
Not sampling Sampling
T ‘ —
Switch to Switch to Stay in
PRFlMode FPRF Mode APC Mode
| 1
Readout No readout No readout Readout
(check A1, {check AT) all zeros PRF
2,3,4,3, & do PRF CHECK
ATQ4, QB6) CHECK
| |
N N - 3] SR, . -
Al & A2 rgagzifrer :.Litde: Meter reads Ok
CHECK = 3
to lelt :
or right l
- - o = Meler or
a1 32 Rareetn Rame ot MRk
(A7Q4- QB ? - g i holdi Check
_2-18 GHz GHz (check  (check oINS Power APC
ranges Dnly} ATQ5-‘Qq’ ABQlB) SU[)[JIiES Fx CHECK
and A8) & A4R10
INPUT
ASCRI & RESISTANCE
CR2 CHECK !
No lock Locks
{check
Ad & AB)
A3 Atten,
AICR1&
A3CR2 I
~No Counter Counter
readout but reads oul
INPUT lock indicu -
RESISTANCE ton on Scope
CHECK at PRF jack
{inhibit ckts Sensitv:ty
A4 | kHz cheek
osc. {ilter
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¢. Set instrument up-side down onbench and care-
fully pull front panelout far encugh tofree VFO tuning
drive shaft from the panel.

h. Carefully position plastic plug-in guide to allow
removal of VFO gear train. Do not bend out plug-in
uide more than absolutely necessary as cables
:onnected to the power supply filter board can be
broken easily,

i. Carefully lift out the VFO gear train by lifting
gear train end far enough for rear protion of the
assembly to clear that part of the main housing con-
taining the sampler.

CAUTICN

When removing this assembly be careful not
to bump housing against sampler diode pro-
truding through side of main housing, Also
do not scrape gears against any portion of
main housing,

j. After the gear train is removed set it down in
such a2 way as to prevent any damage to gear teeth.

5-40. Gear Train Replacement

5-41. Reverse disassembly procedure after doing
the following:

&, Check main housing wiring for shorts, broken
wires, etc. Make sure cables are dressed properly
50 they will not be pinched during assembly.

b. Install paper insulators over exposed main
housing connector. Make sure paper stays in place
when installing gear train,

5-42_ During assembly, while fitting front panel over
gear train, check that LEVEL ADJ shaft is correctly
inserted in hole on main casting. Also make sure
gears on gear train clear the gears on main housing,

5-43. After assembly, the FREQUENCY dial will
have to be repositioned for correct reading. Refer
to FREQUENCY dial check Table 5-3.
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Parts

SECTION V!
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
replacement parts. Table 6-1 lists parts in aipha-
numerical order of their reference designators and
indicates the description and HP part number of each
part, together with any applicable notes. Table 6-2
lists parts in alpha-numerical order of their HP part
number and provides the following information on
each part.

a. Deseription of the part (seelist of abbreviations
below).

b. Typical manufacturer of the part in a five-digit
code; see list of manufacturers in Table 6-3.

¢. Manufacturer's part number.

d. Totalquantity used inthe instrument {TQ column).

6-3. Miscellanecus parts are listed at the end of
Table 6-1.
6-4. OROERING INFORMATION
6-3, To obtain replacement parts, address crder or
inquiry to your local Hewlett-Packard Sales and Service
office {seelists at rear of this manual for addresses).
Identify partsbytheir Hewlett-Packard part numbers.
6-6. To obtain a part that is not listed, include:

a. Instrument model number,

b. Instrument serial number.

c. Description of the part,

d. Function and location of the part.

REFERENCE DESIGNATORA
A = assembly F = fuse MP = mechanleal part ¥ = vacuum, tube, neon
B ~ motor FL = filtar P = plug bulk, photocell, etc.
BT = battery Ic = integrated circuit Q = transistor VR = voltage regulator
c = capacitor J = jack R = resalstor w = cable
cp = coupler K = relay RT = thermistor X = socket
CR = diode L = inductor K| = switch Y = crystal
DL = delay line [&] = loud speaker T = transformer z = tuned cavity,
Ds = device signaling (lamp) M = meter TB = terminal board oetwork
E = misc electronlc part MK = microphone TP = test point
ABBREVIATIONS
A = amperes H = heartes N/Q = noromally open RMO = rack mount anly
AFC = automatic frequency control HDW = hardware NPO = npegative positive 2era  RMS = Troot-mean aguare
AMPL = amplifier HEX = hexagonal (zerc temperature RWV = reverse working
HG 5 mercury coalficient) voltage
BFO = beat [requency oacillator HR = hoar{s} NPN = negative-positive- 5-B + slow-blow
BE CU = beryllium copper HZ = hertz negative SCR + screw
BH = binder head IF = intermediate fre NRFR = oot recommended for .o - leni
q = Jeleqlum
BP = bandpass IMPG = im fleld replacement
_ pregnated _ SECT = section{s}
g%go - :::::'l.rd wave oncillato NCD = incandescent NSR - :2‘ l:em::ltely SEMICON = semiconductor
T meoL = include(s) hlaceable a = silicon
Ci = counter-clockwise = = 8
CER - ceramic T T e OBD = order by description & D sl
CMO = cabinet mount only OH - oval head SPG = gpring
COEF = coefficient K a kilo = 1000 ox = oxide SPL = special
COM = commoa = peak SST = stainless steel
COMP = composition LE = 1left hand P @ pe o SR = split ring
COMPL = compiete LIN - linear taper PC = printed ecircuit _ STL - stesl
e PF = plestarads = 10712
COMN = connector LK WASH = lock washer P
CP = cadmium plate LOG = logarithmic taper tarads TA = lantalum
CRT = cathode-ray tube LPF = low pass {ilter PH BRZ = phosphor bronze TD = time delay
CW = clockwise PIV - peak iwersevoliage  THD - thiead
T = pe verae voltage = threa
DEPC = depaosited carbon x £ - mill- 110% PNP = positive-negatlve- TI = titanium
DR = drive MET FLM = meg = positive TOL = talerance
= metal film .
ELECT = electrolyte MET OX = metallic oxide P/Q = partol TRIM ¢ tommer
ENCAP = encapsulated MFR » manufacturer POLY = polystyrene TWT = traveling wave tube
EXT = external MHZ = megn hertz PORC = porcelain L‘ = miero = 10-€
MINAT = minature POS = position(s)
F = farads MOM - moments POT = potentiomerer VAR = variahle
FH = flat head MTG _ mmthngry PP = peak-to-peak VDLW = de working volts
FIL B = fliliater head MY = “mylar' PT = point W/ - with
FiD = fixed PwY = peakt working valiage w - wats
G « giga (100} N = mano (10-9) RECT = rectifier WiV = working inverse
GE a2 germanium N/ C = normally closed RF = radlo frequency voltage
GL s glags NE = Rneon RM = round head or wwW =  wirewound
GRD = ground(ed) NI PL = nickel plate right band w0 = without
0119413
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Table 6-1. Reference Designation Index
Releren -
| Designaticoen @ Part No. Description # Nate
Al 05257-60008 BOARD ASSY:PULSE DRIVER
N5257=20008 BOARD:BLANK PC
AlC1 0160~2143 C:FXD CER 2000 PF +80-20% 1000YDCMW
AlC2 0160-2143 C:FXD CER 2000 PF +80-20% 1000VDCHW
AlC3 0160-2143 C:FXD CER 2000 PF +80-20% 1000VDCW
AlC4 0160-2143 C:FXD CER 2000 PF +80-20% 1000VDCW
aAlLCE 0160-2143 C1FXD CER 2000 PF 480-20% L000OVDCW
AlCE 0160-2143 C:FXD CER 2000 PF +80-20% 1000VDCW
Al1CT 0160-2143 C:FXD CER 2000 PF +80-20% 1000VOCW
AlCE® Ql160-2143 C:FXD CER 2000 PF +80-2DT 1000VDCW
AlCS 0160-2143 C:FXD CER 2000 PF +80-20X 1000VDCW
aiC1lo 0150-0011 C:FXD TI 1.5 PF 20X S00VDLW
AlCL1 0160~-2143 C:FXD CER 2000 PF +8C-20X 1000VDCW
2112 0160-2143 C:FXD CER 2000 PF +80-~20% 1000VDCHW
AlCLE2 0160-2143 CiFXD CER 2000 PF +80-20% 1000VDCH
A1C14 01460-2143 C:FXD CER 2000 PF +80G-20% 1000VDCW
A1C1E 0l60~2143 C:FXD CER 2000 PF +B0-20% 1000VDCW
R1C1¢ D160-2143 C:FXD LER 2000 PF +B0-20% 1000VDCW
ALC1? 0160-2143 C:FXD CER 2000 PF +80-20T 1000VvDCHW
AlC1E al1an=2143 C:FXD CER 2000 PF +8BC-20%1 1000VDCH
AlC19 C160-2143 C:FXD CER 2000 PF +BO~20% 1000VDCW
AlC2Z0 N160-2143 C:FX0O CER 2000 PF +80-20% 1000VDCW
AlC21 NOT ASSIGNED
z1C22 J160-21%3 CiFAD CEZF 2000 FF +BU-20 10UOVLTY
~1C23 L1606-21%3 CIFXD CER 2008 PF +20-207° 1000wDCy ‘
LlCz2s 016C-2153 CIFYD CLA 2000 PR 480-20-= 000G
~1C25 2150-C031 C:Fx2 71 IOFF - 5 R0OVDC. [
A1CR| 1on1-n179 DIQDE:SILICON 15wV
AICR2 1901-017% DICDE:SILICON 15W!IY
AlCR3 1901-017¢ OIODE:SILICON 15wV
Al{R4 1901-2117% DICDE:SILICON 5wV
AlCRS 1901-017¢ DICDE:SILICON 15WIV
AlElL 31 70-002% CORE: FERRITE BEAD
ALED 9170-0029 CORE: FERRITE BEAD
AlL) 9140-0158 COILzFXD RF 1 UH 10%
ALLZ Q9140-0138 LOIL/CHOKE 180 UM 5%
ALL3 gi4M=-0138 COIL/CHOKE 180 UH 5%
AllLea 9140-01348 COIL/CHOKE 180 UH 5%
AlLS G140-0138 COIL/CHOKE 180 UH 5%
ALL& 9140-0158 COIL:FXD RF 1 UM 10X
4101 1854-023% TRANSISTOR:SILICON NPRN 2N3033
A1Q2 185%4~(238 TRANSISTOR:SILICON NPN 2N3933
-
# See introduction to this section for ordering infarmation
6-2
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Table 6-1. Reference Designation Index (Cont'd)
Rejerence .
Designation # Part No. Description # Note
AlQ3 1854-00673 TRANSISTOR:SILICON NPN 2N3533
AlQ4 1854-0220 TRANSISTOR:SILICON NPN 2N3959
AlQS 1854-0273 TRANSISTOR::SILICON NPN
AlQe 1854-02173 TRANSISTOR:SILICON NPN
AlR]1 0757-0893 R:FXD MET FLHM S51 QOHHM 2% 1/4W
AlR2 0&98-63481 R:FXD COMP 11K OHM 5% L/8W
AlR3 0698-5179 R:FXD COMP 1B0D OHM ST 1/8W
AlR4 0698-6381 R:FXD COMP 11K OHM 5% 1/8W
AlRS 0698-5179% R:FXD COMP 1800 OHM 5% 1/8W
AlRG 0675-3321 R:FXD COMP 3300 OHM 10X 1/78W
ALRT 0757T~-0952 R:FXD MET FLM 15K OHM 2% l/uw
AlLRS 0757-0945 RiFXD MET FLM 7500 OHM ZX 1/4W
AlR9 07570858 R:FXD MET FLM 82 OHM 2% 1/LW
AlRL1CQ Q€98-6242 R:FXD COMP 1200 OHM 5% 1/8W
ALIALL 0797-0926 R:FXD MET FLM 1200 0OHM 2% 1/4W
AlR12 gT57=-0914 RIFXD MET FLM 390 OHM 2% 1/4W
AlR13 0698—6242 RiFXD COMP 1200 OHM 5% 1l/8W
AlRLl4 0157-Q4915 R:FXD MET FLM 430 OHM 2% 1/4W
AlR1S C698-5997 R:FXD COMP 12K OHM SX 1/8W
AlRl6 0698-5993 R:FXD COMP 8200 OHM 5% 1/8W
AlR17 0757-0894 R:FXD MET FLM 82 DHM 2% l/4W
FACTORY SELECTED PART
AlR18 0757-091% R:FXD MET FLM 430 OHM 2% 1/4&NW
AlR19 0D757-0917 R:FXD MET FLM 510 OHM 2% L/4W
AlLR20 0757-0337 RIFXD MET FLM 432 OHM 1% 1/4W
AlR21 QIST-0917 R:FXD HMET FLMK S10 QHM 2% 1/4W
AlR2?2 0760-0022 R:FXD MET FLM 330 0OHM 2% IHW
ALR23 37600022 RiFXD MET FLM 330 OHM 2% 1W
A1R24 0757-0346 R:FXD Met Flm 10Q 1% 1/8W Factory Seleczed Companent
AlT1 05257-60015 TRANSFORMER ASSY:PULSE DRIVE
ALT2 05257-40014 TRANSFORMER ASSY:PULSE ORIVE
A2 15257-60211 BOARD ASSY:PULSE GENERATQR
35257-20711 BOARD:BLANK PC
AZCR1 1901-0567 DIODE:STILICDN
AZR1 069B-5666 RIFXD ALUMINA-CER 20 OHM 5% L/t0wW
Al 1901-0573 SAMPLER ASSY
A3CR1 1901-0617 SAMPLER DIOCDE ASSY MATCHED PAILR
A3CR2 1901-0617 SAMPLER DIODE ASSY MATCHED PAIR
A& 05257-00038 BOARD ASSY:APC #1
05257~-20038 BOARD:BLANK PC
A4Cl 0la0-30640 C:FXD CER Q.1 UF 20% 25¥DCW
A6C2 Q160-3060 C:FXD CER 0.1 UF 20% 25YDCHW i
A&4C3 0180-0100 CiFXD ELECT TA 4.7UF 10X 35VDCW ;
A4C4 G160-3060 C:FXD CER 0.1 UF 20X 25vDCW i
A&CS 0160-0194 C:FXD MY 0,.015Uf 10X
AeCs Q160-0194 C:FXD MY 0.015UF 10%
A&CT Q180-02148 CiFXD ELECT .15 UF 10X 3SVDCW

# See introduction to this section for ordering information

(a1}
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Table 6-1, Reference Designation Index (Cont'd)
Reference .
Deai;;ati%n ¢p Part No. Description # Nate .
A4CH 0160-0194 CiFXD MY 0.015UF 10X
A4Q1 1854-0071 TRANSISTORISILICON NPN
A4GZ 1855-Q0Q38 TRANSISTOR:IDUAL 2N3922
A4Q3 1853-003¢6 TRANSISTOR:SILICON PNP 2ZN3906
AS Q4 1BS54=-0071 TRANSISTOR:SILICON NPN
A%Q5 1854-0215 TRANSISTOR:SILICON NPN 2N3904
A&Q% 1854~0221 TRANSISTOR DUAL:STILICON NPN
A4Q7 1B854-0215 TRANS{STDR:S!L[CUN NPN ZN3904
A4Q8 1854-0215 TRANSISTOR:SILICON NPN 2N3904
A4Q9 1854-0215 TRANSISTOR:SILICGN NPN ZN39G4
A4QL0 1854-0071 TRANSISTORISILICDON NPN
ALl 1854-0221 TRANSISTOR DUAL:SILICGN NPN .
A4Q12 1854-0071 TRANSISTORtSILICON NPN
A&Q] QT5T-0953 RIFXD MET FLM 16K OHM 2% 1 /4w
AaR2 0757-0953 RIFXD MET FLMN 16K OMM 2% 1/4KW
A4R3 DT5T~0948 R:FXD MET FLM 10K OHM 2% 1/4W
A4R 4 0757-0%348 R:FXD MET FLM 3.9K OHM 2% 1/4w
A4RS 0757-0953 R:FXD MET FLM 16K OHM 2% 1/4&NW
A4R & 0757-0927 RIFXD MET FLM (.3K DHM 2% 1/4W
AGRT Q757-Q952 R:FXD MET FLM 15K OMM 2% 1/4W
A4RB D757-094C RIFXD MET FLM H.7K OHM 2% 1/4w
A4RS 0757-0975 R:FXD MET Ox 130K DHM 2X L1/4W
A4R10 2100-1760 R: VAR WW SK OHM 10% LIN Ll/2W
A4RI1 0157-0972 R:FXD MET FLM 100K OHM 2% 1/4W
RL2 0&98~-66E1 R:FXD COMP 9.1 OHM ST 1/8W
A4R13 QI57=0927 R:FXD MET FLM 1.3K OHM 2% 1/L4W
A&R1 4 0757-0938 R:FXD MHET FiM 2.9K OHM 2T 1/4W
A4R1S D?S7T-0953 R:FXD MET FLM 16K OHM 2% 1/74W
A&R1 6 0757-0%48 RIFXD MET FLM 10K OHM 2% 1/4%KW
AGRLT 0IS5T=0942 R:FXD MET FLM 5.6K OQOHM 2% 1/4W
h&aR1 g 069B—3113 R:FXD CARBON 100 OHM 5% 1/8W
A&4R19 0757-064] ReFXD MET FLM 5.1X OHM 2% 1/4Ww
A4RZ20 0757T-0941 RIFXD MET FLM S.1K OHM 2X 1/4W
A4RZ1 OT57T=-0942 R:FXD MET FLM 5.6K OHM 2% 1/4W
ALR2 72 Q7S 7T—094} R:FXD MET FLM S.1K OHM 2% 1/u4w
A4R 23 01570924 R:FXD MET FLM 1.0K OHM 2% 1/4W
A4RZ 4 0757T=-0952 RIFXD MET FLM 15K OHM 2% 1/4w
A4R25 0757-0941 RIFXD MET FLM S5.1K GHM 2X 1/4w
ALRZH G757-0948 R:FXD MET FLM 10K OHM 2 1/4MW
A4R 27 Q757T-0963 R:FXD MET FLM 43K DHM 2% 1/4Ww
A&R28 : 0¥57=-0924 R:FXD MET FLM 1.0K DHM 2% 1/4w
A4RZS D?57-0924 R:FXD MET FLM 1.0K OHM 2% /4w
A4R3IC0 0757-0952 RiFXD MET FLM 15K OHM 2% 1/4w
A4R3I1L 075T-0940 RIFXD MET FLM &4 7K OHM 2% 1/4W
A4R3 2 0757-Q0955 RIFXD MET FLM 20K OHM 2T 1/4W

# See introduction to this section for ordering information

6-4




-0 ©

~e

Section VI

Parts
Table 6-1. Reference Designation Index {Cont'd)
~ Reference .
Designation & Part Na. Description # Note
A4R33 0757-0924 RzFXD MET FLM 1.0K OHM 2X L/4W
AGRI& 0757-093% R:FXD MET FLM 3.0K OHM 2% L/4W
AGR3S 07571-0921 R:FXD MET FLM 750 OHM 2% l/4W
A4R36 07157-0921 R:FXD MET FLM 750 OHM 2% Ll/4W
AGR3T 0757-0953 R:FXD MET FLM 16K OHM 2% L/4W
AS 05257-60007 BO0ARD ASSY:REGULATOR PULSED RF
0525720007 BOARD:BLANK PC
ASC1 0130-0387 C:FXD ELECT &7 UF SX 20VDCW
ASC2 0160-3060 C:FXD CER 0.1 UF 20% 25VDCW
ASC3 0180-0116 C:FXD ELECT 6.8 UE 10% 35VDCW
ASCH 0180-0116 C:FXD ELECT 6.8 UF 10X 35VDCW
A5C5 0180-0l1i6 C:FXD ELECT &.8 UF 10% 35VDCW |
ASCH o1Bo-0lie C:FXD ELECT 6.8 UF 10X 3SVOCW
ASCT 0180-0116 C:FXD ELECT 6.8 UF 10X 35VDCHW
ASCH 0150-0093 C:FXD CER 0.01 UF +B0-20% LOOVDCW
ASC9Y 0150-0093 CiFXD CER 0.01 UF +80-20% L00VOCHW
ASC10Q 0180-011#& C:FXD ELECT 6.8 UF 10% 35VDCHW
ASC11 0150-0093 C:FXD CER 0.01 UF +80-20% LOOVDCW
ASCL2 0150-0093 C:FXD CER 0.01 UF +80-20% 100VOCW
ASC1l3 0180-0116 CtFXD ELECT 6.8 UF 10% 35VOCW
ASCle 0180-01l16 C:FXD ELECT &.8 UF 10X 35VDCH
ASCR1 1902-0685 DIODE BREAKDOWN:9.0V 2%
ASCR?Z 1902-0686 OLODE BREAKDOWN:&.2V 2%
ASL1 9140-0138 COIL/CHOKE 180 UM SX
ASL2 9t40-0138 COIL/CHOKE 180 UH 5%
AS5L3 9140-0138 COIL/CHOKE 180 UH SX
ASQ1 1853-0036 TRANSTISTOR:SILICON PNP 2N3906
ASQ2 1853-0036 TRANSISTOR:SILICON PNP 2M3506
ASQ3 1854-0221 TRANSISTOR DUAL:SILICON NPN
ASQ4a 1853-0020 TRANSISTOR:SILICON PNP
ASQS 1853—-0020 TRANSISTOR:SILICON PNP
ASQ6 1853-0020 TRANSISTORISILICON PNP
ASQT 1853-0034 TRANSISTOR:SILICON PNP 2N390%
ASQB 1854-0221 TRANSISTOR DUAL:SILICON NPN
A509 1854-0215 TRANSISTOR:SELICON NPN 2N3904
ASQLO 18%4-0215 TRANSISTOR:SILICON NPN 2N3904
ASQL1 1853-0036 TRANSISTOR:SILICON PNP 2N390G
AS5Q12 1853-0036 TRANSISYOR:SILECON PNP 2N39QG
ASQ13 1854=-0215 TRANSISTORISILICON NPN 2N3904
ASQLl4 1854-0053 TRANSISTOR:SILICON NPN 2NZ2Z218
ASQLS 16%3-0020 TRANSISTOR:SILICON PNP
AS01s 18S3-0010 TRANSISTOR:SILICON PNP

# Ses introduction to this section for ordering information
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Table 6-1. Reference Designation Index {Cont'd)
Dg‘.é;'n:‘t'g’n ¢ Part No. Description # Note ‘
ASRI D757-0938 RIFXD MET FLM 3,9K DHM 2X 1/4w
A5R2 0757-0%48 RiFXD MFT FLM LOK OHM 2X 1/4W
ASR3 0757~0%44 RIFXD MET FLM 6.8K OHM 2X ) /uw
ASR& 0T757-0948 RIFXD MET FLM 10K OHM 2% 1/74¥
ASRS OT157-0948 RIFXD MET FLM LOK OHM 2% 1/4W
ASRE CT5T-094% RIFXD MET FLM 5.8K DHM 2X 1/4W
ASRT OTST~0940 R:FXD MET FLM &.7K OHM 2% 1/.4w
ASRE 0757=0912 R3IFXD MET FLM 100K OHM ZX 1/4W
ASRY, 0683-106S R:FXD COMP 10M OHM 5% 1/4W
ASR1O D757-0935 RIFXD MET FLM 3000 OHM 2% 1/4M
ASRI1 QTST-094]1 RIFXD MET FLM S100 OHM 2% 1/4w
ASR12 0757-0517 R:FXD MET FLM S10 OWM 2% 3 /4w .
ASR13 0757-0946 R:FXD MET FLM 3200 OHM 2% 1/Lw
ASR14& 0757-0917 R:FXD MET FLM 510 OHM 2X 1/4w
ASR1S 0TS7T-0925% RIFXD MET FLM 3000 OHM 2% 1/4W
ASR]1¢& 0TST-0935 R:FXD MET FLM 3000 OHM 2% L/4W
ASRIT 0T157-0945 RIFXD MET FLM 51K DHM 2% 1/uy
ASR18 0vST-0917 RIFXD MEY FLM 510 OMR 2% 1/4w
ASR)9 0757-0926 RIFXD MET FLM 1200 OHM 2T 1/4up
ASRZ0 0757-0934 R:FXD MET FLM 2700 (HM 2% 1/4&n
ASR21 ars1-0921 RIFXD MEY FLM 750 OHM 2% 1/4w
ASRZ? 07571-0921 REFXD MET FLM 750 OHM 2% /4w
ASR23 0T57T-0934 R$FXD MET FLM 2700 OHM 2% 1/4K
ASR24 Q7571-0930 RIFXD MEY FLM 1800 DHM ZX L1/4W
ASRZS OT57—-0934 RIFXD MET FLM 2700 OHM 2% 1/4W
ASR2¢& 0T57-0893 RiFXD MET FLM 51 OHM 2X 1/4W
ASR27 07T57-0929 R:IFXD MET FLM 1600 OHM 28 ]/4w
ASR2A 0757-0900 RIFXD MET FLM 100 DOHM 2% 1/4W
ASR29 0757-0942 R:FXD MET FLM 5600 OHM 2X 1/4¥
ASR30 07571-0950 R:FXD MET FLM 12K OHM 2T 1/4y
ASR31 0757-0893 RIFXD MET FLM 51 OMM 2X 1744
ASR32Z DT57-0943 R:FXD MET FLM 6200 OHM 2% 1/4y
ASR33 0T5T1~0948 RIFXD MET FLN 10K DOHM 2T 1/4W .
Ab& 0525760008 BOARD ASSY:APC #2
052%7-20006 BOARD:BLANK PC

ASC1 0180-029] C:FXD ELECT 1UF 10X 35VDCW
ABLC2 01600174 CiFXD CER Q.47 UF +80-20% 25VDCw
A&C2 0180-0387 CtFXD ELECT 47 UF 5% 20VDCW
A6C4 0180-0228 CiFXD ELECT 22 UF 10X 15VDCW
ABLS 0140~-0192 C:FXD MICA 68 PF 5% 300VDCW
AbL S 0140-220% C:FXD MICA 120 PF 5%
ASCT 0160-0174 CI1FXD CER 0.47 UF +80-20% 25VDCHW
AsCH 0180-0195 C:iFXD ELECTY Q.33 UF 20% 35vDCH

# See introduction to this section for ordering information
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Table 6-1. Reference Degignation Index (Cont'd}
Reforence & Part No. Description # Note
FYIR 0160-0939 C: FXD MICA 430 PF 5X 300 VOCW
A6C10 0160-30¢0 CIFXD CER 0.1 UF 20X 25vDCW
ABC11 0180-0387 C1FXD ELECT 47 UF SX 20VDCW
A&C12 0160-0147 C:FXD MICA 2500PF 2% 300VDCHW
AGC13 0160-0207 CtFXD MYLAR 0.01UF SI 200VDCW
ASCL4 0L60-019% C3FXD MICA 24PF 5% 300VOCH
AGCRL 1901-0040 DICDE:SILICON 30MA 30WY
AGCR 2 19010040 DIGDE:SILICON 30MA 30WV
A6CR2 1901-0040 DIODE:SILICON 30MA 30WY
ASCR& 1901-0040 DIODE:SILICON 30MA 30WV
AGCRS 1901-0040 DIODEtSILICON 30MA IOWY
ASCR & 1901-0040 DICDE:SILICON 30MA 30WV
AGCRT 1901-0040 DIODE :SILICON 30MA 30WY
AGCRS 1901-0040 DIDDE:SILICON 30MA 30WY
AGCRY 1901-0040 CIODE:SILICON 30MA 30WV
A6L1L 9140-0138 COIL/CHOKE 180 UH 5%
A6Q1 18%3-0036 TRANSISTORISILICON PNP 2N3906
4602 1854-0071 TRANSISTOR:SILICON NPN
A6Q3 1853-0020 TRANSISTOR:STLICON PNP
AGQ4 1853-0036 TRANSISTORZSILICON PRP 2N3906
A&QS 1854-0221 TRANSISTOR OUALISILICON NPN
4606 1853-0036 TRANSISTOR:SILICON PNP 2N3906
A&Q7 1853-0020 TRANSISTORISILICON PNF !
A6eQ8 1853-0020 TRANSESTOR:SILICON PNP :
A6Q9 1853-0036 TRANSISTORISILICON PNP 2N3906 !
ASD10 18%3-0020 TRANSISTORI1SILICON PNP
A6Ql1 1853-0020 TRANSESTORISILICON PNP
|

A6012 1853-003¢ TRANSISTORISILICON PNP 2N3906 :
ABR1 Q757T-0957 R:FXD MET FLM 24K OHM 2% 1/4W .
AbRZ 0757-0954 AtFXD NET FLM 18K OHM 2X 1/4W '
AbR3 075 7-09239 RiFXD MET FLM 4.3K DHM 2% 1/4W
AbRY4 07570950 R1IFXD MET FLM 12X OHN 2% 1/4y
AGRS 07570950 RtFXD MET FLM 12K OHM 2% 1/Uw
ABRG 07570948 RIFXD MET FLN 10K OHM 2% 1/4MW
ABRT 0T57-0951 RIFXD MET FLM 13K OHM 2% 1/4w
ASREB QT5T-0893 RIFXD MET FLM 51 OMN 2% 1/4w
AGRY QTS T-0955 RIFXD MET FLR 20K OHN 2% 1/aW
AGRLIO 0T5T~0948 RIFXD MET FLM (0K OHN 2% 1/4M
ASR11 0787-0952 R:FXD MET FLM 15K DHM 2% 1/ty
ABR12 0TS 70941 R1FX0 MET FLM S,.1K OHM 2% 1/4w
A6R13 0T37-0957 RIFXD MET FLM 24K OHM 2% 1/uy
ABRlE 0T57-0948 RIFXD MET FLM 10X OHM 2% L/4W
AGRLS Q157-0939 RIFXD MET FLM 4.3K OHN 2% 1/4M

# Sea introduction to this section for ordering information
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[ Relerence T = !
DRQE;:;%%B“ 4 Part Na. Description # Note
ALR16 0757-0950 R:FXD MET FLM 12K OHM 2X 1/4W
AGRLT 0757~ 0944 RIFXD MET FLK 6.8%x OHM 2% 1/hW
A6R1S 0757-0945 REFXD MET FLM 7.5K OHM 2% 1/ 4w
AGR19 0T57~0955 R:FXD MET FLM 20K DHM 2T 1/4W
AGR 20 0757-0931 RIFXD MET FLM 2000 OHM 2% 1/4W
A6R21 ¢757-0912 R:EXD MET FLM 100K OMM 2% 1/4%
ABRZ 2 0T57-0939 R:FXD MET FLM 4.3K OHM 2% L1/4W
AGRZ3 0757-0950 R:FXD MET FLM 12K OHM 2X 174w
AGRZ24 06831055 R:FXD COMP 1 MEGDOHM 5% 1/4W
ABR2S 0757-095% R:FXD MET FLM 20K QHM 2% 174w
A6R2E 0T57-0914 RIFXD MET FLM 390 OHM ZX 1/4W
ABR27 0757-0935 RIFXD MET FLM 3.0K DHMM 2% 1/4W
ASGR28 0757-0945 RIFXD MET FLM 7.5K OHM 23 1/4W
ALRZ29 Q157=-0939 R:FXD MET FLM 4.3K DHM 2% 1/4W .
AGR30 0757-0950 R:FXD MET FLM 12K OHM 2% 1/4w
A6R3AL 0757-0936 RIFXD MET FLM 3,.3K OHM 23 1/4W
AGRI2 Q757-0955 R3FXD MET FLM 20K OHM 2% /4N
A&R33 ¢T57-0899 RIFXD MET FKM G1 OHM 2% 1/4W
ALR34 aT57-0924 R:FXD MEY FLM 1,0K OHM 2% 1/uW
ALR3S Q7157-0947 R:FXD MET FLM 24K DHM 2% 1/4W
AT 05257-60044 VFO LINEARIZER ASSY
INCL ATALATAZ,ATAZ,

ATAL 05257-60004 BOARD ASSY:VFQ LINEARIZER

05257-20004 BOARD:BLANK PC .

05257-60021 SHITCH ASSY:VFO LINEAREZER
ATALCI 0180-0291] C1FXD ELECT 1UF 10T 3SYDLW
ATALL? 0186-029} CiFXD ELECT 1UF 10X 35VDCW
ATALC3 0180-0291 CIFXD ELECT LUF 10X 35VDCM
ATALCH 0180-0160C CiFXD ELECT 22UF 35VDCW
ATALCS 0180-0291 C:FXD ELECT 1UF 1038 35vDCW
ATALCR] 1°01-0040 DIODE:SILICON 30MA 30KWY
ATALLL 9140~-0138 COIL/CHOKE 180 UH 5% .
A7A101 18540215 TRANSISTORISILICDN NPN 2N3904
ATAIQ2 1854-0221 TRANSISTOR DUAL:SIELICON NPN
ATALQ3 1854-0215 TRANSISTORISILICON NPN 2N3904
ATA1D4 1854-0215 TRANSISTORISILICON NPN 2N3904
ATALIR] 0757-0934 R:FXD MET FLM 2.7K OHM 2% 1/4W
ATALIR2 0157-0972 RIFXD MET FLM 100K OHM 2% 1/4M
ATAIR3 0757-0939 R:FXD MET FLM 4300 OHNM 2% 1/4¥
ATALIRS 0757-0920 RIFXD MET FLK 680 DHM 2% 1/0Lw
ATALIRS 0T57-0943 RIFXD MET FLM 43K OHM 2% 1/Lw
ATAIRS 0757-0934 RIFXD MET FLK Z.7K OHM 2X 1/4M

# Bae introduction to this section for ordering information
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Reference ipti
Designation & Part Nao. Description # Note

ATALR? 0757-0938 R:FXD MET FLM 3.9K OHM 2% Ll/4w
A7AIRE N698-3375 R:FXD COMP 33 OHM 5% 1/8W
A7ALR9 0698-3379 R:FXD COMP 68 OHM 5% 1/8BwW
A7AIR1O 0698~-3379 R:FXD COMP 68 OHM 5% 1/8w
ATALRLL 069B-55£2 R:FXD CARBON 120 OHM S% 1/8W
ATALR12 0698-5075 A:FXD COMP 130 OHM 5% 1/4W
ATALRL3 0698-5174 R:FXD COMP 200 QKM SX 1/8W
ATALRL4 0698-3114 R:FXD COMP 300 OHM 5% L/8W
ATALIRLS 0698- 6649 R:FXD COMP 390 OHM 5% L/6W
ATALR1G CoH98-6648 RIFXD COMP 620 OHM S% 1/8W
ATAIRY? 0698~ 6648 R:FXD COMP 420 OHM S% L/8W
ATAIR1B 0757-0952 R:FXD MET FLM 1SK OHM 2% 1/bw
A7ALR19 0757~-0934 R:FXD MET FLM Z.7K OHM 2% Ll/u4w
A7AL1RZ0 0757-0948 R:FXD MET FLM 10K OHM 2% 1/4W
A7AIRZ1 2100-1773 R:VAR WW 1000 OHM 5% 1W
ATALSL 31100-2420 SWITCH
ATAZ 05257-60012 BOARD ASSY:VFD CONTROL

05257-2Q012 80ARDIBLANK PC
ATAZC1 0160-0183 CIFXQ MICA 130PF 5% 300VDCW
ATAZC2 0160-2327 C:FXD CER 1000 PF 20X TSVDCW
ATA2CR1 0122-0301 C:VOLTAGE VAR 6.8 PF 10%
ATAZCRZ 0122-0301 C:VOLTAGE VAR 6.8 PF 10%
ATA2CR2 1901-0179 DIDDE:SILICON 15Wiv
ATAZLL 0525T-60022 COIL ASSY:VFO
ATAZR1 a757-0482 R:EXD MET FLM 511K OHM 1X 1/8NW
ATAZR2Z 0757-0%946 R:FXD MET FLM 3200 OHM 2% 1/G4W
ATA2RI QT1571-0482 RIFXD NET FLM 511K OHR 1% 1/8W
ATAZR& 0757-0932 R3IFXD MET FLM 2200 DHM 2% l/hv
ATA3 052%57-60003 BOARD ASSY:VFQ

0525 1-20002 BOARD:BLANK PC
ATA3CL 0160-3060 C:FXD CER 0.1 UF 203 25VDCW
ATA3C2 0121-0405 CiVAR 3.5-53.5 PF
ATA3C3 0l160-2327 C:FXD CER 1000 PF 20% TSVOCW
ATAIC4 0150-0031 CIFXD TI 2 PF SX SOOVDCH
ATA3CS 0150-003« C:FXD TI 3.9 PF 10% S00VDCW
ATAICS 0le0-2327 C:FXD CER 1000 PF 20% 75VDCW

|

ATAICT 0160-2327 C:FXD CER 1000 PF 20% TSVYOCH

# See introduction to this section for ordering information
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ATAICS 0160-0183 C:FXD MICA L30PF ST 300VDCW
ATAICS 0150-0011 C:FXD T1 1.5 PF 10% 500YDCW
ATA3C10 0160~2327 C:iFXD CER 1000 PF 20% T5VDCW
ATA3C11 0160-2327 C:FXD CER 1000 PF 20% 75VDCMW
A7A3CLZ 0160-2327 C:FXD CER 1000 PF 20% T5VDCW
ATA3CLA 0160-2327 C3EXD CER 1000 PF 20% 75VDCW
ATA3C1S 01&0-2327 C:FXD CER 1000 PF 20% TSVDCW
ATAICLS 0160-2327 C:FXD CER 1000 PF 20% TSVDCW

_ATA3CLE 0150-0029 C:FXD TI 1 PF 10% 500VOCH
ATAICLY? 0150-0029 CiFXD T1 1 PF 10T SOOVDCW
ATA3C1E 0160-2327 C:FXD CER 10G0 PF 20% TSVDCW
ATA3C19 0160-2327 C:FXD CER 1000 PF 20% TSVOCM
ATA3C20 6160-2327 CiFXD CER 1000 PF 20% 7S5VDCW .
ATA3C21 0180-2327 C:FXD CER 1000 PF ZDE T5VDCW
ATAILY 05257-60022 COIL ASSYIVFD
ATA301 18540345 TRANSISTOR:SILICON NPN 2N5178
ATA302 1854~ 0345 TRANSISTOR:SILICON NPN 2N5179
ATA3Q) 1854-02348 TRANSISTOR:SILICON NPN 2N3933
ATA3G4 1854-0238 TRANSISTOR:SILICON NPN 2N3933
A7TA2Q% 1854-0238 TRANSISTORISILICON NPN 2N3933
A7A306 1854-0238 TRANSISTOR:SILICON NPN 2N3933
ATA3Q7 1854-0238 TRANSISTOR:SILICON NPN 2ZN3933 .
ATA3RL 0757-0319 R{FXD MET FLM 12,1 OHM 1% 1/8W
ATA3R2 0757- 0948 RIFXD MET FLM 10K OHM 2X L1/4W
ATA3IR3 07570941 R:FXD MET FLM S.1K OHM 2€ 1/4¥
ATA3R4 07570942 RIFXD MET FLM 5.6K OHM 2% 1/4W
ATA3RS 0757-0931 RtFXD MET FLM 200G OHM 2% 1/4W
ATA3RSE 0757-0948 R:FXD MET FLM B.2K DHM 2x 1/%W
ATA3RT 07570924 R:FXD MET FLM 1.0K OHM 2% 1/4W
ATA3RA 0757-0926 RIFXD MET FLM 1.2K OHM 2% 1/uwW
ATA3R9 0757-0526 R:FXD MET FLM 1.2K OHM 2% 1/av
ATA3R10 0757-0930 R:FXD MET FLM 1BOO DHM 2X L/4H
ATAIR1L 0T57-0955 R:FXD MET FLM 20K OHM 2% L/4W
ATA3RL2 0757-0955 R:IFXD MET FLN 20K OHM 2% 1/4W
ATA3R13 C698-5954 R:FXD COMP &.8% CHM 5% L/8wW
ATAIR14 £698-5994 RIFXD COMP 6.8K CHM SX 1/8W
ATA3R1S 0157-0905 R:FXD MET FLM 160 OHM 2% 1/4w
ATA3RLG 0757-0922 R:FXD MET FLM 820 OHM 2% 1/uw
ATA3RIY 0757~ 0805 R:FXD MET FLM 1560 OHM 2% 1/LW
ATA3R1S N698~51171 RiFXD COMP 820 OHM 5% 1/8MW
ATAIR1S 075T-0914 R:FXD MET FLM 390 DHM 2% 1/u4w
ATAIRZ0 0757-0914 R:FXD MET FLM 390 OHM 2% /4w
ATA3RZ1 0698-5565 R:FXD CARBON 2.2K OHM SY L/8W
ATAZRZZ 0698-5565 RiFXD CARBON 2.2K DHM S% 1/8M

# See introduction to this section for ordering information
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ATA3R23 0757-0927 R:FXD MET FILM 1. 3K OHM 2% 1/4W
ATAIR24 0757-0927 R:FXD MET FLM 1. 3K OHM 2% 1/4w
ATA3T] 05257-6001"7 TRANSFORMER ASSY: VFO
ATA3T? 05257-60017 TRANSFORMER ASSY: VFO
A8 05257-60039 BOARD ASSY: PRESCALER
05257-20039 BCOARD: BLANK PC
A8C1 0160-2327 C:FXD 0.001 UF 100 VDCW
A8C2 0150-0093 C:FXM 0. 01 UF +80-20% 100 VDCW
A8C3 0150-0093 C:FXD 0. 01 UF +80-20% 100 VDCW
A8C4 0160-2743 C:FXD 33 P¥ 10% 200 VDCW
ABCS 0160-3277 C:FXD 0.01 UF 20% 50 VDCW
A8BCS 0160-3277 C:FXD 0.01 UF 20% 50 VDCW
ABCT 0150-0093 C:FXD 0.01 UF +80-20% 100 VDCW
ABCS 0150-0093 C:FXD 0.01 UF +80-20% 100 VDCW
ABCH 0150-0093 C:FXD 0. 01 UF +80-20% 100 VDCW
ABC10 0150-0033 C:FXD 0.01 UF +80-20% 100 VDCW
ABCR1 1902-3104 DIODE: BREDWN 5. 62V 5%
ABCR2 1901-0179 DIODE: SIL
ABQ1 1854 -0048 TRANSISTOR: NPN 2N2857
ABQ2 1854 -0048 TRANSISTOR: NPN 2N2857
ABQ3 1854 -0029 TRANSISTOR: PNP 2N3053
ABQ4 1853-0034 TRANSISTOR: PNP SIL
ABQS5 1853-0034 TRANSISTOR: PNP SIL
ABQB 1853-0034 TRANSISTOR: PNP SIL
ABQT 1853-0034 TRANSISTOR: PNP SIL
ABQS 1854 -0215 TRANSISTOR:; PNP 2N3904
A8R1 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W
ABR2 0683-2025 R:FXD COMP 2000 OHM 5% 1/4W
ASR3 0658-3374 R:FXD COMP 20 OHM 5% 1/8W
ABR4 Not Assigned
ASRS 0698-5998 R:FXD COMP 560 OHM 5% 1/8W
ABR6 0698 -5996 R:FXD COMP 580 OHM 5% 1/8W
ABR7 0757-0928 R:FXD FLM 1500 OHM 2% 1/8W
A8BRS 2100-2521 R:VAR 2000 OHM LIN 10% 1/2W
ABRY 0698-3378 R:FXD COMP 51 OHM 5% 1/8W
A8R10 0698-3111 R:FXD COMP 30 OHM 5% 1/8W
ABR11 0757-0918 R:FXD FLM 560 OHM 2% 1/8W
ABRI2 0696-5996 R:FXD COMP 580 OHM 5% 1/8W
AS8R13 0757-0893 R:FXD FLM 51 OHM 2% 1/8W
ABR14 0758-0024 R:FXD FLM 100 OHM 5% 1/4W
ABR15 0758-0024 R:FXD FLM 100 OHM 5% 1/4W
ABR16 0757-0926 R:FXD FLM 1200 OHEM 2% 1/8W
A8BR17 0757-0937 R:FXD FLM 3600 OHM 2% 1/8W
ASR18 0698-3378 R:FXD COMP 51 OHM 5% 1/8W |
ABRI19 0757-0893 R:FXD FLM 51 OHM 2% 1/8W i
ASR20 0757-0923 R:FXD FLM 910 OHM 2% 1/3W ‘
ABR21 Not Assigned |
ABR22 0698-3378 R:FXD COMP 51 OHM 5% 1/8W
ABR23 0757-0909 R:FXD FLM 240 OHM 2% 1/8W
AsU1 1820-0286 CIRCUIT: INTEGRATED SCHMITT
A8U2 1820-0712 CIRCUIT: INTEGRATED BINARY ‘
A8U3 1820-0712 CIRCUIT: INTEGRATED BINARY B




Section VI

Parts )

Table 6-1. Reference Designation Index (Cont'd)
D':ﬁ;:l.c':i:;n & Part No. Description # Note
A9 05257-60002 BOARD ASSY: GATE EXTENDER

05257-20002 BOARD: BLANK PC

A9C1 0180-0116 C:FXD ELECT 6.8 UF 10% 35 VDCW
ASC2 0180-0116 C:FXD ELECT 6.8 UF 10% 35 VDCW
A9C3 0180-0230 C:FXD ELECT 1.0 UF 20% 50 VDCW
A9C4 0160-2055 C:FXD CER 0,01 UF +80-20% 100 VDCW
ABCS 0160-2055 C:FXD CER 0. 01 UF +80-20% 100 VvDCW
A9CE 0160-2055 C:FXD CER 0.01 UF +80-20% 100 VDCW
ABC7 0180-0116 C:FXD ELECT 6.8 UF 10% 35 vDCW
ASCH 0140-0198 C:FXD MICA 200 PF 5% 300 VDCW *
ASCH 0140-0198 C:FXD MICA 200 PF 5% 300 VDCW
ASCRI1 1801-0040 DIODE: SILICON 30 MA 30 WV
A9CR2 1901-0040 DIODE: SILICON 30 MA 30 WV
ASCR3 1901-0040 DIODE: SILICON 30 MA 30 WV
A9IC1 1820-0399 INTEGRATED CIRCUIT
A9IC2 1820-0094 INTEGRATED CIRCUIT
ASIC3 1820-0094 INTEGRATED CIRCUIT
A9IC4 1820-0399 INTEGRATED CIRCUIT
ASLi 9140-0138 COIL/CHOKE 180 UH 5%
A9L2 9140-0138 COIL/CHOKE 180 UH 5%
ASQ1 1854-0215 TRANSISTOR: SILICON NPN 2N3904
A9Q2 1854-0215 TRANSISTOR: SILICON NPN 2ZN3904
A9Q3 1854-0215 TRANSISTOR: SILICON NPN ZN3904
A9Q4 1853-0036 TRANSISTOR: SILICON PNP 2N3906
A9IQ5 1854-0053 TRANSISTOR: SILICON NPN 2N2218
A9Q5 1854-0215 TRANSISTOR: SILICON NPN 2N 3904
A9QT7 1854-0215 TRANSISTOR: SILICON NPN 2N3304
A9Q8 1855-0036 TRANSISTOR: SILICON PNP 2N3906
A9QS 1853-0036 TRANSISTOR: SILICON PNP 2N3006
A9Q10 1853-0036 TRANSISTOR: SILICON BPNP 2N 3906
A9R1 0757-0200 R:FXD MET FLM 5. 62K OHM 1% 1/8W
A9R2 0757-0040 R:FXD MET FLM 4. 7K OHM 2% 1/4W
AIR3 07537-0280 R:FXD MET FLM 1K OHM 1% 1/8W
A9R4 0757-0925 R:FXD MET FLM 1. 1K OHM 2% 1/4W
A9R5 0757-0921 R:FXD MET FLM 750 OHM 2% 1/4W
A9RE 0757-0906 R:FXD MET FLM 180 OHM 2% 1/4W
ASRT 0761 -0042 R:FXD MET OX 68 OHM 5% 1w
A9RS 0757-0921 R:FXD MET FLM 750 OHM 2% 1/4W
AGRY 0757-0960 R:FXD MET FLM 33K OHM 2% 1/4W
A9R10 0757 -0955 R:FXD MET FLM 20K OHM 2% 1/4W
A9R11 0757-0048 R:FXD MET FLM 10K OHM 2% 1/4W
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Section VI

Parts
Table 6-1. Reference Designation Index (Cont'd)
Reference i Not
Detignation @ Part No. Description # ote
A9R12 Q757-0424 R:FXD MET FLM 1.10K OHM 1% 1/8W
A9R13 Q757-0943 R:FXD MET FLM 6.2K OHM 2% 1/4w
AR 14 Q757T-0948 R:FXD MET FLM LOK QHM 2% L1/4W
A9R1S Q757-0284 R:FXD MET FLM LK OHM 1X 1/8W
A9R 14 Q7ST-0952 R:FXD MET FLM 15K QHM 2T 1/4y
AIRLT 0757-0938 R:FXD MET FLM 3.9K OHM 2% 1/uw
ASR18 0757-0938 R:FXD MET FLM 3.9K DHM 2% 1/uw
A9R1Y Q757-0924 R:FXD MET FLM 1.0K OHM 2% /uy
A9RZO 0157-0958 R:FXD MET FLM 27K OHM 2% 1/44W
ASRZ1 0757-0934 RiFXD MET FLM 2.7K OHM 2% 1/4W
ASR22 075T-0934 R3FXD MET FLM Z2.7K CHM 2% L/4W
A9R23 CT157-0939 RIFXD MEY FLM 4.3K OHM 2% 1/4W
A9RZ 4 0757=0936 R:FXD MET FLM 4.3K OHM 2% 1/4W
Al0 05257-640001 BOARD ASSY:PRESET DECADER
0525720001 BOARD :BLANK PC
AlOCR1 1901-0040 DIOQDE:SILICON 30MA 30WY
Al0CR2Z 1901-0040 DIODE:SILICON 30MA 30WY
ALOCR3 1901-0040 DIODE:SILICON 30MA 30OWY
AlOCR4 1901-0040 DIODE:SILICON 30MA 30WV
AlOCRS 1901-0040 QIODE:SILICON 30MA 30NV
ALOCRS 19Q1-0040 DIODE:SILICON 30MA 30WV
ALOCR7 1901-0040 DIODETSILICON 30MA 30WY
A1O0CRE 1901-0040 DIODE:SILICON 30MA 30RY
AlOICI] 1820-0399% INTEGRATED CIRCUIT
AlQ1IC2 1820-0399 INTEGRATED CIRCUIT
AlOIC3 1820-0399 ILNTEGRATED CIRCUIT
ALDICH 1820-0399 [NTEGRATED CIRCUIT
ALNICS 1820-0399 INTEGRATED CIRCUIT
AlOICS 1520-039%9 INTEGRATEDC CIRCUIT
AlOICT 1820~3399 INTEGRATED CIRCUIT
AlOI[CS 1820-0399 INTEGRATED CIRCUIT
AlOICS 18720-0399 INTEGRATED CICGUIT
Al0ICLlO 1820-039% INTEGRATED CIRCUIT
ALOMPL 1251-1115 KEY:POLARI ZING FOR CKT BD S0CKETS
AlOR1 0757-0918 R:FXD MET FLM 560 OHM 2X 1/4w
All 05257-60031 BGARD ASSY:POWER SUPPLY FILTER
05257-20031 BOARD:BLANK PC
AllCI 0180~0097 C:FXD ELECT 4TUF 10X 35VDCW
AllC2 0160-2143 C:FXD CER 2000 PF +80-20X 1000VD({W
Al1l1C3 0160-2143 C:FXD CER 2000 PF +80-20% 1000YDCW
AllC+4 0180-0387 C:FXD ELECT &7 UF 5% 20VDCW
AlL1CS 0180-0387 C:FXD ELECT 47 UF 5% 20VDCHW
AllCe 0180-0291 C:FXD ELECT 1UF 10X 3SvVOCW
ALILI 9140-0096 COIL:FXD RF 1 UH
AllL2Z 9140-0096 COIL:FXD RF 1 UH
AllL3 9140-0138 COIL/CHDKE 180 M SX

# See introduction to this section for ordering iniormation
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Parts
Table 6-1, Reference Designation Index {(Cont'd)
® -
Digir!E:m?iﬁl @ Part No. Description # Note
cl 01s6-0122 C:FXD CER 2000 PF ZDX 500VDCwM
c2 0150-90t22 L:FXD CER 2000 PF 20X SOOVDCMW
3 0150-0122 C:FXD CER 2000 PF 20X 500VDCW
J2 1250-0102 CONNECTORIBNC
J3 1251-1915 BODY:R L P CONNECTOR 14 CONTACTS
Ml 1120-1495 ME TER:O-1HMA
MP 1500-0014 COUPLING BELLOWS
MpP2 2190-01325 WASHERIFLAT FOR 1/4" HOW
MP3 2190-0325 WA SHER :FLAT FOR 174" HOW
MP & 2190-032% WA SHERIFLAT FOR 1/4" HOW
MP5 2190-0325 WA SHER:FLAT FOR 1/4" HOW
MPS 3050-016] WA SHER: SPRING S5TL WAVY TYPE
MPT 3os0-0161 WASHERISPRING 5TL WAVY TYPE
MPB 5040-0157 COUPLERISHAFT NYLON
MPg QoLCT-2001 HUB tBUSHING
MP10 001G7-2001 HUB:BUSHING
MP11 05257560019 GEAR BOX ASSY
P12 0370-0472 KNOS :RED BAR
MP13 0370-0139 KNCB:=RED ROUND 1/8™ SHAFT
HPL14 03T0-04623 KNOB :BLACK ROUND
MPL5 0370-Q46% KNOB:BLACK ROUND
MPLE 0270-0479 KNOB :BLACK PCINTER
MP17 5020-3297 CONTACT:SLIDING
MP18 05260-2016 SEAL:QUTSIDE
MP1% £5260-4002 CLAMP:DIODE
MP20 05257-00004 RETAIMER:=DIAL
MP21 0525 7 203 PANEL:FRONT 2TpAas 880 o oAFYy
FOTR Y
Kp22 05257-20024 HOLDER:STRIP LINE
MP23 1251~1511 LONNECTOR:DIODE FEMALE CLIP
MP24 1251-19i3 JACKSCREWS:R £ P CONNECTOR
HP25 | 05257-26054 GEAR:P(QT DRIVE T -
MPIL CZIFFR0e L PANEL - Flow’ L Prrear B NI LT b ‘.-s,r)
P3 1251-1%914 BODY:R & P CONNECTOR 14 CONTACTS
P& 1251-00%¢ CONNECTOR:RF S50 PIN
R1 2100-2075 R:VAR WKW 5K OHM 3% LIN LW
R2 2100-2875% RIVAR WW 5K OQHM 3% LIN 1W
S5l 3100-2406 SWITCH:ROTARY
52 I10C-2409 SWITCH:!ROTARY
XA 1251-0382 CONNECTOR:12 PIN PC
XAS 1251-0160 CONNECTOR:15 PIN
XAb 1251-0160 COKNECTOR:15 PIN
XA8 1251-0159 CONNECTOR: 30 CONTACT
XA9 1251-0160 CONNECTOR: 15 PIN
xato 1251-915% CONNECTOR: 30 CONTACT
# See introduction to this section for ordering information
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Section VI

Parts
Table 6-2, Replaceable Parts
& Stock No. Description # Mir. Mfr. Part No, Q
0121-0405 C:VAR 3.5-53.5 PF 20480 (0121-0405 1
0122-0301 C:VOLTAGE VAR 6.8 PF 10% 28480 (0122-0301 z
0140-0192 C:FXD MICA 48 PF 5% 300VDCW 28480 |QrA0-0L132 L
0140-0193 CIFXD MICA 82 PF 5% 300VDCW 28480 |0140-0193 1
a9140-0198 C:FXD MICA 200 PF ST 300VDCW 28480 (0140-0198 2
g150-QQ11 C:FXD TI l.5 PF 20T SQOVDCW 78488 [TYPE GA 1
0150-0029 C:FXD TI 1 PF 103 S50QVOCH 78488 [TYPE GA k|
0150-0031 CiFXD TIL 2 PF 5% SQOVDCH 78488 (TYPE GA 2
0150-0034 C:FXD TI 3.9 PF 10T SO0OVYOCHW 78488 |TYPE GaA 1
0150-0C35 C:FXD CER 20 PF 10X &00VDCW 71590 (TYPE DD 200 1!
0150-0061 C:FXD CER 20 PF 10% 100VOLNW 56289 (93C47 lj
0150=-0093 C:FXD CER 0.0l UF +80-20% 100VDCHW 1418 |TA 20§
Ql150-0t22 C:FX0 CER 2000 PF 20% 500VDCHW 72982 |801-000-Y55-202M 3
0160-0147 C:FXD MICA 25Q0PF 2T 300VDCHW 04062 [RDM20F252G3S 8
0160-01T4 C:FXD CER Q.47 UF +B0-20%X 25VDCHW 56289 |5C1187 2
0160-0183 C:FXD M{CA 1l30PF 5% 300VDCHW 14655 |ROMISF131J38 2i '
0160-0194 C:FXD MY Q0.UL5UF 10% 28480 (0160-0194 31 |
0160—-0196 C:FXD NICA 24PF 5% 300VOCW 040&2 |RDM15C24043S | |
0160-0207 C:FXD MYLAR 0.0LUF ST 200VDCW 28480 (0160-0207 1
0ls0-0939 C: FXD MICA 430 PF 5% 300 VDCHW 28480 (0160-0939 l; ;
0160-2055 C:FX0D CER 0.QL UF +80-20% 100VDCW 's1418 |TA i 3 :
0160-2143 C:FXD CER 2000 PF +B0O-20% 1000VDCW 9l418 (TYPE B i?h :
0160-2205 CiFXD MICA 120 PF S% 300VDCW 128480 |01&60-2205 1
0160—-2327 C:F%XD CER 1000 PF 2Q% TSVDCW 1284B0 |0160-2327 24
0160-2060 C:FXD CER 0.1 UF 20% 25VDCW !56239 3C42A-CHL &
0180-0097 C:FXD ELECT §TUF 10% 35YDCW 56289 |150D4T6X903552 1
018C-0100 C:FXD ELECT TA 4. 7TUF 1O 35VDCW 56289 ;1500475X903562 o1
0180—-0116 C:FXD ELECT 6.8 UF 10% 35VDCW 56289 1500685X903582 12
G180-C1460 i C:FXD ELECT 22UF 35VDCW 56289 (1500226X0035R2 3
0180-0195 i C:FXD ELECT Q.33 UF 20% 35VDCW 56289 1500334X0035A2 1
0180-0218 C:FXD ELECT .15 UFf 107 3SVDCW 56289 | 1S0D154XSG035A2 1
0180-0228 C:FXD ELECT 22 UF 10% 15VDCHW ‘28480 |0180-0228 L
Q180-0230 C:FXD ELECT 1.0 UF 20% S50VDCW 128480 |0L80-0230 2
0180-0291 C:FXD ELECT lUF 10Q¥ 35vVOCwW YSbZEQ 1500105X9035A2 &
0180-0387 C:FX0 ELECT 47 UF 5T 20VDCW }28480 J0180-0387 5
C3IT0-0472 KNOB:REO BAR |28480 |0370-0472 l
0370-013% KNOB:RED ROUND L/8™ SHAFT 128480 |0370-013% 1
03T0~-0463 KNDB:BLACK ROUND i28480 |0370-0463 1
0370-0464 KNOB :BLACK ROUND ‘28480 03T70-0464 1
C3TO-0479 KNOB:BLACK POINTER iZB4B0 :0370-0479 l
0675-2321 R:FXD COMP 3,3K OHM 10T 1/8W 28480 |0675-3321 1
0683-1055 R:FXD COMP | MEGOHM 5% 1/4W LOlel CB 1055 1
| 0683-1065 R:FXD COMP 10M DHM SY 1/4wW |0].121 CB 1065 i
| D69B~3111 R:FXD CUMP 30 OHM 5% 1/8W /28480 |0698-3111 1
0698-2113 R:FXD CARBON LUQ CHM ST 1/8W !28450 0698-3113 2
C6998-3114 R:FXD COMP 300 OHM 5% 1/BW (26480 |0698-3114 1
n698-2375 RIFXD COMP 33 OHM 5T 1/84 ‘28480 |0698-3375 1
0698-337% RIFXD COMP 43 OHM 5% 1/BM 28480 [0698-3374 Z
0698-3378 R:FXD CARBON 51 OHM 5% l/8&W 28480 |0698-3378 4
0698-3379 R:FXO COMP 68 DHM 5% 1/8W ‘28480 |0698-2379 1
0698-338Q R:FXD CARBON 75 OHM ST 1/8W ‘28480 |0698-3380 1
0698-3381 R:FXD COMP 150 OHM 5% 1/BMW 128480 |0698-3381 2
0698-507%5 RIFXD COMP 130 OHM 5% 1/8Uu ‘28480 |0698-5015 1
L P

% See list of abbreviations in intreduction to this section
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Paris .
Table 6-2. Replaceable Parts (Cont'd)
% Stock No, Description mr,T Mir. Part No, TQ ‘
( 0698-5173 R:FXD COMP 36 OHM ST t/aw 28480 |0D698-5173 1
0698-5174 R:FXD COMP 200 OHM SI 1/8W 28480 |0&98-51T4 1
0698~5177 R:FXD COMP 820 OHM 5% 1/8W 28480 (0898-5171 1
069e-5178 R:FXD COMP 1.5k DHM ST 1/8wW 28480 |D&9B-5178 1
069B-517%9 R:FXD COMP 18QG0 OHM SX 1/8W 28480 (0698-5179 2
0698-5562 R:FXD CARBON 120 OHM SI 1/8W 208480 |0698-5547 1
0698-5565 R:FXD CARBON Z.2Kk OHM 5% 1/8M 28480 |0698-5565 2
0698~ 5666 R1FXD ALUMINA-CER 20 OHK 5% l/lOW 2B4B0 |DL9B-5666 1
0658-5993 R:FXD COMP &.2K ORM 5% 1/8W 28480 |0698-59913 i
C698~-5994 RIFXD COMP &.8K OMM 5% 1/8W 28480 [0696-5994 2
06585997 R:FXD COMP 12K OHM 5% L/8W 28480 |0698-5997 1
06986242 R:FXD COMP L.2K OMM 5% 1/8M 28480 |0698-6242 2
069B-6381 R:FXD COMP L1K CHM 5% 1/8W 28480 |0D698-62381 2
0698-c64B R:FXD COMP 62U OHNM 5% 1/8W 28480 (0698-6648 2 .
0698-6649 R:FXD COMP 390 OHM 5% L/BW 28480 |069B-6649 1
0698~-¢4R] RIFX0 COMP 9,1 OHV 5T L/BW 28480 |0698-56681) 1
CT157-¢200 RiFXD MET FLM 5.62K OHM 1T 1/8W 28480 |0757-0200 1
0757-0280 R:FXD MET FLM 1K OWM 1% 1/8W 128480 |0757-0280 2
0757-0337 R:FXD MET FLM 432 DHM LX 1/4w 28480 |0757-0337 1
0757-0346 R:FXD MET FLM 10 OHM 1% 1/8W 28480 107570346 1
0757-0379 R:FXD MET FLM 12.1 DHM 1T l/8W 28480 [0757-0379 1
0T75T-0424 R:FXD MET FLM 1.10K OHK 1% 1/8W 28480 [0757-0424 1
CT57~-0482 R:FXD MET FLHM 511K OHM 1% 1/BW 28480 [0757-0482 2
0T57-0892 f:EXD MET FLM S1 OHM 2T 1/aw 28480 (071570852 7
0757-CRGE R:FXD MET FLM 82 OHM 2% 1/4v |284B0 |0757-0B98 2
0757-0899 R:FXD MET FLM 91 QWM 2% 1/4w ‘28480 [0757-08499 1 ‘
¢757-0900 R:FX0D MET FLM 100 OHM 2% 1/4w 28480 (07570900 3
Q7570904 R:FXD MET FLM 150 OHM 2% 1/4W {28480 |0TST-0904 2
C757-0905 RIFXD MET FLM 1460 OHM 2% 1/hv 28480 |0757-0905 2
07571-090¢ R:FXD MET FLM 180 OHM 2% 1/4W 28480 [0T571-090¢ 1
07157-0909 RIFXD MET FLM 240 OHM 2% /4w 28480 |0757-0909 1
0757-0914 RzFAD MET FLM 390 OHM 2% 1/4w 2B4BO |0757-0914 4
0757-0915 RzFXD MEY FLM 430 OHM 2% 1/4KW 28480 |0757-0915 2
0751-0917 R:FXD MET FLM 510 OHM 2% 1/4W 28480 |0757-0917 4
0757-0918 RIFXD MET FLM 560 DHM 2% 1/4W 28480 (0757-0918 ]
0757-0920 RIFXD MET FLM 680 OHM 2X 1/4w 28480 |(0757-0920 2
a757-0921 RIFXD MET FLM 750 DHM 2%°1/u4w 28480 [0757-0921 6 .
0757-0922 R:EXD MET FLM 820 DHM 2X 1/4y ‘28480 |0TST-0922 2
0757-0523 R:FXD MET FLM S10 OHM 2% 1/4w 28480 (0757-0923 4
07157~0924 R:FYXD MET FLM 1.0K OHM 2% 1/4W 28480 |0TST-0924 8
0757-0925 R:FXD MET FLM 1.1K OHM 2% 1/tw 28480 |075T-0925 7
0157-0926 RIFXD MET FLM 1.2k OHM 2% 1/4W 128480 |0757-092¢ 5
0757~0927 RIFXD MET FLM 1.3K OHM 2% 1/4w 28480 [0T57-0927T 4
0757-0929 RIFXD MET FLM 1.6K DHM 2% 1/4u 28480 |0757-0929 1
£757-0930 R1FXD MET FLM 1800 OHM 2% 1/4W z8480 lQT57-0930 2
0757-C931 RzFXD MET FLM 2.3K OHM 2% 1/4W 28480 |0T5T-0931 6
0157-0932 RIFXD MET FLM 2.2K OHM 2% 1/4w 28480 |0757-0932 1
0757-0934 RIEXD MET FLM 2.7X OHM 2% 1/4W 28480 |0757-0934 9|
0757-0935 RzFXD MET FLM 3.0K DHM 2% 1/4W ZB4BQ0 |0T57-0935 5
075T-093¢ R:FXD MET FLM 3.3K DHM 2% 1/4W 20480 |(0757-093¢ 1
0757-0938 RiFXD MET FLM 3,9K OHM 2X 1/4w 28480 |DT57-0938 7
0757-¢939 RzFXD MET FLK ©.3K DHM 2% 1/4W 28480 (0757-0939 8
CI57-C940 RZEXD MET FLM 4.7K OHM 2% 1/4u 28480 |0757-0940 4
0757-0941 A:FXD MET FLM 5.1K OHM 2% 1/4w 28480 |07S5T-0941 8
C757-0942 R:EXD MET FLM 5.5K OHM 2% 1/4W 28480 |0757-0942 5
| |

= See list oi abbrevigtions in introduction to this seciion

6-16




~gP O

Ll

Section V1

Parts
Table 6-2, Replaceable Parts (Cont'd)
| I
% Stock No. Description # Mir. | Mfr, Part No. TQ| |
' i
i
i
0757-0943 RIFXD MET FLM 6.2K OHM 23 1/4W 28480 |0757-0943 2 }
0757-0%44 RIFXD MET FLM 6.8K OHM 2% 1/uw 28480 |07T57-0944 3 |
0757-0945% R:FXD MET FLM 7.5K QHM 23 1/4W 28480 |QTST-0945 4 :
0757-0946& RIFEXD MET FLM B.2K OHM 2% 1/Ly 28480 |QTST-094¢ 3 |
0757-0948 RIFXD MET FLM LOK OHM 2T 1/4W 28480 |0757-0944 14 |
i
0757-0950 R:EXD MET FLM L2K OHM 2% 1/4w 28480 |QT57-0950 & !
Q757-0951 RIFXD MET FLM L3K QHM 2% 1/4¥ 28480 (0T57-0951 | |
0757-0952 R:FXD MET FLM 15K OHM 2% 1/5W 28480 |Q757-0952 7 {
0757-0953 R:EXD MET FLM 16K OHM 2% 1/4W 28480 [0757-0953 5 s
0757-0954 R:FXD MET FLM 18K OHM 2% 1/4W 28480 [0757-095¢ i
C757~C955 R:FXD MET FLM 20K OHM 2% 1/4W 28480 [0757-0955 8
0757-0957 R:FXD MET FLM 24K OHF 2% 1/LV 28480 |0T757-0957 3 \
0757-0958 R:FXD MET FLM 27K OHM 2% 1/4w 28480 |0757-0958 1 |
QT757-0940 R:FXD MET FLM 33K OHM 2% 1/4W 28480 |0T5T-0960 1 !
Q757-0963 R:FXD MET FLM 43K DHR 2% l/tw 28480 [07S7-0962 2
i 1
0757-0965 R:FXD MET FLM 51K DHM 2% 1/4W 28480 |0757-0965 1( g
n757-0972 RIFXD MET FLM LOOK OHM 2% L/4W 28480 |[0757-0972 “
01%7~-0975 RsFXD MET OX 130K DOHM 2% 1/4W 28480 |0757-0975 L
0760-0022 R:FXD MET FLM 330 OHM 2% 1W 28480 |0T760-0022 2!
0761-C042 RIFXD MET OX 68 UHM 5% IW 128480 |0761-0042 L
0890-0048 SLEEVE:TEFLON 1.3 LONG 28480 |0890-0048 S
1120-1495 METER : 0~ 1 MA 28480 | 1120-~149% 1,
1250-0102 CONNEC TOR :BNC 28480 |1250-0102 1
1251-0095 CONNECTOR:RF SO PIN ‘28480 |1251-0095 1
| ;
1251-0159 CONNECTOR :30 CONTACT 28480 11251-0159 2
1251-0160 CONNECTQR LS PIN 28480 ;1251-0140 3
1251-0382 CONMNECTDR:12 PIN PC 28480 |1251-0382 1
1251-1115 KEY:POLARIZING FOR CKT BD SOCKETS 71785 {456-99-99-193 1
12%1-1511 CONNECTOR:DI0ODE FEMALE CLIP ;2B480 {1251-1511 1
1251-1%613 JACKSCREWS:R & P CONNECTOR i81312 JT60S 1
1251-1914 BODY:R & P CONNEC TDR 14 CONTACTS 181312 |MRAC laPs 1
1251-1915 800Y:R & P CONNECTOR 14 CONTACTS 81312 |MRAC-145¢ i
15008014 COUPLING BELLOWS 28480 (1500-0014 1
1820-0094 INTEGRATED CIRCUIT 04713 |HCB4GN WIFLL N E 2
1820-0399 INTEGRATED CIRCUIT 01295 [SN4&3L et aLoLA ;‘12
1852-0C09 TRANSISTOR:SILEICON PNP 28480 |1853-0009 2
1853-0C10 TRANSISTOR:SLLICON PNP 28480 |1853-0010 - i
1852-0015 TRANSISTOR:SILICON PNP 2N3640 28480 |1853-0015 2
1853-0020 TRANSISTOR:SILICON PNP .28480 11853-0020 9.
1853-0036 TRANSISTQR:SILIGCON PNP 28480 |1853-00236 15
1853-0C54 TRANSISTOR:SILICON FPNP 204B0 | 1B53-00%54 2
1854-0G03 TRANSISTOR:NPN SILIGCON 20480 |1854-0002 L,
1854~-0005 TRANSISTOR:SILICON NPN 2NTO8 02735 |2NT08 2
1854-0C1% YRANSISTOR:SILICGN NPN 28480 {1854—~0019 4
1854-0C48 TRANSISTOR:SILICON NPN 2ZN2BST 28480 |1854—-0Q048 1
1854-0053 TRANSLISTOR:SILICON NPN 2N2218 O4k713 |2N2218 2
1854-0071 TRANSISTOR:SILICON NPN 28480 |1854-0071 5
1854-0C7T3 TRANSISTOR:SILICON NPN 28480 |18%54-0073 3
1B54-0215 TRANSISTQR:SILICON NPN ZN3904 28480 |1854-Q215 14
1854-0221 TRANSISTOR OQUAL:S5ILICON NPN 28480 |1854-0221 &
1854-0238 TRANSISTOR:SILICON NPN 2N3933 02735 |2ZN3933 10
1854-0273 TRANSISTOR:SILICON NPN 28480 |1BS54—02713 2.
1854-0323 TRANSESTOR:NPN 2NZ@ST 02735 |2N2857 &
1854 -0345 TRANSISTOR: NPN 2N5179 | 2N5179 2

= See list of abbreviations in introduction to this section
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Parts
Table 6-2. Replaceable Parts (Cont'd)
#g $tock No, Description # Mfr, Mir, Part No, |‘TQ l
|
( 1855-0038 TRANSI STOR :DUAL 2N3922 15818 [2N3922 1
1901- 0040 BIODE:SILICON 30MA 30WV 28480 |1901-0040 1
1901-0179 DIDDE:SILICON 15wy 28480 (1901-017S T
1901-0567 DIODE:S1LICON 28480 |1901-0567 iy
1901-0573 SAMPLER ASSY 28480 |1901-0573 X
1901-0581 SAMPLER DIGDE ASSY MATCHED PAIR 28480 (190t-058] 2
1902-0685 DIDDE BREAKDOWNIS .0V 2% 04T13 [1N938 1
1902-0686 DIDDE BREAKDOWN:G .2V 2% 04713 [1NB25S 1
1902-3079 DIODE BREAKDOWN:SILICON &.53V 28480 [1902-3079 4
1912-0012 DINDE GERMANIUM TUNNEL:1DMA 28480 |1912-0012 1
[ 2100-1760 RiVAR WW SK OHM LOT LIN 1/2W 28480 (2100-1760 1 :
3100-2075 RIVAR WW 5K OHM 3X LIN LW 28480 (2100-2075 1 |
Z190-0325 WASHER :FLAT FUR 1/4" HDW 00000 |OBD 4
3050-0161 WASHER :SPRING STL WAVY TYPE 28480 |3050-0161 2|
3100-2406 SWITCHIROTARY 128480 | 3100~240¢ Ll
3100-2409 SWITCH: THUMB-WHEEL 28480 ([3100-2409 ; 1 ‘
3100-2420 SWITCH 28480 |3100-2420 1 §
§020-3297 CONTACT:SLIDING 28480 [5020-3297 1 ;
5040-0157 COUPLER : SHAFT NYLON 28480 [5040-0157 1 |
8180-0224 WIRE:#24 1.6 LONG |28480 |8180-0224 I
i : C
! 9100~034% COIL:FXD 0.05 UH 20% [36196 |H-10886 D1 !
| s100~-0368 COIL:FXD 0.33 Un 10% |36196 |1A—-3303M I3
9100-1724 COTL:FXD 0.22 UH 10% 99800 (1025-04 il
9140-0096 COIL:FXD ARF 1 UH 28480 [9140-0098 p 2
9140-0138 COIL/CHOKE 180 UM 5% |28480 |9140-0138 2
9140-0158 COIL:FXD RF 1 Uk lO% 199800 |1025-20 1S ;
9170-0029 CORE: FERRITE BEAD 102114 [56-590-654/4 A
| 0G107-2001 HUB :BUSHING |28480 |00107-2001 L2l
| 05257-00004 RETAINER:DIAL |28480 |05257-00004 i1
05257-20001 BOARD :BLANK PC 128480 (05257-20001 !
i C
05257-20002 BOARD:IBLANK PC 128480 |05257-20002 {1
05257-20002 BOARD :BLANK PC 28480 |05257-20003 b
05251-20004 BOARD :BL ANK PL 28480 |05257-20004 1
05257-20005 BOARD:BLANK PC (28480 {05257-20005 1
| §52517-2000¢ BOARD :BLANK PC 28480 |05257~-200086 Y
5257-20007 B0ARD:IELANK PC 128480 [05257-20007 e
05257-20008 BOARD :BLANK PC (28480 |05257-20008 Pl
05257-20211 BOARD:BLANK PC |28480 (05257=-2D211 Pl
05257-20011 BOARD :BLANK #C 28480 [05257-20011 1t
05257-20012 BOARDzBLANK FC 28480 |05257-20012 Pl
: 052571-20013 BOARD:BLANK PC 128480 |05257-20013 [
05257-20023 PANEL :FRONT |28480 (05257-20023 -1
05257-20024 HOLDER:STRIP LINE 28480 |05257-20024 Dl
05257-20054 GEAR:POT DRIVE 28480 |05257-20054 e
05257~60001 BOARD ASSY:PRESET DECADER 28480 |05257=-60001 [ 1.
£5257-60002 BOARD ASSY:GATE EXTENDER 28480 |05257-60002 i 11
05257-60002 BOARD ASSY:VFO 28480 |05257-60003 1 ‘:
€5257-60004 BOARD ASSY:VFO LINEARIZER 28480 (05257-60004 I 1]
052571-60005 B0ARD ASSY:IAPC ¥1 28480 |05257-60C05 Dbl
05257-60006 BOARD ASSY:APC #2 284B0 |05257-6000¢ b
05257-60007 BOARD ASSYIREGULATOR PULSED RF 28480 |0%5257-60007 1]
I
05257-60008 BOARD ASSY:PULSE DRIVER 28480 |05257-60008 1
0525760211 BOARD ASSY:PULSE GENERATOR 28480 |05257-60211 1
0525760011 BOARD ASSY3IPOWER SUPPLY FILTER 28480 |05257-60011 1|
0525760012 BOARD ASSY:VFD COWNTROL 28480 (05257-60012 1
I
[
= See list of cbbreviations in introduction 1o this section
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Parts
Table 6-2. Replaceable Parts (Cont'd)
#) Stock No. Description # ! Mfr. Mir, Part No. TR
705257-&0013 B0ARD ASSY:PRESCALER | 28480 0525T-60013 1
0525T-60014 TRANSFORMER ASSY:PULSE DRIVE 28480 |05257-60Q14 1
052571-460015 TRANSFORMER ASSY:PULSE DRIVE 28480 |05257=-60CLl5 i
05257-40017 TRANSFORMER ASSY:VFOQ 28480 |05257~60017 2
0%257-60018 VFD LINEARIZER ASSY 28480 |05257—-60018 1
1
052571=-60015 GEAR BOX ASSY 2B4B0 |05257-60C19 1
05257=-60021 SWITCH ASSY:VFO LINCARIZER 28480 |(05257-&40021 1
05257-&40022 COIL ASSYIVFO 28480 |05257-60022 2
05260-2014 SEAL:OUTSIDE 28480 [(05250-2016 1
£5260-4002 CLAMP:DICOE 28480 (05260-4002 1 f
05379-60014 DIODE: TUNNEL 28480 | 05379-60014 1 |
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Parts
Table 6-3. Code List of Manufacturers
The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1
(Name to Code) and H4-2 (Code to Name) and their latest supplements. The date of revisiun and the date of the
supplements used appear at the bottom of each page. Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks.
Code Code Cade
No.  Manufacturer Address No. Manutacturer Adgress  No.  Manufocturer Address
0000¢ U.S.A. Common Any supplhrer ot U. S, 05397 Umion Carbide Corp.. Lnde Div. . Keme! Dept. 15242 Bay State Eleclronics Corp. Waltham, Mass.
00136 McCoy Efectronics Mount Holly Springs, Pa. Cleveland, Qhio 11312 Teledyne ac., Micsowave Div.  Palo AMo, Calif.
90213 Sage Electronics Cers Rochester, N. Y. 05593 1lumitiomsc Enpineening Co Sunnyvate. Calil, 11314 Natonal Seal Downey, Catif,
00287 Cemco lnc. Danieison, Conn. 05616 Cosmo Plastic 11534 Doncan Blectionits Inc. Costa Mesa, Calil.
00334 Hemidial Collon, Calil. it o Electneal Spec. Co. ) Cteveland, Ohio 11711 General Instrument Corp, , Semiconduclor
00342 Microtion Co., Inc. Valley Stream, N.Y, 05624 Barber Colman Co Rockiog, 141, Div., Products Gioup Newark, N. ).
00373 Garlock inc. Cherry Hill, K. ). 05728 Tiflen Ophical Co 11717 impenial Electronic, Inc. Buena Park, Calil.
00656 Aerovox Corp New Bedford, Mass, Rosiyn Weighis, Lonp tsiand. N Y 11870 Melabs, Inc. Palo Atto, Calil.
00779 Amp. Inc. Hattisbueg, Pa. 05729 #Metro-Tel Corp. Westbury, N.Y 12136 Philadelphia Handle Co Camden, N.J.
00781 Aircrall Radie Cots Boonton, N.J. 05783 Stewar) Enpineening Co Santa Cruz. Cant 1246) Grove Mig. Co., Inc. Shady Grove, Pa.
00815 Worthern Engineering Laboratores, inc, 05820 Wakefieid Engineenng Inc Wakelield, Mass 12574 Gutton tnd. Inc. Data System Ouv
Buthington, Wis. 0600¢ Bassitk Co., Devo of Stewart Warner Coip, Albuquerque, N. M.
00853 Sangamo Edectisc Co Pickens Div. Buidgeport, Conn 12687 Cilarostat Mig. Co. Oover, N.H.
Pickens, S.C. 06090 Raychem Corp Redwood Cily, Cahi. 12728 Eimar Falier Coip. W. Haven, Cona.
00866 Goe Enpineering Lc City of industiy, Cal. 06175 Bausch and Lomb Optical Co Rochester, N.Y 12859 Nppon Electac Co., Lid Tokyo, Japan
00891 Carl E. Holmes Cors Los Angeles, Calil. 06402 £ T.A. Products Co of America Chicago. I 12881 Metex Efecironics Corp. Ciark, N.J.
00928 Mscrolab lac. Livingston, N.J. 06540 Amator Electionic Hargware Co  Inc 17330 Deha Semiconductor inc.  Newport Beach, Calil.
01002 Gemeral Electnc Cc  Ca2pacitor Dept. New Rochelie N Y 12954 Dickson Electronics Corp Scoftsdale, Arizona
Hugson Falts, N Y, 76555 Beece Electncal insviument Co. | int 23193 Thermolioy Dallas, Texas
01008 Aides Producls Co. Brockion, Mass. Penacook. N.H 11396 Teledunken (GmbH 1 Hanover, Germany
0112] Allen Bradley Co. Milwaukee, Wis. 06665 Genesal Devices Co.. Inc Indianapols. Inc 13235 Waslang-Wogh! D of Pacific industies, Inc.
01255 Litlon tndustnes, inc Beverly Hills, Calif. 06751 Semcar Div. Components Inc Phaoenix, Anz, Kansas City, Kaasas
01281 TRW Semiconduciors. inc. Lawndale, Calif. 06812 Ternagion Mip Co. . West Div 14039 Sem-Tech Newbury Park, Calif.
01295 Texas Instiuments, Inc. . Van Nuys Caul 12193 Calif. Resistor Cotp. Saata Monica, Calid.
Transistor Products Div. Dallas, Texas 06980 Varian Assoc £imac Div San Carics Cah! 11298 Amencas Components, Inc Conshohocken, Pa.
01349 The Alliaace Mfg. C:. Alltance, Ohio 07088 Keivin Eleclur Co van fuys. Cald 12433 TV Semiconducior. A Div. of inl. Telephone
01589 Pacihic Retays, Inc van Nuys, Calif. 07126 Digitran Co Pasadgena. Cald! 4 Teiegraph Coip. West Paim Beach, Fia.
01930 Amerock Corp. Rockford, 111. 07137 Transistor Electronics Corg Mianeapohis  Man L3393 Hewiett-Packard Company Loveland, Colo.
01961 Pulise Eagineenng C:. Santa Clara, Calif. 07138 Westinghouse Etectuc Coro 14655 Cornell Dublier Edectnic Core Newark, N.),
0211¢ Ferroxcube Corp. of A-euca Saugerties, N.Y. teoaic Tune Dy Eimna, b Y Corming Glass Works Corming, N.Y.
02116 Wheelock Sigaais, Is: Long Branch, N.J. 07143 - Corg New Yora i Y Electra Cube Inc San Gabrrel, Cald.
62286 Cole Rubber and Plasics tac Sunayvale, Call. 0723: Cenon-Grachr Ot Tity ot Industry, {20! %illiams #fg. Co San jose, Cald.
0266C Amphenol-Borg Elecizaics Coro. Chicago, i1, 07261 Avael Corp Culver Crty. Candd wepste: Eleclronics Co New York, N Y
02735 Radio Cotp. o! Ame -2, Semiccnguciorn 1283 Fazonnz Careia & Inst Corn Sciomics Cotp. Nartntidge, Catif.
and Matenals Div Somerviiie, N.) Se~iconduclsr Duv Mountain View. Call Acwwstatle Bushuag Co H. Hollywood, Cal:l
82771 Vocaime Co. of ATe e Inc. D?322 Yianessi: Rubter Co WMinneapchs, Minn t:cron Etectionics
0lc Saybrook, Conn. 37357 Brtener Cor The Wonterey Park, Ca'"! Garden City. Long Isiang, N. Y
02777 #opkins Engineeresg T Sas Fernango. Calf. 07397 Sii.zres Ereni Frod gnc. WL Veew Dperaticas ATatcoe inst Corg Lynbrook, N. Y,
03506 G.E. Semiwconcycior #ic2 Dec:  Syracuse, N.Y. tlogntawn View  Cah! Canletsenics Zosla Mesa, Cald.
03705 Apex Machene & To: Dayton, Oheo 077 -cal Wie Products Ing Cianforg 5. j Tweatieth Century Cot Soreng Co
63797 Eidema Corp. Compton, Calif. G73i Z:sunental Device Coep Hawihome, Cabif Santa Clara, Cahf.
03877 Transitton Electiic Jorp Wakefield, Mass. 51837 R3zecneon Mfg. Co Fenwal Elect. JnC. Framingham,k Mass
03888 Pyrofilm Resistor {2 I¢ Cacar Kaolls, N.J. Semaconducion Div Mounlain View. Calil, Amelcp 1nC. 41 View, Cabi!
03954 Seager Co., Dient 01y 920 Meaizit-Pacwkare Co.. Boonton Radto Div Sotuce Fane Mica Co Sotuce Pine, W. (.
Findeme Plant Sumesville, N_J. Rocaaway. hi Gmmi-Spectia Inc, Cetroit, {01
04003 Asrow. Hart and Mega-2n Elect. Co. U¢.§ Engineenag Ce Los Angeles, Calif Cenputer Drode Coty . Leds, NS
Hattord, Conn. Binn, Deloer; £ Pomona, Caht loea! Prec. Metei Co  Inc
04013 Taoius Coip. Lambeitville, K. J. Buigess Balteny Co Oe Jus meter O, Broomeyn, N Y
04062 Arco Eleciromic ing Great Neck, K. Y. Niagara Falis. Ontanc. Canada Detcc Radio Duv. of G.M. Cors Kokoma, (nd.
04222 #+-Q Division of Aerzvas Yyrtie Beach, S.C. Devtszn Fasteaer Corp. Los Angeles, Calil Tneimonencs inc Canoga Pars, Calit,
DA354 Precision Paper Tyse C¢ Wneeling, IV Brestol Co.. The ¥aterbury, Conn Tianex Company %ountatn View, Cald
044084 Dymec Division ¢f Hewiett-Pacwatd Co. Stoan Company Sun Vattey, Cahi Ha-ltn Metal Proguc!s Jare Akran. Ohic
Patp Alte, Cali! {TT Cannon Electn¢ inc | Phoenix Div Angstionn Prec. ta¢ W2 Holiymooc, Cahd
04651 Sytvania Electnic Proz.cis. Miciawave Phoenix. Anzona #eGraw-Edison (o Manchester. N h
Device Div Magntain View, Call 08782 €83 Erectionecs Semiconguclor Pomer Design Pac.tic tnc Palo Altz. Caut
04711 Wotorola, Inc.  Se-:c32zucic: Fred Div, Grerations. Div ot C.B.S. Inc. Cievite Corp., Semrconductor Div
Phoenix, Anzona Lowell, Mass Pale Alte, Caii.
84732 Faltron Co., trg tesiern Doy $89¢ 2 Mel-Rain indtanapolis. Ind Signenics Corp. Sunnyvale, Cahl.
Cutver Caty, Cand. 0907¢ Babcock Relays Div Costa Mesa. Calit. Ty-Cat 2ty Co.. tng Holhiston, Mass.
84773 Automatic Etecinc T: Northiake, M. 09134 Texas Capacitos Co. Houston. Texas 12466 TRw Llect. Com:. Div Des Plamnes, (il
94746 Sequoia Wire Cc fegwood City, Calif. 09143 Teck. ind. Inc. Alohm Elect Butbank, Cahf 13583 Cuerhis Instigment, inc M! Kisco N.Y
04B)1 Precision Conl Seneg 70 €! Monte, Cat! 09255 Erectio Assembires, Inc. Chicago. 1 15873 E.1 DuPontand Cz . Inc. Wimington, Del
04870 P.¥. Molos Cerpan, Westchester, 1, 0956¢ Matlory Battery Co. of 18811 Duiant 2. Co. Milwaukee, Wis.
04919 Component Mig. Ser. :2 Jc. Canada, Lid Totonto. Gntarre, Canada 15315 The Bentin Corg.. Navigalion 8 Cantigl Div.
¥. Sudgewaler. Wass. 10213 Genesat Transisior Westemn Coip. Teterboro. N )
03006 Twentieth Cenlury “rastes Ire Los Angetes, Canf S500 Thonas & Ediscr incustnes Bov. of
Los Acgeles, Cahf 1041 Te T2 ame Beikeley, Cait 2:Giaw Edisen Tt %es! Dtange. N.J
95217 westinghouse Etectniz T:oor. 16645 Cartctangum (¢ Niagara Falls, % Y :398¢ Concoa Balowin Path. Cah!
Semi-Conguctor fer: Youngwood, Pa. 11238 CTS ¢! Bewne, Inc. Betne, IaC 19643 LRC Erectionics Horseheags, K.Y
#5327 uttronix, Inc San Mateo, Cat* 11237 Cnicago Telephene of Cairfarma, Inc V9T01 Electra g, Ce i~gepengente, Kansas
So. Pasadena, Caht.
Twor FSC Hangooi. Suprlements
00015-44 #i-1 Dated AuGUST 196¢

Rewised: September 18¢°

Hi-7 Dated Loy, 1962
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. . Parts
Table 6-3. Code List of Manufacturers Cont'd.
Code Code Code
No.  Manufacturer Address  No.  Monufocturer Address Na.  Monufocturer Address

20183 General Atronics Corp.
21226 Execulone, inc.

21335 Falow Beanng Co., The
21520 Fansteel Metatlurgical Corp.
23783 Buttish Radio Electronics Lid.
23355 G.E. Lamp Division

Philadelphia, Pa.
Long Istand City, K.Y,
New Buitae, Conn.

N. Chicaga, 111,
Washingtos, D.C.

Nela Park, Clevetand, Qhio
West Concosd, Mass.
Huntingtos, Ind.

24655 General Radio Co.
23681 Memcar Inc.. Comp. Duv.

11436
T4
11450
11468
11471
71482
11590

11816

Chicago, M.
Pico-Rivera, Call.
Etkhait, ind.

Los Angeles, Call.
Burbank, Calst.
Chicaga, 1.

Chicago Condenser Corp.
Cahi. Spring Co.. Inc.
CTS Corp.
ITT Cannon Electnc Inc.
Cinema, Oiv. Aetovox Coip.
C.P. Clate & Co.
Centralab Qiv. of Globe Unton Inc.

Milwaukee, Wis,

Commerceal Plastics Co. Chicago, 11,

17252 Pmiladelpnia Steel and Wire Corp.
Philadeiphia, P3.
71342 Amencan Machine & Foundry Co. Potter
8§ Biumtield Orv. Ptinceton, Ind.
17630 TRW Electronic Componeals Oiv.  Camden, M. ).
17638 General Instrument Corp. . Rectifiec Div,
Braaklyn, N.Y.
7764 Resistance Products Co Hatnsbueg, Pa.
7 Rubbercratt Corp. of Canf. Totrance, Calif.
13139 Shawectoof Dsvision ol 1thaors Tool Warks

78365 Gues Reproducer Corp. New Rochelle. N. Y. 71708 Cornush Wue Co., The New York, N. Y.

26462 Giobet Frie Co. of Amenca, inc. 71707 Coto Cotl Co., Inc. Providence, R. 1. Elgin, HE
Caristadt. N. J. 71744 Chicago Miniature Lamp Works Chicage, it 73283 Signal incicator Corp. New York, N_ Y.

269392 Hamelton Watch Co. Lancaster, Pa, 71785 Cinch Mlg. Co., Howard B. jones Div. 78290 Struthers-Dunn dac. Pitman, N.J.

28480 Hewlett-Packard Co. Palo Alte, Calif.

Chicago, I,

18452 Thompson-8remes & Co. Chicago. itl.

28520 Heyman Mfg. Co. Kenilworth, N.J. 71984 Dow Corning Corp. Midtand, Mich. 73371 Tilley mig. Co San Fiancisco, Call,
. 33173 G.E. Receiving Tube Dept. Owensboro. Ky. 72136 Electro Motive Mig. Co., Inc. Withmantic, Coon. 78488 Stackpole Carbon Co. St. Marys, Pa.
35434 Lectiohm lac. Chicage, (il. 72619 Diahight Corp. Brookiyn, N.Y. 73493 Standard Thomsoa Corp. Waltham, Mass.

36196 Staawyck Corl Products Lid. 72656 Indiana General Corp., Electromcs Div. 73551 Tinaerman Products, Inc Cleveiand, Ohio
HRawkesbury, Ontano, Canada Keasdy, M., 73790 Transformer Engineers San Gabnel, Calif.
36287 Cunmingham, W.H. & Hili, Ltd. 12693 General Instryment Corp., Cap. Div. Newark, N}, Yainte Ca. Newtonviile, Mass.

Toronto Ontarie, Canada

37942 P.R. Mailory & Co. Inc. Indianapolss, Ind.

12165
12825

Deake Mig. Co.
Hugh K. Eby Inc.

Harwood Heights. Hi.
Pmladelphia. Pa.

79138 wWatdes Xaminoar fac.

i Long island Cuty, N Y.
79142 Veeder Rool, inc

Hartford, Conn

39543 Mechanical industnes Piod. Co. Akten. Qhio 72928 Gudeman Co. Chicago. 1) 78291 Weaco Mz Ce. Chicago, 1.
10920 Mimature Precision Bearings, Inc.  Keere. N.H. 12964 Robert M. Hadley Co. Los Angeles, Can! 73721 Coataenta)-Wit Electronics Corp.

12130 Muter Co. Chicaga. It 72982 Ere Technological Products, Inc. Ene. Pa. Phiagetoha, Pa.
43390 C.A. Norgien Co. Englewoad, Cola. 73061 Hansen Mfg. Co.. Inc. Prncelon, Ing. Zienca iy, Coto. New Rochelle, N.Y
13655 Obmite tafg. Co Skokee, it 73076 H.M. Harper Co. Chicago. il tepec Grvision o1 Sessians Clock Co.

16384 Penn Eng. & Mig. C:ro. Doylesiows, Pa.
34 Polaroia Cotg Cambndge. Mass.
§2C Preciston Thermcmeter 8 Inst. Co.

73138

Helipot Div. of Beckman Inst. . Inc.
Fullerton, Calif.

Mortistowa, N
Znmitzer Allgy Praducts Ce Etizaveth, N.J.

Srecircn ¢ tacusires Assacialion

73293 Hughes Products Csvision of Hugnes Any brand

Southamptan Pa. Aircraft Co. Newaort Beach, Canf T.t2 -eaning £13 Standargs-Wasmagteon, OC

Miciowave § Foaer Tuse Div Waltham. “ass 11445 Amperex Elect Co. Mickswile, L) 5y iITIT LHMax Sadch C v Masoa Electrgnics Coep.
Rowan Contiguer €2 Westminsiar. Md. 73506 Bradley Semiconduclas Corp.  New Haven. Cann. Waitiaglord, Cona
Sanbora Comgany Waltham, Mass. 73859 Carting Electnc, Inc. Hartford, Conn. sutee Tianstse—2r Coig New York, N.Y
Shaltcioss i Seima. N.C. 73586 Curcle F omifg. Co. Tieaton, N.J. Safere Erectng Loig Caicago, 11,
Simpsan £ig Chicags. 1L 73682 Ceorge XK. Ganett Co.. Div. MSL Boutas I5¢ Riversude, Caldd,

Songtcne C: Elmsiorg. N Y. Industres Inc. Philadelpma, Pa. Acto iy of Fxgerishaw Corctrals C

Raytheon T: <271 2o Agparates & Federal Screw Pioducts in¢ Chicage | Cuiundus, Ohes
Systers C So. Norwaik, Csan Fischer Special mfg. Co Zancianate. Gt Zetance, OMG
Soaulding Foure Co 14 Tonawanda. N. Y General industiies Cs.  Tne Elyna, o stontgvia, Calt
Sotague Eleciiie Co North Adams, Mass. Goshen Stamping & Toot Cc Goshen, In¢ New York, N Y

Telex Corp.
Thomas § Belts Co
Toglent Eiectricar inst Co

Tulsa. Okla.
Elizabetn N.j.
Bluffton. Qhig

73957

JFD Electromics Corp.
jenmings Radio M3 Cerp
Groov-Pn Corp.

Sraokiyn N Y
San Jose. Tl il
Ridgefied, & J.

3csion. Mass
Jrange, Conn
LaGrange, (11

Sraymil

Jmion Saiten 330 Signa Div. of 71276 Signahile Inc. Neptune, 4 Trad Trassigimer Son venice. Calf
Yestingnouse An Biaae Co Pittsbuiga. Pa. 71455 J.H Wians, and Sons Niachester, Mass Gincaesier Eiec Cuvo Litzang nc,

Universal Etecine €. Qwosso, Mich 74861 Industrial Condenser Corp Chicage 1! Takveie, Conn

Warg-Leorasc £'ecinic Co Mt. Vermona, .Y 74868 R.F. Products Division of Amznenoi-Borg Military Saeceicaninn L

wesltern Efecinic Ca. . Inc. New York, ¥. Y Electionics Corg Danbury Cann iernatizaa; Resuhier Cars £ Segundo, Calat

Weston Insi. Inc Wesiin-Newark Newata, % ). E.F. Jonnson Co Waseca. Minn Avpax Elecironics, Inc. Carpngge, Marylang

Wiltew g C: Chicaga. 1l International Resistaace Co Sniuiadetphia °3 3amy Cz-tsls 2w Balty angnt Core.

[

Minnesola M.nng 8 Yz Co. Revere Mincoa v,
S, Paul. Yon.

CTS Knights Inc. Sandwich, i.i
Kulxa Electrc Cerpcration 2 Vemon 4 ¢

Walestown, Mass.

Tarter Precisic~ flectne Co Skokie, (It

72276 Atlen itz T Harttord. Cian Lenz Etectnc Mg C:o Chicage Scerh Faraca. =2 Cooper dewitt
72309 Alhed Ceoatz. New York, % Y Littietuse. Inc Jes Planes. ' Etecrrs Zhs Hosonen, N
17318 Allmetar Teiza ProgLct Co.. Inc. Larg 1lg. Co. fre =2 D030 Jellees Eo2cttzoios Divisicr ot Speer
Garden City. % ¥ C.W. Warwedel San Franciscn, Tz ! Casber Ct Cu Bois. Fa
Altantic lac:a RubbSer forks, Inc. Chicago. 11t General Instrument Corp. . “icar<'3 Drvisign 20077 Famehnz Cerez B anst oz Space § Defense
Ampernite Co. . Ing. Union City, W J. tieware. % ). System Dy Paramys, N_J

ADC Products Inc Minneapohs, Winn. 8487 James Mdtlen Mg Co. Inc Yaigen, Mzss Mague insLst €5, Inc Greenwich, Conn.

Belden uig 3 Chicage. 1l £463 ) W. mibies Co. Lcs Angeles. Cahit Sylvama Etecinc Prod. Inc

Birg Electren-c Coip Clevelana, Ohio 6530 Ciach-Monagnock. D:v. of ynites Care Electzosic Tuze Division Ezgonum, P

Brnbach Rac : Co New York % Y. Fastenes Carp tan Leangr; La ot Astion Coee East “ewarn Harinson N

Boston Gear victks Dv ¢l Murray Co. 76545 thueller Electng Co Tievetanc. Gheg Swatcheratt, itc Chicago, 1M
of Tesas Quincy, “ass. 1§7G3 National Union ewats ) teta's & Toatcic iar Sneccer Products

Bug Raais, tnc Willoughby. Jhio R854 QOak Manutactunng Co TR I | Attledcro, Mase
Camloc Fastener Cgeg Paramus. % J. Ti065 The Bendix Cors  Electrccynar is Duv Phitlips-Advarce Contie' Johet, I
Cargwell Concenser Corp. oMLt wenc Researcs Fiecocts Corp Vadison, Wis
Lindeahurst L.1.. % ¥ TS Facitic Metats o San Frengane:r Rotron Wty - Inc. Woodstock, N.Y

|

71300 Sussmann Mig. Div. <! McGraw-Edison Co.
St Louwis. Mo.

00015-44
Revised: Seplember, 1967

Franostran Instryment ano Electrenie Co
Soulh Pasadena L2t

vector Etecirznic Co Glendale, Cal!

fFrem FSC Hanchcos Supplements
He- | Uates AUGUST 1966
Hd-2  Dates NOV. 1962
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Section VI

Parts
Table 6-3. Code List of Manufacturers Cont'd,
Code Code Code
No.  Monufactyurer Address Ne. Monufactyrer Address No.  Manufacturer Address
83058 Carr Fastener Co. Cambiidge, Mass. 91418 Radio Matenals Co Chicage. 111 97464 Induslirat Retarning Ring Co tviagtan, K.,
53086 New Rampshire Ball Beartng, Inc. 91506 Augatinc. Altleboto, Mass. 97539 Aulomatic & Precssion Mig Englewood, N.J.
Peterborough, N.H. 31637 Dale Electiomics. inc Columbus, Nebr 97379 Reos Resistor Corp. Yonkets, N.Y.
E31Z5 General Instiument Corp., Capacilor Div. 91662 Eico Corp. Willow Grove, Pa. 97983 Litton Syslem Inc.. Adies-Wesliex
Datlinglon, §.C. 91737 Gremar Mfg. Co.. fac. Wakelield, Mass Commua. Oy, Hew Rochelle, N, Y.
81148 ITT Wne and Cable Div. Los Angetes, Calil. 91827 K F Development Co. Redwood City, Calil. 98141 R-Trontss, Inc. Jamaica, N.Y.
83186 Victory Eng. Corp: Springfield, N.J. 91886 Malco Mlg. Co., Inc. Checage, L. 98159 Rubbes Teck. inc. Gardena, Calit.
§3258 Bendix Corp.. Red Bank Div. Red Bank, N.J. 91929 Honeywell tnc.. Micto Switch Div. 98220 Hewletl-Packard Co. . Mosetey Div.
83115 Hubbell Coip. Mundelein, 111 Freegoet, (L Pasadena, Calil,
83330 Smith, Herman H. . IncC. Brookiyn, N.Y. 91961 Nanm-Bros. Spning Co Oakland, Calf. 98278 Microdo!. Inc. S¢ Pasadena, Caltl.
§3337 Tech Labs Palisade's Park, N. . 92180 Tiwu-Connectar Cotp. Peadbody, Mass. 98291 Seatetiro Cotp. Mamaroneck, N.Y,
83385 Cenlral Screw Co. Chicago, 11, 92367 Elgeet Oplical Co. Inc Rochester, N.Y. 98376 Zero Mfg. Co. Burbank, Calif.
83501 Gavitt wire and Cable Co. 92607 Teasolite insylated Wite Co. . Ing. 98731 General Muis 1ac. . Eteclionics Div.
Div. of Amerace Corp. Brookfield, Mass. Taniylown, K.Y Winneapolis, Minn.
83594 Burraughs Corp. Electionic Tube Div. 97702 MC Magneties Corp.  Wesbury Long Isiand, N.Y. 98734 Paeco Dwv. ol Hewletl-Packard Co.
Plainfield, N.J. 92966 Hudson Lamp Co. Kearaey. K. ). Palo Allo, Catil.
831740 Uasan Cashide Corp. Consumes Prog, Div, 93332 Syivama Elecint Prod. inc. 98821 North Hills Etectronscs, Inc. Glen Cove, N.Y.
New York, N.Y. Semiconduclor Drv. Woburn, Méss. 98976 inaternational Electionic Research Corp.
83777 Model Eng. and Wig. . tnc. Huniington, ind. 93369 Robbrns & Myers inc. Pahisages Park. N J. Burbank, Calif.
83821 Loyd Sciuggs Co. Festus, Mo. 93410 Stevens Mig. Co.. fnC Manshietd. Onio 93105 Columbia Techaical Corp. New York, N.Y.
83942 Aeronagtical dast. 8 Re2dro Co. Lodr, N, J. 9382¢ G.V. Conliots Livragslen. & . ). 95313 Vvatan Associates Pato Alto, Cahl.
84171 Atco Electronics inc, Great Neck, N.Y. 94137 Generat Cable Corp Bayonne, 1 J §9378 Attee Corg Winchester, Mass,
85398 A ). Glesener Co. . Inc. San Francisce, Calif. 94144 Raytheon Co., Comp. Div., Ind. 96519 Marshal ind., Capacilor Div. Monsovia, Calil.
3441] TRY¥ Capacitor Div. Ogallala, Neb. Comp. Opeiations Quincy. Mass. 997047 Contial Switch Quwvesion, Contials Co.
34370 Sarkes Tarzian, tac. Bloominglon, Ind. 94148 Scientific Electronics Products, lnc of America El Segundo, Cahf.
25454 Boonton Molding Company Boonton, N.J. Lovetana. Colo. 94200 Delevan £lectionics Corp €ast Avioia, N. Y.
25471 A.B. Boyd Co. San Francisco, Cahf. 94154 wWagnet Elect. Cotp.. Tung-Sol Div. Newarx. K. ] 93848 ¥ilcg Corsoration Indianapolis, tnd.
55474 R.M. Bracamonte & Cec. San Francisco, Catil, 94187 Curtsss-Wnght Corp. Electronics Div. 99934 Reabiang! inc Boston, Mass.
35660 Kosled Kords, Inc. Hamden, Conn. East Patetson. & J 39942 Hoffman Electronics Carp
£5911 Seamiess Rubber Co. Chicago, IiI. 94227 South Chesler Corp. Chester, &3 Semiccaductot Diy E1 wante, Calf
86197 Cltlton Precesion Products Co. . Inc. 9433¢ Wue Cloth Products, Inc, Bellwooc. 11l 93937 Tecnnolegy (nstrume-: Coip of Cant.
Clifton Heights, Pa. 94682 Worceste:r Pressed Alumiaum Cotp. Newhury Park. Calif
56579 Precision Rubber Products Coip. Dayton, Ohio Worcester. Mzss
$668¢ Radio Corp. of Amenca, Eiecltonic 94896 Magnecraft Electie Co Chicago, 140,
Comp. & Devices Div Harison, N.J. %5023 George A Philbnick Researchers, Inc.
27034 Marco ladustues Anahews, Catif. Bosten. mass. THL FOLLOWING HP VESNDORS HAVE RO NUMBER
57216 Pmico Corporation (L2nsdale Division) §5233 Alhies Froducts Corp. . Danmiz. Fla ESSIGNED in THE LATEST SUPPLEMENT TO THE
{ansgate, Pz, Centinental Connector Coip. Woodside, h. Y FEDERAL SUPPLY CODE 722 4ANUFACTURERS
37473 weslem Fidrous Glass Products Co Lezziatt wdg. Cc . Inc Long Islanc, K.Y AANDB00R
San Frantisco, Cabil. fatonal Coil Ce Shengan, wyc.
37664 Van Walers 8 Rogers Inc. San Francisco, Call. Vitramon, Inc Bridgeport, Conn.
§3930 Yower Mig. Corp. Providence, R.1i Gordos Carp Bloomlietd. k. ) LHG0F Baleo Tro!and Ooe Lo5 Angeles, Cahf.
38140 Culier-Hammer, lac. Lancotn, NI, $535: Methode Mig. Co Rolling Meadows 1t o007 Yiiltow Leatner Frazocis Carn. tewatk, §. .
33220 Gould-Nauonal Batternes. lac. 8t Paul, Minn. §9%66 Atnold Engineenng Co. Marenge, 1.
General Mills, iac. Bulfalo, N.Y. $5717 Dage Electnc Ce . Inc. Feankbin, tng. TIIAS ETA England
Graypar Eiecine Co. Oakland. Calil. 9556+ Siemon Mig. Co Wayne, Iit J20B8  Precisiar (nstrumert Components Co.
G.E. Drstridutag Coto. Schenectady, N.Y. 5598/ Weckesser Co Chicago 11 Van foys, Cahl
United Transfosmer Co. Chicago. i, 3806, Huggias Lsboialories Sunnyvale, Calit 2)GCS Hewtetl-Packard Cc.. Calorado Sprengs
US Rubber Co.. Cansumer lng. & Plashics 56095 Hi-Q Oiv. of Aetovax Cotp. QOleanr, N.Y. Colotago Spnings, Colorado
Prad. Div. Passaic, N.J. §6296 Tnordarson-Merssner ac. ML Carmel i J00MM Rubder Eng. & Deveropment Hayward. Calif.
30970 Beanag Engineenng Co. San Francisco, Calil. 96296 Solar Manufactuting Co. Los Aageles, Cahf. TICHN A NS Mig Cc. -San Jose, Cahl.
31146 ITT Caanon Eilect, inc., Salem Div. Saler, Mass. 9£330 Carlton Screw Co Chicago, It €50QQ  Coollior Qakland. Calil.
21260 Connar Spring Mig. Co. San Francisca, Cahf. 66341 Mictawave Assoliales, inc. Buslington, Mass. £00%w%  Cahtornia Easters _a» Surhagton, Cal!
31345 Milier Dral & Nameplate Co. E! Monte. Caiil. 2658: Eacei Transiormer Co Oaktand. Calrf. ONYY S K. S-dtn Co Los Angeles. Cahf.
From.  FSC. hangbook Surtiements
00015-44 Héi-| Dated AUGUST 196E
Revised: September, 1967 Hé-2  Daled NOV 1967

6-22




SECTION VII

MANUAL CHANGES

7-1. MANUAL CHANGES
7-2. Current Instruments

7-3. This manual applies directly to standard Model
525TA Transfer QOscillator having the following serial
prefix number (refer to Paragraph 1-10): 976-.

7-4. Older Instruments

7-3. Backdating information to cover older instru-
ments is included in this section. Instrument serial
prefix numbers are shown under the CHANGE number
heading the changes required to adapt this manual to
those instruments.

7-6. Newer Instruments

7-7. Aschangesare made in the Model 52574, newer
instruments may have serial prefix numbers not listed
in this manual. The manuals for these instruments
wili be supplied with an additional ""Manual Changes"
Sheet containing the required information; contact your
nearest Hewlett- Packard sales and service office for
information if this sheet is missing.

CHANGE 1 Page 6-16, Table 6-1:
{804-) Change MP12 part number from 0370-
0472 to 0370-0102.
Page 6-17, Table 6-2:
Change 0370-0472 to 0370-0102.
CHANGE 2 Page 8-5, Figure 8-3, Al schematic;
(820-) Make the following changes:

AIR19 to 680 ohms.
AlQ3 to 2N3933
Al1Q4 to 2ZN2857; delete series#820.

Page 6-3, Table 6-1;
Change A1R19 to 0757-0920 R: FXD
MET FLM 680 OHM 2% 1/4W
Change A1Q3 to 1854-0238 TRANSIS-
TOR: SIL NPN 2N3933
Change A1Q4 to HP Part No.
1854-0048

Page 8-15, Figure 8-8. A8 schematic:
Make the following changes:
A8C4 to 82 PF
Add A8CS8 0.01 UF. connected Q3
emifter to ground.
Change AB8C3, 5, and 10 to 1000 PF
Change A8BRS5 to 30 ohms
Remove asterisk {rom AB8RI12
Change ABR14, 18, 25, and 29 to
410 ochms

CHANGE 3
(848-)

Section VI
Manual Changes

Change A8RI6, 20, 27, and 31 to
1100 chms

Change ABQL, 7, and 8 to 1854-0323

Change ABQ3 to 1854-0073

Delete series number (820)

Page 6-11, Table 6-1:
Change A8C4 to 0140-0193 C: FXD
MICA 82 PF 5% 300VDCW
Add ABCS 0150-0093C: FXD CER
0.01 UF +80-20 100VDCW
Change A8CJ, §, and 10 to 0160-2327
C: FXD CER 1000 PF20%75VDCW

Page 6-12, Table 6-1:
Change ASRS5 to 0698-3111 R: FXD
COMP 30 OHM 5% 1/8W
Change A8Q3 to HP Part No.
1854-00713
Change ABQ1, 7, and B to 1854-0323

Page 6-13, Table 6-1:
Change ABR14, 18, 25, and 29 to:
0757-0923 R: FXD MET FLM 910
OHM 2% 1/4W
Change ABR16, 20, 27, and 31 to:
0757-0925 R: FXD MET FLM 1100
OHM 2% 1/4W

Page 6-2, Table 6-1:
Add A1C21 0160-2143 C: FXD CER
2000 PF +30-20% 1000VDCW
Delete A1C25 0150-0031 C: FXD TI
2 PF 3% 500VDCW

Page 6-8, Table 6-1:
Change ATA1R3 0757-0939 R: FXD
MET FLM 4300 OHM 2% 1/4W

Page 6-17, Table 6-2:
Change 0150-0031 TQ to 1
Change 0160-2143 TQ to 235

Page 6-18, Table 6-2:
Change 0757-0938 TQ to 6
Change 0757-0939 TQ to a

Page 8-5, Figure 8-1
Add Al1C21: connect frem junctior
R22, R23, L5 lo ground
Delete A1C25

Page 8-13, Figure 8-7:
Change ATA1R3 to 4300 ohms, delete
ATA1R21, cannect R3 in paralle!
with C4.

7-1
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Section V11
Manual Changes

CHANGE 4 Page 6-3, Table 6-1:
{928-) Change A2 f{from 05257-60211 to
05257-60009
Change 05257-20211 to 05257-20009

( Page 4-3, Paragraph 4-22, las! sen-
tence: Changeto read: The reference
level is adjusted with APC ADJ,
A4R10 (screw driver contirol).

Page 5-4, Table 5-3, APC ADJUST-
MENT, 6th sentence: Change to
read: With 5257A controls set as
above, adjust A4R10 (through top
center reading on meter.

Page 5-8: Delete Figure 5-2, Bottom
and Sides Internal View; Add Figure
7-1, Bottom and Sides Internzl View

Page 6-3, Table 6-1;

Delete A4 05257-60038 BOARD ASSY:
APC 1

Add A4 05257-80005 BOARD ASSY:
APC 1

Delete AIRIT 0757-0895R: FXDMET
FLM 62 OHM 2% 1/4W*

Add A1R17 0757-0898 R: FXD MET
FLM 82 OHM 2% 1/4W

Delete A1R24 0698-6283 R: FXD
COMP 5% 1/8W

Page 6-8, Table 6-1:

Delete A7 05257-60044 VFO LINEAR-
IZER ASSY: INCL ATAl, ATA2,
ATA3

Add A7 05257-80018 VFO LINEAR-
IZER ASSY: INCL ATAl, ATA2,
ATA3

Pages 6-10, Table 6-1:
Delete ATA3ICS 0150-0011C;: FXD TI
1.5 PF 10% 500VDCW*

Add ATA3CSH 0150-0029 C: FXD TI
1 PF 10% 500VDCW

Pages 6-15, Table 6-1:

Delete All 05257-60031 BOARD
ASSY: POWER SUPPLY FILTER
Add All 05257-60011 BOARD ASSY:

POWER SUPPLY FILTER

7-2

Delete Al12 05257-60032 BOARD

ASSY: MASTER INTERCONNECTOR

Delete Al3 05257-60033 CABLE
ASSY: THUMBWHEEL SWITCH

Delete C1 0160-2327 C: FXD CER
1000 PF 20% 100VDCW

Add C1 0150-0122 C: FXD CER 2000
PF 20% 500VDCW

Page 8-5, Figure 8-3, Al Pulse Driver
schematic:
Delete A1R24
Change C1 to 2000 PF

Page 8-6, 5Sth paragraph:

Change to read: APC adjustment
A4R10 is accessible through the top
cover plate. This control is set to
give mid -scale meter reading in the
APC mode with the VFO at 100 MHz,
LEVEL full cw, and no input signal.

Change A4 APC NO. 1 block diagram
to indicate potentiometer referenced
as R2 (APC BAL) is now A4R10

Page 8-7, Figure 8-4, A3/A4
schematics:
Replace schematic with Figure 7-2
Delete A4 component locator, re-
place with Figure 7-3

Page 8-9:
Delete A11 component locator photo:
replace with Figure 7-4

Page 8-13, Figure 8-7, ATAl
schematic
Change value of C9 from 1.5101

CHANGE 5 Page 6-11, 12, 13, Table 6-1:

(0976-) Change AB 05257-60039 to 05257-
60013, T
Change A8 05257-20039 to 05257-
20013,

Replace AB components with those
listed in Table 7-1.

Page 8-15, Figure 8-8:
Replace A8 Component locaior with
Figure 7-5.
Replace A8 Schematic {(05257-60039)
with Figure 7-6.




Section VII
Manual Changes

Figure 7-1. Top, Bottom, and Side Internal Views

A..

TOP

RIGHT SIDE
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Section VII
Manual Changes

Table 7-1. A8 Prescaler Assembly (05257-60013) .
Relerence s
Designation ¢p Part No. Description # Note
ABCl ‘
ABC2 0150-0093 C:FXD CER 0.01 UF +B0~-20% LOOVDCW
ABC3 0160-3277 C:FXD CER .01 UF 20% 50VDCW
ABC4 D1L0-0220 C:FXD MICA 200 PF 5% 300VDCW
ABCS 0160-3277 C:FXb CER .01 UF 20% 50VDCW
ABCS 0180-0230 C:FXD ELECT 1.0 UF 20X S0VDCHW
ABC? 0160-2327 C:FXD CER 1000 PF 20T 75VDCW
A8csH
ABCY 0160-2327 C:FXD CER 1000 PF 20% 75VDCW
ABClOD 0l60-3277 C:FXD CER .01 UF 20% S50VDCW
ABCIL1 0160-2327 C:FXD CER 1000 PF 20% 75VOCW
ABC12 0150~0093 C:FXD CER 0.0 UF +80-20% LOOVDCW
ABC13 01500053 CIFXD CER 0.0l UF +80-20% 100VDCW
ARC1l4 0150-0061 CIFXD CER 20 PF 0% 100VDCW
ABC1S 0160-2327 C'FXD CER 1000 PF 20% 75VDCW
ABCl6 0160-2327 C:FXD CER 100D PE 20% 75VOCHW
ABC17 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
ABC1B 0150-0035 C:FXD CER 20 PF LOY &00VDCW .
ABC19 0160-2327 C:FXD CER 1000 PF 20% TSYDCW
ABCZ20 0150-00G3 CI1FXD CER 0.01 UF +80-20% 100VDCW
ABC21 0150-0093 C:tFXD CER 0.01 UF +80~-20T 100VDCW
ABC22 0150-0093 C:FXD CER 0.0]1 UF +80-20% 100VDCH
ABC22 0150-0093 C:FXD CER 0.0l UF +80-20% 100VDCW
ABC24 01%0-0093 C:FXD CER 0.01 UF +80-20% 10OVDCH
ABC2S 0180-0114 C:FXD ELECT 6.8 UF 10X 35V0CW
ABCR26 0160-2327 C:FXD CER 1000 PF 20X T75VOCW
ABC27 0150-0093 C:FXD CER 0.01 UF +B0-20% 100VOCW
ABC28 0150-0053 C:FXD CER 0.01 UF +80-20% 100VDCW
ABC29 0150-0093 C:FXD CER 0.0l UF +80~20% 100OVDCW
ABC30 0150-0093 CtFXD CER 0.0l UF «80-20% 100VDCW
ABC31 0150-00%3 C:FXD CER 0.01 UF +80-20% 100VDCW
ABCR1 1912-0024 DIGDE GERMANIUM TUNNEL:10MA
ABCR2 19c2-3079 DIODE BREAKDOMN:SILICON 4.53V
ABCR3 1902-3079 DICDE BREAKDOWN:SILICON 4.53V
ABCR 4 1902-3079 DIGDE BREAKDOWNISILICON 4.53V
ASCRS 1902-3079 DICDE BREAKDOWN:SILIGCON 4.53V
ABCRS 1901-0179 DIOOE:SILICDN LSWIV
ABLY 8180-0224 WIRE:zW24 1.6” LONG .
08900048 SLEEVE:TEFLON 1.3 LONG
ASL2 9140-0158 COIL:FXD RF 1 UK 10%
ABL3 9140-0158 COILIFXD RF 1 UH 10%
ABL4 F140-0158 CDIL*FXD RF 1 UM 10%
ABLS 9100-0346 COILIFXD 0.05 UH 20%
ABLS 9100-1724 COIL:FXD 0.22 UH 10X
ABLY B1B0-0224 WIRE:#24 1.6 LONG
0890-0048 SLEEVE:TEFLON 1.3“ LONG
ABLS 8180-0224 WIRE:#24 1.6% LONG
0B90-0048 SLEEVE:TEFLON 1.3” LONG
ABLS 9100-0368 COIL3FXD 0.33 UH 10%
ASL1C 81800224 WIRE 1 %24 1.6" LONG
0890-0048 SLEEVEIYEFLON 1.3% LONG
ABL11 8180-D224% WIRE1#24 1.6* LONG
0890-0048 SLEEVE:TEFLON 1.37 LONG
AB01 1854-0073 TRANSTSTORINPN 2ZN28ST .
ABQ2 1854-0323 TRANSISTORINPN 2N2857 ’
ABQ3 1854-0019 TRANSTSTOR:SILICOGN NPN
ABGA 1853-0227 TRANSISTOR:SILICON PNP ‘
# See introduction to this section for ordering information
-8

. el



Section VII
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Table 7-1. AB Prescaler Assembly (05257-60013) (Cont'd)

D%:f?rigén?i‘l:;l & Part No. Description # Note
ABOS 1853-0227 TRANSISTOR:SILICON PNP
A8Q6 1854-0019 TRANSISYORTSILICON NPN
a8Q7 1854-0073 TRANSISTOR :NPN 2N2857
4808 1854-0073 TRANSISTOR tNPN 2N285T
4809 1854-0019 TRANSISTOR:SILICON NPN
ABOLO 1853-0015 FTRANSISTOR:SILICON PNP ZN3640
A8011 1853-0015 TRANSISTORISILICON PNP ZN3640
A8012 1854=-0073 TRANSISTORISILICON NPN
A8012 1854-0073 TRANSISTOR:SILICDN NPN
ABQl4 1854=0019 TRANSISTORISILICON NPN
ABQ1S 1854~0019 TRANSISTOR:SILICON NPN
ABQLE 1853-0009 TRANSISTORISILICON PHP
ABOLT 1853-00C9 TRANSISTOR:SILICON PNP
A8018 1854=0215 TRANSISTORISILICON NPN 2N3904
ASGL9 1854—0005 THANSISTOR:SILECON NPN ZNT08
ABQ20 1854-0003 TRANSISTORZINPN SILICON
48021 18%4-0005 TRANSISTOR:SILICON NPN 2N708
ABR1 0698-3378 R:FXD CARBON S! OHM S¥ L/8W
ABR2 0757-0939 R:FXD MET FLM 4300 OHM 2% 1/74W

FACTORY SELECTED PARY

ABR3 0696-3381 R:FXD COMP |50 OMM 5X 1/8W
ABR4 0698~5173 RIFXD COMP 36 OHM ST 1/8W
ABRS 0674%-25405 R:FXD COMP 254 OMM ST 1/8W
ABRG 0757-0931 RIFXD MET FLM 2000 OHM 2% 1/4H
ABRT 0698-5178 R:FXD COMP 1500 OHM 5% 1/8W
ABRS 0757-0925 R:FXD MET FLM 1100 OHM 2% 1/4w
A8R9 0757-0934 R:FXD MET FLM 2.7K OHM 2% L/&W
ABR1] 0757-0900 R:FXD MET FLM 100 OHM 2% 1/4W
ABRL1 0698-3373 R:FXD CARBON 51 OHM ST L78M
ABR12 0757-0922 R:FXD MET FLM 820 OHM 2% 1/4W
ABR13 0696-3113 R:FXD CARBON 100 OHM ST 1/8W
ABRL4 6757-0922 R:FXD MET FLM 820 OMM 2% 1/4W ;
ABR1S 0698-3376 AR:FXD COMP 43 OHM ST 1/8MW
ABR1E 0757-0923 R:FXD MET FLM 910 OHM 2X 1/4W
ABR17 0698-3378 RIFXD CARBON 51 OHM S5X 1/8W ;
ABR18 0757-0922 A:FXD MET FLM B20 OHM 2% 1/4w ;
ABR19 0698-3376 A:FXD COMP 43 OHM 5% 1/8wW
ABR20 0757-0923 RIEXD MET FLM 910 OHM 2% 1/4u ;
ABRZ1 0698~3381 R:FXD COMP 150 OHM 5% 1/BM ;
ABRZ22Z 0757T-0925 RIFXD MET FLM 1.1K OHM 2% 1/4w ;
ABR23 06968-3380 R:FXD CARBON 75 OHM 5% L/8W i
ABR24 0757-0924 R:FXD MET FLM 1.0K OHM 2% 1/4W :
ABR2S 0757-0922 R:FXD MET FLM 820 OHM 2% 1/4W
ABR2E 0757-0893 R:FXD MET FLM 51 OHM 2T 1/4M
ABRZ7 0757-0923 R:FXD MET FLM 910 OQHM 2% 1/4W
aAgr28 0698-33748 R:FXD CARBON 51 OMM SX 1/8W
ABRZY 0T57-0922 RIFXD MET FLM 820 OHM 2Y 1/Uw
ABRZQ 0757-0893 RIFXD MET FLM 51 OHM 2% t/4W
ABR31 07%7~0923 RIFXD MET ELM 910 OHM 2% 1/4W
ABR32 07157 -0904 R:IFXD MET FLM 150 OHM 2% /0w
ABR13 0757-0925 RIEXD MET FLM L.1K OHM 2X 1/4w
ABRI & 0757-0893 RIFXD MET FLM 51 OHM 2% 1/4W
ABRIS 0757-093] RIFXD MET FLN 2000 OHM 2X 1/4W
ILLETS 0757-0909 RiFXD MET FLM 240 OHM 2% 1/4W
ABR27 0757-0931 RIFXD MET FLM 2000 OHM 2% 1/4&KN
ABR3E 0757-0904 R:FXD MET FLM 150 OHM 2% 1/4w
ABR19 0757-0900 R:FXD MEY FLM 100 OHM 2% 1/4N
ABR&O AT1ST-0942 RIFXD MET FLM S600 OHM 2% 1/4W
ABR& L 0757-0941 R:FXD MET FLM 5100 OHM 2% 1/4W
ABR 42 075 T-0931 RIFEXD MET FLM 2000 OHM 2% L/74%
ABR43 0157-0945 RIFXD MET FLM 7500 OHK 2% [/4W

# See introduction to this sectlon for ordering information




ELECTRONIC

AUSTRIA
Unllabor Cmbit
Wissenschaftiiche Instrumente

Tel: (222) 42 61 81, 43 13 94
Cable: LABORINSTRUMENT

Vienna
Telex: 7S 762

BELGIUM

Hewiett-Packard S.A. Senelux
348 Bevievard dv Souverain
1160 Grusseis

Tel: 72 22 40

Cable: PALOBEN Brussels
Telex: 23 494

DENMARK
Rewlett-Packard A/S
Oatavej 33

DK-3460 Birtured
Tel: (01) 81 66 40
Cable: HEWPACK AS
Telex: 6§ 40
Hewilett-Packard A/S
Torvet 9

DK-9600 Sikeherg
Tei: (06) 827-340

P.C, Bex 12185

Kelgiaki 12

Tel: 13-730

Cable: HEWPACKOY-Helsinki
Tetex: 12-1583

FRANCE b
Hewlett-Packard France
Quartier de Courtsboeut

33 01
Cable: HEWPACK Orsay
Tetex: 60048

ANGOLA

Telectra Empresa Técnia
de Equipamentos Eléctricos
SAR

Rua de Barbosa Rodrigues
424

Box 6487

Lusats

Cable: TELECTRA Luanda

AUSTRALIA
Hewiatt-Pockard Austratia

22-26 Wair Strest
Glen Iris, 3146
Yictorla

Tel: 20.1371 (6 lines)

Cable; HEWPARD Meibourne
Teler- 31024

Hewiett-Packard Australia
. Lid,

61 Alexander Street
Crows Nest 2085

New South Wales

Tel: 43,7366

Cable: HEWPARD Sydney
Telex: 21561

uwlcll Pachard Australia
Ud.

a7 le“ Ross
Prespect 5082

South Australis

Tel: 65.2368

Cabie: HEWPARD Adelaide
m:"wn Packard Australia
2nd Floor, “Suite 13
Casablanca Buiidings
196 Adelaide Terrace
Perth, W.A, 000

Tel: 21-3330

Cabie: HEWPARD Pertn

Hewlett-Packard Australia
Pty. Ltd.
10 Woolley Street

Tel: "'IIN
Cable: HEWPARD Canberra ACT

Hewiett-Packarg Austratia
Pty. L.

75 Simpsons Rosd
Bardon

Queensiand, 4068
Tek: 36-5411

Kuwlctt—'khd Frlou
4 Quai des

69 Lyon “ﬂ
Tel: 7042 63 45
Cable: HEWPALK Lyoe
Telsx: 31817
mmt-h:m Frlltl
2% rue de
F31 .ll-t
Tel: (61) 85 &2 29
Telex: 51987

GERMANY
Hewiett-Packand VtmllBI-GlMI
Strasse 1

Telox: 4% 32 AS FRA

Hewiett-Packard Yertriebs-GmbH
Wilmersderfer Strasse 113/114
0-1000 Berfla W. 12

Tel: (0311) 3137048

Telex: 18 34 05

Hewiett-Packard Vartrisds-GmoH
Herrenbergerstrasse 110
D7030 BlaKagen, Wirttembderg
Tel: 0703144
Cable: REPAC lullnnn
Telex: 72 65 739

Hewlett-Packard Vertriebs-GmoH
s

seldert
Tek: (0211 63 80 31/35
Telex: 85/86 533

Hewlett-Packard Vertriebs-GmbdH
Wendenstr. 23

Tei: (0411) 24 05 51/52
Cal ACKSA Hamburg
Telex: 21 53 32

HEWLETT- PACKARD

EUROPE

Hewiett-Packard Vertriebs-GmoM
Reginfrisdstragse 13
Miachen

os 9
Tel: (O811) §9 59 71/75

Telex: 52 43 85

GREECE

Kostas Karaysnnis
18, Ermeu Street
Athess 126

Telex: 21 59 62 RKAR GR

IRELAND
Hewleft-Packard Lts.
224 Bath Road

Slongh, Suchs, England
Tel: Stough 753-33341
Cabie: HEWPIE Slough
Telex: 84411

1TALY

Hewiett-Packard Italians S.p.A.
Via Amerigo Vespucci 2
20124 Milase

Tel: (2) 6251 (10 lines)
Cable: HEWPACKIT Milan
Telex:

Hewiett-Packard Itatians S.0.A.
Palazzo talla

Piazza Marconi 25
00144 Rome - Eur

Tel: 6-591 2544

Cable: NEWPACKIT Rome
Telex: §1514

AFRICA, ASIA,

CEYLON Blue Star Ltd.
United Electricals Ltd. Blye Star House.
P.0. Box 681 34 Ring Road
Yahala BuiMding Lajpat Nagar
Stapies Street New Deihi 24, india
Colombe 2 Tah: 622276
Tel: 5496 Telex: 463
Cabile: HOTPQINT Colombo Cable: BLUESTAR
PRU: Blue Star L1d.
sr‘vmllcsl 17-C Ulsoor Road
3 Roag L 8

19
P.O. IOI 1182

TI 6 75628
Cable: NE 1-NAMY

ETHIOPIA

Atrican Saiespower & Agency
Private Ltd., Co.

P. 0. Box 718

58/%9 Cunningham St.

Agdis Abakz

Tel: 12285
Cabie: ASACO Addisababa

HONG XONG
Schmidt & Co. (Hong Kong) Ltd.
P.0. Box 297

1511, Prince’s Building 15th Floor
10, Chater Roac

Hong Keng
Tel: 240164. 232735
Cable: SCHMIDTCO Hong Kong

INDIA

Bive Star L1¢.
Kasturi Buiidings
Jamshedji Tats Rd.
Sembday 208R. india
Tel: 29 50 21

Tetex: 2156

Cable: BLUEFROST

Btue Star Lte.
8ang Box House
Prabhagevi
Semasy 250C
Tel: 43 73 01
Tetex: 2156
Cable: SLUESTAR

Blue Star Lta.
14/40 Civit Lines
Konpur, indiz
Tel: 6 88 82
Cable: BLUESTAR

Blue Star. Ltz
7 Kare Street

ndia

Caicutts 1,
Tel: 23-0131
Teter: 655
Cable- BLUESTAP

Blye Star, Ltd.

96 Park Lane
u:-uvun 3, indi2
Tel: 7 6.

Cable: ILU[I'IOST

Blue Star, Lta,

23/24 Second Line Ges.
Magras 1, India

Tel: 239 58

Telex: 379

Cable: BLUESTAR

Blue Star, Lid.

18 Kaiser Bungaiow

Oingli Read

Jomshedpur, india
04

Tel: 38
Cable: BLUESTAR

INDONESIA

Bah Belon Trading Coy. % «
Ojalah Merdeka 29

Bai

ndung
Tel: 4915 51560
Cable: LMY
Telex: 809

IRAN

Telecom, Ltd.

P. 0. Box 1812

240 Kh. Saba Shomau
Teheran

Tel: 43850, 48111
Cable: BASCOM Tehersr

ISRAEL

Electronics & Engineering
Olv. of Motoroia Israe L1

17 Aminadav Street

Tel-Aviv

Tel: 35941 (3 tines)

Cable: EL Tel-Aviv

Tetex: Bastel Tv 033-569

JAPAN
Yohogawa-Hewistt-Packare t o
Ohashi Building

59 Yoyogi 1-chrome
Shibuya-ku, Tekye

Tel: 03-370-2281/7

Telex: 232-2024YHP

Cable: YHPMARKET 10y ;3 ~ -

Telex: 16621

PORTUGAL
Telectra
Empresa Tecnica de

Electricos, Sa.r.l.

Rua Redsige da Fonseca 103
2.0. Box 2531
Lishen 1

Tel: 68 60 72
Cabl

le: Lisben
Telex: 1598

Atsio Ingemieros SA
Enrique tarreta 12
Madrid, 1§

Tel: 215 35 43
Cable: TELEATAIO Madria
Telex: 27249€

Ataio ingenieros SA
Gandiar 76

Sarcaiens §

Tel: 21144-66

Cable: TELEATAIO BARCELONA

AUSTRALIA

Yokogaws-Hewiett-Packard Ltd.
Nisei ibaragi Bldg.

ibaragi-Shi
Osaka

Tel: 23-1641
Telex: 385-5332 YHPOSAKA

Yokogawa-Hewiett-Packard Lid.
ito Building

No. 59, Kotori-cho
Naksmura-ky, Nageya City

Tel: 5510218

Yokogawa-Hewlett-Packard Ltc.
Nitto Bidgg.

2300 Shinohara-cho,
Kohohy-ky

Yokohsms 222

Tel (409 432 1504°5

KOREA

American Trading Co.

Kores, Ltd.

Seoui P.O. Sex 1103

7th & 8th fioers, DaeKyung Bidg.
107 Sejong Ro

Chongro-Ku, Seout

Tei: 75-5841 (4 tines)

Cable: AMTRACO Seou!

LEBAMON
Constantin €. Macridis
Clemencesu Street
P.0. Box 7213

Tel: 220846
Cable: ELECTRONUCLEAR Seirut

MALAYSIA

MECOMS Malaysia L1d.

2 Lorong 13/6A

Section 13

Petaling Jaya, Saiemger
Cable: MECOME Kuata Lumpur

. LDA,
4] Ml 14 Ay. B Luis
P.0. Box 107

Laurencs Marque:

Cable: NECON

NEW ZEALAND
Hewletl-Packarg (N.2.) L10

32-34 Want Terrace
P.0. Box 9443

wel ol

Tek: 58-559

Cabie: HEWPACK Wellingtcn
Hewlelt Pacharg (N 2. Lig
Box 51092

Pubkurangs

Tet: $73.733

SWEDEN
Hewiatt-Packacd Sverige AS
Enighetsviigen 1-3

Fack

$-161 20 Sremma 20
Tel: (08) 38 12 50
Cable: MEASUREMENTS

Stackholm
Tetex: 10721
Hewiett-Packard Sverige A8
Hagakersgatan 9C

Bex 4028

$ 431 04 Mbladal 4
Tet: 031 - 27 &8 0O
Telex: 21 312 hominal

SWITZERLAND
Hewlett Packard Schweiz AC
Zurcherstrasse 20

CH-3952 Schiieren Zurich
Tel: (051) 98 18 21/2¢
CH

Telex: 2 24 36

TURKEY
Teleham Enginesring Bureau
P.0. Box 378

shoy

Kar

Istanbel

Tel: 49 40 40

Cable: TELEMATION Istantwt

PAKIS‘I’AN (EAST)
Mush

31, Jinnah Avenue
Oacea

Tei:

Cable: NEWDEAL Dacca

PAKISTAN
Mushko & Compamy, L:2

Karachi 3
Tel: 511027, 512927
Cable: COOPERATOR Xara:~:

PHILIPPINES
Electromex tnc.

Makati Commercial Cene-
2129 Pasang Tamo
Makati, Rizal O 708

£.0. Box 1028

Manits

Tel: 89-85-01
Cable: ELEMEX Mamila

SINGAPORE

Mechanical and Combus:.cr
Engineering Company L:2.

9, Jatan Kilang

lﬂ Hill Industrial Estats

hl “ml.
Cable: MECOM® Singapz-e

SOUTH AFRICA

Hewiatt Packard South £¢rica
(Py.), Ltd.

P.0. Box 31716

Braamfontein Transvas

Milnerton

30 De Beer Street

M

Tel: 725-2080. 725-203¢
Telex; 0226 JK
Cable: HEWPACK Joharnesturg

Hewlett Packard South 2/ -2
(Pty.), Ltd.

Breecastie House

Bree Street

Cape Town

Tel: 3-8019, 36545

Cable: REWPACK Cape i~ -

Teter- 5-0006

Hewiett Packacd Sauth &er. 3
iPty.), Lta,

308 Glenwaod Centis

Corner Munt & Moore bcie:

P O. Box 99

Overport, Nata;

Tet 347536

INSTRUMENTATION SALES AND SERVICE
EUROPE. AFRICA, ASIA, AUSTRALIA

Srussels 1150, Beigium
Tl 34 33 32, 34 26 19
Cable: SELRAMEL Brysseis
Teles: 21790

SOCIALIST COUNTRIES
PLEASE CONTACT:
Correspondence Otfice for
Eastern Ewrape

lanstraise 23/2

Pustisch

AL204 Viessa, Austria
Tel: (222) 3344 06/0%
Cable: HEWPACK Viemna
Telex: 75923

Tet: (022} 41 34 00
Cable: HEWPACKSA Ganevs
Teler: 2.24.08

TAIWAN REP. OF CHINA
Hewiett Packard Taiwan

19 Chung Shise West

Sec. 1

Overseas insurance

Corp. 8idg. 7th Fioor

Taipei

V!l 57’-605 579610, 579612
‘o Bankamerica TP 333
Cuiv u:wm:x Taipet

THAILAND

The Internationa
Engineering Co., Ltd.

P. 0. Box 39

614 Sukbumvit Rosd
Sanghek

Tet: 910722 (7 lines)
Cadle: GYSOM
TLX INTENCO BK.226 Barghon

VIETNAM

Papinsolar Trading inc.
2.0, Box -3

216 Hien-Yuong

Tei: 20805, 93398
Cable: PENTRA, SAIGON 242

ZAMBIA
R. ). Tilbury (Zamoia) Lta.
P.0. Box 2792

Lsaka
Lameia, Central Mnu

MEDITERRANEAN

MIDOLE EAST coumuzs
NOT SHOWN PLEA!

CONMTACT:

Hewlett-Packard Correspondence
Oftice

Piazza Marconi 2%

{00144 Rome-Eur, (taiy

Tel: (6} 59 40 29

Cable: HEWPACKIT Rome
Telex: 61514

Hewiett-Packare Far bast
Area Office

P.0. Box 87

Alesandra Post Oftice
Singapoce 3

Ter: 633022

Canle: HEWPACK SINGAPOME

OTHER AREAS NOT
LISTED, CONTACT:
Hewiait-Packard

INTERCONTINENTAL
3200 Hiliview Ave.
Palo Alto, Calitornia 94304
Tei- (415) 326-7000

(Feb, 71 493-1501)

TWI 910-373-1267
Cadie: HEWPACK Palo Altc
Teles- 034-8461




SECTION Vi
CIRCUIT DIAGRAMS

8-1. INTRODUCTION
8-2. This section includes the following:

a, General Notesfor Schematic Diagrams aregiven
in Figure 8-1,

b. Block Diagram (Figure §-2},

¢. Schematic Diagrams and Component Location
illustrations of Model 5257A circuits, assemblies and
connectors in the order of their assembly designation
(Al through Al1l, Figures B-3 through 8-10). These
figures also include voltages,

8-3. The Block Diagram or any schematic diagram,
when unfolded, can be used with any other part of this
manual, or with the manual closed.

8-4, Devoltages aremeasured with a HP Model 412A
DC Voltmeter. Typical voltages are shown.
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Figure 8-1. Schematic Diagram Notes

SYMBOLS SWITCH DESIGNATIONS

|

FRONT PANEL

REAR PANEL

r'\
||
||
eJd

KNOB CONTROL A3SIBR(2-1/2)

SCREWDRIVER ADJUST

MAIN SIGNAL PATH

FEEDBACK PATH A3S1 SWITCH S1 WITHIN ASSEMBLY A3

CONDUCTING ELEMENT

WIPER MOVES TOWARD ''CW'" WHEN

W CONTROL 1S ROTATED CLOCKWISE

B 2ND WAFER FROM FRONT
POWER LINE GROUND (A=1ST, ETC)

CIRCUIT COMMON GROUND

TEST POINT
R REAR OF WAFER
(F=FRONT)
‘*AND'* GATE
INHIBIT GATE
TERMINAL LOCATION (27)
-1 H
(2-172) (VIEWED FROM FRONT"
""OR" GATE

@ﬁﬁ@eng.ugo

WAVEFORMS SHOWN ARE TYPICAL

REFERENCE DESIGNATIONS

REFERENCE DESIGNATIONS WITHIN ASSEMBLIES ARE ABBREVIATED.
ADD ASSEMBLY NUMBER TO ABBREVIATION FOR COMPLETE DESCRIPTION.

ASSEMBLY ABBREVIATION MPLETE DESCRIPTION
A25 (o3} A25C1
A25A1t CR1 A25A1CR1
NO PREFIX J3 J3

Assembly Stk.No. Assembly Series No.
Assembly Assembly (includes A25A1 (used to document

Number Name Assembly) changes)
/\

N\ s
A25 POWER SUPPLY ASSY(osloo 6007} SERIES 330

"_-Al RECTIFIER ASSY

12 mounted on Rectilier ]3 not mountec
Assembly A25 Assembly - (°5I°° -603') | on Assembly A2F
Numbers indicate Part of A25
Pins of ]2 \l
Ll +6.3v
TO
| ASPI(6)

Transioemer /1/

Terminal
Numbers

\

+6.3V supplied
from |3 10 Pin 6
of PI1 on
Assembdly AS




Figure 7-3. A4 Component Locator
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Figure 7-4. All Component Locator
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Figure 7-5. A8 Component Locator










HEWLETT (b PACKARD'

MANUAL..CHANGES

'i'. ‘ . _ . ~MODEL 5257A
e TRANSFER OSCILLA'I‘OR -
' - 3:_1-,_”-_‘; s Manual Serial Prefix: 11044
( Co T el Manual Printed: APRIL 1971

HAKE&LL CORRECT!DNS IN TH1S MANUAL ACCORDING TO ERRATA BELOW, TREN CHECK THE FOLLOWING TABLE FOR YOUR
. INSTRLIMENT SERI.&I_ F‘REFl)( L] DIGITS] OR SERIAL NUMBER 18 DIGITS) AND MAKE ANY LISTED CHANGEI(S] N THE MANUAL.

e New TEM, !

e .

 SERIALPREFIX OR NUMBER 0 7 HAKE MANUAL CHANGES :.SERZIAL.' FREFIX OR numsER | MAKE MANUAL CHANGES
B PO R Vo
-
i
t &
e NOTE 7
1248) " This change provides for the new standard panel color (MINT

GRAY), for plug-in instruments. The former standard color
(LIGHT GRAY) is available 23 color option A85,

Page 6-14, Table 6-1:
Change MP21 to 05257-20085; add to description STANDARD (MINT GRAY).
) | . ASd MP20 00257-20082 PANEL: FRONT OPTION AB5 (LIGHT GHAY).

r June 23, 1971 Supplement A for
L ; 05257-30012

1-5€0058 PRINTCD 1 :
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Al operates at either the VFO frequency or 1/4
the VFO frequency. Al gives the signal that
generates the sampling pulses via the stripline
pulse generator A2. In the .05-.2 GHz range,
-15 V is removed from CR1, CR2, and CR3, and
applied to CR4 and CRS5 so that only the VFO
signal that is divided by 4 is allowed to trigger
the pulse driver. The reverse occurs on all
other ranges. R17 is selected for best sensitivity
at 18 GHz. Its value ranges from 82Q to 240Q.
The signal at Q6 collector is about 6 volts peak-
to-peak.

A2 generates pulses thatdrive the sampling diodes.
A2CRI1 canbe open-circuited by turning the plastic
screw above it ccw. This will simulate a non-
sampling condition as shownby waveform 4A. The
A2 output waveform 5 cannot be used to determine
anRF shorted stripline. Donotattemptany repairs
on A2 other than replacing CR1. Do not unsolder
C1l at A2, always unsolder at Al. The contact
under A2CR1 is cut to fit. A shorted stripline is
usually caused by a fine wire coming through the
hole on theboard and touching the ground plane on
the bottom causing a non-sampling condition.

Al_PULSE DRIVER

-

J3(P) P3(P)

FROM > > !
A7 DIODE

SWITCH

___ A2 PULSE GENERATOR
7 r

DRIVER
‘ AMPLIFIER

TO A3

CRI,2,3
FROM !
A8(C)

m [

l SAMPLER

|
Q1-06 {
|

3.5V p-p@ 17 MHz
A2CR1 OK

.4V p-p@ 17 MHz
after 20Q resistor

i 1

PRt

6 V p-p@ 17 MHz
collector of Q6 to grd

.5V p-p @ 70 MHz
.2 GHz - 18 MHz range

Vo
:\' Loioa S
BICSRYRERNAY

1

'”- Wl
hhfjh-

.5V p-p@ 17 MHz
.05-.2 GHz range

\l«Va.vel'OI‘ms taken with HP 180A, 1801A Vertical Amplificr und « 10004A 10 1o 1 Divider Probe. The 5257A
is in APC mode with no fx input, VFO at 70 MHz, .05 to .2 GHz range. LEVEL tullv CW, N =001 and
sampling. Waveform notes indicule exceptions to these conditions.
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Section VIII
Circuit Diagrams

A3 contains the sampling diodes which receive their
input from the attenuator INPUT signal and the
stripline pulse generator A2. A3 output is a low
level signal that is the differencebetween the VFO
and the sampled INPUT signal.

To check resistance at INPUT connector measure
from center of INPUT connector to ground with an
HP 412A. Resistance should be 50Q +2Q. If re-~
sistance is not within this range factory repair
will be necessary.

Sampling diodes A3CR1and A3CR2 may be checked
with an HP 412A onthe 10K range. TocheckA3CR1
measure from the center of INPUT connector to
pin 11 on A4 circuit board connector with A4 re-
moved. To checkA3CR2 measure from the center
of INPUT connector to pin 12 on A4 circuit board

part no. for A3CR1 and A3CR2 is 1901-0617 and
includes CR1, CR2, plus holder and resistor in a
matched pair.

A4 circuits amplify the sampling diodes output.
Amplifier bandwidthis about 1 kHzto4 MHz. Also
included on A4 are a 1 kHz oscillator and a 1 kHz
filter which are part of the lock sensing circuit in
the APC mode.

The front-panel APC BAL control is set to give
midscale meter reading in the APC mode with the
VFO at 100 MHz, LEVEL ADJ full cw, and no in-

" put signal.

Lock sensing can be checked by checking the dc
voltage at A6(6). A voltage of -15 V indicates phase
lock and Counter enabled; -7V indicates no phase

connector with A4 removed. The diodes should lock and Counter is disabled.

have a front toback resistance ratio of 10K to in- ‘
finity. Duringtheabovetestsbe surethat thereare A4 output waveforms at pins 3 and 6 are shown be-

no other connections to the 5257A. Replacement low as waveform no. 7.

A3 SAMPLER A4 APC NO. |
—-—- = - - - ! i - —_
L IkHz OSC
FROM \ SHORTED SAMPLING APC MODE ikHz | | 1 10 AB(1)
1Y 24 sTus DIODES ONLY FILTER
| i ) [
TO A5(8)
! ’\
INPUT D son | TO METER IN
CONNECTOR ./ ATTEN | el | T APC ONLY
|
{ TO A5(10)
|o A6(10)
- -

-

A4 AS VIEWED FROM
COMPONENT SIDE

13

67 10
Ljuuyuuul

* If sampling there
is a small, <20 mV
signal here in no
lock condition.

.3V p-p@ 1 kHz

.5V p-p@ 1kHz
non-sampling *

pin 3 is the same

Waveforms taken with HP 180A, 1801A Vertical Amplifier and a 10004A 10 to 1 Divider Probe. The 5257A in
APC mode with no fx input, VFO at 70 MHz, .05 to .2 GHz range, LEVEL fully CW, N = 001and sampling.




Section VIII
Circuit Diagrams

A1l assembly is located at the rear of the 5257A
above the plug-in connector. It filters and feeds
power supply voltages from Counter to the 5257A
regulators. Check this assembly for burned coils.

can affect adjustment of A4R10. Q10 is amplifier
for isolation of pulses appearing at the Pulsed
RF Qut jack. The signal that appears at Ql, Q2
is converted by peak holding circuits so that the

meter acts as a zero beat detector in the RF
A5 assembly regulates power supply voltages. mode, The meter is not connected to this cir-
The +13 V and -10 V can be +.5 V. These levels cuit in the APC mode.

+20V
PIN | +20V 30ma s
AS L — = +13V REG
20 +13v 09,012,014 E
COUNTER 32
PLUG IN — | PIN LAY All ASSY Sma
CONNECTOR 15
PIN +H3V sy as ;
o — = — IOV REG
2 290mo QI,Q13,015 o

FROM 8 ° TO PULSED 0
>—— asalo H}’— RF JACK
A4 (3) (FRONT PANEL) 0 A

FROM \, 10 m PEAK
Aais) / lQZ/ ggLDING
Q4,05

15 TO METER f.
OC amP Q8 (RF MODE ONLY)

-
1 PIN | = =20V
| BRSO | PING - -13V "
| PIN 7= -10V

8 10
|

1 5 7 5
ULLULIUUUOUULY

PULSED RF
ouT

4.
2

.5V p-p @ 1kHz, sampling .5V p-p @ 1kHz, A4(6)or (3)

5.5V p-p @ 1kHz, not sampling

Waveforms taken with HP 180A, 1801A VerticalAmplifier anda 10004A 10 to 1 Divider Probe. The 5257A in
APC mode with no fx input, VFO at 70 MHz, .05 to .2 GHz range, LEVEL fully CW, N = 001 and sampling.

8-8
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Section VIII
Circuit Diagrams

A6 gives frequency compensation for

points: RANGE -3dB
.05 to .2 GHz 70 kHz
.2to 1 GHz 16 kHz
1to 4 GHz 3 kHz
4 to 18 GHz 800 Hz

Note: This is not the loop bandwidth,

the phase

lock loop. Eachrange has adifferent time constant
inserted into the loop to give the following -3 dB

A6 also contains parts of the system lock indica-
tor. In the APC mode with a phase lock condition
a1 kHz signalappears at Q2 input. The level must
be greater than 20 mV and will cause -15 V at pin
6 to enable the Counter.

The waveform at point 6 was taken with the unit
sampling. Thelevelat this point is small so check
the dc output voltage for proper indication.

FROM

A4(6) Qi

.05-.2 GHz

2= GHz

=

~10v(L)
RANGE SWITCH

4 -18GHz
O

> 10

LTV p-p@ 1 kHz
.05-.2 GHz range

1 6 B
Luuuyy

018
UiuuBY

CRI CR3
CR2 CR4
Q4 Q6 Q9 Ql2
cs c9 cr2 ci3 o
| L
= TO AT7(A)
FROM ! PEAK LEVEL |6 s
A& (1) HOLDING DET T D
~15VDC COUNTER ENABLE
~7v0DC COUNTER OISABLZ
.3Vp-p@ 5 v
- . p-p
1 kHz non A6 AS VIEWED FROM @ 1 kHz
sampling only COMPONENT SIDE

-15v
OR
-7V

.4V p-p@ 1 kHz
4-18 GHz range

Waveforms taken with an HP 180A, 1801A Vertical Amplifier and a 10004A 10 to 1 Divider Probe.

(3 1

The
5257A in APC mode with no fx input, VFO at 70 MHz, .05 to .2 GHz range, LEVEL fully CW. N = 001

and sampling. Waveform 8A taken with RANGE set to 4-18 GHz,

——————————repper e




Section VIII
Circuit Diagrams

AT includes three circuit boards, 1) linearizer
A7A1, 2) VFO control ATA2, and 3) VFO ATA3.
The frequency range is 66.7 to 133.3 MHz and is
the signaldisplayed by the Counter after prescaler
A8. In the APC mode input is from A6. In the
PRF mode pin E is grounded and -15 V is applied
to pin B which sets point 9 at approximately +8 V
as measured with an HP 412A. In the PRF mode

a signal from A6 has no effect on A7TA2. The lin-
earizer is enabled in the APC mode and holds the
VFO level over the tuning range by inserting R8
through R17 into the loop. At 133.3 MHz all the
resistors are used. The VFO control ATA2 uses
two reverse biased varicaps CR1 and CR2. The
capacitance is inversely proportional to the bias
(an increase in bias decreases the capacitance).

E
— =" ——1 —-— = - -
‘ l I l o 0 u3ip)
0 Y ! e
' I FO l |

FROM LINEARIZER | 4| hid I VFO

46(8) | ATAl [ D [T | ATA3 [
I I | l | 22 TO J3(R)
| | I | | V

2.5V p-p@ 1 kHz
(PRF mode measure
approx. +8 V on HP 412A)

Waveforms taken with an HP 180A, 1801A Vertical Amplifier and a 10004A 10 to 1 Divider Proti
5257A in APC mode with no {x input, VFO at 70 MHz, .05 to .2 GHz range, LEVEL fullv (W',

.TV p-p@ 1 kHz

The
- 001

and sampling. Waveform 9 note indicates de volts for PRF mode.

8-12
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Section VIII
Circuit Diagrams

A8 (see block diagram below) converts the input
signal into square waves of relatively constant
amplitude at exactly 1/4 of the input frequency.
That constant amplitude square wave is the coun-
ted signal. The other output is applied to the Al
pulse driver in the .05 to .2 GHz range only. R8
should be adjusted for a stable count at 200 MHz
with an 80 mV input signal.

CR1and Q3 provide a current source for differen-
tial amplifier Q1 and Q2. Ul is a Schmitt Trigger
which sharpens the waveform for divide-by-two
integrated circuits U2 and U3. The square waves
out of U3(4) and (6) and 1/4 of the input frequency.
Emitter followers Q5 and Q6 level shift those

square waves which are then amplified by Q4 and
AT.

In the APC mode, when the VFO is not phase
locked, an INHIBIT signal from the A6 assembly
will prohibit the counted signal at the output of the
prescaler from being applied to the counter. The
-TV INHIBIT signal from A6 is applied to Q8.
turning it on. During the time Q8 is on, there is
a short circuit to ground through C8, Q8, and C9
at the counted frequency. If the VFO becomes
phase locked, a -15V ENABLE signal from the A6
assembly cuts off Q8 and the counted signal is
coupled through C7 to the counter. In the Pulsed
RF mode of operation, the input to Q8 is always
-15V.

DIFFERENTIAL SCHMITT
AMPLIFIER TRIGGER
67-133MHZ
VFO INPUT a1
FROM A7 Gz st J
VtA P3(R)

pra - L3

FROM AG(6) J
—-/5V ENaBLE

a8
7V INHIEIT 7 V

8-14
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Section VIII
Circuit Diagrams

A9 gives startand stop signals for Counter gating.
Itreceives reset, period, gate enable, gate inhibit,
and holdoff from Counter. The output period is N
on the . 05-.2 GHz range with pin 4 grounded. On
allother ranges the output period is 4N with pin 4
ungrounded. On the . 05-.2 GHz rangethe counted
signal will be 1/4 the FREQUENCY dial reading.
On all other ranges, the counter signal is the FRE-
QUENCY dial reading if the thumbwheel switches
are set to 001, A10 extends the Counter gate time
by any desired integer up to 2217.

Note that integers up to 399 can be set, but are
not used for practical measurements.

The thumbwheel switches on the front panel are
used to dial the integer by which the Counter gate
time is multiplied. These switches canbe checked
independently from the rest of the instrument by
performing gate extender check in Paragraph 5-117.
The VFO section must be operating for the complete
test but if the gate light is cycling it is a good in-
dication of proper operation of A9 and A10.

PERIOD

A9
GATE TIME EXTENDER

| o (
GATE ENABLE P6(2)

9

—— GATE INHIBIT P6(23)
7

——< HOLD OFF P6{43)
4

—<SEE TEXT

L6 o sTART PE{2D)

5

L — 5 > STOP P6(22)
FROM
COUNTER \_13 m 14 RESET
P6(ad)
RESET m
b 15 !
COINCIDENCE @ PERIOD
N OR 4N
15 i
AIO PRESET DECADE
R 1a]p |13 NJzmn. Tiolo Js E 5 |pJalc |3 ]8 |2
B |8 |2 |a pfp |C|c |8 |B |a]|a D |lo|clc |8 |B|a [a
s2¢ s28 s2a
HUNDREDS TENS UNITS
THUMBWHEEL SWITCHES ?
A9 AS VIEWED FROM
COMPONENT SIDE
t 12 14 l
lgUUUUUlJlJUUU Q{U g
4Vp-p@ !
@ 50 us/cm

Waveforms taken with an HP 180A, 1801A Vertical Amplifier and a 10004A 10 to 1 Divider Probe.

The

5257A in APC mode with no fx input, VFO at 70 MHz, .05 to .2 GHz range, LEVEL fully CW, N = 001

and sampling. Counter TIME BASE set to .1 ms.

8-16
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A9 AS VIEWED FRO

COMPONENT SIDE

12 14
\‘\uuuuuuuuuu UWJ

4Vp-p@
@ 50 pus/cm

4Vp-p@

e b b bw e e w

Waveforms taken with an HP 180A, 1801A Vertical Amplifier and a 10004A 10 to 1 Divider Probe.

and sampling. Counter TIME BASE set to . 1 ms.

The

5257A in APC mode with no fx input, VFO at 70 MHz, .05 to .2 GHz range, LEVEL fully CW, N = 001

8-16


oem
Note
repeated gray scale for clarity


o i

XAI2
(INTERCONNECTOR)

XA
(UNDERSIDE )

XA12




e 3
~eew !-‘.i"f.._%

- c t A‘. (-. . u::-.u', }#
5 VRS S: f |

— “—---."i ‘

A




A7A1

A7A2

A7A3



" ’
&
$ LN \g
2 » ...

s.ii,
..z\

WO W

0-’- -\¥.. so‘ul \
¥ L _ e&. xN oy heb

’t.m. '»._.. ov\/%ha!- . ‘
£ ,

WO WY

A8






i
;
£
-
N

A1l

A2



THE END

Rather a challenge as the scanned material is much like you see here — some generations old.

MW March 2007

What follows is a useful download about nixie displays. About half way through there is a description of

the display used in this counter.



Nixie Displays

NIXIE TUBE DISPLAY S

The Nixie tube ("Numerical Indicator eXperimental™) was invented in 1952 by the Haydu
brothers and soon commercialized by the Burroughs Corporation. The standard display
consists of ten individual digit wires inside a vacuum tube. Applying a small amount of
current at arelatively high voltage causes the wire to glow, illuminating the digit.

Nixies have long since been replaced by light-emitting diode (LED) and liquid crystal
(LCD) displays, but | am interested in collecting and preserving these classic pieces of electronic history.

If you have any Nixie tube devices or driversjust gathering dust that you'd like to get rid of, please send me an
e-mail and we can work something out!

I'd also love to find actual Nixie clocks, whether test equipment (such as the Hewlett-Packard HP 571B) or
commercially made units.

NIXIE BASICS

[Excerpted from Fundamentals and Applications of Digital Logic Circuits by Sol Libes, 1975, Hayden Book
Company.]

(Click on either Figure for alarger version.)

Gas-Discharge Display

More commonly referred to as Nixie, the gas-discharge
tube was introduced by the Burroughs Corporation in
1955. It is basically a cold-cathode tube (Figure 9-14)
with separate cathodes in the shape of characters. When
asufficient potential is applied (approximately 175
volts) between the selected cathode and plate, the gas
surrounding the selected cathode isionized and glows.
Other types of gas-discharge displays are available
having glow-bar segments to form in-plane characters
and also cathode rods to illuminate a printed or cut-out
character.

Flg, 9-14, Cald-cetrods digital readout (Mixie R with 10 decoder @nd

driver, Wowriesy Soorowgets Corg )

Figure 9-15 shows how atypical gas-charge display tubeis driven
from TTL logic. IC-7490 is a decade counter with parallel BCD 0
output and serial count input. The overflow from the counter is used i ECE

to operate the next more signficant digit display. The BCD counter fa . J TTITTY " - —mon e
output is fed to a quad bistable latch (IC-7475) which actsas a “+H I | i’._'_:-.f-'
memory storage. The count is stored in the IC until a strobe pulse ‘ H
allows the output of each latch to change. This prevents the display | | |
from being a blur of changing numbers. The BCD output of the 0 -:
latch is decoded by |C-7441 (BCD-to-decimal decoder/driver) to a LA |
one-of-ten decimal output. The IC also has high-voltage driver i
transistors to drive the cathodes of the tube. [Ta &

Fig. 9-15, Mixia B tube and assocated ciicuitoy

NIXIE DRIVE CIRCUIT

The following is taken from Circuits for Digital Equipment by C. J. Dakin and C. E. G. Cooke (1967):

Where character readout is required multi-cathode gas discharge tubes are used. One method of
construction is to make each cathode the shape of the character to be displayed. For example one
tube might have 10 cathodes in the shape of numerals 0 to 9. To cause the required cathode to glow
asuitable voltage is applied between the anode and the selected cathode.

Typically the discharge will strike at about 80V and burn at about 60V. The circuits to drive such
tubes must therefore be able to supply such voltages.

A suitable circuit is shown in Fig. 16.9. Note that when Tr is off the collector does not rise to
+150V but is'caught' at about +80V provided one of the other cathodes is energized.

The disadvantages of thistype of indicator are:

1. The charactersdo not lie in the same plane.
2. The number of charactersin onetubeis limited to about 12.

The advantages of this type of indicator are:

1. The characters are well-shaped.
2. The characters are bright and can be large. (Tubes with charactersup to 3 in high are
available))

http://www.decodesystems.com/nixie.html (1 of 7)9/03/2007 11:28:29
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Nixie Displays

Fig. 16.9. Multi-cathode indicator drive circuit (shaped cathode)

DRIVERS

. 7441 - Early BCD Nixiedriver

DUAL-IN-LINE PACKAGE

- (TOP VIEW)
GND
6115 [1al]13]] 12 uLm 9
1

9 8 015467 3 2
» |
o BCD-TO-DEC IMA

/ DECODER/DRIVER :

e A D B C
r_] 3 3 J
LT LTI T T

vCC
IC 26, 27, 28 29, 30, 3]
SNT441B

* THESE ARE THE DISPLAY TUBE NUMBERS WHICH WILL BE TURNED ON BY THE
10 DECODER-DRIVER OUTPUTS. THE ACTIVATED OUTPUT WILL BE "LOW" AND
THE OTHER NINE OUTPUTS "HIGH". FOR EXAMPLE, IF THE NUMBER "7 15
ILLUM INATED IN THE DISPLAY TUBE, PIN 10 OF THE DECODER-DRIVER WILL BE
"LOW" AND THE OTHER NINE OUTPUT PINS WILLBE "HIGH"

LOG IC LEVEL VOLTAGES

MINIMUM MAX IMUM
INPUT-HIGH ra
INPUT-LOW 0.8V
OUTPUT-HIGH 2.5V 9.0V

This part was also sold by Radio Shack as catalog number 276-1804.

. 74141 - BCD Nixiedriver
. 8T - Signetics Nixie Driver: Click here for the datasheet.

ARTICLES ABOUT DISPLAY TUBES

Electronics hobby magazines from the 1960's . " i
. . .. =0 el
and 1970's occasionally ran articles on Nixie " '";{3'_9 kil BSSTI
tubes and other cold cathode display devices. s lele Fope
|'ve begun to scan the articles from old I BT il
. . =] )
magazines and make them available. — A B
(R an i | i T8
. . . | : T e AT TEM
Click here to view an index to severa | T pin Ko, ELFWENT
. . . . I AGNE
construction projects from the magazine Radio- cl Rl 2 KA
. i K13
Electronics. 250 il
e B
' Fri—t Kl
A7 THROUG= S04 5] KX
B— K1
= K
k 45
I"i','.'. 7 :li‘ e || TN E DGR i (o (e AL L |:'| T P ] Ii_ E'!r
fhropeh L st svdtcfor, Afand i":l'J teife dvoen the ek 14 K&

MULTIPLEXING NIXIE TUBES

In 1969 Signetics published an application memo entitled Multiplex Operation Of Nixie® Tubes
Using Sgnetics Complex Arrays and Nixie Driver. It describes an approach to minimizing parts
count by using shift registers and Nixie driversto multiplex a set of Nixie tubes.

Y ou can read the note by clicking here.

RADIO SHACK 276-048 NIXIE NUMERICAL INDICATOR

http://www.decodesystems.com/nixie.html (2 of 7)9/03/2007 11:28:29
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Nixie Displays

Yes, it'strue, you used to be able to purchase nixie tubes at your local Radio Shack. I've
got afew of these tubesin their original packaging.

From the data sheet:

The Radio Shack #276-048 is a cold cathode, side viewing numerical indicator
tube. It displays the numerals O through 9 and has two internal, independently
operable decimal points located to the left and right of the numeral. The desired
numeral islit when its corresponding cathode is energized. The color of the display
isneon red. The brightness of the numerical indicator is dependent upon cathode
current, and the horizontal viewing angle is 100 degrees.

Click here to see a scan of the datasheet.

BURROUGHS 4998

. One of the smallest Nixie tubesisthe
Burroughs B4998, a top-view design

| have adisplay module from an old piece of test equipment —
that has six of these display tubes. Y

NIXIE TUBE ASSEMBLY

| have four of these Nixie tube assemblies but | don't have any documentation on
the pinouts or even what equipment these were designed for.

Any help would be appreciated.

SHRERANRRNAE

ANOTHER NIXIE TUBE ASSEMBLY

| have one of these Nixie tube assemblies and I'm looking for
the pin-outs for the BIPCO 8806-3 Nixie driver/decoders it
uses.

Y ou can see more photos and information by clicking here.

HEWLETT-PACKARD HP NIXIE MODULE

| have a handful of these HP Nixie boards, part number 05212-6016 Series
648.

They have a very interesting decoder design using neon lamps (hidden
under the black lid just behind the Nixie tube).

Thisis description of the design from Tony Duell:

HP made a decade counter/display board where the
counter flip-flops were made from pairs of transistors
in the conventional way (8 transistors on the board).
These were controlled with diodes to count in 1242
(not 1248) BCD code.

The outputs of these counters drove 8 neon bulbs,

http://www.decodesystems.com/nixie.html (3 of 7)9/03/2007 11:28:29
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Nixie Displays
and by varying the bias applied, the state of the
counter could be latched in the bulbs (that's why this
isrelevant here). These bulbs were mounted inside a L
plastic block on the PCB, and shone onto a thick-

flim circuit of CdS photoresistors. These were connected to form a binary to decimal decoder to
drive anixie tube.

Inside [the block] there are 8 neons. From the top, they are: C, C/, B/, B, D, D/, A, A/ (according to
the manual). The neon wires are soldered to the PCB. On top of the block isthe thick-film LDR
array, and on top of that is aresistor network of 10 270k resistors. The top wire of that goes to the
+20V rail, the wires on the left go to the nixie cathodes (there's a 270k resistor from each cathode to
+20V). The LDRs also connect to the cathodes. The bottom wire from the resistor network is not
used, but the pin it's connected to is the common of the LDR array, and goes to -130V.

| can provide a pinout of the 15 pin card edge, but the signals may not be too obvious without the
complete service manual. Pin 1 istowards the front (nixie tube) end

- 130V

+170V

Transfer Input (latch enable)
BCD Qut put A

Si gnal | nput

Gate I nput (Not used?)

. BCD Qutput B

10 : Signal Qutput to next decade
11 : +20V

12 . Reset |nput

13 : BCD Qutput C

14 : BCD Qutput D

15 : -15V
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And from Dave Brown, regarding model numbers:

The DCAs (Decimal Counter Assembly) in those counters (5243 series, 5245 series) camein low
and high speed versions. The -6016 is the normal low speed 600kHz version used in most of the
count positions and provides +1224 BCD output to the rear panel connector. The -6003 version is
the option 03 variation of it that provided 1248 BCD output with the '1' state negative.(as opposed to
the -6002 which was the same but with '1' state positive.)

This module was used in several pieces of HP test equipment, including the 5245L frequency counters.

W1DBM COUNTER

While not strictly Nixie technology, | have a
four-digit vacuum flourescent counter.

Y ou can see more photos by clicking here.
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Nixie Displays

MY STERY TUBE

| have adozen or so of these display tubes. They have five wire leads.
The tube is marked SP8B, H.G.B. and were made in Japan.

Does anyone recogni ze these tubes, and better, have a datasheet for
them?

| received the following information via email:

Those are single-digit vacuum fluorescent displays. "ISE" isa
subsidiary of Noritake-Itron:

http://ww. noritake-elec.conitron/

Two wires are the filament connections (takes 1.5V, AC or DC), oneis
the control grid, and the remaining two are the symbol anodes
(negative sign & overflow indicator), which should be biased at +25 to
+35 volts DC w.r.t. either filament connection, through current-limiting
resistors (10k or so).

Equipment Listing
Thefollowing isalist of some Nixie equipment in my collection.

CALCULATORSWITH NIXIE DISPLAY S

. Casio 121-B, AS-L and FX-1

. Commodore 512

. Marchant |

. Monroe 610, 1655, 1710, 1770, 1775
. SCM Cogito 412, 414

. Sharp CS-363R

. Silver Reed SE-702

. Singer Friden 1114, 1118

. Sony Sobax |CC-400W, 1CC-500W
. Remington-Rand 1259S

The main calculator pageis here.

ANACONIC 390 DIGITAL MULTIMETER

Quantity one.
Uses four NL-840 type Nixies.

FAIRCHILD 7050 MULTIMETER

Quantity one.
FLUKE 8100A DIGITAL MULTIMETER

Quantity two.

HEATHKIT IB-101 FREQUENCY COUNTER
Quantity one.

HEATHKIT IB-102 FREQUENCY COUNTER
Quantity one.

HEATHKIT IB-1100 FREQUENCY COUNTER
Quantity one.

Y ou can read areview of this counter here.

HEATHKIT IB-1101 FREQUENCY COUNTER
Quantity one.
HEATHKIT IB-1102 FREQUENCY COUNTER

Quantity one.
Thisisan eight-digit, 120 MHz counter.

Y ou can read areview of this counter here.

HEATHKIT IB-1103 FREQUENCY COUNTER

Quantity one.

Thisisan eight-digit, 180 MHz counter with phase-locked multiplier.

HEATHKIT IM-1202 DIGITAL MULTIMETER
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Nixie Displays

Quantity five.

Thisisaneat little 2.5 digit
multimeter.
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[Medium] [Large]

[Medium] [Large]

HEWLETT-PACKARD HP 3430A DIGITAL VOLTMETER

Quantity three.

I've scanned parts of the Operating and Service Manual:

Calibration

Calibration section, page 1
. Calibration section, page 2
. Calibration section, page 3
. Cadlibration section, page 4

Troubleshooting

. Troubleshooting Tree

. Maintenance section, page 1
. Maintenance section, page 2
. Maintenance section, page 3
. Maintenance section, page 4
. Maintenance section, page 5

Diagrams

. Wiring Diagram
. Location of Chassis Mounted Components
. A1l Board Component Layout

Schematics

These images are in PCX format. The origina schematics come as fold-outs in the service manual, and are too
large for my flatbed scanner. Each page has been scanned as two parts, a left side and aright side.

. Al Pagel, Left Side
. Al, Pagel, Right Side
. Al, Page 2, Left Side
. Al, Page 2, Right Side

PartsList

. Al partslist, page 1
. Al partslist, page 2
. Al partslist, page 3

HEWLETT-PACKARD 5245L COUNTER
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Nixie Displays
Quantity one.

With 5252A Prescaler and 5265A Digital Voltmeter (plug-ins).
HEWLETT-PACKARD 5246L. COUNTER

Quantity one.

With 5253B Frequency Converter (plug-in).
HEWLETT-PACKARD 5326 TIMER-COUNTER-DVM
Quantity one.

HEWLETT-PACKARD 5332A PRESET CONTROLLER/COUNTER

Quantity one.
m!f ='~"1 TE}L1.$'E::1‘FLLTHFI:UUI1th

ITRON 650 FREQUENCY COUNTER

Quantity one.
KEITHLEY 600 DIGITAL MULTIMETER

Quantity one.

MONSANTO 100C COUNTER/TIMER
Quantity one.

MONSANTO 106A REVERSIBLE COUNTER
Quantity one.
MONSANTO 1500A COUNTER/TIMER

Quantity one.

Send comments to Dan V eeneman

Click here to go to the wanted page.
Click here to go to the home page.

Last updated June 17, 2006
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Fig. 9-14. Cold-cathode digital readout (Nixie R) with IC decoder and
driver. (Courtesy Burroughs Corp.)

http://www.decodesystems.com/nixie-book-figl.gif9/03/2007 11:28:48



http://www.decodesystems.com/nixie-book-fig2.gif

I Fav

[oK
’ ANODE

. - — —NIXIE® TUBE
0123456789

0Ol 2345678g| —<DECIMAL POINT

BCD-TO-DECIMAL
DECODER/DRIVER
744 |

A B C D

A B C D
QUAD BISTABLE

LATCH ——————— STROBE
7475
A B C D
+ — TO NEXT MOST SIGNIFICANT
DIGIT COUNTER INPUT

A B C D
< SERIAL INPUT FROM LESS
DECADE COUNTER SIGNIFICANT DIGIT COUNTER

-
ol ——<_ RESET

Fig. 9-15. Nixie R tube and associated circuitry.
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KiXL's “2- BAMA

This manual is provided FREE OF CHARGE from
the “BoatAnchor Manual Archive” as a service to
the Boatanchor community.

It was uploaded by someone who wanted to help
you repair and maintain your equipment.

If you paid anyone other than BAMA for this manual,
you paid someone who is making a profit from the
free labor of others without asking their permission.

You may pass on copies of this manual to anyone
who needs it. But do it without charge.

Thousands of files are available without charge
from BAMA. Visit us at http://bama.sbc.edu
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