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SECTION I 

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 5245L, 5245111, 
5246L, 5247M, 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 u s e s  a wideband sampler  to 
compare the input signal waveform with the internal 
VFO. This eliminates the need for a harmonic gen- 
erator following theVFO and requires far l e s s  power 
than other methods. In operation the VFO i s  tuned to 
a subharmonic of t h e  input signal to produce a dc  
voltage a t  the sampler output when the input and internal 
waveforrnsare coincident each t ime the sampling gate  
opens. The automatic phase control circuit operates  
from thisdc voltage. The circuitry has a wide capture 
range and it i s  only necessary to  tune through the  
proper frequency and the VFO will "lock in". T h e r e -  
fore, tuning i s  rapidand uncritical. If the lock i s  los t  
due to an intermittent signal, the Model 5257A will 
automatically relock when the signal again appears.  

1-4. The front panel meter deflection i s  used to adjust  
input signal level, to detect zero  beat for both cw and 
pulsed rf measurements, and to observe the dc e r r o r  
voltage in the phase lock loop. The meter eliminates 
the need for an  oscilloscope to detect zero  beat, such 
a s  needed for conventional transfer oscillators. 

1-5. A jack 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 f r e -  
quency instrumentsanddevices such a s  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 p e r f o r m 
harmonic computation for the counter by extending 
the counter's gate t ime by the factor N. In this way, 
the counter's readout i s  the actual  input frequency. At 
an N setting of 001 the counter ei ther reads  the VFO 
frequency o r  theVFO frequency divided by four in the  
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 1 a t  e r in t h i  s manual. 

1-7. SPECIFICATIONS 

1-8. Table 1-1 contains a l l  technical specifications 
for the Model 5257A when operated in H P  Electronic 
Counters. 

1-9. IDENTIFICATION 

1-10. Hewlett -Packard uses a two-section se r i a l  
number mounted on the r e a r  panel. Ear l ier  instru- 
ments use an  8-digit se r i a l  number (000-00000). The 
f i r s t  three digits a r e  a se r i a l  prefix number; the last  
five digits r e fe r  to the specific instrument. Later  
instruments use a 9-digit se r i a l  number (0000A00000). 
Thef i rs t  four digits a r e  the s e r i a l  prefix and the last  
five digits refer  to the specific instrument. 

1-11. If the ser ia l  prefix of your instrument differs 
from that listed on the t i t le page of this manual, the re  
a r e  differences between this manual and your instru- 
ment. Lower se r i a l  prefixes a r e  documented in Sec- 
tion VII, and higher se r i a l  prefixes a r e  covered with 
manual change sheets  includedwith the manual. If the 
change sheet is missing, contact the  nearest  Hewlett- 
Packard Sales and Service Office listed on the inside 
r e a r  cover of this manual. 

1-12. COOLING 

1-13. The Model 5257A is cooled by the ventilation 
system of the counter in which i t  is installed. See 
counter service  manual for cooling system mainten- 
ance instructions. 
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Table 1-1. Specifications * 

FREQUENCY RANGE: 50 MHz to 18 GHz. 

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

CW MEASUREMENT ACCURACY: Retains 
Counter accuracy. 

INPUT SENSITIVITY: 100 mV r m s  (-7 dBm) for 
input frequencies of 50 MHz t o  15 GHz. 140 mV 
r m s  (-4 dBm) for input frequencies of 15 to  18 
GHz and VFO frequency of 125 t o  133.3 MHz. 

INPUT IMPEDANCE: 50 ohms nominal. 

MAXIMUM INPUT:' +10 dBm for CW signals. 
2 V peak-to-peak f o r  pulsed R F  signals. 

APC LOCK RANGE: Approximately *0.2% of 
input frequency. 

PULSE CARRIER FREQUENCY MEASUREMENTS: 
Minimum Pulse Width: 0.5 psec.  
Minimum Repetition Rate: 10 pulses pe r  sec.  
Accuracy: 0.01 cycle per pulse width (typical 

e r r o r  k20 kHz o r  l e s s  for pulse width > 2 p s ;  
&50 kHz < 2 ps)  

VFO: Frequency Range: 66.7 to  133.3 MHz. 
Drift: (With constant temperature in operational 

range of 0" to 55°C) typically +2 pa r t s  in 105 
p e r  minute immediately after turn on. Typi- 
cally k 1  part  in 107 per minute after 2 hours 
of operation. 

Temperature  Variation: Typically 1 par t  in 104 
pe r  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-7 input connector. 

METER: APC Mode: indicates loop phase e r r o r  
under locked conditions. 

Pulsed R F  Mode: z e r o  beat indicator. 

PULSED RF OUT: F o r  external oscilloscope, 0.5 
volt peak-to-peak. 

*When used with HP 5245M, 5245L (serial  prefix 
402 o r  above), 5246L, M54-5245L, o r  5247M 
Counters. Modification Kit (05293-6030) available 
to  adapt H P  52451, serial- prefix 335 and below. 

When used with 5345A an HP 10590A Plug-in 
Adapter i s  required. 
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2-1. INTRODUCTION 

Section I1 
Installation 

CAUTION 

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

2 - 3 .  UNPACKING AND INSPECTION 

2-4. If the shipping carton is damaged, a s k  that the 
c a r r i e r ' s  agent be present when t h e  instrument is 
unpacked. Inspect the instrument for damage (dents, 
scra tches ,  broken knobs, etc). If the instrument is 
damaged o r  fails to meet specification (Performance 
Check, Table 5-3), notify the ca r r i e r  and the nearest  
Hewlett-Packard sa les  and service office immediately 
(sales and service offices a r e  l istedat the back of this 
manual). Retain the shipping carton and the  padding 
mater ia l  for  the carr ier ' s  inspection. The s a l e s  and 
se rv ice  office will arrange for the repair  o r  replace- 
ment of your instrument without waiting for the claim 
against the ca r r i e r  to be settled. 

2 - 5 .  STORAGE AND SHIPMENT 

2 -6. PACKAGING. T o  protect your instrument during 
shipment o r  storage, use the best packaging methods 
available. Your Hewlett-Packard sa les  and service 
office can provide materials similar to  those used for 
original factory packaging. Contract packaging com- 
panies can provide dependable custom packaging on 
shor t  notice. 

a, If possible, use the original container designed 
for the instrument. Otherwise, use a strong carton 
(350 lb/sq inch bursting strength) o r  wooden box to 
house the instrument. 

b. Wrap the instrument in heavy paper o r  plastic 
before placing i t  in the shipping container. 

c. Use plenty of packing material  around all sides 
of the instrument and protect the front panel w i t h  
cardboard strips. 

d. Seal the package with strong tape o r  metal  bands; 
mark "Delicate Instrument". 

e. Refer to t h e  address list a t  the r e a r  of this 
manual and check with your Hewlett-Packard sa les  
and service  office for shipping instructions. All cor-  
respondence should refer to an  instrument by model 
number and the full eight-digit ser ia l  number. 

2 -7. ENVIRONMENT. Conditions d u r i n g  storage 
and shipment should normally be limited as follows: 

a. Maximum temperature 167" F (75" C). 

b. Minimum temperature -40" F (-40°C). 

TURN COUNTER POWER O F F  BEFORE IN- 
STALLING OR R E M OV I N G FREQUENCY 
CONVERTER. 

2 - 8 .  INSTALLATION 

2 -9. The Model 525 7A p 1 u g s into the rectangular 
compartment a t  the right -hand side of the front panel 
of the Electronic Counter. To install unit in counter, 
f i rs t  check that retaining latch is turned fully counter- 
clockwise, then push unit firmly into compartment 
until front panelof plug-in is flush with front panel of 
counter. Then turn  retaining latch clockwise until i t  
is tight. 

2-10. To remove unit from counter, turn  retaining 
latch counterclockwise to i t s  stop. Then g rasp  input 
connector and oscil lator k n o b  and firmly pull unit 
from counter. If any difficulty i s  encountered with 
installation o r  removal, check that retaining latch i s  
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 R F  OUT connectors 
on front panel of plug -in (see Figure 3 -9) a r e  the only 
external electrical  connections to the unit. All other 
connections a r e  made through the 50-pin connector a t  
the r e a r  of plug-in when installed in counter. 

2-15. Modifications 

2-16. When Model 5257A is used with a n  HP 5245L 
Counter having a s e r i a l  prefix number between 402 - 
and 516-, A22R38 on 5245L Gate Control Assembly 
(5243A-65R) should be  changed to4700 ohms (HP P a r t  
NO. 0683-4725). 

2-17. When Model 5257A i s  used with a n  HP 5245L 
Counter with se r i a l  prefix 335 and below, HP 5245L 
must be modified. A Modification Kit (HP Par t  No. 
05243-6030) i s  available from your Hewlett-Packard 
Sales and Service office, complete with instructions 
for modification. 

NOTE 

HP 5245L Counters displaying t h e  st icker 
"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 Ill 

OPERATION 

t 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 f rom 66.7 to 133.3 
MHz, functions a s  a transfer oscil lator to reduce the 
input frequencies to within the counter's input f r e -  
quency limitations. The VFO frequency is high to 
maintain a 66.7 MHz o r  m o r  e separation between 
harmonics on the three highest frequency ranges. A 
four -to-one divider (prescaler)  reduces  the VFO f re -  
quency for counting and sampling i n  the .05 t o  .2  GHz 
range. The VFO is inherently very  stable which is 
useful when using the unit a s  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 shor t  t ime it takes for a 
measurement makes drift  effects negligible. 

3 -4. To compensate for wide variations in input signal 
levels and the very wide range of input frequencies for 
which theModel 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. When tuning into zero  
beat, with the MODE switch in the PULSED R F  position, 
the meter pointer will r i s e  and reach  a maximum at  
z e r o  beat. LEVEL ADJ i s  then turnedclockwise until 
the maximum meter deflection s i t s  a t  the r e d  scale 
line (located a t  nine -tenths of full scale).  An exception 
may occur with very stable cw input signals. In these 
cases ,  the meter reading might d rop  to zero  a t  - exact 
z e r o  beat so the level adjustment is made when tuned 
outside the dip. 

3-5. At all  t imes observe the maximum allowable 
input signal power of +10 dBm for  cw c a r r i e r s  and 2 
volts peak-to-peak voltage for any signal. Exceeding 
these  limits may seriously damage the hot c a r r i e r  
diodes of t h e  18 GHz input sampler.  Use caution, 
especially f o r pulsed signals, where  peak voltages 
may be quite high even a t  low power. When i n  doubt, 
use  an  attenuator and decrease attenuation until the 
Model 5257A responds to the signal. 

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

flectionfor 0 phase e r r o r  may be checked by observing 
the meter while tuned between adjacent phase lock 
frequencies. Deflection for z e r o  e r r o r  may be adjusted 
to mid-scale with the  APC adjustment potentiometer 
reached through a hole in the  top cover. See Page 5-4 
for APC adjustment. After phase lock, FREQUENCY 
MHz should be adjusted until the meter reads  the 0 
e r r o r  deflection previously determined. 0 n c e the 
signal has been captured o r  phase locked, the VFO 
frequency w i 11 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 i s  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 i s  n o t  present the 
counter display is all zeros.  When phase lock occurs  
the display is a frequency count. In the PULSED R F  
mode the counter r eads  frequency continually. 

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

3-9. With pulsed r f  input signals the minimum e r r o r  
in frequency measurement is dependent upon the pulse 
width due to imperfect  z e r o  beat. The Model 5257A 
has a typical e r r o r  of 0.01 cycle per  pulse width. 
Pulse w i d t h  v e r s u s  e r r o r  i s  shown in Figure 3-3. 
For example, with a 1 p s  pulse: cycles er ror /pulse  
width = 10-2 cycles/lO-6 = 104 cycles o r  10 kHz e r r o r .  
For  a 10 GHz c a r r i e r  this becomes lo4 Hz e r r o r / 1 0 ~ ~  

Figure 3-1. APC Lock Range 
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Model 5257A 

Hz ca r r i e r  = 1 x e r r o r  in measurement a t  this 
frequency. Operation of the 5257A i s  specified for a 
minimum pulse width of 0.5 psec.  Therefore,  absolute 
e r ro r  inmeasurement canalways be l e s s  than *20 kHz. 

3-10. The front panel jack labeled PULSED R F  OUT 
is useful for down conversionapplications of the Model 
5257A a s  well a s  for visual zero  beat tuning in the 
PULSED R F  mode. This jack makes available the 
amplified sampler o u t p u t 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 in tuning for zero  beat a r e  shown in  Figure 3-4. 
Indown conversion the transfer oscillator and sampler 
produce signals suitable f o r  driving low frequency 
equipment. Figure 3-5 i s  a block diagram showing 
the set  up for measuring fm demodulation character-  
istics with a Hewlett -Packard 302A Wave Analyzer. 
Inthese applications i t i s  useful to show the frequency 
spectral density of the transfer oscillator. From this 
the noise contributed by the VFO may be  calculated: 

Isfv (f) ] " NBeq = a f r m s  (f) 

where Sf (f) i s  the frequency spectral  density of the 
VF), N iz the  harmonic number of theVFO to the input 

Figure 3-2. Maximum FM in APC Mode 

Figure 3-3. Pulsed Car r i e r  Measurement Er ro r  

frequency, and Be i s  the equivalent power bandwidth. 
The values of Sf 3) far  the Model 5257A VFO can be 
obtained from tKe 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 t ime 
in increments of units, tens, and hundreds causing 
the counter to r ead  directly the sampling frequency 
and i t s  multiples. With the thumbwheels set  at 001 
the counter r eads  the fundamental sampling frequency. 
At any other setting the counter reads  a multiple of 
the sampling frequency. Thus, to directly read the 
frequency i t  i s  only necessary to find the proper har-  
monic "N" number and se t  the thumbwheels to this 
number. Calculation of "N" i s  described in P a r a -  
graphs 3-26 through 3-30. 

Figure 3-4. Zero Beat a t  PULSED R F  OUT 

PULSE PRESENTATION 

1 CYCLE PER PULSE WIDTH 

1/10 CYCLE PER PULSE WIDTH 

+Z% 
11100 CYCLE PER PULSE WIDTH 
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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 o p e  r a t  i ng manual. W h e n the counter's 
FUNCTION s w i t c h  i s  positioned a t  PLUG IN t 11 e 
counter's accessory connector plug is activated and 
the counter receives i ts  input signal from the Model 
5257A. Also the counter's gate t ime control i s  taken 
over by the Model 5257A but the setting of the counter's 

Figure 3-5. 5257A Down Conversion 

f x  WITH f m  

NOISE 
A f,,, (1) = ~ f Y ( f ) l " 2 ~  

f x  = Nfv 

DISCRIMINATOR ANALYZER 

TIME BASE determines f r e q u e n c y resolution. A 
TIME BASE of 1 m s  provides i 1  kHz resolution, the 
*1 count of the last  digit in the display. This time base 
i s  generally suitable for the whole frequency range 
from .05 t o  18 GHz with 8 digit readout counters. In 
the n~icrowave range where this degree of resolution 
i s  not required, a 0 .1  m s  TIME BASE will shorten 
counting t ime  andgive a + l o  kHz resolution. Likewise 
on lower frequencies the TIME BASE can be lengthened 
for the maximum resolution the 8 digit readout allows. 

3-13. CONTROLS AND INPUTS 

3-14. GENERAL. T h e  function of the front-panel 
tuning control, input connector, mode selector,  level 
control, me te r  a n d  pulsed rf output connector a r e  
described in  Paragraphs 3-15 through 3-22. 

3-15. INPUT CONNECTOR. Signal input impedance 
i s  50Q nominal for connectionto an unknown frequency 
source. The connector i s  a precision "N" type female 
connector. An exploded view of the input connector i s  
shown in Figure  6-1. Changing two pa r t s  of the a s -  
sembly converts the " N  type to the APC-7 o r  vice 
versa. See Paragraphs 3-24 and 3-25 for  allowable 
input voltages. 

3-16. FREQUENCY MHz CONTROL. The dial reads  
t h e  VFO frequency. For  convenience however, the 
counter r e a d o u t  provides the sampling frequency 
measurement used for calculations. (Do not use the 
dial reading fo r  calculations. ) Concentric knobs on 
this dial provide coarse  and fine tuning. Coarse  tuning 

Figure 3-6. Frequency Spectral Density of VFO 

Sf"  ( f  ) =  
-m Y OF VFO 
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Figure 3-7. Oscillator Tuning 

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. In the PULSED RF mode the meter 
reads the relative amplitude of the difference frequency 
(beat) between theVFO harmonic and the input signal. 
At nine-tenths of full scale a red division line marks  
the optimum level a t  ze ro  beat for Model 5257A f re -  
quency measurements, In the APC MODE, the meter 
monitors phase e r r o r  of the phase-lock loop. Zero 
phase e r r o r deflection is nominally a t  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, o r  a t  the z e r o  phase 
e r r o r  deflection depending upon phase e r r o r .  

3-18. MODE. Selects PULSED R F  and APC modes. 
This i s  the red knob concentric with the RANGE s e -  
lector knob. 

3-19. THUMBWHEEL WITCHES. The thumbwheels 
a r e  se t  t o  harmonic numbers N of the sampling f re -  
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 i s  turned fully counterclockwise 
and after tuning to zero  beat i t  i s  turned clockwise 
until the meter reads a t  the red division line. 

It a lso  selects a gate t ime extension factor for the 
counter: the sca le  is 1N i n  the .05 to  .2  GHz range 
and 4N in the higher ranges. 

3-22. . PULSED R F  OUT. This  BNC connector goes 
to the sampler  output circuitry.  It may be used for 
applications other than frequency measurement such 
a s  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 R F  MODE. 

3-23 .  INPUT VOLTAGES 

3-24. MAXIMUM INPUT VOLTAGE. The maximum 
input voltage m u s t  not be exceeded to prevent hot 
c a r r i e r  diode damage in the  sampler. Peak voltage 
i s  the cri t ical  quantity r a t h e r  than average o r  r m s  
values. Know the  signal voltage before applying it to 
the INPUT jack. Use attenuators a s  a precautionary 
measure  where the  input voltage is questionable. Extra 
ca re  should be taken with pulsed signals, since short 
voltage spikes canbe  just a s  damagingas steady state 
values. The maximum permissible input voltage i s  2 
volts, peak to  peak - equivalent t o  0. 707 volts r m s  
(+I0 dBm) for a cw ca r r i e r .  

3-25. MINIMUM INPUT VOLTAGE. A minimum input 
amplitude i s  specified to  a s s u r e  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  t o  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 
a VFO frequency of 125 to 133. 3 MHz. The input level 
should be  sufficient to allow adjustment of meter de- 
flection to the r e d  indicator line. 

3-26. CALCULATION OF N 

3-27. For  frequency ranges a b o v e  .2  GHz, if the 
input signal frequency i s  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 i s  divided by sampling f re-  
quency fs  a s  read on the counter with thethumbwheels 
se t  a t  001. The answer i s  N: fx/fs = N, w h e r e  fs  
equals VFO frequency fv. 

Figure 3-8. Typical System Sensitivity 

3-21. RANGE. Range i s  selectedwith the black knob 
which i s  concentric with the MODE switch knob. It 
includes four ranges: .05 -.2 GHz, . 2  -1 GHz, 1-4 GHz, 
and4-18 GHz. This switch compensates the phase-lock 
loop for the wide frequency range of the instrument. 
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3-28. In the .05 to . 2  GHz range, sampling frequency 
f s  i s  VFO frequency fv  prescaled by four. The counter 
reads this sampling frequency, not the VFOfrequency. 
Therefore, for direct  calculation of N the estimated 
input signal frequency fx should be known to within 
the sampling frequency ( f r o m  16.3 to 33.3 MHz). 
Hence the procedure i s  the same  a s  in  Paragraph 3 -2 7. 
The estimated input frequency fx i s  divided by the 
counter reading f s  and the answer i s  N: fx/fs = N, 
where fs equals VFO frequency fv  divided by 4. 

3-29. Briefly, the frequency measurement procedure 
using direct  calculation of N is a s  follows: se t  the 
thumbwheels a t  001. Tune FREQUENCY MHz for an  
indication of zero  b e a t  o r  p h a s e  lock, observing 
LEVEL ADJ and MODE switch positions described in 
Paragraph 3-4. Read s a m p l i n g  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. 

3-30. When input frequency fx i s  knownto be outside 
the limits for direct calculation of N stated in P a r a -  
graphs 3-2 7 and 3-28, a different procedure i s  followed. 
The thumbwheels a r e  se t  t o  001, FREQUENCY MHz 
i s  tuned to zero  beat o r  phase lock while observing 
LEVEL ADJ and MODE switch position described in 
Paragraph 3-4, and the counter readout i s  recorded 
a s  f l .  FREQUENCY MHz is retuned to an adjacent 
zero  beat o r  phase lock and the counter readout i s  
recorded a s  £2. The f i r s t  frequency £1 divided by the 
difference in thefrequencies yields harmonic number 
N of the second frequency £2 (slide rule  accuracy i s  
permissible) : 

EXAMPLE 1. Assume unknown f, is approximately 
11.9 GHz; T i m e  Base = 1 ms. 

a .  Where f2 i s  lower than £1: - 

f, = (N - 1) f l  andf,  =Nf2,  

N = fl/(fl - f2). 

f l  = 119532. kHz (read on counter) 
tuning lower in frequency gives 

f2  = 118349. kHz (read on counter) 
/.re3 

f l  - f 2  =-W kHz 

N = 119.5/1. 183 = 101, se t  thumbwheels 
to  101, 

f, = 101 x 118.349 = 11953261. kHz 
(read on counter). 

b. Where f2 i s  higher than f l :  

fx = (N + 1) fl and fx = Nf2, 

N = fl/(f2 - f l ) .  

f = 119532. kHz (read on counter) 
tuning higher in frequency gives 

f2 = 120740. kHz (read on counter) 

f 2  - f l  = 1208. kHz 

N = 119.5/1.208 = 99, se t  thumbwheels 
to 99, f, = 120. 740 x 99 = 11953261. 
kHz (read on counter). 

EXAMPLE 2. Assume unknown£, i s  approximately 
1.1 GHz; T ime  Base = 1 ms.  

a .  Where  f 2  i s  lower than f l :  - 

f l  = 110000 kHz (read on counter) 
tuning lower in frequency gives 

£2 = 100000 kHz (read on counter) 

f l  - f 2  = 10000 kHz 

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

fx = 11 x 100000 = 1100000 kHz. 

b. Where f 2  i s  higher than f l :  

£1 = 1100000 kHz (read on counter) 
tuning higher in frequency gives 

£2 = 122000 kHz (read on counter) 

f l  - f 2  = 12000 kHz 

N = 110/12 = 9 

f, = 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 r e -  
quires that harmonic number "Nu be known exactly. 
Since the re  a r e  many harmonics to choose f rom,  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" i s  ei ther in- 
creased o r  decreased by 1 on the thumbwheel switches 
and the in ternalVFOis  retuned for z e r o  beat o r  phase 
lock a t  a n  adjacent harmonic to match the change on 
the switches. Thus, the measured frequency displayed 
i s  the s a m e  in both cases  if the choice was correct. 
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F i g u r e  3-9. Pu lsed  R F  and F M  M e a s u r e m e n t  

CAUTION: Do not apply m o r e  than +10  c1Bm (2 V 
peak-to-peak) to  5257A INPUT connec tor .  

T u r n  power on by turning SAMPLE RATE con- 
t r o l  cw out of POWER O F F .  

Se t  switch on Counter  t o  PLUG-IN. 

Se t  switch on Counte r  to  FREQUENCY. 

Se t  switch on Counte r  to  0. 1 m s .  Note: O t h e r  
g a t e  t i m e s  may  be  used. 

T u r n  5257A L E V E L  cont ro l  fully ccw. 

Connect  s i g n a l  to  be  counted t o  5257A IN- 
PUT (f,). 

Se t  MODE switch t o  PULSED R F .  

Se t  RANGE switch to  c o r r e c t  r a n g e  for  input 
f requency.  

Se t  N switches t o  001. 

T u n e  FREQUENCY dia l  f o r  m a x i m u m  m e t e r  
reading.  

T u r n  LEVEL control  cw f o r  m e t e r  read ing  of 
9/10 full scale .  

Read  sampling frequency f l  on  Counte r  and 
r e c o r d .  

a .  Omit  th i s  s t e p i f  input f requency f x  i s  known 
within the sampling frequency f l ,  s t e p  12. 

b. When fx  f a l l s  o u t s i d e  t h e  l imi t s  of s t e p  12, 
f indadjacent  z e r o  bea t  t o  calculate  N. Tune  
FREQUENCY d i a l  h igher  or lower to  ad ja -  
cen t  z e r o  beat  a n d  care fu l ly  tune f o r  maxi -  
m u m  m e t e r  read ing .  Read Counte r  a n d  
r e c o r d  th i s  s e c o n d  frequency f2. 

14. Ca lcu la te  N ( P a r a g r a p h  3-26)*. W i t  h s l ide  
r u l e  a c c u r a c y :  

a .  Input f requency f, known within sampling 

b. Input f requency fx not knownwithin sampling 
frequency:  Find d i f fe rence  between f l  and 
f2. Divide f l  by t h e  d i f fe rence  t o  obtain N: 
N = fl/(f2 - f l )  o r  N = f l / ( f l  - f2 ) .  

15. Se t  N s w i t c h e s  to  ca lcu la ted  N number  and r e a d  
input f requency on  C o u n t e r .  

16. Ver i fy  N. T u r n  N s w i t c h e s  up one unit (e. g . ,  
080 to 081) o r  down o n e  unit (e. g . ,  080 to 079). 

17. Tune  FREQUENCY d i a l  f o r  adjacent  z e r o  beat 
( indicated by peak on  m e t e r )  corresponding t o  
the  d i rec t ion  N s w i t c h e s  w e r c  turned in s t e p  16, 
( lower f o r  N i 1) and ( h ~ g h e r  l o r  N - 1). Counter  
should d l sp lay  the  s a m e  f r q u e n c y  a s  s t e p  15. 

* M a x i n ~ u n l  N set t ing i s  typical ly  144 f rom 15 t o  
I8 GHz and 225 f r o m  .O5 -15 GHz,  P a r a g r a p h  3-25. 
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Figure 3-10. CW and FM Measurement 

CAUTION: Do not apply more  than i 10 dI3m (2 V 
peak-to-peak) to 5257A to INPUT connector. 

Turn power onby turning SAMPLE RATE con- 
trol  cw out of POWER OFF 

Set switch on Counter to PLUG-IN. 

Set switch on Counter to FREQUENCY 

Set swltch on Counter to 0.1 111s. Note: Other 
gate times may be  used. 

Turn 5257A LEVEL control iully cw, then back 
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 (f,). 
Set N swltches to 001. 

Tune FREQUENCY dial for maxinium nieter 
reading . 
Turn LEVEL control cw for a meter readlng 
of 9/10 full scale.  

Set MODE s w ~ t c h  to  APC. Note that meter  wlll 
read near mid-scale between phase-lock points 
and Counter will display all zeros.  

Tune FREQUENCY dial for phase lock. Meter 
now reads about mld-scale i phase e r r o r  and 
Counter displays the sampling frequency. 

Tune FREQUENCY dial for zero  phase e r r o r  
(exactly mid-scale on nieter). 

Read sampling frequency f l  on Counter and 
record. 

16. a .  Omit this step if input frequency f, i s  known 
to be withinthe sanlpling frequency f l ,  s tep  
15 above. 

b. When fx  falls outslde the llmits of s t ep  15 
above, flnd adlacent phase lock polnt to 
calculate N.  Tune FREQUENCY dial  hlghcr 
o r  lower to adjacent phase lock point and 
adjust for zero  phase e r ro r .  Read Counter 
and record this second frequency f2. 

17. Calculate N (Paragraphs under 3-26)*. With 
sl ide rule accuracy: 

a .  Input frequency f x  known within sampling 
frequency: Divide fx  by f l  to obtaln N: 
N = fx / f l .  

b. Input frequency fx  not knownwithin sampling 
frequency: Find diflerence between f l  and 
f2 .  D~vide f l  by the difference to obtaln N. 
N = f l / ( f 2  - f l )  o ~ N  = f l / ( f l  - f 2 ) .  

18. Set N switches to calculated N number and read 
input frequency on Counter. 

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

20. Tune FREQUENCY dial to adjacent phase lock 
pomt corresponding to the direction N swltchcs 
were  turned in step 19, (lower for N + 1) and 
(hlgher for N - 1). Counter should display the 
s a m e  frequency a s  step 18 above. 

* Maximum N setting i s  typically 144 from 15 to 
18GHz and 225 from .05-15 GHz, Paragraph 3-25. 
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Figure 3-11. 5257A Input Connector and Attenuator 

BODY -RFCONNECTOR 
1250-0914 

CONTACT - R F  CONN. 
1250-0915 

INSULATOR 
1250-0815 

CENTER CONDUCTOR 
05257-20030 

SPRJNG COMPRESSION 
1460-0298 

CONTACT - S W I N G  
5020-3297 

HOLDER - PAD 
05257-20029 

APC -7 
"N" 

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 IV 

THEORY OF OPERATION 

4-1. GENERAL 

4-2. The Model 5257Ais a plug-in transfer oscil lator 
tor use  with Hewlett-Packard 5245L, 5245M, 5246L, 
and the 5247iVf counters. It includes gate time pre-  
setting circuit5 for  display on the counter of the actual  
measured frequency. This section describes opera- 
tion of the Model 5257A system in Paragraphs 4-3 
thmugh 4-12 and its individual c i rcui ts  in  Paragraphs 
4-14 through 4-58. 

NOTE 

After installing plug-inunit and turning power 
on; depress counter RESET button to ensure 
valid count o r  measurement. 

4-3. FUNCTIONAL BLOCK DIAGRAM 

4-4. There a r e  ten functional sections to the Model 
5257A. These a r e  shown connectedas a system in the 
functional block diagram of Figure 4-1. For circuit  
details r e fe r  to schematic diagrams in Figures 8-3 
through 8-15. 

4-5. The frequency to be measuredis  applied to wide- 
band sampler A3. The sampler i s  switched by pulse 
generator A2 a t  a ra te  determmed by internal VFO 
A7A3. The sampleroutputrepresentsphasedifference 
betweenthe sampler switchingtime and the input f r e -  
quency. If the internal VFO harmonic is phase locked 
to the input frequency, the sampler  output will be a 
dc voitage proportional to phase e r r o r .  

4-15, T h e r e  a r e  m a n y  harmonics of irequencies 
tunable within the internal VFO range that will zero 

beat o r  phase lock with an input signal. In operation, 
the internal VFO can be tuned to any one of  these. 
The sampler  output i s  amplified in  the variable gain 
and dc amplifiers ofA4. The gain is s e t  by frontpanel 
LEVEL ADJ control. The output ofA4 goes toA5 and 
A6 assemblies.  A5 dc amplifier provides the sampler 
output waveform a t  frontpanel jadt  52. A5 peak hold- 
ing circuit  develops a dc voltage proportional to the 
amplitude of the beat signal f rom the sampler wid1 
pulsed r f  input signals. This level is amplified and 
applied to meter  M1 when operating in PULSED R F  
MODE. In the APC mode the meter  is switched directly 
to A4 dc amplifier  f o r  reading the phase e r r o r  of  the 
phase-lock loop. 

4-7. The variable-gain amplifier i n  A4 includes a 
reference voltage to establish 0 phase e r r o r  in the 
phase-lock e r r o r  voltage loop. In the APC mode, a 
1kHz oscil lator i s  turned on and i t s  signal i s  injected 
into the phase-lock loop at  the reference mode. The 
1 kHz signal appears a t  the output of sampler  A3 and 
i s  taken f r o m  this p i n t  by a 1 kHz filter, located in  
A4, f o r  amplification and level detection in assembly 
A6. If phase-lock 11 a s  not occurred,  this signal i s  
below the required detection level and the signal to 
the counter i s  inhibited by the inhibit amplifier inA8. 
Therefore,  the counter readout i s  a l l  zeros.  When 
phase-lock i s  achieved. the 1 kHz signal i s  a b v e  the 
required level, and the inhibit to the counter i s  r e -  
moved for  a frequency readout. In the PULSED R F  
mode t h e  inhibit amplifier i s  biased to continuallv 
pass the counter input signal. 
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4-6. The feedback loop output of the variable zain 
amplifier  goes through a range compensation circuit 
in A6, which connects toVFO linearizerA7Al.  Range 
compensation i s  var iedin  s t eps  with the range switch 
for optimum phase-lockinglrooi 0.05 to 18 GHz. The 
l inearizer compensates for the non-linear VFO gain 
characterist ics overthetuning range. In the PULSED 
RF mode, the  feedback loop i s  disabled in the line- 
a r i ze r .  Linearizer output i s  a dc  voltage applied to 
VFO control A7A2. Voltage controlled capacitors in 
VFO control A7A2 hold the VFO frequency in p h s e  
lock w h e n  in the APC mode. Thus,  the APC loop 
i s  completed. 

4-9. VFO A7A3 istunable between66. 7 to 133. 3 MHz 
and i ts  output goes to two buffers.  The f i r s t  buffer 
provides input to pulse d r ive r  A1 when theModel5257A 
i s  switched t o  the frequency ranges above 200 MHz. 
The second buffer providesVFO input to a divide-by- 
four prescaler  A8. Output C of the prescaler  goes to 
pulse dr iver  A1 when the Model 5257A i s  switched to 
the 50 to 200 MHz range. This  gives a tunable sam-  
pling r a t e  f rom 16.7 to 33.3 MHz. The other prescaler  
output, if passed by the inhibit amplifier ,  goes to the 
counter input gate on l ineA for frequency counting on 
a l l  ranges. Thus on the lowest range, counter pre- 
sca le  i s N  and on the three  highest ranges the counter 
prescale i s  4N. 

4-10. The thumbwheel switches, A8 preset  decades, 
and A9gate-time extender control the counter's s t a r t -  
stop and a r e  separate from the t ransfer  oscillator 
portion. The thumbwheels a r e  set  to the t ransfer  
oscillator (VFO) harmonic number N which ze ro  beats 
withthe input signal being measured.  The thumbwheels 
activate switcheswbich se t  the conditions of the three 
binary decades of A8 in units, tens, and hundreds. 
The decades s tar t  counting a t  s t a r t  and provide a co- 
incidence gating pulse to the  gate t ime extender when 
the count period i s  conlpleted f o r  stop. In this way, 
gate t ime  extender A9 controls the counter's s t a r t -  
stop t ime s o  the readout i s  the actual measured f r e -  
quency. Range switch S l  tu rns  off divide-by-four in 
A9 for the 50 to 200 MHz range and turns it on in the 
other ranges to give z correct  count when A8 pre- 
sca ler  is switched. Therefore ,  when thethumbwheels 
a r e  set  a t  001 the counter will display the sampling 
frequency to pulse driver A l  in a l l  ranges. 

4-11. COMPONENT IDENTIFICATION 

4-12. The  complete reference  designatorfor a com- 
ponent m o u n t e d  on an a s s e m b l y  consists  of the 
assembly designation plus the designator number of 
the component in thatassembly.  Components that a r e  
not part of any assembly (chass is  parts)  a r e  identified 
by component numbers only. F o r  example, A7AlR1 
r e f e r s  to res is tor  (R1) in the VFO l inear izer  sub- 
assembly (A1)which i s  p r t  of theVFO assembly (A'/). 
A re s i s to r  numbered R1 mounted on the chass is  i s  
simply designated R1. 

4-13, Complete reference designators will be used 
in th is  manual only when necessa ry to  avoid confusion 
with other components o r  assembl ies  having s imi lar  
designators. F o r  a complete reference  designator 
where a n  abbreviated one is used in the text, add the 
designator fo r  the assembly as given in the heading 
immediately preceding that paragraph. 

4-14. PULSE DRIVER A1 

4-15. VFO buffer output f rom A3P3 i s  applied lo  the 
input switching network consisting 01 CR1, CR2 and 
C123. When switch S1  i s  in the th ree  highest ranges 
for frequencies from 200 MHz t o  18 GHz, a -15 volt 
bias i s  applied toturnCR2 off and CR1 and CR3 on s o  
that theVFO signal drives t rans is tor  Q1 of the d r lve r  
amplifier. The p r  e s c a l e d ,  divided-by-four, VFO 
signal from prescaler A8(C) i s  applied to switching 
diodes CR4 and CR5. I n  the th ree  highest frequency 
ranges,  CR5 clamps the input to ground and CR4 i s  
virtually an  open circuit so tha t  the prescaled input i s  
prevented from appearing a t  Q1 base.  When S1 i s  
switched to the 50 to 200 MHz range, the -15 volts i s  
removed from CR1, CR2, and CR3. This  opens t h r  
signal path andclamps it to ground. This  ac t ionturns  
off the input from A3P3. At the s a m e  t ime, the -15 
volts turns CR4 on and CR5 off s o  the prescaled VFO 
signal appears at Q1 base.  

4-16. Amplifiers Q1 and Q2 a r e  feedback amplifiers 
f o r  low impedance drive to Q3. Q3 and Q4 r a i se  the 
levelof VFO signals and dr ivetheQ5 and Q6wideband 
dr iver  stage w h i c h  i s  essentially a current  mode 
suritch configuration. This  high level $5 and Q6 dr iver  
turns on and off a t  the frequency of the input signal 
forming s teep sloped square  waves fo r  driving s t r ip -  
line pulse generator A2. Auto t r a n s f o r m e r s  T 1  and 
T2 couple between Q4 and 4 5 ,  and 4 6  and pulse gen- 
era torA2,  respectively. Because of the  high frequency 
pulse components generated i n  th i s  assembly,  both 
the +13 volt and -15 volt dc power l ines a r e  isolated 
by pi filter networks consisting of bypass capacitors 
and a filter coil. 

4-17, PULSE GENERATOR A 2  

4-16. CRl in  a s t r ip l ine  assembly is drivenby pulse 
ampl i f ierA1 throughC1. C 1  i s  independentlymounted 
betweenthe assemblies.  C R l  i s  a s t ep  recovery diode 
which has the unique property of conducting f o r  a few 
nanoseconds af ter  the driving signal r e v e r s e  biases 
the diode junction and then turning off sharply. Th i s  
characterist ic generates the pulses f o r  sample r  drive.  
They go through R1 to A3 s a m p l e r ~ a w e m b l y .  

4-19. SAMPLER A3 

4 -20. The sampler i s  designed f o r  harmonic mixing 
of very  high frequency and micr0Wave signals. The 
assembly consists of a 6 dB attenuator f o r  the input 
signal, hot ca r r i e r  diodes CR1 a n d - C R 2 ,  samplin: 
capacitors C1 and C2, and s h o f i ~ s t u b s .  The pulse 
train,  representing the VFO harmonics f rom pulse 
e n e r a t o r  A2, switch diodes CR1 and CR2 on and "if with a 180' pijlase difference. T h e  hot c a r r i e r  diodes 
h a v e  picosecond switching t i  m e s and can sample 
signals as high as,, 18 GHz.- 'A driving pulse closes 
switch CRI and a:=qle %taken. CI charges +,, ~".- .- 
some fraction of the-  input.ivoltage according to the 
phase relationship af theinput signal with the sanlpling 
pulse. CR2 $witc% dutZo$-phase with CRI charpes 
cz i n  the -oppos i t eTo la r i t~  f rom C1. ~ h , , .  , , ~70co  
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4-21.  AUTOMATIC PHASE 
CONTROL ASSEMBLY A 4  

4-22. VARIABLE GAIN AMPLIFIER. T h e  outputs 
from sampler  A3 through isolation r e s i s to r s  R1 and 
R2 a r e  combined at the gate of Q2A. The  Q2A gate 
input i s  the summing junction fo r  the two s ides  of the 
sampler and the resultant voltage i s  the algebraic sum 
of the voltages on A3C1 and A3C2. Q2A and Q2B a r e  
a matched p a i r  of field effect t r ans i s to r s  (FET's)  
packaged in a s i n g l e  can. F E T  Q2A i s  a source-  
follower (comparable toanemit ter - fo l lower  t rans is tor  
circuit) which presents a high input impedance f o r  
minimal loading on the sampler .  Bipolar t rans is tor  
Q3  i s  in an  emitter-follower c i rcui t  which feeds back 
an  in-phase signal voltage f rom Q2A's source  to i t s  
drain for effective reduction of Q2A's gate-to-drain 
capacitance. FET Q2B provides a d c  reference  level 
to variable gain amplifier  a t  Q5 base.  The reference  
level i s  adjusted with front-panel APC BAL control 
R2. 

4-23. The  reference dc  voltage and a 1 kHz signal 
a r e  amplified by Q5 while tlie sample r  output from 
Q2A i s  amplified by 6 7 ,  the opposite side of the A4 
balanced variable-gain amplifier .  Q6A and Q6B a r e  
current  sources  f o r  Q5 and Q7, respectively, a n d  
provide dc  stability. Q5 and 47 emi t t e r s  a r e  bridged 
by LEVEL ADS, R1 (chassis part) ,  t o  adjustamplifier  
gain f o r  wide variations in input signal levels and 
frequency range. L o w  e r  values of R1 reduce the 
emitter  resistance of Q5 and Q7 and increase  gain, 
and vice versa.  A c  and dc gain a r e  both varied yet 
dc balance between the two s ides  of the ampl i f ier  i s  
maintained. 

4-24. 1 kHz OSCILLATOR. T h e  1 kHz oscillator 
includes 9 1 ,  Q4, and Q10, and i s  switched on in the 
APC Mode by removing the ground f rom the 1000 ohm 
RC feedback circuit. The RC feedback consists  of 
C6, R25, R22, C5, and R16. $4 has a split l o a d .  
Collector r e s i s to r  R12 i s  of low value to provide a low 
amplitude I kHz output signal going through C4 t o  the 
reference node a t  Q2B. C l  and C 3  bypass high f r e -  
quencies to improve the 1 kHz sinewave. Q4 emitter  
load res is tor  R8  couples the feedback signal to Q1 
emitter .  Q l  i s  a comnion-base s tage  which drives 
0 Q10 i s  a common-emitter a m p  l i f i e  r which 
completes the oscillator loop. 

4-25. DC AMPLIFIER. Q8-Q11A i s  the upper section 
a n d  Q 9 - Q l l B  the l o w e r  section of a balanced dc 
amplifier. Due to coupling of the emit ters  between 
sections: the outputs of the upper and lower halves 
a r e  equal and out of phase. Q8 and Q9 a r e  emit ter -  
followers for both the dc e r r o r  voltage on the APC 
loop and the a c  beat frequencies in the PULSED R F  
MODE. From Q8, a c  beat frequencies a r e  applied to 
A5 (8)  through A4 (3) fo r  input to the pulsed rf output 
amplifier. From Q9, a c  beat frequencies a r e  applied 
to A5 (10) through A4 (6) fo r  the peak holding circuit 
which drives the meter  in the PULSED R F  MODE. 
Input toA6 (10) range compensation i s  a lso  takcn Iron1 
Q9. Q11A i s  the dc ampl i f ier  for meter  drivc l n  the 
APC Mode. Q t l B  provides circuit baiancr. 

4 - 2 6 .  REGULATOR AND PULSED 
R F  OUTPUT ASSEMBLY A 5  

4-27. PULSED R F  OUT. Terminal  A5 (8) connects 
the base input of aniplifier Q10 to the upper sectioo 
of the dc amplifier in APC assembly A4. Q10 i s  nn 
emitter  follower and i t s  output i s  a c  coupled through 
C10 to t h e  BNC lack l a b e l e d  PULSED R F  O U T  

4-28. PEAK HOLDLNG CIRCUIT. Terminal  A5 (101 
connects the base input of Q1 to the lower section oi 
the dc aniplifier in assenlbly A4. Q l  and Q2 a r e  a!) 
ac amplifier fo r  the beat frequency signal. They p ro -  
vide a peak-to-peak signal of sufficient amplitude fo r  
peak holding circuit  operation. The  peak holding c i r -  
cuit consists of Q3A, Q3B, Q4, 4 5 ,  Q6, and Q7. The 
collector of Q3A couples the signal to the base  of QS 
which, in turn, drives Q6. Q6 i s  an  eniitter-follower 
which charges C2. The long t ime constant of C2 and 
R9 holds the dc level developed between pulses. Q4 
and 9 5  a r e  aDarlington pair with a high input imped- 
ance s o  that the loading on R9, C2 i s  minimal. The 
resultant voltage on the eniitter of Q4 and the bases  
of Q3B and QBA i s  the dc  level a c r o s s  R9, C2 plus 
the base-emitter drops of Q4 and 6 5 .  Q3A and Q3B 
a r e  emitter  coupled so  t h ~ s  dc voltage i s  compared 
with the peak a c  voitage on the base of Q3A. The  
difference i s  fed hack through Q7 until the loop is 
stabilized a t  the peak a c  v o l t q e .  

4-29. DC AMPLIFIER. Q8A a n d  Q8B a r e  a d r  
amplifier  to drive the meter. The dc voltase levrl  
from the peak holding ctrcult 1s applied to the base ol 
Q8A. This voitase i s  n e ~ a r i r e  suing with increasin. 
amplitude. With no s i ~ n a l  input Q8A i s  conducting 
heal,ily. Q8B i s  hiased s l i~ l l r ly  negative by voltace 
divider R17 and R16 and is virtually lield off. !deter 
current  derlved frolii the roirage drop a c r o s s  R15 15 

lnegligible. W i t h  increasing input s i p a l  the base-  
eniitter bias on QUA drops: 11s conduction dec reases .  
andi ts  emitter  voltage sees nezative. Th i s  increases  
the conduction of Q8B? t h e  aoltase a c r o s s  R15 i n -  
c r eases ;  and the meter deilection r i se s .  

4-30. A ~ ~ V O L T  REGULATOR. The s e r i e s  regularor 
for -13 volts consists  of Q14 a s  the s e r i e s  regulatini: 
device, Q12 v o I t  a g e  feedback anipiifier, and CRl  
combined with amplifier  09 a s  a r e fe rence  voltaqe. 
TI12 t inrepla ted  -20 yoit tnjlut IS dropped I,!, R28 and 
Q14, and appears  on the -13 -.-oit outl~ut line. Volta-v 
clivirler R29 and R30 sample-, the uutpi~t voltage an<; 
applies 9 volts to the Ihse  oi 4 1 2 .  Zener diode CRI 
holds the hase of $9 to 9 vuits to se t  a fixed voltaxe 
fo r  the emit ters  of Q9 arid 412.  If thr output vo1ta.r 
tends to r i se  over 13 volts. the l ~ a s e  ibias on Q12 In- 
creases ,  Q12 conduction increases :rnd i t s  collectus 
drops i n  voltage. This d e c ; - e a s c ~ ~  t k  i n s e  lbias, ailri 
thus conduction of Q14. so t lu t  [lie output volta-e i r i i  

tlie - 13 volt line decrrases  to rr!triair~ constant. FOJ. 
a decrease  i n  output roltaq.(c the upposlte action takes 
placc. C13 p r  e v e  nr s transic.nls in the load [roil: 
affectiiir: regulator oprratiun. 

4-31. -10 VOLT IIEGGWiOR.  Qli i  i s  the serir.5 
icgulatliin device whose Ihas I controlled by Q l j .  
4 1 1  ;and Q12 a r e  a diiferent:al p:llr. CR2 e s t a b l i s h ~ h  
a i'vf<~rcince volta-e a t  iti,. Il:lsc ol Q l  1 ;nid the voltnct, 
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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 output voltage tending to 
change this balance will be corrected by a change in 
b i a s  on 415 which changes the conduction of $16. 

4 - 3 2 .  AUTOMATIC PHASE 
CONTROL ASSEMBLY A6 

4-33. RANGE COMPENSATION. APC loop compen- 
sation fo r  each of the four ranges of 0.05-0.2, 0.2- 
1.0, 1.0-4.0, and 4.0-18 GHz i s  provided across  the 
signal line from APC No. 1, A4 (6), to VFO linearizer 
input P3 (A). The circuit consists of Q1 amplifier 
accepting the input signal and a se r ies  of switched 
loads for Q1. The loads a r e  $4, Q6, 6 9 ,  and Q12 
withtheir associated resis tors  and capacitors. Diodes 
c o n n e c t e d  to these transistors (e. g., CR1, CR2) 
switch the loads fo r  Q1 either on o r  off according to 
range switch S l  setting. As an example, the operation 
of 4 4  l o a d  is described; the others a r e  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 a s  $4. When 
range switch S1 is set  to .05-. 2 GHz: CR1 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 CR2 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. A M P L I F I E R  AND LEVEL D E T E C T O R .  
Transistors Q2 and Q3 a r e  a feedback amplifier fo r  
the 1 kHz inhibit signal from APC No. 1, A4 (1). Q2 
is a common emitter, NPN transistor amplifier with 
feedback coupling resistor R8 i n  the emitter circuit. 
The collector signal of 42 drives PNP transistor Q3. 
43 collector c o n n e c t s  through R10 to Q2 emitter 
completingthenegative feedbackloop. Q3 output signal 
is coupled t o  Q5A through C7. 

4-95. Transistors Q5, Q7, and Q8are a peak holding 
circuit fo r  the 1 lrHz inhibit signal which appears a t  
phase-lock i n  the APC m o d e .  When the signal is 
absent, the base of Q5A and Q5B a r e  a t  0 volt. Since 
R14 goes t o  g r o u n d ,  the t ransis tors  a r e  mutually 
ccmpled by their emitters. A 1 kHz input signal is 
amplified by Q5A and Q8, and C10 is charged nega- 
tively through CR?. R24 gives a long time constant. 
PNP transistor Q7 is an emitter-follower. The C10 
charge plus 47 base-emitter voltage appears on the 
&we of Q5B. Through the couplingtoQ5A, thevoltage 
on Q5B base goes negative up to the peak amplitude 
of the input signal and remains constant a t  that voltage. 

4-36. Thelevel detectorconsists of PNP transistors 
910 and Q11. With mode switch S1 set t o  PULSED 
R F ,  +13 volts is applied to R35 and 411 i s  biased off 
to disable the circuit. In the APC position of S1, -15 
volts is applied to Q11 and it  turns on. Q l l  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 i s  0 volts. 410 is biased 
off until i t s  base voltage goes more negative in response 
to an input signal to the peak holding circuit. This 
turns Q10 on which moves the emitter of Q10 and $11 
in the negative direction and Q11 turns off. Thus, 
the bias current to the inhibit signal output line to A8 
(D) is applied. 

4-37.  VARIABLE FREQUENCY 
OSCILLATOR ASSEMBLY A7 

4-38. LINEARIZER A7A1. Input to t h e  linearizer 
a t  P3 (A) comes from APC No. 2. The input signal 
is the APC er ror  a t  phase lock in the APC mode and 
the sampler beat frequencies inthe PUISED RF  mode. 
The input is applied to the base of Q1. Q1 and Q3 a r e  
a balanced pair with Q2A and Q2B current sources in 
their emitter circuits. Q3 base is at ground and Q1 
base is 0 volt, plus or  minus the APC e r r o r  voltage. 
The emitters of Q1 and Q3 a r e  bridged by R4 plus 
resistance R8 t h r o u g h  R17. These resis tors  a r e  
switchedsequentially by S l  with theVFO FREQUENCY 
MHz control, to compensate feedback loop gain fo r  the 
decreasingVF0 gain a s  i t  i s  tuned from high to lou8er 
frequencies. The total resistance is maximum at  the 
highest frequency of 133 MHz for  lowest g a i n  and 
resistance is minimum at  the lowest frequency of 67 
MHz for  highest gain. 44  is an emitter-follower for  
isolation of Q1 voltage amplifier and the VFO voltage 
control circuit. In the PULSED RF  mode, -15 volts 
i s  applied through R7 turning off Q2, 41, and $3 to 
disable the APC loop. Base bias is applied to Q4 i n  
the PULSED RF mode from divider R6 a n d  R3 b>- 
turning on CRl through part of mode switch S1. 

4-39. VFO C O N T R O L  A7AZ. CR1 and CR2 a r e  
voltage controlled capacitor diodes which shunt the 
VFO tuning capacitor to g r o u n d  through C1. The 
diodes a r e  reverse biased such that a n  increase i n  
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 a t  the 
VFO output. The anode of CR3 is approximatel?. -2  
volts and prevents the signal on the cathode of CR3 
from going more negative than -2.7 volts. 

4 -40. VARIABLE FREQUENCY OSCILLATOR AiA3. 
Q1 and 4 2  a r e  a modified Colpitts oscillator circuit 
with a tank consisting of tuning inductor L1, special 
a i r  dielectric t u n i n g  capacitor C2, a n d  feedhack 
capacitors C4 and C5. 4 2  adds current gain in the 
feedback loop to Q1 emitter and raises  the Q of the 
tank circuit because of the high impedance of Q2 base. 
4 3  is a buffer t o  reduce the effect of load var iar ioE 
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upon the oscillator. B u f f e r amplifiers Q4Q6 and 
Q 5 4 7 a r e  identical. Theseare feedback type circuits 
todrive the50-ohm output lines through transformers 0 TlandT2 .  

4-41. PRESCALER AND 
INHIBIT ASSEMBLY A8 

442 .  DIFFERENTIAL AMPLIFIER AND SCHMITT 
TRIGGER. The prescaler input is a 67 to 133 MHz 
signal from the VFO assembly A7A3. Tbis signal is 
capacitively coupled through C2 into differential am- 
plifier Q1 and Q2. CR1 and Q3 provide a current 
source for  the differential amplifier. The output of 
Q1 is input to integrated circuit Schmitt-trigger U1. 
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<oupled positive spikes from the 
S c  hm i tt-trigger. The Q and outputs of U3 a r e  
square waves of opposite polarity between 16. I and 
33 MHz ,  which is theinput frequency divided by 4. 
Q5 and Q6 are emitter-follower level shifters to the 
output amplifiers Q4 and Q7, which also provide iso- 
lation of the two prescaler outputs. 

4-44. INHIBIT AMPLIFIER. The Inhibit ihput from 
A6 is applied to the base of 48. In the Pulsed RF 
mode, there is bias current through R2 and Q8 is cut 
off. No inbibit 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 QIC is shorted to ground through low 
impedance bypass 48.. When phase-lock occurs in 
the APC mode, the inhibit s i g d  again goes low, Q8 
is turned off and the prescaler output signal is applied 
to the counter. 

4-46. GATE T IME 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 r ises 
to -15 volts. The -15 volts is the supply for  Q9 and 
Q10. CRI turns on a n d  applies -15 volts to gate- 
inhibit line P6 (23). 

4-47. Waveforms a t  key points in the gate time ex- 
tender a r e  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 zero voltage (low) re-  
presenting logic 1 and logic 0, respectively. 

Fiaure 4-2. Waveforms 
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The counter p e r i o d  signal h a s  a time interval P 
determined by the counterTIME BASE selector.  This  
signal i s  applied to PNP t ransis tor  Q4 base  which 
amplifies and inverts the signal. When the input square 
wave goes positive, Q4 turns off. CR2 prevents Q7 
base from swingingbelow ground. Qlampl i f ies  again, 
inverts period P signal, and shifts the signal level 
tobe compatible with the logic s ta tes  (0 to 4 .0  volts). 

4 4 8 .  A schematic of IC logic p a r t s  i s  shown in 
Figure 4-3. Frequency division is performed by in- 
tegrated c i r c u i t  flip-flops ICl and IC4. Between 
counting periods the hold-off pulse from the counter 
is a positive level applied through R9 to Q6 base.  $6 
inverts the  input s o  its output is low (near 0 volts). 
This voltage applied to IC1 (SD) s e t s  ICl output (Q) 
high o r  logical "1". This  high applied t o  IC4 (CD) 
se t s  IC2 output (Q) low o r  logical "0". When the  hold- 
off input goes low (0 volts), the  count period begins. 
Q6 output r i s e s  positive t o  enable gates ICZA(2) and 
ICM(1) and removes the Ovolt se t  level f rom IC1 (SD) 
and IC4 (CD). They can now changetheirbinary s ta tes  
with changing input levels. 

4-49. One-half cycle o faper iodaf t e r the  endof hold- 
off period P signal goes low a t  I C l  (CP) and Q output 
of IC l  goes low. Immediately output Q of IC4 goes 
high. Two half-cycles of the  input signal l a t e r  output 
Q of IC l  again changes s ta te  and goes high. Thus it 
divides t h e  input pulse frequency by two t o  give a 
period of 2P. Output Q of IC4 remains high and does 
not change state until t he2P  input fromIC1 (CP, clock 
pulse) goes negative one-half cycle later.  Thus  IC4 
divides i t s  2 P  input by twofor a total  division of four. 
The new t ime interval at  the Q output of IC4 is 4P, 
where P i s  the input t ime interval from the counter 
at  P6 (48). 

4-50. IC3A, B, C, D, and IC2Dperform control logic 
for s t a r t  and stop gates Q9 and QIO. Initially thei r  
conduction is low due to positive levels from IC3C and 
ICZD, respectively. Hold-off (see  Paragraph 4-49) 
enabled IC3C through IC3A with inversion by IC3B. 

Figure 4-3. IC Logic Gate 

Thus, the leading edge of new period 4 P  from IC4 (Q) 
appears at  IC3C (9) and IC3C (8) abruptly goes low. 
This  generates a sha rp  negative pulse output f romQ9 
to P6 (21)and the counter s t a r t  circuit. The 4Psignal  
a l so  goes to IC2D ( lo) ,  but IC2D (9) i s  low s o  there  is 
no change in IC2D (8). At the end of count t ime, de- 
termined by preset  decade A10, a coincidence pulse 
appears a t  ICZD (9) and inverter IC3D (12). IC2D is 
enabled so that when IC2 (Q) goes high one-half cycle 
4 P  later,  output IC2D (8) abruptly changes f rom high 
t o  low. A s  a result, Q10 generates a negative stop 
pulse to P6 (22) and the counter stop circuit. L e s s  
than 150 microseconds la ter  the hold-off pulse f rom 
the counter appears  and disables these gates  and r e s e t s  
the IC's fo r  the next counting period. Note that the  
coincidence p u l s e  which enabled the s t o p  circuit 
through gate IC2D also  disabled the s t a r t  gate IC3C 
through inverter IC3D and gate IC3A. 

4-51. When range switch S l i s  placed in the  50 to200 
MHz position, IC4 (C2) is grounded t o  eliminate the  
4 P  period. The groundis applied toIC2B (12) inver ter  
and i t s  output (11) goes high. Th i s  allows period P 
signal from IC2Ato be inverted by IC2C and provides 
a signal of period P to preset  decade A10. Output 
pulses f r o m  IC2C a r e  applied to start-stop gates  
IC3C and IC2D. Their  operation is as previously de- 
scribed in Paragraph 4-51 fo r  the 4 P  period. 

4-52. RESET AMPLIFIER. PNP t ransis tor  $8 is 
driven a t  i t s  base w i t h  a negative spike f rom the 
counter at  P6 (44). Q8 b a s e  voltage is unclamped 
f r o m  the +4 volt supply by CR3 and gives a n  output 
pulse. The o u t  p u t  pulse g o e s  to the  thumbwheel 
switches t o  reset  the preset  decade assembly at  the 
end of sampling time. 

4-53. +4 VOLT POWER SUPPLY. The +13 volt line 
is dropped t o  +4 volts by R7 and 45. Voltage divider 
R l  and R3 places i2vo l t s  o n 9 2  base. Voltage divider 
R12 and R15 places+2 volts onQ3 base whenthe output 
voltage is +4 volts. Q2 and Q3 form a differential 
amplifier which controls the voltage on Q5 base  to a 
level that satisfies these conditions. CMnges in output 
load which would change the +4 volts a r e  cancelled out 
by a corresponding increase  o r  decrease  in conduc- 
tance of Q3whichadjuststhebiaS of Q5. This  changes 
the se r i e s  resistance of the circuit toprovide voltage 
regulation. 

4-54. PRESET DECADE ASSEMBLY A10 

4-55. Figure 4-5 shows block diagrams for the  IC's 
and an IC decade. The dividers a r e  preset  by the 
thumbwheel "N" switch shown in  Figure  4-4. t hi^ 
decade divider is an v r a n W m e n t  of four binary in- 
tegrated circuit OC) flip-flops which give a n  output 
pulse fo r  every ten input pulses. During its operation 
a decade divider would ordinarily pass through ten 
different operating states. A10 Preset divider is a 
modified decadedividerwhichis Preset bythumbwheel 
switches t o  give a coincident output when i t  reaches  a 
selected number. The divider logic s t a t e s  of a decade 
f o r  the thumbwheel sett ings a r e  shown in ~ ~ b l ~  4-1. 
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Figure 4-4. "Nu Switch Diagram 
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Table 4-1. Truth Table Figure 4-5. Preset Divider 

4-56 The logic states of the divider flip-flops are  
sensed by the diode in the Q or  a output lines of the 
binaries. When all the diodes reach the same poten- 
tial, or  "coincidence" state of the preset divider, this 
information i s  passedalongto gate extender atA9 (15) 
as a positive pulse. 

"N" Switch 

0 

4-51. For ewmple, i fa  coincidence output isdesired 
after f o u r  counts, 004 is p r e s e t  into thumbwheel 
switches S2 to s e t  the dividers. After f o u r  input 
pulses the divider reaches the full count and a coin- 
cidence pulse results. If a coincidence pulse i s  de- 
siredafter 11 counts, thethumbwheels a r e  set to read 
011. After one input pulse the first preset divider is 
in i t s  coincidence state, but there is no coincidence 
pulse at this time because the second preset divider 
has a count preset into i t  and is out of coincidence. 
The first preset divider must count 19 more pulses 
beforeapulse will be sent to the second preset divider. 
The 10th input pulse sends a carry pulse to the second 
preset divider and brings i t  to coincidence state. The 
11th pulse brings the first divider back to coincidence 
state and the output Line to A9 goes high because all 
binary outputs a r e  at c o i n c i d e n c e .  This action 
generates the coincidence gating p u l s e  in A9 gate 
extender assembly. 

A, INTEGRATED ClRCUrr BINARY A 

1 

B. EQUIVALENT BLOCK FOR BINARY 

LXATON OF TERMINALS 
MOVED FOR CCNYENIENCE IN MAGRAMS 

B 

1 

C. COUNTER BLOCK DIAGRAM 

- B C D WIGWING WTOR - 
I 2 2 4 

A 8 C D 
FEED-MEAD 

I 

D 

0 

C 

0 

RE= LNES &M "N. SWITCHES 

INPUT 
-CP Q4-CP 0 
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5-1. INTRODUCTION 

SECTION V 

MAINTENANCE AND TROUBLESHOOTING 

5-2. This  section g i v e s  maintenance, adjustment, 
and troubleshooting information f o r  the Model 5257A 
Trans fe r  Oscillator. 

5-3. ASSEMBLY CONNECTION 
AND lDENTlFlCATlON 

5-4. Throughout the manual, connections to printed 
circuit  assembl ies  a r e  r e f e r r e d  to in abbreviated 
form. For  example, the c o n n e c t i o n  to pin 12 of 
assembly A4 i s  A4(12). 

5-5. ASSEMBLY DESIGNATIONS 

5-6. A l i s t  of assembl ies  is given in Table 5-1. 

5-7. RECOMMENDED TEST EQUIPMENT 

5-8. Recommended tes t  e q u i p m e n t  i s  l i s t e d i n  
Table  5-2. T e s t  instruments other than those l i s ted  
may be used if thei r  specifications equal the required 
characterist ics.  

5-9. IN-CABINET PERFORMANCE CHECK 

5-10. An in-cabinet performance check i s  given in 
Table 5 -3. 

Table 5-1. Assembly Desil 

Assemblv Number and D e s c r i ~ t i o n  

A1 

A2 

A3 

A4 

A5 

A6 

A7 
A7Al 
A7A2 
A7A3 

A8 

A9 

A10 

A l l  

A12 

A13 - 

Pulse  Driver 

Stripline Pulse  Generator 

Sampler 
Attenuator 

APC No. 1 

Regulator & Pulsed R F  

APC No. 2 

Var. Freq. Oscillator 
VFO Linearizer 
VFO Control 
V FO 

Presca le r  and Inhibit 

Gate Time Extender 

P r e s e t  Decade 

Power Supply 

Master Interconnector 

Thumbwheel Cable 

itions 

HP P a r t  No. 

15257-60008 

5-11. TROUBLESHOOTING 

5-12. Troubleshooting a ids  a r e  given i n  Paragraphs  
5-15 through 5-37. 

5-13. GEAR TRAIN REMOVAL 
AND REPLACEMENT 

5-14. Instructions ongear t ra in  removaland replace- 
ment a r e  given in Paragraphs 5-38 through 5 4 3 .  

5-15. TROUBLESHOOTING AIDS 

5-16. If instrument i s  not operating properly r e fe r  
to troubleshooting chart  Table 5-4 and perform the 
following checks a s  necessary. Also r e fe r  t o  schematic 
d iagrams and waveforms given in Section Vm. Use 
extender to make waveform a n d  voltage checks on 
circuit  boards that plug in to 12 and 15 pin connectors. 

5-17. Gate Extender Check 

5-18. A7 VFO assembly and A8 prescaler  assembly 
must be operating to complete this test. 

a .  Set Counter controls a s  follows: 
SENSITIVITY . . . . . . . . . PLUG -IN 
TIME BASE . . . . . . . . . 0 . 1  m s  
FUNCTION. . . . . . . . FREQUENCY 

b. Set 5257A controls a s  follows: 
FREQUENCY. . . . . . . . . 100 MHz 
MODE . . . . . , . . 1 , . PULSED R F  
thumbwheels . . . . . . . . . . . 001 
RANGE . . . any range above . 0 5  -. 2 GHz 

5-19. With controls set  a s  in 5-18a a n d  b, adjust 
thumbwheelsirom 001 to 009 (001, 002, etc.). Counter 
should read 100 MHz to900 MHz in s teps  of 100 MHz. 

a. Adjust thumbwheels from 010 to 090. Counter 
should read 1000 MHz to 9000 MHz in s t eps  of 1000 MHz 

b. Adjust thumbwheels from 100 to 300. Counter 
should read 10000 MHz to 30000 MHz in s t e p s  o i  
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 previoustes tare  correc i  
A7 (Q5 and Q6), A7 VFO, A8, A9, A10, and thumb- 
wheels a r e  operating properly. 

a. If only some thumbwheel settings a r e  correc l ,  
check A10 and wiring to thumbwheels. 

b. If the previous check can be made in the .05- .  2 
GHz range o r  any range above .05-. 2 GHz but not i n  
all ranges,  check A9. 
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c. If there  i s  no readout, check Lo see  that Gatc 
light i s  cycling. 

d. If Gate light i s  cycling it i s  a good indicaliontl~al  
A9 and A10 a r e  operating. Make sampling test  to de -  
termine that VFO i s  operating. 

e. If Gate light i s  not cycling, A9, A10, o r  Counter 
i s  defective. Soggested checks for Counter a r e :  1) 
se l f  check, 2) sensitivity c h e c k  and adjustment if 
necessary,  3) 50 MHz response check, and 4) check 
power supply voltages with 5257A plugged in. 

5-21. Sampling Check 

5-22. This  check i s  made by observing the outpul of 
the PULSED R F  OUT connector on the front panel with 
an  oscilloscope. 

a. Set 5257A controls a s  follows: 
LEVEL ADJ . . . . . . . . . clockwise 
MODE . . . . . . . . . . . . . . APC 

b. Observe the 1 kHz inhibit signal. A level of 400 
to 500 mV peak-to-peak indicates correc t  sampling. 
If the level i s  5 to 6 V peak-to-peak no sampling i s  

Oscilloscope 50 MHz bandwidth with external sync capability HP l8OA with 1801A 
and 1820A plug-ins 

Table 5-2. Recommended Tes t  Equipment 

I Divider Probe 1 1 0 1 ,  10 pF dc  to 50 MHz I HP 10004A 1 

Recommended Type Instrument 

1 Power Meter I Range: 10 pW to 10 mW I HP 431C 1 

Characterist ics 

J 

J 

. I UHF Signal Generator 1 Range: . 8  GHz to 2. 1 GHz 1 HP 614A 1 

RE Millivoltmeter 

DC VTVM 

1 

Generator Range: 7 GHz to 11 GHz, capable of pulsed output 
Pulse  Rate: 400 sec: Pulse Width: . 5 u s  to 10 u s  

H P  6 2 0 7  

Voltage Range: 10 mV to 10 V r m s  
Frequency Range: 500 kHz to 1 GHz 

Range: 1 mV to 1 kV; Impedance: 200 Megohms 

Thermis tor  Mounts 

HP 411.4 

HP 412A 

Electronic Counter 

Cable 

Extender Cable 

I SHF Signal Generator I Range: 15 to 2 1  GHz 1 H P  628A I 

Frequency Range: 12.4 to 18 GHz; Max SWR: 1. 5:l  

Cable 

BNC "T" 

Adapter 

Adapter 

J I UHF Signal Generator I Range: 1 . 8  to 4 .2  GHz I H P  616B I 

HP P486A 

VHF Signal Generator 

Range: dc  to 50 MHz (serial  no. 402 o r  above) 

BNC connectors on both ends 48 inches long 

50 Pin  male to 50 Pin female 

1 Adapter 1 APC-7 male  t o  T w e  N male 1 H P  1250-0749 1 

HP 5245L 

HP 10503A 

HP 10506B 

Type N male connector on both ends 6 ieet  long 

Waveguide t o  APC-7 female 

BNC female to Type N 

I C o u d e r  1 3 dB Directional couoler P band I H P  P752A I 

Range: 10 MHz to 480 MHz 

HP 11500A 

HP 1250-0781 

HP P281B 
- 

H P  1250-0780 

HP 608C/D/E/F 

Waveguide 

Extender Board 

Flexable waveguide P band H P  11503A 

Extender Board 1 15 Pin  male to 15 Pin female 

12 Pin male to 12 Pin  female 

H P  5060-0049 

H P  5060-0092 
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taking place. Possible causes a r e :  1) A2CR1 open, 

a 2) shorted str ipline.  See waveforms and n o t e s  on 
assembly A1 and A2 inSectionVU1. Sampling and non- 
saniplinc waveforms for A5 a r e  found in Section VIII. 

c. T h e r e  will be no signal present  if A3CR1 i s  open. 

d. If 1 kHz osc .  i sbad(on  A4) this testwillnotwork.  

The above t e s t  h a s  checked Uie following assembl ies  
and components: A3 attenuator, A4411, Q5, and A6. 
A745 andQ7,  A8Q8 were  checked in .05-.2 GHz range 
only. 

5 - 2 3 .  PRF W i t h  Fx lnput Check 

5-24. Th i s  tes t  requires  an  input of 0 dBm. Adjust 
FREQUENCY controland s e t  LEVEL control f o r  9/10 
full s ca le  on meter .  Set RANGE switch to appropriate 
range f o r  input frequency used. Set thumbwheels to 
001 and observe ze ro  beat on oscilloscope. If no meter  
reading i s  obtainedwith ze ro  beat on oscilloscope, A5 
and meter  should be checked. 

5 -25. If there  i s  no indicationon meter  or  oscilloscope 
Fx i s  not getting through. With an  HP 412A measure  
the res is tance  from the center of theINPUT connector 
to ground. I t  should be  50R i 2 6 .  An incorrect  reading 
here  indicates a sampler  o r  attenuatorproblem and a 
factory r epa i r  will be required. 

a 5-26 .  APC Wi th  Fx lnput Check 

5-27. In the APC mode all  c i rcui ts  111 the 5257A a r e  - 
being used except A5 peak holding circuit 

5-28. Set LEVEL control clockwise w i t h  no input 
signal. Check to s e e  that meter  i s  a t  midscale. If 
meter  i s  not a t  midscale adjust A4R10 ( refer  to APC 
adjustment Page 5-4). Apply input s ~ g n a l  and adjust 
LEVEL control for 9/10 full sca le  on meter.  Set 
MODE to APC, select  the appropriate range for  input 
frequency usedandse t  FREQUENCY for lock. If phase 
lock cannot be obtained check A4 and AG. 

5-29 .  A1 and A2 Check 

5-30. If there  i s  no sampling, check A l  and A2. Re- 
move side cover for a c c e s s  to these assemblies.  
Refer  to SectionVIII forwaveforms. This 1s a cri t ical  
a r e a  and i s  often the cause of no sampling. Obtain 
sampling before  continuing tes ts .  Remember that a 
shorted str ipline cannot be detected by a waveform. 
An open s tep  recovery diode can be found and replaced. 
Note that the dibde i s  spring loaded and the sliding 
contact over the spring i s  cut to fit. Do not exert  too 
much p ressu re  on plastic screw a s  diode may crack.  
Apply just enough to obtainthe desircd !vaveform. D n  
not attempt to solder o r  unsolder parts  on A2. 

5-31. Input Resistance Check 
- 

5-32. Check the resistance f rom the center 01 Lllc 

@ 
INPUT connector to ground. This should be 5061 k Z 9 .  
See A3CR1 and CR2 check Paragraph 5-33. 

5 - 3 3 .  A3CR1 and A3CR2 Check 

CAUTION 

The  samplerdiodes  canbedamaged by either 
0 . 2  e r g  (static discharge o r  leakage current )  
o r  5 volts reverse-bias.  

5-34. T o  prevent damage to diodes when workinz in 
the sampler  circuits: 

a .  Ground probes before making measurements 

. Avoid strong R F  fields. A cable attached to the 
INPUT connector o r  diodes may a c t a s  an antenna: and 
pick up enough RF  energy to damage the diodes. 

c. Avoid stat ic discharges t h r o u g h  the diodes. 
Touch 5251A casing before touching diodes. 

d. T o  prevent leakage currents  that might &amaze 
the diodes, unplug soldering iron before working in 
this part on the circuit. 

5-35. Remove A4 from its connector to expose p1n5 
11 and 12. These  a r e  the two leads on the connectol- 
closest to the front panel. Remove 5257A from Counter 
and be s u r e  no leads a r e  connected to it.  Usins an  
HP 412A on the 10K range, measure from the center 
conductor of the INPUTconnector to pin 11. Reverse  
ohmmeter leads a n d  repeat. A ratio uf inf in~rr  tc ,  
LOK6 i s  normal. Perfornl the same tes t  from pin 12 
Pin 11 checks A3CRl and Pin 12 checks A3CR2. 

5 - 3 6 .  Sensitivity Check 

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

5 - 3 8 .  GEAR TRAIN 

CACTION 

Gear  t ra in  alignment is critical. Individua: 
Sear  replacen~ent  o r  adjustment is not r e c o c -  
mended. The :ear train should be replact-i: 
a s a c o n ~ p l e t e u n i t  (HP Part Vo.05257-60019,. 

5-39 .  Removal 

a.  Remove "fine adj" FREQUE!:CY knob d!?.: :.: 
retainer ring behind it.  

I .  Remove sc rews  holriinr: side Ilrackets t:, ::,:.' 
panel. 

i:. Reniove the two scrc\w> Iholdinl: thc sidr. l,r.:,. .:, 1 

ro the plug-in guide. 

d. Remove r i ~ h t  rtiar slril. Ibrackrt. 

e.  Disconnect Winchcstc.1 connector (P3-13 :: :. 
VFO housinx. 





PERFORMANCE CHECK TEST CARD 

Hewlett-Packard Model 5257A 
Transfer  Oscillator 

Ser ia l  No. - - 

DESCRIPTION 

First Check 

FREQUENCY Dial Check 

Counter Gate Extension 

50 MHz Check 

200 MHz Check 

1 GHz Check 

4 GHz Check 

8 GHz Check 

Pulsed C a r r i e r  Check 

15 GHz Check 

18 GHz Check 

Oscillator Stability Check 

Second Check 

FREQUENCY Dial Check 

Counter Gate Extension 

50 MHz Check 

200 MHz Check 

1 GHz Check 

4 GHz Check 

8 GHz Check 

Pulsed Car r i e r  Check 

15 GHz Check 

18 GHz Check 

Oscillator Stability Check 

T e s t s  Performed By 

CHECK 

Date 

Counter reads  100 MHz 

OK 0 
Meter r eads  9/10 with -7 dBm input 0 
Meter  reads  9/10 with -7 dBm input 

Meter r eads  9/10 with -7 dBm input 

0 
0 

Meter reads  9/10 with -7 dBm input 

Meter reads  9/10 with -7 dBm input 

Meter  reads  5/10 with . 5  p s  pulse 

0 

Meter r eads  9/10 with -4 dBm input 

0 

Meter reads  9/10 with -4 dBm input 

O 
n 
U 

Deviation l e s s  than 2 kHz in 3 minutes 0 

Date 

Counter reads  100 MHz 

OK 

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  b s  pulse 

Meter reads 9/10 with -4 dBm input 

Meter reads 9/10 with -4 dBm input 

Deviation l e s s  than 2 kHz i n  3 minutes 



PERFORMANCE CHECK TEST CARD 

DESCRIPTION 

Third Check 

FREQUENCY Dial Check 

Counter Gate Extension 

50 MHz Check 

200 MHz Check 

1 GHz Check 

4 GHz Check 

8 GHz Check 

Pulsed Car r i e r  Check 

15 GHz Check 

18 GHz Check 

Oscillator Stability Check 

Fourth Check 

FREQUENCY Dial Check 

Counter Gate Extension 

50 MHz Check 

200 MHz Check 

1 GHz Check 

4 GHz Check 

8 GHz Check 

Pulsed Car r i e r  Check 

15 GHz Check 

18 GHz Check 

Oscillator Stability Check 

CHECK 

Date 

Counter reads 100 MHz 

OK 

Meter reads  9/10 with -7 dBm input 

Meter r eads  9/10 with -7 dBm input 

Meter reads  9/10 with -7 dBm input 

Meter r eads  9/10 with -7 dBm input 

Meter  r eads  9/10 with -7 dBm input 

Meter  r eads  5/10 with . 5  ps pulse 

Meter r eads  9/10 with -4 dBm input 

Meter  reads  9/10 with -4 dBm input 

Deviation l e s s  than 2 kHz in 3 minutes 0 

Date 

Counter reads  100 MHz 0 
OK 

Meter  reads  9/10 with -7 dBm input 

Meter r eads  9/10 with -7 dBm input 

0 

Meter r eads  9/10 with -7 dBm input 

0 
0 

Meter  reads  9/10 with -7 dBm input 

Meter r eads  9/10 with -7 dBm input 

0 
0 

Meter  r eads  5/10 with . 5  ps pulse 

Meter reads  9/10 with -4 dBm input 

0 

Meter reads  9/10 with -4 dBm input 

Deviation l e s s  than 2 kHz in 3 minutes 



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

~- 

50 MHz CHECK Cont'd. 

7. Adjust 5257A FREQUENCY for maximum meter  deflection with Counter reading close 
t o  16.7 MHz. 

8. Adjust Signal Generator output f o r  9/10 full  sca le  on 5257A meter.  

9. R E  Millivoltmeter should read -7 dBm o r  less .  

10. Set 5257A MODE to APC and adjust  FREQUENCY fo r  phase lock (observe ze ro  beat 
on Oscilloscope). 

200 MHz CHECK 

1. Set Signal Generator to 200 MHz a t  -50 dBm. 

2. Adjust 5257A LEVEL ADJ fo r  0.35 V peak-to-peak on Oscilloscope. 

3. Set 5257A MODE to PULSED R F  and inc rease  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 f o r  9/10 full s ca le  on 5257A meter .  

6.  R F  Millivoltmeter should read -7 dBm o r  less .  

I .  Set 5251A MODE to APC and adjust FREQUENCY ior phase lock (observe ze ro  beat 
on Oscilloscope). 

1 GHz CHECK 

1. Remove R F  Millivoltmeter and coaxial adapters  used in the p receed ix  steps and connect 
Signal Generator directly to 5257A INPUT. 

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

3. Set 5257A RANGE to . 2  -1 GHz and adjust  LEVEL ADJ fo r  0.35 V peak-to-peak on 
Oscilloscope. 

4 .  Set 5257A MODE to PULSED R F  and adjust  FREQUENCY fo r  maximum deilection with 
Counter reading close to 71. 5 MHz. 

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

6. Signal Generator output should he -7 dBm o r  less.  

7. Set 5257A MODE to APC and adjust FREQUENCY fo r  phase lock (observe zero  heat 
on Oscilloscope). 

4 GHz CHECK 

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

2. Set 5251A RANGE to 1-4  GHz and adjust  LEVEL AD.J lur 0. 35 V {peak-to-peak on 
Oscilloscope. 

3. Set 5257A MODE to PULSED RE and adjust  FREQUENCY for mas l lnu rn  rnctrr deflection 
with Counter reading close to 70 MHz. 
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Table 5-3. In-Cabinet Performance Check Cont'd. 

4 GHz CHECK Cont'd. 

4. Adjust Signal Generator output for 9/10 full sca le  on 5257A meter 

5. Signal Generator output should be  -7 dBn1 o r  l e s s  

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

8 GHz CHECK 

1. Set Signal Generator to 8 GHz a t  -25 dBm. 

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

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

4 .  Adjust Signal Generator f o r  9/10 full sca le  on 5257A meter .  

5. Signal Generator output should be  -7 dBm o r  l e s s .  

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

PULSED CARRIER CHECK 

1. Set 5257A MODE to PULSED R F .  

2 .  Adjust Signal Generator output for pulsed R F  output a s  follows: pulse width 10 u s  and 
ra te  400/sec. 

3. Adjust 5257A FREQUENCY f o r  z e r o  beat on Oscilloscope. 

4. Adjust 5257A LEVEL ADJ fo r  9/10 full sca le  on 5257A meter .  

5.  Set Signal Generator pulse width to 0 . 5  9 s .  

6 .  5257A meter  should st i l l  r ead  5/10 full sca le  o r  more .  

15 GHz CHECK 

1. Connect 15 GHz at  -16 dBm and Power Meter  to 5257A INPUT as shown in Figure 5-1. 

2. Set 5257A MODE to APC and adjust  LEVEL ADJ for  0.35 V peak-to-peak on Oscilloscope. 

3. Set 5257A MODE to PULSED R F  and adjust  FREQUENCY for maximum meter  deflection 
with Counter reading close t o  68 MHz. 

4. Adjust Signal Generator for 9/10 full sca le  on 5257A meter .  

5. Power Meter should read -4 dBm o r  less .  

6. Set 5257A MODE t o  APC and adjust  FREQUENCY for phase lock (observe ze ro  beat 
on Oscilloscope). 
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Table 5-3. In-Cabinet Pe r fo rmance  Check Cont'd. 

HP 628A 
SIGNAL 

GENERATOR 

Figure 5-1. 15-18 GHz Check 

18 GHz CHECK 

1. With test  equipment connected a s  above, s e t  Signal Generator frequency to 18 GHz a t  -16 dBn:. 

2. Adjust LEVEL ADJ f o r  0.35 V peak-to-peak on Oscilloscope 

3.  Set 5251A MODE to PULSED R F  and adjust  FREQUENCY fo r  niavinium meter aeilection 
with Counter reading close to 125 MHz. 

4 .  Adjust Signal Generator output for 9/10 fu l l  sca le  on 5257A meter .  

3 .  Power Meter should read -4 dBm o r  less .  

6. Set 5257A MODE to APC and adjust FREQUENCY for phase lock !ohserr.e ze ro  beat 
on Oscilloscope). 

OSCILLATOR STABILITY 

1. Set Counter TIME BASE to . 1 sec .  

2. Set 5257A MODE to PULSED RF and adjust FREQUENCY for 100 h l H z  

3.  Record Counter readings a t  intervals of one minute for  three  minutes. 

4. Frequency change should not be g rea te r  than +2 kHz. 

5. Temperature should be constant a t  a value between 0' and +55"C 
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Figure 5-2. Top, Bottom, and Side Internal Views 

... - >  

BOTTOM 

RIGHT SIDE 
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Tab le  5-4. Troubleshooting Cha r t  

EXTENDER 

I I I I 
I 

No readout ~hurnbwhlee l  switch 
se t t ings  OK on . 05 -  
. 2  GHz range  only o r  
a l l  o the r  ranges ,  but 
not both (check A9) 

counter  Gate Counter  Gate  
light does  not light cyc l e s  
cycle (check 
A9, A10) 

CHECK 

& 
Not sampling Sampling 

I 
Switch to Switch to Stav i n  
PRF ,  Mode PRI 

t 
Readout No readout  No 
(check A t ,  (check A7) 

A l & A 2  
CHECK 

A l ,  i.2 
(A7Q4. $6 
.2 -18 GHz 
ranges  only1 

Ran 
1 G 
G Hz 
A 76 
and 

A3CR1 & 
CR2 CHECK 

RESISTANCE 

A3 Atienuator 
do PRF  CIfECK 

I 
Some thunibwheel All thukbwheel  
se t t ings  OK (check swi tches  OK in 
thumbwheel switches all r a n g e s  
and A 10) 

CHECK 

Aode A P ~  Mode 
I I 

~ d o u t  Readout 1 
a l l  z e r o s  
do P R F  

P R F  
CHECK 

CHECK 

I I 
No me te r  

I 
l l e t e r  Meter  reads  OK 

r fad iny  reatis 1 

I 
. 2 -  Range , 0 5 -  k1el;r o r  
, 1-4 . 2  GHz A 5  peak I 

holding C!lccK 
:heck (check Power 
$I> A8Q181 Supplies Fx CHECK 
3 )  & .A4R10 *PC 

RESISTANCE 

S o  lock Locks 
(check I 

I 
S o  Counter 

I 
Counter  

reatlout 1x11 1-eatis , W I I  

lock indica- 
tion on S c o p t  
a t  P R F  lack  
iinhibit ck ts  Sensitir:l! 
4 1 kHz check 
osc .  i l l t c r  
A 6  levcl il(.t. 
:\HQ16l 
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g. Set instrument up-side down onbench and c a r e -  
fully pull front panelout far  enough t o f r e e V F 0  tuning 
d r ~ v e  shaft from the panel. 

h. Carefully position plastic plug-in guide to allow 
removal of VFO gear train. Do not bend out plug-in 
u ~ d e  m o r e  than absolutely necessary  as c a b  1 e s C ,onnected - to the p o w e r  supply filter board can be 

broken easily. 

i. Carefully lift out the VFO g e a r  t ra in  by lifting 
gear  t r a i n  end far  enough fo r  r e a r  protion of the 
assembly to clear that part  of the main housing con- 
taining the sampler.  

CAUTION 

When removing th is  assembly be careful not 
to bump housing against sampler  diode.pro- 
truding through side of main housing. Also  
do not scrape gea r s  against  any portion of 
main housing. 

j. After  the gear  train i s  removed se t  it down in 
such a way as to prevent any damage to gear  teeth. 

5-40. Gear Train R e p l a c e m e n t  

5-41. Reverse d~sassembly  procedure a f t  r r doing 
the following: 

a.  Check main housing wiring for shor ts ,  broken 
wires ,  etc. Make s u r e  cables a r e  d res sed  properly 
s o  they will not be pinched during assembly.  

b. Install p a p e r  insulators o v e r  exposed maln 
housing connector. Make s u r e  paper s t ays  in place 
when installing gear  train.  

5-42. During assembly, whilefitting front panelover 
gea r  train,  check that LEVEL ADJ shaft i s  correctly 
inserted i n  hole on main casting. Also make s u r e  
g e a r s  on gear  train clear the gea r s  on main housing. 

5 4 3 .  After assembly. the FREQUENCY d i a l  will 
have to be repositioned for correc t  reading. Refer  
to FREQUENCY dial check Table 5-3. 
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SECTION VI 

REPLACEABLE PARTS 

6-1. INTRODUCTION 6-3. Miscellaneous p a r t s  a r e  listed a t  the end of 
Table  6-1. 

6-2. This  section contains information for ordering 
replacement parts. Table  6-1 l i s t s  parts in alpha- 
numerical o rde r  of thei r  reference designators and 6-4. ORDERING INFORMATION 
indicates the description and H P  par t  number of each 
part, together with any applicable notes. Table 6-2 6-5. T o  obtain replacement parts,  address  order  o r  
lists par t s  in  alpha-numerical o rde r  of their  HP par t  inquiry to your local Hewlett-PackardSales and Service 
number a n d  provides t h e  following information on office (see  lists a t  r e a r  of this manual for addresses).  
each part. Identify pa r t s  by their  Hewlett-Packard par t  numbers. 

a. Description of the par t  (see  l i s t  of abbreviations 6-6. T o  obtain a part  that is not listed, include: 
below). 

a. Instrument model number. 
b. Typical manufacturer of the part in a five-digit 

code; s e e  l i s t  of manufacturers in Table 6-3. b. Instrument se r i a l  number. 

c. Manufacturer's par t  number. c. Description of the part. 

d. Totalquantity used in the  instrument (TQ column). d. Function and location of the part. 

A = ~asembly 
B - motor 
BT = batter7 
C = capacitor 
C P  = cwpler  
CR = dlods 

A - a m p r e a  H 
AFC = ~ u t o m t l c  frequency contml HDW 
M P L  = M p l u i e r  HEX 

cw = crmnter-el~bbe 
CER = ernrmc 
CMO - ~ P b m t  mOYL( only 
COEF = wsffid.nt 
COM = common 
COMP = rompoaltlon 
COMPL - complete 
CONN - comeclnr 
CP = cldm1um plate 
CRT = &ode-ray lube 
CW = ELOCWY 

DEPC = d s p s l t M  carbon 
DR = drbe 

ELECT = elcctralytlc 
ENCAP = enerpaullted 
EXT = e d e d  

HG 
HR 
HZ 

IF 
mffi 
MCD 
MCL 
ms 
LNT 

K 

REFERENCE DESIGNATORS 

= isn h ~ d  P = p* 

= Ih-r t l p r  PC i printed c l r c u t  

LKWMH = l o c k m s h e r  PF = p l C O f ~ M B  = 

UX = LwriLhmk t l p r  f.M* 

LPF = L a r  p a s  filter PH BRZ - phosphor bronze 
PHL = PhllU~m 

M = m m  = 10-3 PIV = p* &era* ro1tqe 

MEC = m q  = lo6 PNP = pmltlve-ncgatbe- 

MET FLM = m e a l  fllm pa.it1ve 

MET OX = m e u c  orxdc P I 0  - par1 Of 

MFR - rmaulscturer mLY = p1y.tyrenc 

nnz = meps hertz PORC = P r c c h l n  

r n A T  = mlnhhrrc m s  - posltlon(.l 
MOM = WmenUry POT = potcntlome1er 

MTC = m m t h  PP - pa*-to-pn* 

MY -myhr,, PT = p i n t  
P W  = p* mrklw "altaze 

N = - (10-9) RECT = rcatutrr 
N i C  = normally closed RF = d l 0  frequency 
N E  = neon RH - round head or 
N1 PL : n k h l  phte  rlght hand 

RMO = *r* mom, ad ,  
RM5 - --me- .quare 
R W  = I N C I . C  V O r &  

.OltqC 

S-B = slow-blow 
SCR = rsrsr 
SE = srleolum 
SECT - s=cttonlal 
SEhUCON = ~emieon&elar 
n = .tucon 

TA - h"lllum 
TD r tlme dehy 
TGL = toggle 
THD = thread 
TL . = tttulhm 
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T a b l e  6-1. R e f e r e n c e  D e s i ~ n a t i v n  I n d e x  

d l  

A l t l  

A l C 2  
4 l C 3  
A 1 C 4  
A l C 5  
P I C 6  

A l C 7  
A l t e  
A l C 9  
d I C l 0  
A l C l l  

A l C 1 2  
A l C 1 3  
A l C 1 4  
A l C 1 S  
E l C l t  

A l C 1 7  
P l C l S  
A l C 1 9  
A l C 2 0  
A l C Z l  

>LC?: 
;!C23 
L ! i ? L  

: : C Z j  

A l C R l  

A l C R 2  
A l C Q 3  
A l C R 4  
A l C R 5  

A l E l  

A l E 2  

A l L l  

h l L 2  
1 l L 3  
A l L 4  
A I L 5  
A I L 6  

A 1 0 1  

1 1 0 2  

@Part N o .  D e s c r i p t i o n  t( 

BOARD A S S Y : P U L S E  D R I V E R  

C:FXD C E R  2 0 0 0  P F  + 8 0 - 2 0 %  l 0 O O V D C U  

C:FXD CER 2 0 0 0  P F  +SO-20X  lOOOVDCW 
C:FXO C E R  2 0 0 0  P F  + 8 0 - Z O X  lOOOVDCW 
C:FXO C E P  ZOOO P F  + 8 0 - 2 0 %  IOOOVOCW 
C:FXO C E R  2 0 0 0  P F  + 8 0 - 2 0 2  l O O O V D C U  
C :FXD CER 2 0 0 0  P F  +BO-20% l 0 O O V O C U  

C :FXO C E R  2 0 0 0  P F  + 8 0 - 2 0 %  lOOOVDCW 
C:FXD CER 2 0 0 0  P F  + 8 0 - 2 0 z  l O O O v O C u  
C:FXO C E R  2000  PF + n o - 2 0 %  inonvocu . ~ . .  -~~ . . . . . - - . . . . 
C:FXD T I  1 .5  P F  2 0 %  5 0 0 V O C U  
C:FXO CER ZOO0 P F  + B O - 2 0 x  l O O O v O C u  

C:FXO CER ZOOO P F  + 8 0 - 2 0 1  IOOOVOCW 
C:FXD C E R  2 0 0 0  P F  + g o - 2 0 %  l O O O V D C U  
C:FXO CER ZOO0 P F  + 8 0 - 2 0 %  1OOOVDCW 
L : F X D  CER 2 0 0 0  P F  + B O - 2 0 2  l O O O v O C W  
C:FXO C E R  2 0 0 0  P F  + 8 O - 2 0 %  lOOOVDCW 

L : F X O  C E R  2000 P F  + 8 0 - 2 0 X  LOOOVDCW - - . . . . - - - - 

C : F X D  CER 2 0 0 0  PF + 8 0 - 2 0 1  LOOOVOCY 
C :FXD C F R  ZOO0 P F  + B O - 2 0 %  lOOOVDCW 
C:FXO CER 2 0 0 0  P F  + 8 0 - 2 0 %  lODOVOCW 
NOT ASSIGNED 

CORE:  F E R R I T E  B E A D  

CORE:  F E R R I T E  B E A D  

C 0 I L : F X D  R F  1  U H  10t  

C D I L I C H O K E  180 UH 5% 
C O I L I C H O K E  1 8 0  U H  5 %  
C O l L I C H D K E  1 8 0  UH 57 
C O I L I C H O K E  180 U H  5 Z  

T R A N S I S T O W S I L I C O N  N P N  2 N 3 0 3 3  

T R A N S 1 S T O R : S I L I C O N  N P N  2 N 3 9 3 3  

N o t e  - 

# See introduction to  this section for ordering information 
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Table 6-1. Reference Designation Index (Cont'd) 

Reference 
Designation @Part No. Description # 

T R A N S I S T 0 R : S I L I C O h  h P h  2 N 3 9 3 3  
1 R A N S I S T O R : S I L I C O h  L P N  2 h 3 9 5  ' 
T R A h S I S T 0 R : S I L l C O L  N P h  
T R I N S I S T 0 R : S I L I C O h  NPN 

R : F X D  MET F L U  5 1  OHM 2 %  114W 

R:FXO MET F L P  1 5 K  OHM 2 %  l 1 4 ~  
R:FXO MET F L M  7 5 0 0  onr Z t  1/4W 
R:FXD MET F L U  82 OHM 2 t  l / 4 W  
R:FXO COUP 1 2 0 0  OHM 5 %  118W 
R:FXO MET F L M  1 2 0 0  OHM 2 %  1 /4W 

R:FXO MET F L M  3 9 0  OHP 2 %  114W 
R:FXO c o w  1 2 0 0  MM 5 2  ~ / a u  
R: FXO MET F L M  4 3 0  OHM 2 X  1 1 4 U  
R:FXO COMP 1 2 K  OHM 5 1  1 / 8 Y  
R:FXD c o u p  8 2 0 0  OHM 5 %  I/BW 

R:FXO ME7 F L M  8 2  OHM Z t  1 / W  
FACTORY SELECTED PART 
R X F X O  MET FLU 4 3 0  o w  zx 1 /4w 
R:FXO MET F L U  5 1 0  OHM Z t  114W 
R I F X O  MET F L M  4 3 2  OHM I X  l / l U  

R:FXO MET F L Y  5 1 0  onn zs  1 / 4 W  
R:FXO MET F L M  3 3 0  OHM 2 2  I W  
R:FXO MET F L Y  3 3 0  OHM 2 X  1 W  
R:FXD Met Flm 100 1% l / 8 w ~ F a c t o r y  Selec:d Com~onent  
TRANSFORMER ASSY :PULSE O R I V E  

TRANSFORMER bSSY:PULSE O R I V E  

BOAR0 ASSY :PULSE GENERITOR 

R:FXD ALUMINA-CER 2 0  OHM 5 1  l / l O W  

SAMPLER ASSY 

SAMPLER O l O O E  ASSY MATCHEO P A I R  
SAMPLER D I O D E  ASSY MATCHEO P A I R  

C:FXO CER 0.1 U F  2 0 1  25VOCW 

C:FXO CER 0.1 U F  201 25vnru  ~- 

C:FXO ELECT T I  4.7UF 1 0 %  35VOCW 
C:FXO CER 0.1 U F  2 0 1  2 5 V O C u  
C:FXO MY 0.015UF I O X  
C:FXO MY' 0 . 0 1 5 U F  l o r  

C:FXO ELECT . 1 5  U F  101 35VOCY 

Note 

# See introduction to this section for ordering information 



S e c t i o n  VI 
Parts 

Table 6-1. R e f e r e n c e  Designation Index ( C o n t ' d )  

Reference 
Deaipution @Part No. 

- 

Description # 

T R A N S I S T 0 R : S I L I C O N  N P N  

T R A N S I S T 0 R : O U A L  Z N 3 9 2 2  
T R A N S I S T 0 R : S I L I C O N  P N P  2N3906 
T R A N S I S T 0 R : S I L I C O N  N P N  
T R A N S I S T 0 R : S I L I C O N  N P N  2 N 3 9 0 4  
T R A N S I S T O R  0 U A L : S I L I C O N  N P N  

TRANSI'STOR: S I L I  C O N  N P N  2 N 3 9 0 4  
T R A N S I S T 0 R : S I L I C O N  N P N  2 1 3 9 0 4  
T R A N S I S T 0 R : S I L I C O N  N P N  2 N 3 9 0 4  
T R A N S I S T O R I S I L I C O N  N P N  
T R A N S I S T O R  0 U A L : S I L I C O N  N P N  

T R A N S I S T O R I S I L I C O N  N P N  

R:FXO MET F L M  1 6 K  OHM Z X  1 1 4 W  

RIFXD M E T  F L Y  1 6 K  OHM Z X  l 1 4 W .  
R l F X O  MET F L U  1 0 K  OHM 2 X  1 1 4 U  
R:FXO MET F L U  3 . 9 K  OHM 2 %  1 / 4 W  
R:FXO MET FLU 161 onn 2 %  i / 4 u  
R:FXO MET F L M  L.3K OHM 2 %  1 1 4 W  

R :FXD MET F L U  1 5 K  OHM 2 %  1 1 4 W  
R:FXD M E T  F L M  4 . 7 K  OHM 2 %  1 / 4 W  
R :FXD MET OX 1 3 0 K  OHM 2 %  1 1 4 Y  
R:VAR MU 5 K  OHM l o x  L I N  l l 2 W  
R : F X D  MET F L M  1 O O K  OHM 2 %  1 1 4 U  

R:FXO c o w  9.1 OHM 5 z  lieu 
R:FXO MET FLU 1 . 3 ~  on* 2 %  i / h w  
R:FXD MET F L U  3 . 9 K  O H L  2 %  1 1 4 W  
R:FXD MET F L P  1 6 K  OHM 2% 1 1 4 Y  
R : F X D  M E T  F L M  1 0 K  O H L  2 %  1 1 4 Y  

R:FXO MET F L U  5.6K OHM 2 %  l l 4 Y  
R:FXO C A R B O N  100 OHM 5% l 1 e Y  
R:FXO MET F L M  5.1K OHM 2% 1 1 4 W  
RIFXO MET F L M  5.1K OHM 2 1  1 / 4 W  
R :FXD N E T  F L U  5.6K OHM 2 %  1 / 4 Y  

R:FXD MET F L U  5.1K OHM 2: 1 / 4 W  
R : F X D  MET F L M  1.0K OHM 2 %  1 1 4 W  
R : F X D  MET F L M  1 5 K  OHM 2% 1 1 4 W  
R:FXO MET F L U  5 . 1 K  OHM 2 %  l l 4 W  
R:FXO MET F L U  1 0 K  OHM 2 %  l l 4 U  

R:FXO MET F L V  4 3 %  OHM 2 %  l / 4 W  
R:FXO MET F L M  1.OK OH* 2 %  1 1 4 W  
R:FXO MET F L M  1.OK OHM 2: 1 1 4 ~  
R:FXD MET F L U  1 5 K  OHM 2 %  1 / 4 W  
R:FXO MET F L M  4.7K OHM 2 %  1 / 4 W  

R :FXD MET F L M  2 0 K  OHM 2 %  1 1 4 W  

# See introduction to this seclion for ordering information 
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Table 6-1. Reference Designation Index (Cont'd) 

&Part No. 

R r F X D  MET F L M  3.9K OHM 2% l / s w  

R:FXO MET F L M  1 O K  OHM 2 1  1 1 4 Y  
RIFXO MET FLM 6 . 8 ~  on* zx l / 4 W  
RIFXD MET F L M  1 0 K  OHM ZX 1 1 4 Y  
RIFXD MET F L M  1 0 K  DUM 2% l l 4 Y  
R I F X D  MET F L M  6 . 8 K  OHM 2% 1 / 4 H  

R:FXD MET F L M  +.7K OHM 2% 1 / 4 w  
R t F X O  MET F L M  1001. OHM 2% 1 1 4 Y  
R:FXO COUP l O M  OHM 5 1  1 1 4 U  
R l F X O  MET F L M  3 0 0 0  OHM 2 1  1 1 4 Y  
R:FXO MET F L U  5 1 0 0  OHM 2X l/rw 

R:FXO MET F L M  5 1 0  OHM 2 1  1 1 4 ~  
R t F X D  MET F L M  8 2 0 0  OHM 2: l / 4 W  
R:FXD MET F L M  510 OHM 2% I l k w  
R I F X O  MET F L M  3 0 0 0  OHM 2X 1 1 4 Y  
R:FXD MET F L M  3 0 0 0  OHM 2% 1 1 4 U  

R I F X O  MET F L M  5 i K  OHM 2 %  1 / 4 w  
R I F X O  MET F L M  5 1 0  OHM 2% 1 1 4 ~  
R:FXD MET F L U  1 2 0 0  OHM 21  l / 4 w  
R:FXD MET F L M  2 7 0 0  OHP ZX 114W 
R:FXO MET F L M  7 5 0  OHM ZX 1 / 4 w  

R t F X O  MET F L M  750 OHM Z X  1 / 4 w  
R:FXO MET F L M  2 7 0 0  OHM Z I  1 1 4 Y  
R l F X D  MET F L M  1800 OHM 2% l / +u  
R:FXO MET F L M  2 7 0 0  OHM 2X 1 1 4 Y  
R:FXO MET F L M  5 1  OHM 2 1  1 1 4 Y  

R:FXO WT F L M  1 6 0 0  OH* 2 1  1 / 4 W  
R t F X D  MET F L M  100 OHM 2% 1 1 4 Y  
R t F X D  MET F L M  5 6 0 0  OHM 2% 1 1 4 Y  
R:FXD MET F L M  1 Z K  OHM 2 1  1 / 4 w  
R l F X O  MET F L M  5 1  OHM 2% I l 4 U  

R:FXO MET FLU 6 2 0 0  onn t x  1 / 4 W  
R l F X D  MET F L M  1 0 K  OHM 2 1  1 1 4 Y  

C:FXO E L E C T  I U F  1 0 %  35VOCY 

C:FXO C E R  0.47 UF 6 3 0 - Z O I  2SVOCY 
C l F X D  E L E C T  47 U F  5 1  ZOVDCY 
C:FXO E L E C T  22 U F  1 0 %  15VOCY 
C:FXO M I C A  68 P F  5 1  30OVDCU 
C r F X D  M I C A  120 PF 5% 

C I F X O  CER 0.47 U F  +8O-20% 25VOCY 
C:FXO E L E C T  0.33 U F  2 0 1  35VOCU 

I 
# Sss introduction to (hi. msction for ordering infornution 

- 
Note 
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Table 6-1. Reference Designation Index (Cont'd) 

@Part No. Description # 

C: FXO M I C A  4 3 0  P F  5 X  3 0 0  VOCY 
C:FXO CER 0 - 1  U F  2 0 1  25VDCW 
C r F X O  E L E C T  4 7  U F  5 1  ZOVDCW 
C:FXO M I C A  ~ S O O P F  2 1  3 o o v o c w  
C t F X D  MYLAR O.OlUF 5 %  ZOOVOCU 

~ ~ - -  ~ ~ - ~ - -  - -  .. 
0 L O O E : S I L l C O N  M M A  3 0 Y V  
O l O D E t S l L l C O N  30111 3OWV 
0 l M E : S I L I C O N  30MA 3OYV 

0 I O D E : S I L l C O N  30MA 3OUV 

C O I L I C H O K E  180 U H  5 %  

T R A N S I S T O R I S I L I C O N  PNP 2 N 3 9 0 6  

T R A N S l S T 0 R : S l L l C O N  NPN 
TRAMS1 ST0R:SIL ICON PNP 
T R A N S I S I 0 R : S I L I C O M  PhC 2F.3906 
TRANSISTOR O U A L I S I L I C O N  NCN 

~~ ~ ~~ 

TRANSISTOR~SILICON CNP Z N 3 9 0 6  

r R A N S I S T 0 R : S I L l C O N  PNP 
T R A N S I S T O R r S I L I C O N  P h C  2 h ~ q u G  
T R A N S I S T 0 R : S I L I C O M  PNC 
TRANSISTOR: S I  L l C O N  ChP 

T R A N S I S l D A t S I L l C O N  PNC 2 N 3 9 0 6  

RIFXO MET FLM 2 4 K  OHM 2 1  l / 4 W  

R I F X O  MET F L M  1 8 K  OHM 2 1  114W 
R:FXO MET F L M  4.3K OHM 2 1  1I4W 
R t F X D  MET F L M  I Z K  OHM 2 s  1/4W 
R a r x o  MET FLU IZK OHM 21 i / q w  
R r F X D  MET F L M  1 0 K . O H U  Z X  114W 

RIFKO 
R l  FXD 
R I F X O  
R l F X O  
R I F X D  

R I  *KO 
R I F X O  
RIFXO 
RSFXO 

MET F L U  1 3 K  OHM ZX 1/4W 
MET FLM 5 1  OHM 2 8  l l 4 Y  
MET F L M  t 0 K  OHM 2 X  l l 4 W  
MET F L M  101 OHM 2 1  l l 4 U  
MET F L U  151 OHM 2 1  l / 4 W  

MET FLM 5.1K OHM 2 X  1 / 4 w  
MET F L M  2 4 K  OHM Z X  1/4W 
MET F L U  LOK OHM 2 1  114W 
MET F L M  6 - 3 1  OHM 2 %  1 / 4 W  

# Baa inttoduction to this uectlon for ordering information 

Note 



Section VI 
Parts 

Table 6-1. Reference Designation Index (Cont'd) 

Reference 
Desbmtion @Part NO. 

R:FXD MET FLU 1 2 K  OHM 2 %  i l 4 w  
R:FXO MET FLM 6.81: OHM 2% 1/4W 
R:FXD MET FLU 7.5K OHM 2% l l 4 W  
R:FXD MET FLU ZOK OHM 2 %  1 1 4 U  
R tFXD MET FLM 2 0 0 0  OHM 2% l I 4 Y  

R:FXD MET FLM tOOK OHM 2 1  l l 4 Y  
R:FXD MET FLU 4.3K OHM 2% l / W  
R:FXD MET FLM 1 2 K  OHM 2 2  114W 
R:FXD COMP 1 MEGDHM 5 1  1 1 4 U  
R:FXO MET FLY  ZOK OHM 2% L / 4 Y  

R:FXD MET F L Y  390 OHM 2 1  1/4W 
R:FXD MET FLM 3.OK onM 2 r  1 lW 
R:FXO MET FLM 7 - 5 1  OHM 2 1  l l 4 U  
R:FXO MET F L U  4 - 3 1  OMM 2 t  l l 4 u  
R:FXO MET FLU 1 2 K  OHM 2 1  l l 4 W  

R:FXD MET FLY  3.3K OHM Z l  1 / 4 W  
R IFXO MET FLM 20K OHM 2 1  1 / 4 U  
RXFXO MET FKM 9 1  OHM 2 Z  i l 4 k  
R:FXO MET FLU 1.OK OHM 2 1  1/4!4 
R:FXO MET FLM 2 4 g  OHM Z Z i / 4 W  

VFO LINEARIZER 4SSY 
I N C L  A7Al.A1*2,AlA3. 

BOARD ASSY: VFO LINEARXZER 

0OARD:BLANK PC 
SWITCH ASSY:VFO LINEARIZER 

C IFXO ELECT LUF 101 35VDCY 

C IFXO ELECT I U F  101 35VOCY 
C:FXO ELECT LVF 101 35VDCU 
C:FXO ELECT 22UF 35VDCY 
C:FXD ELECT I U F  1 0 8  ISVOCY 

TRINSIST0R:SIL ICON NPN 2 1 3 9 0 4  

I I 4 N S I  STOR DJAL:SIL ICON NPN 
TRANS1 STOR:SILlCON NPN 2 N 3 9 0 4  
TR4NSISTOR:SlLlCOh NPN 2 1 3 9 0 4  

R:FXD NET FLM 2.7K OHM 2% 114Y 

RIFXO WET FLU IOOK onn 2 1  1/4M 
R:FXD MET F L U  4300 OHM 2 I  L l 4 Y  
RXFXD MET FLU 6 8 0  OHM 2 1  1/4W 
R:FXD MET F L U  43K OHM ZI 1/4W 
R:FXD MET F L U  Z.7K OHM 2X  114Y 

R See inhduction to ibi~ mrction for ordering information 



Section VI 
Parts 

Table 6-1. Reference Designation Index (Cont'd) 

Reference 
Designatioo @Part No. Description # 

R : F X D  MET F L M  3 . 9 K  OHM 2 %  1 /4W 
R : F X O  COMP 5 3  OHM 5 %  1 / 8 W  
R : F X D  COMP 6 8  OHM 5 %  1 /8W 
R:FXD COMP 6 8  OHM 5 %  1 /8W 
R:FXO CARBON 1 2 0  OHM 5: l l 8 U  
R:FXO COMP. 1 3 0  OHM 5 %  1 / '+W 

R:FXO c o w  2 0 0  OHM s t  u a u  
R :FXO COMP 300 OHM 5 1  l l 8 Y  
R:FXO COW 3 9 0  onn 5 %  i fan 
R I F X O  COMP 6 2 0  OHM 5 8  l l 8 Y  
R:FXO c o w  620 OHM 5 %  L / E Y  

R:FXO MET F L M  1 5 K  OHM 2 %  1 / 4 b I  
R : F X D  MET F L M  2.7K OHM 2 5  1 / 4 W  
R:FXD MET FLM 1OK OHM 2 %  1 /4W 
R:VAR WW 1 0 0 0  OHM 5 %  1W 

S Y I T C H  

BOAR0 ASSY: VFO CONTROL 

CIFXO M I C P  1 3 0 P F  5 t  3OOVOCY 

C:FXO CER 1000 P F  2 0 X  75VOCW 

C:VOLTAGE VAR 6 . 8  PF 1 0 %  

C:VOLTAGE VAR 6 . 8  P F  1 0 %  
0 I C U E : S I L I C O N  1 5 W I V  

C O I L  ASSY:VFO 

R:FXO MET F L M  5 1 1 K  OHM I t  1 / 8 U  

R:FXO MET F L M  8 2 0 0  OHM 2 t  1 / '+w 
R l F X D  MET F L M  5 1 1 %  OHM I t l l 8 Y  
R l F X O  MET F L M  2 2 0 0  OHM 2 %  1 I h  

8 0 A R O  ASSY: YFO 

8OARO:BLANK PC 

C:FXO CER 0.1 U F  2 0 X  25VDCY 

C:VAR 3.5-53.5 P F  
C:FXO CER 1000 P F  2 0 1  75VOCY 
C I F X O  T I  2 PF 5 2  500VOCY 
C l F X O  T I  3.9 P F  101 5OOVDCY 
C:FXO CER 1000 P F  2 0 1  75VOCY 

C:FXD CER 1000 P F  2 0 %  75VOCY 

- 
Note - 

# See introduction to this section for ordering information 
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Table 6-1. Reference Deslgnation Index (Cont'd) 

$Par( No. Description # 

C:FXD M I C A  1 3 0 P F  5 1  300VDCW 
C:FXD T i  1 . 5  P F  10% 5OOVDCW 
C:FXD CER 1000 P F  20: 75VDCW 
C:FXO CER 1000 PF 2 0 %  7 5 V D C Y  
C:FXO CER 1 0 0 0  PF  2 0 %  15VDC.U 

C:FXD CER 1000 P F  2 0 %  7 5 V D C Y  
C:FXO CER 1000 PF 2 0 %  7 5 V D C Y  
C:FXO CER 1000 P F  2 0 %  75VOCY 
C:FXO CER 1 0 0 0  PF  2 0 %  7 5 V D C Y  

C O I L  ASSY:VFO 

TRANS1 S T 0 R : S I L I C O N  MPN 2N5119 

T R A N S 1 S T O R : S I L I C O N  N P h  2N5179 
T R A h S I S T O R :  S I L I C O N  N P h  2 N 3 9 3 3  
T R A N S I S T 0 R : S I L I C O N  NPN 2 1 3 9 3 3  
T R A N S I S T O R Z S I L I C O N  N P N  2 N 3 9 3 3  
T R A N S I S T 0 R : S I L I C O N  N P N  2 N 3 9 3 3  

T R A N S I S T 0 R : S l L I C D N  NPN 2 N 3 9 3 3  

R : F X O  MET F L M  12.1 OHM 1% l 1 8 Y  

R : F X D  MET F L M  1 0 K  OHM 2: 114u 
R:FXO MET F L M  5.1K OHM 2% If4% 
R : F X O  MET P L M  5.6K OHM 2 %  114W 
R:FXD MET F L M  2 0 0 0  OHM 2 %  1 1 4 Y  
R:FXD MET F L U  B.2K OHM 2: l l * w  

R:FXO MET F L M  1.0K OHM 2 %  1 1 4 ~  
R:FXO MET F L M  1.2% OHM 2 %  l l 4 v  
R:FXO MET F L M  1.2K OHM 2 %  1 / 4 H  
R:FXO MET F L M  1 8 0 0  DHM 2: 1 1 4 Y  
R :FXD NET F L U  2 0 K  OHM 2 1  l 1 4 Y  

R:FXD MET FLU 2 0 ~  onn 2: i / 4 u  
R:FXO COUP 6.8K OHM 5% 1 1 8 U  
R:FXD COUP 6.8K W M  5 %  l l e u  
R t F X D  MET F L M  160 OHM 2% 1 I 4 W  
R:FXD MET F L M  8 2 0  OHM 2 %  1 / 4 w  

R:FXD MET F L U  160 OHM 2 X  1 / 4 W  
R:FXO COUP 0 2 0  onn 5 %  I t e m  
R:FXD MET F L U  390 OHM 2: 1 1 4 ~  
R:FXO MET FLU 3 9 0  onn 2: i / & w  
R:FXO CARBDN 2 .2K  DHP 5 %  l 1 8 Y  

R:FXO CARBON 2.2K OHM 5% l 1 8 U  

I - 
# See introduction 10 Ulir section for ordering i n f o r m a t i o n  

Note 
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P a r t s  

Table 6-1. Reference Designation Index (Cont'd) 

Referenw 
Designation 

iIA3R23 
bIA3R24 
iIA3T1 
ilA3T2 

i8 

48C1 
UC2 
48C3 
48C4 
48C5 
48C6 
48C7 
48C8 
U C 9  
48C10 

48CR1 
48CR2 
48Ql 
48Q2 
4893 
4894 
48Q5 
48Q6 
48Q7 
48Q8 

48R1 
48R2 
48R3 
A8R4 
A8R5 
A8R6 
A8RI 
A8R8 
A8R9 
A8RlO 

A8Rll 
A8R12 
A8R13 
A8R14 
A8R15 
A8R16 
A8R11 
AERIE 
A8R19 
A8R20 

A8R21 
A8R22 
A8R23 
A8Ul 
A8U2 
A8U3 

Q Part No. 

Not Assigned 
0698-5996 

Not Assigned 
0698-3378 

Description # 

R : F W  MET FJAI 1.3K OHM 2% 1/4W 
R : F W  MET FLM 1.3K OHM 2% 1/4W 
TRANSFORMER ASSY: VFO 
TRANSFORMER ASSY: VFO 

BOARD ASSY: PRESCALER 
BOARD: BLANK PC 

C:FM) 0.001 UF 100 VDCW 
C:FX3 0 . 0 1  UF +80-20% 100 VDCW 
C:FXD 0.01 UF +80-20% 100 VDCW 
C:FXD 33 PF 10% 200 VDCW 
C : F W  0.01 UF 20% 50 VDCW 
C : F W  0.01 UF 20% 50 VDCW 
C : F W  0.01 U F  +80-20% 100 VDCW 
C : F W  0 .01  UF +80-20% 100 VDCW 
C : F W  0.01 UF +80-2& 100 VDCW 
C:FXD 0.01 UF +80-20% 100 M C W  

DIODE: BRKDWN 5.62V 5% 
DIODE: SIL 
TRANSISTOR: NPN 2N2857 
TRANSISTOR: NPN 2N2857 
TRANSISTOR: FWP 2N3053 
TRANSISTOR: P N P  SIL 
TRANSISTOR: PNP SIL 
TRANSISTOR: PNP SIL 
TRANSETOR: PNP SIL 
TRANSISTOR: PNP 2N3904 

R : F W  COMP 2000 OHM 5% 1/4W 
R : F W  COMP 2000 OHM 5% 1/4W 
R : F W  COMP 20 OHM 5% 1/8W 

R : F W  COMP 560 OHM 5% 1/8W 
R:FW COMP 560 OHM 5% 1j8w 
R : F W  FLM 1500 OHM 2% 1/8W 
R:VAR 2000 OHM LIN 10% $ 2 ~  
R:FW COMP 51 OHM 5% 1/8W 
R : F W  COMP 30 OHM 5% 1/8W 

R : F W  FLM 560 OHM 2% 1/8W 
R:FW COMP 560 OHM 5% 1/8W 
R : F W  ELM 51 OHM 2% 1/8W 
R : F W  FLM 100 OHM 5% ' 1 / 4 ~  
R:FXD FLM 100 OHM 5% 1/4W 
R : F W  FLM 1200 OHM 2% 1/8W 
R : F W  FLM 3600 OHM 2% 1/8W 
R:FW COMP 51 OHM 5% l j sw 
R : F W  FLM 51 OHM 2% 1/8W 
R : F W  FLM 910 OHM 2 8  1/8W 

R : F W  COMP 51 OHM 5% 1/8W 
R : F W  ELM 240 OHM 2% 1/8W 
CIRCUIT: INTEGRATED SCHMITT 
CIRCUIT: INTEGRATED BINARY 
CIRCUlT: INTEGRATED BINARY 

- 
Note - 



Section VI 
P a r t s  

Table 6-1. Reference Desirrnation Index (Cont'd) 

Refersnce 
Designation 

A9 

A9C1 
A9C2 
A9C3 
A9C4 
A9C5 
A9C6 
A9C7 
A9C8 
A9C9 

A9CR1 
A9CR2 
A9CR3 

ASIC1 
A9IC2 
A9IC3 
A91C4 

A9L1 
A9L2 

A w l  
AW2 
A943 
A9Q4 
A995 
A9Q6 
A947 
AW8 
A949 
A w l 0  

A9R1 
A9RZ 
A9R3 
A9R4 
A9R5 
A9R6 
A9R7 
A9RB 
A9R9 
A9R10 
A9Rll 

@ Part No. Description # 

BOARD ASSY: GATE EXTENDER 

BOARD: BLANK PC 

C:FXD ELECT 6 . 8  UF 10% 35 VDCW 
C:FXD ELECT 6.8  UF 10% 35 VDCW 
C:FXD ELECT 1 . 0  UF 20% 50 VDCW 
C:FXD CER 0 .01  UF +80-20% 100 VDCW 
C : F W  CER 0.01 UF +80-20% 100 VDCW 
C : F W  CER 0.01 UF +80-20% 100 VDCW 
C:FXD ELECT 6 . 8  UF 10% 35 VDCW 
C:FXD MICA 200 P F  5% 300 VDCW ' 
C : F W  MICA 200 P F  5% 300 VDCW 

DIODE: SlLlCON 30 MA 30 WV 
DIODE: SlLlCON 30 MA 30 WV 
DIODE: SILICOK 30 MA 30 WV 

INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 
INTEGRATED CIRCUIT 

TRANSISTOR: SILICON NPN 2N3904 
TRANSISTOR: SILICON NPN ZN3904 
TRANSISTOR: SILICON NPN 2N3904 
TRANSISTOR: SlLlCON PNP 2N3906 
TRANSISTOR: SILICON NPN 2N221b 
TRANSISTOR: SILICON NPN 2N3904 
TRANSISTOR: SILICON NPN 2N3904 
TRANSISTOR: SILICON PNP 2N3906 
TRANSISTOR: SILICON PNP 2N3906 
TRANSISTOR: SILICON PNP 2N3906 

R : F W  MET FLM 5.62K OHM 1% 1!8W 
R:FXD MET FLM 4.7K OHM 2% 1/4W 
R : F W  MET FLM 1K OHM 1% 1/8W 
R : F W  MET FLM 1.1K OHM 2% 1/4W 
R:FXD MET FLM 750 OHM 2% 1/4W 
R:FXD MET FLM 180 OHM 2% 1/4W 
R:FXD MET OX 68 OHM 5% 1W 
R : F W  MET FLM 750 OHM 2% 1/4W 
R:FXD MET FLM 33K OHM 2% 1/4W 
R : F W  MET FLM 20K OHM 2% l j 4 w  
R:FXD MET FLM 10K OHM 2 8  114U' 

- 
Not. 
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Table 6 -1 .  Reference Designation Index (Cont'd) 

13 

4 I 

1P 1 

11P2 
l(P3 
4P4 
4P5 
'IPb 

1 P 7  
4P8 
l(P9 
1 P 1 0  
n p l l  

YP12  
l(P13 
q P 1 4  
YPL5 
M P l b  

l(P11 
* P l B  
UP15  
U P 2 0  
UP2 1 

U P 2 2  
U P 2 3  
U P 2 4  
U P 2 5  
L I P 2  h 
P 3  

P 6  

R 1 
R 2  
SL 

5 2 

X A 4  

XA 5 
X A 6  
XAE 
X A 9  
X b l O  

$Part No. 

C:FXD CER 2 0 0 0  PF 2 0 %  500VOCU 

L:FXO CER 2 0 0 0  P F  2 O I  500VDCU 
C:FXO CER 2 0 0 0  P F  201 500VOCY 

CONNECTOR: BNC 

B0OY:R C P CONNECTOR 1 4  CONTACTS 

C O U P L I N G  BELLOWS 

UASHER:FLAT FOR 1 1 4 "  HDY 
YASHER:FLAT FOR 1 1 4 "  HOY 
YASHER:FLAT FOR 1 1 4 "  HOY 
WASHER:FLAT FOR 1 1 4 "  HOW 
YASHER:SPRING S T L  YAVY TYPE 

WASHERISPRING S T L  WAVY TYPE 
COUPLER :SHAFT NYLON 
HUB :BUSHING 
HUB:BUSHlNG 
GEAR BOX ASSY 

KNOB:RED BAR 
KNGB:QED ROUNO I / B "  SHAFT 
KNOB :BLACK ROUNO 
KN0B:BLACK ROUNO 
KNOB :BLACK P C I N T E R  

C 0 N T A C T : S L I D I N G  
SEAL:OUTSIOE 
CLAUP:OIOOE 
R k T A 1 N E R : D l A L  
PANEL:FRONT LTAA'LL.). 

H 0 L D E R : S T R l P  L I N E  
CONNECT0R:DIODE FEMALE C L I P  
JACKSCREYS:R G P CONNECTOR 
G E A R l P O T  D R I V E  
,".4+,&cL . . ,C.Co.",- ;pr,*ry 3 F. 

BO0Y:R C P CCNNECTOR 14 CONTACTS 

CUNNECT0R:RF 50 P I N  

R:VAR Y Y  5 U  OHM 3% L I N  1 W  
R:VAR WW 5 K  OHM 3 %  L I N  1W 
SW1TCH:ROTARY 

CONNECTOR: l2 P I N  PC 

# See inhoduction to this section for ordering informtion 



- 
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Table 6-2. Replaceable P y t s  

Q Stock No. Description # I Mfr. Mfr. Part No. 

C:VAR 3.5-53.5 P F  
C : V O L T A G E  V A R  6 . 8  P F  1 0 %  
C:FXO n lc* 68 PF 5 %  J O O V D C W  
C:FXO M I C A  8 2  P F  5X 300VOCW 
C :FXO M I C A  2 0 0  P F  5 1  3OOVDCW 

C:FXO T I  1.5 P F  201  5OOVOCW 
C:FXO T I  1 P F  1 0 %  5 0 0 V O C Y  
C I F X O  T I  2 P F  5 f  5OOVOCU 
C:FXO T 1  3-9 P F  101 5OOVOCY 
C:FXO C E R  20 P F  1 0 1  6OOVOCU 

C:FXO C E R  2 0  P F  1 0 1  I O O V O C U  
C:FXO C E R  0.01 U F  + 8 O - 2 0 %  LOOVOCU 
C:FXO C E R  Z O O 0  P F  2 O t  5OOVOCU 

7 8 4 8 8  
7 8 4 8 8  
78488 
78488 
7 1 5 9 0  

C : F X D  CER 0.47 W + 8 0 - 2 0 1  2 5 V D C U  

T Y P E  G A  
T Y P E  GA 
T Y P E  G A  
T Y P E  G I  
T Y P E  00 2 0 0  

C:FXO M I C A  1 3 0 P F  5 1  3 0 0 V O C W  
C :FXO MY 0 . 0 1 5 U F  1 O Z  
C :FXO M I C A  2 4 P F  5 %  30OVOCW 
C : F X O  M Y L A R  0 . O l U F  5 ?  2OOVOCY 
C: FXO nicn 430 PF 5 1  3 0 0  vocw 

C : F X O  CER 0.01 W t 8 0 - 2 0 1  I O O V O C U  
C : F X O  C E R  L O 0 0  P F  + 8 0 - 2 0 1  lOOOVOCW 
C:FXO M I C A  120 P F  5 1  3 0 0 V D C W  
C:FXO C E R  I O U 0  PF 2 0 %  7 5 V O C U  
C:FXO CER 0.1 U F  2 0 1  2 5 V O C U  

9 1 4 1 8  T Y P E  8 ::::: 2 8 4 8 0  1::60-2205 0 1 6 0 - 2 3 2 7  

5 6 2 8 9  3C42A-CML  

C : F X O  E L E C T  C ~ U F  101 35VOCW 
C : F X O  E L E C T  T A  4 .7UF 1 0 1  35VOCW 
C : F X O  E L E C T  6.8 U F  1 0 %  3 5 V O C U  
C :FXO E L E C T  2 2 U F  3 5 V D C U  
C :FXO E L E C T  0 . 3 3  UF 2 0 1  3 5 V O C U  

C:FXO E L E C T  - 1 5  U F  101 35VDCW 
C : F X O  E L E C T  2 2  U F  1 0 1  15VOCW 
C:FXO E L E C T  1.0 U F  2 0 1  5 0 V O C Y  
C : F X O  E L E C T  1 U F  1 0 1  35VOCW 
C:FXO E L E C T  4 7  U F  5 %  ZOVDCW 

KNO8:REO B A R  
KN0B :REO ROUND 1 1 8 "  SHAFT  
K N 0 B : B L A C K  ROUND 
K N 0 B : B L A C K  ROUND 
K N 0 B : B L A C K  P O I N T E R  

R : F X O  CARBON I U O  CHM 5 1  1 / 8 W  
R :FXO COUP 3 0 0  OHM 5 X  L / 8 W  
R:FXO COUP 33 OHM 5 %  1 / 8 W  
R : F X O  c o w  43 OHM 5 x  I /BW 
R : F X O  C A R B O N  5 1  OHM 5 %  1/8W 

R : F X O  c o w  68 OHM 5% I / ~ W  
R :FXO CARBON 7 5  OHM 5 X  1 / 8 W  
R : F X O  c o w  1 5 0  OHM 5 1  I / ~ Y  
R : F X D  COMP 130 JHF 5 1  l i @ W  

i 1- 
= See list ol abbreviations in inlroduction to this section 
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Table 6-2. Replaceable Parts (Conl'd) 

Q s o c k  No. Lh?scription % 1 Mfr. 1 Mfr. Part No. 

R:FXD CARBON I 2 0  OHM 5 %  l 1 8 W  
R:FXO CARBON 2.2K OHM 5 1  1 1 8 U  
R:FXD ALUMINA-CER 20 OHM 5 %  1 1 l O U  
R:FXD coup B.ZK onn 5% l l a w  
R:FXD COMP 6.8K OHM 5% 118W 

R:FXD COMP l 2 K  O H C  5 %  118W 

R:FXO COUP 1.2K OHM 5X l 1 8 Y  
R:FXD COMP 1 1 K  OHC 5 %  118W 
R:FXO CQMP 6 2 0  OHC 5 1  118W 

R:FXO c o w  3 9 0  OHE 5x L I ~ W  
R:FKO COUP 9.1 OHC 5 %  l 1 8 W  
R:FXD MET F L M  5.62K OHM 1% 1 1 8 H  
R:FXD MET F L M  IK OHM 11 118W 
R:FXD MET F L U  432 OHM 1 X  l l 4 W  
R:FXD MET FLM 10 OHM 1% 1/8W 
R:FXD MET F L U  1 2 . 1  OHM 1% l 1 8 W  
R:FXD MET FLU 1 . 1 0 ~  on* L Z  1 1 s ~  
R:FXD MET F L M  5 1 1 K  OH* I ?  l 1 8 Y  
R:FXD M T  F L I l  5 1  OHM 2Z 1 1 4 H  
R:FXO MET F L U  8 2  OHM 2% 114W 
R : F X D  MET FLM 9 1  OHM 2 %  1 1 4 w  
R:FXO MET F L M  1 0 0  OHM 2% 1 1 4 ~  
R:FXO MET F L M  1 5 0  OHM 2 X  l l 4 W  
R:FXO MET F L M  160 OHM 2% 1 / 4 H  
R:FXD MET F L M  1 8 0  OHM 2% 114W 
R:FYD MET F L U  2 4 0  OHM 2Z 114W 

R:FXD MET F L M  3 9 0  OHM 2% 1/4W 
R:FXD MET F L U  430 OHM 2 %  1 1 4 W  
R:FXO MET F L M  510 OHM 2 %  I I 4 W  
R:FXD MET F L M  5 6 0  OHM 2 %  114W 
R:FXD MET F L M  680 OHM 2% 114W 

. . ~  - -. ., .. 
R:FXO n E T  FLU 8 2 0  OHH 2: I / ~ W  
R:FXD MET F L M  9 1 0  OHM 2% 1 / 4 W  
R:FXO MET F L U  1.OK OHM 2 %  l / 4 W  
R:FXO MET F L M  1.1K OHM 2 %  1 /4W 

R:FXD MET F L M  1.ZK OHM 2% l 1 4 W  
R:FXO MET F L U  1.3K OHM 2% l i 4 w  
R:FXD MET F L M  1.6K OHM 2% 1 / 4 W  
R:FXO MET F L U  1 8 0 0  OHM 2 X  1 1 4 U  
R - F X O  MET F L M  2.31 OHM 2 X  114W 

R I F X O  MET F L M  2.2K OHM 2% l / 4 W  
R:FXO UET F L M  2.7K OHM 2% 11414 
R l F X O  MET F L M  3.OK OHM 2% 1 1 4 U  
R:FXO MET F L M  3.3K OHM 2% 1 1 4 ~  
R:FYD MET F L U  3.9K OHH 2 X  114W 

R:FXD MET F L M  4.3K OHM 2Z 114W 
R - F X O  M t T  F L M  4.7K OHM 2% 1 / 4 w  
R:FXO MET F L M  5.1K OHP 2 %  l / 4 w  
R I F X O  M t T  F L M  5.bK OHM 2% 1 1 4 U  

1 

= See 1% ot abbreviations in introduction to this section 
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Table 6-2. Replaceable Parts  (Cont'd) 

9 Stock No. Description % 1 Mfr. 

R:FXO MET F L M  6 . 2 K  OHM 2 %  1 / 4 W  
R:FXO MET F L M  6.8L OHM 2 1  1 / 4 W  
R:FXO MET F L M  7.5K OHM 2 Z  1 1 4 W  

R : F x o  MET F L M  L 2 K  OHM 2 1  l / * w  
R:FXO MET F L U  1 3 K  OHM 2% 
R:FXO MET F L M  I S K  OH*  2 1  1 / 4 W  
R:FxO MET F L M  1 6 K  OHM 2 %  1 1 4 W  
R:FXO MET F L M  1 8 K  O H F  2 1  1 1 4 Y  

R:FXO MET F L M  ZOK OHM 2 1  1 1 4 Y  
R:FXO MET F L M  2 4 K  OHC 2 %  1 / 4 W  
R:FXO MET F L M  2 7 K  OHM 2% 1 1 4 W  
R:FXO M E T  F L M  3 3 K  OHM 2 1  1 / 4 W  
R:FXO MET F L M  4 3 K  OHM 21 1 ' / 4U  

R:FXO MET F L M  5 1 K  OHM 2 X  1 / 4 W  
R:FXO MET FLH ~ O O K  onn 2 1  114w 
R:FXO MET OX 1 3 0 K  OHM 2 %  1 1 4 Y  

R:FXO MET F L U  330 OHM 2 1  1 Y  

R : F X o  MET OX 68 UHM 5 %  1 W  
SLEEVE:TEFLON 1.3 LONG 
METER:O- I I IA  
CONNECTOR :8NC 
CONNECT0R:RF 5 0  P I N  

 CONNECTOR:^^ CONTACT 
CONNEC1OR:LS P I N  
CONNECTOR:12 P I N  PC 
K E Y : P O L A R I Z I N G  F O R  C K T  BD SOCKETS 
CONNECTOR:OIODE F E M A L E  C L I P  

J A C K S C R E ~ S : R  t P  CONNECTOR 
8OOY:R C P CONNECTOR 14 C O N T b C T S  
0 O o I : R  & P CONNECTOR 14 C O N T A C T S  
C o U P L l f f i  B E L L O h S  
1NTEGRATED C I R C U I T  

1NTEGRATED C I R C U I T  
T R A N S I > I O R : S I L I C t l N  PNP 
T R A N S I S T 0 R : S I L I C O N  PNP 
T R A N S I S T 0 R : S I L I C O k  P N P  2 N 3 6 4 0  
T R A N S I S T 0 R : S I L I C O N  PNP 

T R A N S I S T 0 R : S I L I C O N  P N P  .-. . - .- 
T R A N 5 I S T O R : S I L I C O N  P N P  
T R I N S I S T 0 R : N P N  S I L I C O N  
T R A N S I S T 0 R : S I L I C O N  N P N  2 N 7 0 8  
T R A N S I S T 0 R : S I L I C O N  N P N  

T R A N S 1 S T O R : S I L I C O N  N P N  2 N 2 8 5 7  
T R A N S 1 S T O R : S L L I C O N  N P N  2 N 2 2 1 8  
T R A N S I S T 0 R : S I L I C O N  N P N  
T R A N S I S T 0 R : S I L I C O N  N P N  
T R A N S 1  STOR: S I  L I C O N  N P N  2 N 3 9 0 4  

T R A N S I S T O R  0 U A L : S I L I C O N  N P N  
T R A N S I S T 0 R : S I L I C O N  N P N  2 N 3 9 3 3  
T R A N S I S T 0 R : S I L l C O N  N P N  
T R A N S I S T O R I N P N  2 1 2 8 5 7  

TRANSISTOR: NPN 2N5179 

Mfr. Part No. 

= See list 01 abbreviations in introduction lo thia section 
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Table 6-2. R e p l a c e a b l e  Parts (Cont'dl 

@ Stock No. Description X 1 Mfr. I Mfr .  Part No. 

- . - - . . . 
OIOOE:SIL~CON 30MA 30UV 
OIOOE:S1LICON 15WY 
0 I O O E : S I L I C O N  
SAMPLER ASSV 

SAMPLER DIODE ASSY MATCHED P A I R  
DIODE BREAKOOWN:4.oV 2 %  
OlOOE BREAKOOUN:6.2V Z? 
OlODE 8REAKOOIN:SIL ICON k r 5 3 V  
OIOOE GERMANIUM 1UNNEL: IOHL 

R:VAR YW 5K OHM 1 0 %  L I N  l / 2 h  
R:VAR MY 5K OHM 3 X  L I N  1 U  
YASHER:FLAT FUR I I 4 "  HOW 
UASHER:SPRING STL WAVY TYPE 
SUI1LH:ROTARY 

- . . . - . . 
C0NTACT:SLID lNG 
COUPLtK:  SHAFT NYLON 
WIRE:Y24 1.6 LONG 

CDIL:FXU RF 1 UH 1 0 %  
CORE: F E R R I T E  BEAD 
HU8:BCSHING 
RETA1NER:DIAL 
00AQO:BLANK PC 

8OARD:bLANK PC 
BOARO :BLANK PC 
0OARO:BLANK PC 
0OARD:BLANK PC 
8OARD:BLANK PC 
3OARD:SLANK PC 

PANEL :FRONT 
HOL0ER:SIRIP L I N E  
GEAR:POT D R I V E  
8 O l R D  ASSY:PRESET OECAOER 
BOARD ASSY:WTE EXTENDER 

BOAR0 ASSV:VFO L I N E A R I Z E R  
B O I R O  ASSV:APC #I  
BOAR0 ASSY:APC I2 
BOARD ASSYaREGULAlOR P U L S E 0  RF 

BOARD A5SV:PULSE DUIVER 
BOARO ASSYIPULSE GENERATOR 
BOARD ASSY:POUER SUPPLY F l LTER 
BOARO ASSY: VFO CONTROL 
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Table 6-2. Replaceable Parta (Cant'd) 

DescriotionX 1 Mfr. I Mfr. Put No. 

BOAR0 ASSV:PRESCALER 
TRAVSFORMER ASSY :PU.SE D R I V E  
TRANSFCIRYER ASSY:PULSE D R I V E  
TRANSF@R#ER ASSY :VFO 
VFO L I N E A R I L E R  ASSY 

GEAR BOX ASSY 
SWITCH ASSV:VFO LINEARIZER 
C O I L  AS5Y:VFO 
SEAL :OUTSIOE 
CLAMP :D IODE 

DIODE: TUNNEL 

I _._i_L 
= See lint of abbreviations in introduction la this section 
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Table 6-3. Code List of Manufacturers 

r 
T h e  f o l l o v ~ n g  c o d e  numbers a r e  f r o m  t h e  F e d e r a l  S u p p l y  C o d e  l o r  h l 3 1 i u l d c t u r e r s  C a l a l o g m g  H a n d b o o k s  H 4 - 1  
( S a m e  t o  C o d e )  a n d  H 4 - 2  ( C o d e  to N a m e )  a n d  t h e l r  l a t e s t  s u p p l e m e n t s  T h e  d a t e  o f  r e v l s l o n  and t h e  d a t e  01  t h e  
s u p p l e r n e n l s  used a p p e a r  at t h e  botton~ o f  e a c h  page A l p h a b e t r c a l  c o d e s  h a v e  b e e n  a r b l t r a r l l y  a s s ~ g n e d  t o  
suppliers n o t  a p p e a r i n g  In t h e  H 4  H a n d b o o k s  

00000 U. S. A. Common k n y  s u p p l t e ~  o l  U. 5 .  
OOl l 6  McCoy E l e c l r o n ~ c s  Mount Ho l l y  Spl lngs.  P a  
00213 S a l t  E l e c l ~ o n ~ c s  Ccr: R o t h e s l e ~ .  N. I .  
00211 Cemco l ac .  D a n ~ t l s o n .  Conn. 
00331 W u m ~ d ~ a l  Colton. Ca l i f .  
00341 M l c ro t l on  Co. .  Inc Va l l ey  Stlearn, N.V.  
00313 Gar lock l nc .  Cherry  H i l l .  N.  J. 
00656 Aeroron COIO new  ~ t d f o r d ,  MISS. 

00119 Amp. Inc. H a t l ~ s b u r g .  Pa.  
00181 A ~ t c r a l l  Rad16 COI: Boonton. N.  1. 
00815 l o r l b e l n  E n g ~ n e e r ! n j  Labora lo l les .  In[. 

B u l l ~ n g l o n .  WIS. 
001153 San(1mo EIect#8c C: Pockens DIV. 

P i ckens .  S. C. 
00166 G o t  E n e ~ n c e ~ l n g  L C  Cl Iy  o f  lndus l ry .  Ca I .  
00191 Ca r l  E. ~ ~ l m e s  Ccr; L o r  Anpeles.  Cal11. 
00929 M ~ c r o l a b  lnc.  L ~ v l n g s t o n .  N .  J. 
01002 Genera l  E l t c t r ~ c  C c  CaDac~ l c !  Decr .  

nusson  F a l l s .  N .  Y .  
01009 A lden  P ~ o d u c l s  Co. Brockton.  u a s s .  
O l l 2 l  A l l e n  Bradley Co. U t lwaukee ,  WIS. 
01255 L l l l o n  I n d u s l r ~ t s .  Inc Bever ly  H i l l s .  Ca l l f .  
01211  TRW h m ~ c t a d u c t o ~ s .  l o r .  Lawnda le .  Calif. 
01295 Texas  l n s l l u a t n t s .  If i t .  

T r a n s ~ r l o r  P r o d u c ! ~  D,v Da l l as .  T e x a s  
01349 The  L l l ~ a o c e  ~ f g .  C: A l l tance.  Oh io  
01589 P a c ~ l ~ c  Relays,  lac Van Nuys.  C a l l f .  
01930 Amer t ck  Corp. Rock lord.  Ill. 
01961 P n l s c  E n e ~ n e e r m g  C: Sanla Clara.  C a l ~ l ~  
02114 Fc r ro l cube  Coro. o! 6 -e t t ca  Saugertrts. N. Y. 
02116 l h e e l o c k  S ~ p ~ a l s .  15; ~ o n g  Branch. N. 1. 

C2216 Cole Rubbel  and Plrr: ' :s Inc Sunnyvale. C a l l f  
0266C Amphmo l -Bo rg  Elec:.:w:s Co r i .  Ch~capo .  I l l .  
01135 Pad la  COIP. O! Ame..:a. S~m!c:nOuclo~ 

and M a l e l ~ a l s  0 : "  Somervtl le. N.  J  
02111  Y o c a l m  CG. of A- t .  :; I n r .  

OIC Saybrook. Conn. 
02117 n c p k m s  E n t ~ n e r ! w c  C :  Sa- Fernando. CaI t I .  
03506 G.E. Semnconcccio: >::: Dec:  Syracuse. N Y .  
03105 Apex M a c h ~ n e  B To: :: Daylon. Oh10 
03797 Eldcma COID. Complon. CIIII. 
03871  T ~ a n s ~ l ~ o n  E l e c l ~ ~ c  :r:: Y a k e l ~ t l d .  Mass 
031111 P y r o l ~ l m  R e s ~ s t o r  :: 1-c :!tat Kno l l s .  N .  J 
0 3 5 4  I r u l e l  Co.. D ~ t h l  6 1 .  

Ftndernc P lan t  S v m t ~ v ~ l l r .  N .  1. 
04009 A l l ow .  Ha r t  and nepe:an E l e c t  Co. 

Har t lord.  Conn. 
04013 Taurus Cotp L a m b e r l v ~ l l c ,  N. J. 
84062 A t co  E l e c l r o n ~ c  lnc G tca l  Neck.  N Y .  
04222 H + - Q  OIVISIO~ o! At::*?# U y r l l c  Beach. S.C. 
D4354 P t e c ~ s t o n  P ~ D ~ I  Tu,? ;: W h t c l l n ~ .  Ill 
04401 D p c c  O ~ v ~ s ~ o n  e l  u i r ~ e t l - P a c ~ a r :  Co. 

P a l o  A l l o .  CaIr: 
04651 S y l v a n ~ a  E l t c l t ~ ;  0~::-::s L0t : lmave 

D c w c e  Our N>un ra l n  Vtew.  Ca I t f .  
0 4 1 l 3  r o t o r o l a .  lac .  Se- . r?- :ur lc :  PW".IV. 

Phoen l r .  A r ~ z o n a  
84131  F W o n  C o  . I f c  'L.5r:r'- D . b  

: ~ t v e r  C ~ l y .  Cal11. 
04113 A.Iomalbc Elec l t r :  L: Nor th lake.  Ill. 
84196 S r q u o u  WII~ C: Ee lmood  C d y .  C a l ~ f .  
0 4 1 l l  P l t c r s ~ o n  Co t l  Ixti i  C -  E l  Uon l c .  Ca I t I  
04110 P.M. M o l o ~  C w o a n ;  Pes t ches l e r ,  I l l .  
04919 Cmmponrnt U I t .  Sel. .r :c. 

r .  !p!gewater. u a s s .  
05006 T m t n t ~ c l h  Cen:uri : ' is: C T  I:: 

L:s L n g t k s .  Calif. 
05211 W s t m p h o u s t  E tec l h :  rr:: 

%ml.Conout to l  F t r :  Youngwood. Pa.  
# I 1 4 1  U l t l o n ~ r .  I n r  l a n  Uatco.  Cat , '  

Code 
No. Manu tac l u r c l  Add ress  

05397 u r w o n  C a r b ~ d e  Co lp  . L l n a e  D I V  . kerne l  Depl .  
C l eve land  Ohto 

05593 I l l u n ~ t l o n l c  Lne8neelnng Co Sunnyvale.  C a l l l .  
05616 Cosmo Plas lnc 

IC  o  E l e c l ~ l c a l  Spec Co I Cleveland.  D h w  
05624 Ba rbe l  Colman Co R a c h l o ~ d .  Ill 
05128 T ~ l l e n  Oo l t ca l  Co 

R o s l y *  H e l g h l s .  L o n g  I s l and .  N  Y 

05729 M e l r o - l e i  C o w  W e s l b u ~ y .  N  Y 
D>:ZI I l e w a t t  E n g l n e e l ~ n g  Co i a n l a  CIUI  Cal i1  
01820 Wakel le ld  Eng lnee l l ng  l o t  Wakel le ld .  IAaSr 
0600: B a s s ~ r i  Co . D tu  ol S l ewa l l  Warne! Corp. 

B ~ ~ d g e o o r t .  Conn 
06090 Raychem C o w  Redwood C t l y .  Cal l l .  
06115 Eausch and Lomb O p l l c a l  Co Roches le r ,  N Y 

06402 E  1 .  A P roduc l s  Co 01 A m e l ~ c a  Ch i cago .  Ill 
06540 Ana1:r E l e c l l o n ~ c  na rdwa le  C o  lnc 

New Roche l l e  I Y 
'rtiii B t e c e  E l e c l ~ t c a l  l n s l l umen t  Co . I n r  

Penacook.  N .  H 
06666 Geneta l  D e v t r e s  Co .  I n r  I n d ~ a n a y o l ~ s  InC 
06151 Senc;l D l v .  Components lnc P h o e n l l .  bill 

06812 Tcrronglon M lp  Co . w e s l  0 1 v  
Van l i u y s  C a i l f  

0198C Varaan n s s o r  E l m a r  Dsv  San Ca r ; ? r  Ca l l !  
01088 K e l v l n  E l e c l ~ t c  Co Van lcuvs Cal l1  
0112t  D ~ g # ! r a n  CG Pasadena.  Ca l l '  
01137 T ~ a n s ~ s t o ~  E l e c l r o n ~ c s  Cora M !nneapo l \ s  13,-n 
01131 Wes!tn;.iouse E:ec!c#c Coru 

E - i c t r o n i c  Tu3 t  D l u  E l n ~ ! a .  1, Y 
0;l;? ; , * - . - -  Cc,: N e r  Y o , "  ;# Y 

07231 C::-3 uiacni+ C: T i l y  ot l ndus t l y .  Ci ! 

o i x ;  &doc :  c:!; Culve!  CII, ~ 3 1 1  

O l 2 i  Fa.::,!': C h r  ? l a  8 13s: CEID 
Se:~conducl :~  GI., IAounlatn V n e w  Cal f1  

01122 V # n n r r , : ?  G c : > ~ i  C o  l i l tnneapcl ls  % n i  

S : j g ;  61:!:?er C . r :  The l.lonterey Pa rk .  C a r . !  
0139; I. . l r  5 E c:: i : ; 6  I ? (  !/: V te *  O l l e l a l l cn r  

l3oun:a~n V t e ~  C 1 ' , '  

3:7C' T e ; '  . ca! tl,? Ptoouc t s  Inc Cranlora :.. j 
6.13;: : -,:lnenlal D e v ~ c e  Cola na*th,lne. Calif 
CIS;: %,,'neon !Alp Cc 

I i l ~ c o n d u c l o l  O t v  Moun lam V I P -  Cart: 
. ; S k i  ' i ? * c : ! . P a c i a l c  C o  . Boonton Radm D lu  

Rockaway h j 

0li;i il 5 E n g ~ n e e ~ l n g  C r  L o s  Angeles.  C a l ~ l  
G ! F ~  B . I ? ~ ,  ~ c l o e ! ;  C; Pomona.  t a l l 1  
Oii!5i 6 1 i j i s s  Bd : l ? l&  Co 

Nlagara F a l l s .  O n l a l m  Canada 
5~5:: DPLIS:F Fa51eoe1 CUIV. L O S  A n p r l c s .  C a h l  
0666: B t t s l o :  Co.  The Waterbury, Conn 
Of.;:. Sloan Comoaay Sun Va l l ey .  C a h f  
b i ; l ! i  I T 1  Cannon E l e c l t ~ c  icc  . Pnoen j r  Dnv 

Phoen l r  411:ona 
O i l ? :  C 3 5  E l e ! l i o n ~ c s  S e l l c o n a u c l o r  

9 :e ta l tonr  DI: o l  C  B  5. I n c .  
L o w r l l  l.Iass 

G19t: UeI .Raln l n d r a n a p o l ! ~  In6 
OPGi i  B a b c l c i  Re lavs  Dbu Cos la  Uesa.  C a h l  
09154 T e i a s  C a p a c ~ l o l  Co.  Houston.  Texas  
0914: Tecn  Ind Inc Alohm E l e c l  B u l b a n r ,  Cat11 
0925; E l cc t ! o  ksscmb l ! es .  Inc.  ChlCagO. 111 
0956f Lcatlorv B a t l e ~ y  Co .  o l  

Canada. L l d  To ton to .  Ontar to .  Canada 
1071: Genela!  T r a n s ~ s t a ~  Western Corp. 

L o s  Ange l r s .  Cal l1  
l o l l !  b i z '  l n t  B r r k e l e y .  C a l t l  
16645 Ca!E:ldnduri C; N laga la  F a l l s .  s Y 
11731 CTS r l  Benne. Inc. B r r n e .  InG 
1::;; Cnlcago T r l ephcne  01 Cal ! lo ln8a.  Inc 

So P a r a d e r a .  CaI8l. 

6 d c  
No. M m u f o c l w e r  

11242 Bay S la l r  E l e c l r o n ~ c s  Cory.  Wallham. Uass.  
l l ! l 2  T t l c d y n c  I n c . .  M ~ c l o u a v t  DIV P a l o  A l l o ,  Ca I l f .  
; I314 Nal !onal  Seal Downey.  C a l l f .  
11534 Duncan t l e c l l o n l c s  I nc .  Cos la  Y e n ,  Ca l i l .  
11111 General Ins l rumenl  Co rp . .  Sem~conduc lo r  

DIV.. P roduc t s  Group Newark.  N .  1. 
11111 Impe~aal  E l c c l ~ o n r c ,  Inc.  B u t n a  Pa rk .  C a l i l .  
11870 Mclabs,  lnc .  P a l o  Al to ,  Ca l t l .  
12116 P h ~ l a d t l p h l a  Handlc  Co Camden. N 1. 
:2J5I  Glove UIg. C o . .  Inc .  Shady Grove,  Pa.  
i2514 Cul ton Ind. I nc .  Data System OIV 

A lbuque~que ,  N.M.  
I 2691  C l a ~ o s t a t  U l g .  Co D o v t r ,  N . H .  
12128 Elmat  F ~ l i e ~  COIp. I. Haven.  Conn.  
12853 n tpvon  C l e c l ~ ~ c  C o . .  L t d  Tokyo .  j apan  
i 2 8 6 I  Ye le r  E t c c l r o n ~ c s  Coro C la l k .  N . J .  
: I310 Del ta  S e a ~ c O n d u c I O ~  Igc.  Ncwoo r l  Beach,  Ca I l I .  
!2954 O ~ r k s o n  E l e c t r o n ~ c s  C o ~ p  Sco l l sda l e .  A r ~ z o n a  
:1133 l h e l l o l l o y  Da l l as .  Texas  
:!396 Tele lvnken (GmbH t Hanover ,  Germany 
:!?I1 h!!Oland.Wr~ghl O P V  01 P a c l I l c  I n d u s l l ~ e s .  I nc .  

Kansas  C ~ t y .  Kansas  
i4039 Sem.lech Newbu ry  Park.  C a l i l .  
12193 C a l t l  Res#s l o r  Co lp .  Santa Uon l ca .  C a l l l .  
::29k Amel lcan Components .  Inc Conshohocken.  P a .  
: : d l 3  I T 1  Sem!conduclo~.  A  D l r .  o l  l n l  Te lephone 

i Te le f r aph  C o r c  * e s l  Palm Beach.  F l a .  
.::$i n e * I e ~ I - P a c h a r d  Company ~ o v e l a n d .  Co lo  
::555 Cornel l  Dubher  t l e c l r ~ c  Corc Newark,  N . J .  .... 
..?,. C a m m i  Glass Works C o r n ~ n g ,  N.  Y 
,::i? E le r t r o  Cvb r  Inc i a n  Gabctel. Calol. 

...? 
- : ? J  ..,. t t t i i a - s   MI^. Co San Jose ,  C a l ~ l .  
.:..: W t o s ~ c :  E l e c t r o n ~ c s  Cc New Yo l k ,  N Y 
: 52 i :  S c ~ o n ~ c s  Corp.  N o t l n l ~ d g a .  C a l ~ f .  
15291 AG,us la I Ie  B u s h m g  Cu  :i H ~ l l y w o o d ,  Ca1.l 
.I:li l l ! r r o n  EleCl lOnlcs 

Garder, CI!, Long  I s l and .  N  f 

. i i a 5  A T ~ I C ' J ~  l ns t  COI: Lynbb ' ok .  N  I .  
:j$?; CaDIel::-,~cs :osla Mesa. C a l l l .  
i 5 ; ; i  Tdenloe ln  Cen lu t?  Co l t  S ~ i t 2 ;  C: 

Santa Clara.  Ca l l 1  
: i l C I  F t n r a l  E l ec l .  In:. f ra r l ngham.  Mass 
;!:I! A r e l c o  lnc I,! Vier Cal l1  
1SC!: S;!sce Fane I11ca Co j ~ t u c e  P tne ,  N C 
i5115 Gnnn.SOrC11a lnc D e t l o l l .  I l l  
;5!52 C c n o u l t r  Dtode Cor: L c J ,  14. 1 
15666 loeat P l ec  Me le i  C: Inc 

... 
G i  j u t  u e l t r  011. b ~ o o h t y n  N  v 

j z i 5 E  Delcc RaOto D 4 v  ~f G :I. Cot: K o l o m a .  Ino. 
! ? I 0 5  T n r l m o n e I ~ c s  lnc Canoga P a l " .  C a l l l  
l i : : :  T!ancx Company Voun la l n  V te * .  Ca l l 1  
::67j H a r l l n  Ue la l  PloOuc!s C : l t  A h r u n .  Ohlc 
:;7r5 A n p l t o n n  P l e c  17: :;: H o l l y r o l C .  C a l t l  ,.... 
. . t i ;  :AcG ia r -Ed l son  C: 
,.... 

:IanCheSle1 N h 
. e  e n  2 I :  I 2110 A l l :  Ca l l 1  ..".. .av:.: C l e r ~ l e  Corp. .  Se r  !conducta l  D,v  

.-. P a l c  A l t t .  Ca l l !  
!::?I S~gnelncs Colp.  .-.. Sunnyvale.  C a l t l  
,!. ,i  T y - C a l  C lg .  t o .  Inc Ho! l ts ton.  Mass ... 1:.66 TRU E lec l .  C o t :  Otv Oes Planncs.  I l l  
:iSbj CEI~IS l n s t w m e n l  Inc M I  K ~ S C O  N .Y  
15813 C. I  GvPon l  an6 C: . Inc.  H8l rn~nglon.  Dc I  
1E911 Gvrant L ! lp  Co. M ~ l u a u k c e ,  HIS 
: j 3 l l  T n r  B r n C l r  COIF. ! i a v ~ g a l ~ o n  & Con l l u l  D l v .  

TcIe1bo1o. N  J 
.F!Oi T h o ~ a s ;  EC#s:r ~ n c u s t ~ ~ r s  D I V  a1 

L!:Grr* Ed t sco  Z c  n e s l  0 : ~ n g e  l i .  J 

1?52 i  Concoa S a l a x m  Pa th  C a l l !  
,962; L F C  EI~CIIOII~CS r o r s r h e a a s  N Y 
.?:LIi E l e t t ~ a  C I g  t c  I - E e ~ e n O c " ~ e  Kansas  



Section V I  
Parts 

Table 6-3. Code L i s t  of Manufacturers Contrd. 

Add ress  
C a d e  
No. Mmufocturu Add ress  

cod. 
No. Mmufocturu Add ress  

2 0 1 1 3  Genera l  A l r o n ~ c s  Co l v  P h ~ l a d e l p b ~ a .  Pa.  
2 1 2 2 6  Execulone.  I nc .  ~ o n g  I s l and  Cab.  N.  Y. 
2 1 3 3 5  Falnor Bearing Co . The  N e w  B r t l a ~ n .  Conn. 
21520 Fans lee l  M e t a l l u r g ~ c a l  Corp. N.  C h l c q o .  I l l .  
2 3 1 3 3  B r ~ t ~ s h  Radoo E Iec I r on~Cs  L l d .  Washlngloa. O.C. 
21455 G. E .  Lamp D ~ v u s ~ o n  

N e l a  Pa rk .  Clevelaad.  Oh lo  
2:655 Genera l  Radlo CO. West Concold.  Yass .  
21631 Uemcor  I nc . .  Como. DIV. H u n t ~ n t t o a .  Ind.  
1 6 1 6 5  G r m  Reproducer Corp. New  Rochel le .  N. Y .  
2 6 4 6 2  Grobel  F ~ l e  Co 01 A n e n c a .  Inc.  

Car ls tad l .  N.  J. 
26992 wamd lon  WalCh Co. Lancas te r .  Pa.  
2 8 4 8 0  Htw le l l .Packa rd  Co. P a l o  Al to .  C a l i l .  
2.9520 Heyman u l g .  Co. K e n ~ l w o r l b .  N. J .  
33113 C.E.  R e c e ~ v ~ n g  Tube DepI. Owensboro.  K y .  
35434 Lecl rohm Inc.  C h ~ c a t o .  Ill. 
3 6 1 9 6  S t m w y c h  Con1 P roduc t s  ~ t d .  

Hawkesbury.  Onh r ro .  Canada 
3 6 2 6 1  Cunnmpham. W.H. b HIII. L l d .  

Toronlo Onlar lo .  Canada 
3 1 9 4 2  P. R. Ma l l o t y  g Co. Inc.  I nd~anapo l l s .  Ind.  
3 9 5 4 3  Y e c h a n ~ c a l  I n d u s t r ~ e s  Plod.  Co. Akron. Oh lo  
1 0 9 2 0  Urn la l u re  P rec>s !on  B o r ~ n g s .  Inc.  Keene. N.  H .  
1 2 1 9 0  Muler  Co. C h ~ c a t o .  111 
: i ? 9 0  C. A. No r j r en  C O  Englewooa. Cola 
~ 6 5 5  o h m l ~ e  MIE. C I  Skokle. III 
1 6 3 8 4  Pcnn  Eng. b IJ lg  C;rc Doy les l own .  Pa.  
.'P.( .,., Polarona Cor; Cambr ldpe.  Uass  
1 5 6 2 1  P r e c ~ s ~ o n  T ' l e~ncme te r  b l n s l  Co.  

Sou lhamp lm  P a  
:9%6 r8c;oua:r S =:: .e l  7 . x  38" W a l l h a m  ' l a ss  
i?;95 R v r a n  C:s!:awer C :  
. -.- Weslmlns ier  U d  
:.1,3 Sanboln C c - i i n ,  Ylallham. Uass  
i r : 9  S a a l l c ~ o s s  !:I; Co Selma. N .C .  
55626 S t n c s z ~ ~  i , ? c : i , c  C :  Chncaj:. I l l  
i i F 3 j  Sanolcne C,i. ... Elms lo ra .  I Y. ..- ... 3 i  %ay!neon :: :. - - ? - :  3 .  r o p a r a l u s  8 

S,,sle!-s L . So. No rwa l x .  :;nn 
1  S a l  F I C : Tonawanda.  Y Y 
% r i g  Solague E :ec ; : f i  C5 N o r l h  Adams.  u a s s  
IS:% Telex Cora Tulsa.  Okla.  
iF;3S T l l o r a s  3 B e u s  C t  E l l Z a b t l 7  Y 1. 
:;:ti 1 8 c l e t l  E t r r : . 8 c a '  I-,;: C J  ..., B lu l f t on .  Ohlo 
% h . . 5  J n l o n  Sanlc? 33a 811 -a  D l v  o l  

a e s l 8 n g n c ~ s r  At ,  8:i.e Co P ~ l l s b u ~ j % .  Pa. 
6;!15  Un tve t sa l  E r r c u ~ c  C. Owosso ,  Unch 
i:-:3 U a w L e o n a l c  E ' e r : ~ . c  Co MI .  Vernon.  1 Y 
5:955 ces l e rn  Etec:'#c C3 Inc New  Yo r r .  I Y 
i i ; 9 2  u e s l o n  Ins1 I ?c  r.es::n.rrewark Newara ,  '4 J . . . yz .95  ~ h l t e -  I:I~ :: C h ~ c a g ~ .  III 
56!:6 Ulnneso la  I:..c#na g '?<; Co. Rcvere M l n c o n  31" 

51. Pau l .  ' Imn  
?:IT6 A l l en  :A12 !. Har t lord.  C:nn 
;;3;9 n l l l e d  ccn:.: n e w  y o l k .  :i Y 
:::la A l l n e l a t  : c . < r  7156.:. C O  . I ~ C .  

Garden C I I ~ .  :I Y 
:;:a5 A l l a n h c  Inc i fil.e:r; c o r k s .  Inc C h l c a t o  I l l  
i j i 6 3  h m ~ e ~ ~ l e  Cc Inc U n l o n  CIII. 'I 1 
i t 6 1 4  ADC P ~ o d u c l r  Inc M ~ n n e a p o l ~ s .  u l n n  
iCSJ3 Belaen lAlg C; C h ~ c a i ? .  1 1 1  

lG998 B ~ r d  E l e c l ~ c r ; ~ ~  Cod: C leve lano.  3h1o  
; i C U  Bblnbach R Z C  : Cr. .... New Yo l k  ' 8  Y 
. : > - I  Bos l on  Goa l  i v ; l i s  t l i  (1 tdurtay CO. 

..-,. 01 Teaas Q u ~ n c y .  v a s s  
. l a b  Bua Raa~.;. 1 .c  Wt l loughby.  3h10 

; l i e 6  Camloc F a s k n e *  C ; r :  Paramus.  'I J 
:::I3 Carane l l  C:nCenrer C::: 

L ~ n d e n h u r s l  L I 94 Y 

1!:00 3ussmann '1lg Div  :I U c G r a w - E d ~ s o n  Ca. 
51. Lou ,$  110 

1 1 4 3 6  Chicago Condenser  COIO C h ~ c a g o .  111. 
1 1 4 4 1  C a l ~ l .  Sp r i n t  Co.. Inc .  P ~ c o R ~ v e o .  Ca I l I .  
1 1 4 5 0  CTS Corp. E l kha r l .  Ind. 
1 1 1 6 8  I T T  Cannon E l e c l r ~ c  Inc.  L o r  Angeles.  Ca I l f .  
11411 Cinema. O w .  Aerovox co rp .  Burbank.  Ca111. 
1 1 4 8 2  C.P.  C la re  6 Co. C h ~ c a g o .  111. 
1 1 5 9 0  Cen l ra l ab  OIV. 01 Globe Un ton  Inc. 

u ~ l w a u k e e .  WIS. 
1 1 6 1 6  Commercaal P l a s l t c s  Co Chlcago.  Ill. 
1 l l D O  Cornrsh WII~ Co. .  The  n e w  Y O I ~ .  N .  Y .  
1 1 1 0 1  Co lo  Coal Co. .  l n c .  P r o v ~ d e n c e .  R .  I. 
1 1 1 4 4  C h ~ c a g o  M ln l a l u re  Lamp Works C h ~ c a g o .  Ill. 
1 1 1 8 5  Clnch  Ylg.  Co.. Howard 8 .  Jones Div .  

C h ~ c a f o .  Ill. 
1 1 9 8 8  DOW Corning Corp. Y d l a n d .  M ~ c h .  
1 2 1 3 6  E l e c l r o  u o l ~ v e  Ulp.  Co . .  Inc. W ~ l l l m a n l ~ c .  Conn. 
1 2 6 1 9  D ~ a h g h l  Corp. B ~ o o k l y n .  N.V.  
7 2 6 5 6  I n d ~ a n a  Genera l  Corp. ,  E l e c l r o n ~ c s  OIV. 

Kcasby ,  N .1 .  
1 2 6 9 9  Genera l  Inst rument  Corp.. Cap. 01v .New t r k .  N. 1. 
1 2 1 6 5  Drake Ylg.  CO. Ha lwood  H e l g h l s .  Ill. 
1 2 8 2 5  Hugh H.  Eby  I ~ c .  ~ h ~ l a d e l p h ~ a .  71 .  
1 2 9 2 8  Gudeman Co. C h ~ c a g o .  Ill 
1 2 9 6 4  Robe r l  M. Had ley  Co. L o s  Ange les ,  Cat11 
1 2 9 8 2  E r ~ e  T e c h n o l o g ~ c a l  P roduc t s .  I nc .  E l l ? .  P a  
i 3 0 6 1  Hansen Yfg.  Co . Inc.  P r ~ n c e l o n  tno. 
7 3 0 1 6  H . M .  Harper  Co.  Chlcago Ill. 
1 3 1 3 8  H e l l p o l  01v.  01 Beckman I n s t . .  Inc .  

Fu l l e r r on .  Cals l  
; 3 2 9 3  Hughes P roduc t s  C s v ~ s ~ o n  o l  Hvgaes  

A ~ r c r a f  I Co. N e r l o r t  Beach.  Cal l1  
: !415  Amperex E l e c t  Co Htcks, t1 le  L . 1  !; Y 

; 3 5 0 6  Bradley S e m ~ c o n d u c l ~ ~  CJIO. N t *  Haven.  Csnn 
73559 Car l t ng  E l e c l ~ ~ c .  I nc .  n a ~ l f o r d .  Conn 
:3566  Circle F Mlg.  C i .  T ren l on .  :I J 
1 3 6 8 2  George K G a l l e l l  CJ  . OIV IJSL 

l n d ~ s l r ~ e s  Inc >t l , lade lph la  'a 
;313: Fede ra l  S u e *  P w d u c t s  I nc  C h ~ c a g o  I 
: I 1 4 3  F l s c h e l  Special u l g .  Ca i n c l n n a l d  > - & a  ... s l r 9 3  Genera l  l n O u s l r ~ r s  C; Tne E l y u a  2 1 1 s  
; ; a 1 6  Goshen S l a m ~ ~ n ~  8 i o l l  C? Coshen I c c  
'Is35 J F O  E l e c l r o n ~ c s  C ~ t c  9 r ~ o # l y n  rr Y 
; jSSS J e n n ~ n g s  Radio !A12 Cs lo  I a n  l o s e  : $ 1  I 
13951 G~oov .P tn  Corp. R ~ d g e f ~ t l d .  5 1 
i 1 2 1 6  S ~ g n a l l l e  lnc  Neplune 1 1 
; 1 r 5 5  J . H  W~nns .  an6 S m r  A ~ n c h e s l e f .  ':ass 
;A861 l n d u s l r ~ a l  C o n a e n s e ~  Carp C h ~ c a g o  I I 

71868 R F .  P8oducls  O tu~s8on  01 Pm:nenol-Borg 
E lec l l on r cs  Ccrc Danbury C'lnn 

::91C E F Johnson CG maseca I!CI$ 

;30:2  l n l e r n a l ~ a l l a l  Res8slanCe C; ~ * ! t a d e t p h ~ a  0 3  

: 5 3 i j  CTS Kn lgh l s  Inc.  S a n d w ~ c h  , , 
: j 3 3 2  Au l ka  E l e c l r ~ c  C c r a c ~ a l t a n  r l  Velnon i r 

, . 5 3 ! :  L e n 1  EIec118c t t l g  C; C k ~ c a p s  
; 1 9 1 5  ~ ~ l l l e l u s e  l o t  :es Plaqnes ," 
:LOCI L o l d  l l l g  Co E I . P  ;! 

' 6 2 1 0  C a Y a l n e d e l  San F ~ a n c ~ s c a  C !  ! 
76433 Cenc la l  lns l rvrnent  Ccrp , : I t c a r - :  O r v 1 8 . c i  

flcwa!. '; , 
' 6 4 8 1  ~ a m e s  U # l l e n  l~l; Co lnc ' l a l aen  I:dss 
: 6 ! 5 ;  J W U t l t e l  C O  L:s Ange l r s  C a l t l  
' 6 5 3 5  C~nch. l4onaanoch 03" 0 1  U ~ ~ : P I  Cdr l  

Fas lener  Carp :a- Leanor; C s  I 
; 5 5 6 5  !dueller E l ec l r t c  C1 ' ~ r v r l a n d  ';*to 
! 5 l G i  l la l8onal  Unlan ' ; ? * a t ,  '. 1 

' r85:  Oak M a n u t a c t u t ~ n i  C; : ,:I<( ..? ! ' I  
:C66 The Bendar  CCI :  L ' r c l i ~ c v n n , -  , i s  3.r 

n 3 . j  .L.""L . . , . I  

' .",.5 F d c ~ l t c  I l e l a l s  C z  5aq i , : n c ~ \ c .  :: ' 
. . - - ,  . , i ' r anos l l an  I ns r ! u .~e - l  dna E l r c l l r . " ~ ~ r  C c  

8 ~ " l t  P&SJSC*,6 1.2 

11252 P h ~ l a d e l ? n ! a  S l t e l  and W ~ r e  Corp.  
P h ~ l a d e l p h ~ a .  P a  

i13:I  Amel lcan u a c n m e  6 Foundry Co. P o l l e r  
6 B l u n l ~ t l d  01v P r ~ n c e l o n .  Ind. 

1 1 6 3 0  TRW E lec l r on t c  Componenls  OIV. Canden.  11.1. 
1 1 6 3 8  Cen t ra l  lns l rumenl  Corp.. R e c l ~ l ~ t r  OIV. 

Brook lyn,  W .  V .  
:1:61 R e s ~ s l m c e  P loduc l s  Co Ha r r~sbu rg .  Pa. 
: ;969  Rubbercra l l  CQID 01 Calk1 Torrance.  Calal. 
13139 Shake:~~oI  O w t s m  01 l l l m o & s  Too l  Wotks 

E l t l n ,  Ill. 
i 3 2 8 3  S q n a l  I na l ca l o t  Cotp. New Vork, N . Y .  
78290 S l r u l h ~ l S ~ O u n n  tnc. Putman, 11, J. 
1 8 4 5 2  Thompson-Bremel  6 Co. Ch l ca to .  Ill. 
: 3 I l I  T l l l e y  YIg.  Co I a n  F t a n c ~ s c o .  Ca l l 1  
i s 4 8 8  Slackpole Carbon Co.  st. Ya l ys .  P I .  
;3!93 Slandald Thomson Corp. Wallham. Mass.  
13553 Tanaerman PIO~UCIS. lnc  Cleveland.  OLIO 
; j i 9 0  Translormer Eng tnee l s  Sari G t b r l t l .  CJIII. 
l jc : :  U C ~ I C  CO. N e w l o n v ~ l l e .  mass.  
: 5 1 3 6  Waldes & o n m o l t  lac  L o n g  ~ s l a n d  CII~, n.  Y .  
i 9 l 4 2  Veedel  RooI. Inc Har l lord.  Conn 
;3!5! v t n c o  MIL Cc. Cbtcafo.  Ill 
;3;21 Cantmentat -Wl i !  E l e c l ~ o n ~ c s  Corp. 

..... P h ~ l a d e l o h ~ a .  P a  
,:,: Z ~ ~ I * L .  1111. Ccta ..... New RocneI Ie .  I. Y 

L:. 3 r p c i  t l . . s c3n  : I  Sesstans C lock  CO 

- .. M O I ~ I S I O W ~  n J 
:. ... i:nnmller i l l c ;  = ~ r : d u c t s  C: E l #zabe lh ,  H .  J.  
i ' . ? !  E ' t c t ~ r -  c  11c.s:1ces A s s o c ~ a l ~ o n  Any b l and  

..... 
T.:? -r?r:i; E l 4  Standa~;s.Wasningron OC 

1. .. . ~ n d i  i * , :c r ;  I .t U a l o n  i l t c l r o n t c s  t o l p  

. . W a t l ! q l o r d .  Conn 
I.... . ~ I I C G  T:MSI:*-+~ ~ 3 1 ~  ne. VOIL. I(. Y 
:.::: > n l c r t  E!ect!\; :;!: 
. .. , C v c r g o .  III. 
:. :. 35c,cs ,:: 9 , v o s ~ d e .  C a t # l  
: . : I .  ::ro C,; 11 zss , : shaw  C : -11~1s  C ;  

C . .  -, 
. . 

.,mu .. us. Oh#: 
L.:: : < (  S:a[ ;.:c-:'j 8-c 
...., 

:t:,ance. O h i  . .. , ..... :very La:!! C: 
.... r a n r c i ~ a .  C ~ M  
. .. . ..... ~ r r n r a ~ ! . ~ ~ :  C: ' ? !  Ye*  Yo l k .  N. V 
:::: ! I ~ V ~ O S  :rp,:: :; I ? <  3ss t sn .  Mass 
r..: :  qrerna: i P d i  - i r ' . - c n t s  ( ? '  Jrange. Conn 

. .. :.. . ; r a f n ~ l l  C; ... - L a G ~ a n g e .  III 
:.:: ~ ( a a a  T:~:S:;,-<. : j r ;  ' r e l l c e .  Ca101 
:.;.: l#!"c.les:e~ ct:c ? a ,  L,l':7 132 lnc 

- .  . S a h v ~ . I e .  Conn 
1 .  ..- : ' I I ~ I ~ I ~  5 3 ~ c ! ' , c d : , i n  . . . . 1 a : a  I I :  E St;dndo. C a l ~ l  . ;. :..-. &nipax E 'cc l romacs.  Inc C a r c r ~ d g e .  Mary land 
.... . ... .. . 3a1fy  C:-!f:ls : ,, B a i q  AII;~! CCI: 

..,. t a ~ e ~ l o w n .  Mass. :..-. : a m !  Pr tcas c -  9 e c I 1 1 c  C :  
... 

shokle.  111 
:. .:- Sst r l t  Faraca. -: C ? ~ o t r  de*411 

E t e c t r ~ :  5 , .  rl?:onen. N : 
i:.:; ~ c l l e ~ s  6 ?c:!:- : 5  Dnv~ssc, < I  Spec, 

..,.. Carbcr  :r S L  001s.  F a  

.i. . F a m l t l :  C Z - . , ~  L l n s l  C:,: S:are 6 Oelense 

.. . Syslem 01, Palamus.  N J 
::..; p n a g ~ ~ l t  I?:-s: , + j ,  IIIC .... G feenm~c f i .  Conn 
: i f  19 Sylvan02 E(ec:r,: Prod I n t  

..... E l e c l l c n ~ c  T L : ~  D t v ~ s t o n  En : . r o r~um.  Pa 
:.. : h s l ~ c n  C:,: East  ' . t *a lh  Ha r l l r on .  N .  J 

::::3 S n ~ l c ~ c l a l l  , - c  -,.. CLl*ca lo .  111 
:::., ? e I a 8 s  8 , : T ? : I : ~ S  jn, ;ae.ce! P f c a u c l s  

..... L ! t l e~c IO .  Mas: 

r.. .... r: 
$'lo,tl!pr L , ! . a - i c  C ~ ~ I I P  L .  J o l ~ e t ,  Ill .,... ... . Q tsea rc *  ?~;C.CIS C ~ r p  w a a ~ s o n .  Wla . . .. :- Rollon Ill; C: !nc ..-. wo0dslock.  I Y 

r.::: 'Veclor E !ec :~ r ;  c  C o  Glendale,  Cat, '  

F w -  FSC nanoloo.  :uoptemen~a 
n d - l  Gale0 AUGUST 1966 
H 4 - 2  D a l r d  NOV 1962 





Section VU 
Manual Changes 

SECTION VII  

MANUAL CHANGES 

7-1. MANUAL CHANGES 

7-2. Current Instruments 

7-3. 'This manual applies directly to standard Model 
5257A Transfer  Oscillator having the following se r i a l  
prefix number ( refer  to Paragraph 1-10): 976-. 

7-4. Older Instruments 

7-5. Backdating information to cover older instru- 
ments i s  included in th is  section. lnstrument se r i a l  
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. Aschangesaremade in the Model 5257A, newer 
instruments may have se r i a l  prefixnumbers not listed 
in this manual. The manuals fo r  these instruments 
will be supplied with an  additional "Manual Changes" 
sheet containingthe required information; contact your 
nearest  Hewlett-Packard sa les  and service office for 
information if this sheet i s  missing. 

CHANGE1 Page6-16, Table6-1: 
(804-) Change MP12 part number from 0370- 

0472 to 0370-0102. 

Page 6-11, Table 6-2: 
Change 0370-0472 to 0310-0102. 

CHANGE 2 Page 8-5, Figure 8-3, A1 schematic; 
(820-) Make the following changes: 

AIR19 to 680 ohms. 
A193 to 2N3933 
A1Q4 to 2N2857; delete se r i e sM20.  

Page 6-3, Table 6-1; 
Change AIR19 to 0757-0920 R: FXD 

MET FLM 680 OHM 2% 1/4W 
Change A1Q3 to 1854-0238 TRANSIS- 

TOR: S1L NPN 2N3933 
Change A1Q4 to HP Par t  No. 

1854-0048 

Page 8-15, Figure 8-8. A8 schematic: 
Make the following changes: 

A8C4 to 82 P F  
Add ABC8 0.01 UF: connected Q3 

emit ter  to ground. 
Change A8C3, 5, and 10 to 1000 P F  
Change A8R5 to 30 ohms 
Remove as ter isk  from ABR12 
Change ABR14, 18, 25, and 29 to 

910 ohms 

Change A8Rl6, 20, 27, and 31 to 
1100 ohms 

Change ABQ1, 7, and 8 to 1854-0323 
Change A8Q3 to 1854-0073 
Delete se r i e s  number (820) 

Page 6-11, Table 6-1: 
Change A8C4 to 0140-0193 C: FXD 

MICA 82 P F  5% 3OOVDCW 
Add A8C8 0150-0093C: FXD CER 

0.01 UF +80-20 lOOMCW 
Change A8C3, 5, and 10 to 0160-2327 

C: FXD CER 1000 PFZO%ISVDCW 

Page 6-12, Table 6-1: 
Change A8R5 to 0698-3111 R: FXD 

COMP 30 OHM 5% 1/8W 
Change A8Q3 to HP Par t  No. 

1854-0073 
Change A8Q1, 7,  and 8 to 1854-0323 

Page 6-13. Table 6-1: 
Chanee ABR14. 18. 25. and 29 to: 

075?-0923 ~1 FXD MET FLM 910 
OHM 2% 1/4W 

Change ABR16, 20, 27, and 31 to: 
0757-0925 R: FXD MET FLAl 1100 

OHM 2% 114W 

CHANGE 3 Page 6-2. Table 6-1: 
(848-1 ~ d d  ~ 1 ~ 2 1  0160-2143 C: FXD CER 

2000 P F  +80-20% lOOOVDCW 
Delete AlC25 0150-0031 C: FXD TI 

2 P F  5% SOOVDCW 

Page 6-8, Table 6-1: 
Change A7AlR3 0757-0939 R: FXD 

MET FLM 4300 OHM 2% 1!4H 

Page 6-17, Table 6-2: 
Change 0150-0031 TQ to 1 
Change 0160-2143 TQ to 25 

Page 6-18: Table 6-2: 
Change 0757-0936 TQ to 6 
Change 0757-0939 TQ to a 

Page 8-5,  Figure 8-3 
Add AlCZl: connect from junc l~ r i i .  

R22, R23, L5 to ground 
Delete AlC25 

Page 8-13. Figure 8-7: 
Change A7AlR3 to 4300 ohms. delel.~ 

A I A I R ~ I ,  connect R3 in parallel 
with C4.  
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CHANGE 4 P a r e  6-3. Table 6-1: 
(928-) Clhange' A2 from 05257-60211 to 

05257-60009 
Change 05257-20211 to 05257-20009 

C Page 4-3, Paragraph 4-22, last sen- 
tence: Change to read: The reference 
level i s  adjusted with APC ADJ, 
A4R10 (screw dr iver  control). 

Page 5-4, Table 5-3, APC ADJUST- 
MENT, 6th sentence: Change to 

read: With 5257A controls se t  a s  
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 Internal View 

Page 6-3, Table 6-1: 
Delete A4 05257-60038 BOARD ASSY: 

APC 1 
Add A4 05257-60005 BOARD ASSY: 

APC 1 
Delete AIR17 0757-0895R: FXD MET 

FLM 62 OHM 2% 1/4W* 
Add AIR17 0757-0898 R: FXD MET 

ELM 82 OHM 2% 1/4W 
Delete AIR24 0698-6283 R: FXD 

COMP 5% 1/8W 

Page 6-8, Table 6-1: 
Delete A7 05257-60044 VFO LINEAR- 

IZER ASSY: INCL A7A1, A7A2. 
A7A3 

Add A7 05257-60018 VFO LINEAR- 
IZER ASSY: INCL A7A1. A7A2. 

Pages 6-10, Table 6-1: 
Delete A7A3C9 0150-0011C: FXD TI 

Add A7A3C9 0150-0029 C: FXD TI 
1 P F  10% SOOMCW 

Pages 6-15, Table 6-1: 
Delete A11 05257-60031 BOARD 

ASSY: POWER SUPPLY FILTER 
Add A l l  05257-60011 BOARD ASSY: 

POWER SUPPLY FILTER 

Delete A12 05257-60032 BOARD 
ASSY: MASTER INTERCONNECTOR 
Delete A13 05257-60033 CABLE 

ASSY: THUMBWHEEL SWITCH 
Delete C1 0160-2327 C: FXD CER 

1000 P F  20% lOOVDCW 
Add C1 0150-0122 C: FXD CER 2000 

P F  20% 5OOVDCW 

Page8-5, Figure8-3,  A1 Pulse Driver 
schematic: 

Delete AIR24 
Change C1 to 2000 P F  

Page 8-6, 5th paragraph: 
Change to read: APC adjustment 

A4R10 is accessible through the top 
cover plate. This control i s  se t  to 
give mid -scale meter  reading in the 
APC mode with the VFO a t  100 MHz, 
LEVEL full cw, and no input signal. 

Change A4 APC NO. 1 block diagram 
to indicate potentiometer referenced 
a s  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; r e -  

place with Figure 7-3 

Page 8-9: 
Delete A l l  component locator photo: 

replace with Figure 7-4 

Page 8-13, Figure 8-7, A7A3 
schematic 

Change value of C9 from 1.  5 tu 1 

CHANGE 5 Page 6-11. 12. 13, Table 6-1: 
(09 76 -) Chance A8 05257-60039 to 05257- 

zoois.  
Replace A8 components with those 

listed in Table 7-1. 

Page 8-15, Figure  8-8: 
Replace A8 Component locator with 

Figure 7-5. 
Replace A8 Schematic (05257-600391 

with Figure 7-6. 
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Figure 7-1. Top, Bottom, and Side Internal Views 

TOP 

RIGHT SIDE 

oem
Note
I know this is crappy but the original was 2nd generation & just as bad!
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Note
prev page repeated darker - original not much better!
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@Part No. D e s c r i p t i o n  A 

C:FXO CER 0 .01  UF + 8 0 - 2 0 %  LOOVOCW 
C : F X D  CER . O 1  U F  20% 50VDCU 
C : F X D  M I C A  2 0 0  P F  5 %  300VDCW 
C: F X D  CER . 01 UF 20% SOVDCW 
C:FXO ELECT 1.0 U F  2 0 %  5OVOCW 

C:FXO CER 1 0 0 0  P F  2 0 1  75VOCY 

C:FXD CER 1000 P F  2 0 1  75VOCW 
C:FXO CER . 0 1  U F  20% 50VDCW 
C z F X O  CER 1000 P F  2 0 1  75VOCW 

C:FXO CER 0.01 UF + 8 0 - 2 0 %  lOOVOCU 
C:FXD CER 0.01 UF + 8 0 - 2 0 1  lOOVOCW 
C I F X O  CER 2 0  P F  1 0 %  lOOVOCY 
C : F X D  CER 1 0 0 0  P F  2 0 $  75VDCW 
C: F X O  CER 1000 PF 2 0 1  75VOCY 

C:FXO C E R  0.01 UF + 8 0 - 2 0 1  lOOVOCW 
C:FXO CER 2 0  PF LO? COOVOCY 
C:FXO CER 1000 P F  201 75VOCY 
C t F X D  CER 0.01 U F  + 8 0 - 2 0 %  lOOVOCW 
C:FXO CER 0.01 U F  + 8 0 - 2 0 1  lOOVOCW 

C:FXO CER 0.01 U F  + 8 0 - 2 0 1  IOOVOCW 
C:FXO CER 0.01 U F  + 8 0 - 2 0 1  IOOVOCW 
C:FXD CER 0.01 U F  + 8 0 - 2 0 1  LOOVOCW 
C:FXD E L E C T  6.8 U F  101 35VOCW 
C I F X O  CER 1000 P F  201 75VOCY 

C:FXO CER 0.01 U F  + 8 0 - 2 0 1  IOOVOCW 
C'FXD CER 0.01 U F  + 8 0 - 2 0 %  lOOVOCW 
C:FXO CER 0.01 UF 4 8 0 - 2 0 1  lOOVOCY 
C:FXO CER 0.01 U F  + 8 0 - 2 0 1  lOOVOCW 
C:FXO CER 0.01 UF + 8 0 - 2 0 %  lOOVOCW 

01 ODE GERMANIUM TUNNEL: LOMA 

D l  ODE 8REAKOOWN:SILtCOh 4 .53v  
D I O D E  B R E A K O 0 Y N : S I L l C O N  4.53V 
D I O D E  B R E A K O O Y N I S I L I C O N  4.53V 
D I O D E  BREAK0OWN:SIL ICDN 4 .53V 

Y I R E : I 2 4  1.6" LONG 

SLEEVE:TEFLON 1.3" LONG 

Y I R E : 1 2 4  1.6 LONG 
SLEEVE :TEFLON 1.3" LONG 
WlRE:124 1.6" LONG 
SLEEVE:TEFLON 1.3' LONG 
C O I L I F X O  0.33 U H  101 

Y l R E : 1 2 4  1.6" LONG 
S L E E V E I T E F L O N  1.3'' LONG 
W I R E 1 1 2 4  1.6' L O N 6  
SLEEVE:TEFLON 1.3" LONG 

TRANSISTORINPN 2 N 2 8 5 7  

TRANS1STOR:NPN 2 W 8 5 7  
TRANSIS?OR:S1L ICON N P N  
? R & N S I S T D R : S I L I C O N  P N P  

# Saa Introduction to thir rsction for o r d e r i n g  i n f o r m a t i o n  

N o t e  



S e c t i o n  vn 

Table 7 - 1 .  A8 Prescaler Assembiv (05257-60013) (Cont'd) 
Manual Chvlges 

@Part No. Deacriptioo # 

TRANS1STOR:SIL ICON PNP 
T R A N S I S T 0 R : S l L I C O N  NPN 

. . . . . . . . . . - -~~ 

TRANS1STOR:SIL ICON NPN 
T R A h S I  ST0R:SI  L I C O N  PNP 2 N 3 6 4 0  
I R A M S I S T 0 R : S I L I C O N  PNP 2 N 3 6 + 0  

r R A N S 1 S T O R : S l L l C O N  NPN 
T R A N S l S T O R I S I L I C O N  MPN 
r R A N S l S T O R 1  S I L I C O N  NPN 
T R A N S I S T 0 R : S I L I C O N  NPN 
T R A N S I S T 0 R : S I L I C O N  PNP 

T R A N S t < T n R : Z l L l C O N  PNP . . . . . . . - . - . - . . - - - - -. . . . . 
T R A N S I S T O R I S I L I C O N  NPN 2 N 3 9 0 4  
T R A N S I S T O R r S I L I C O N  UPN Z M 0 8  
TRANSISTORINPN S I L I C O N  
T R A N S I S T 0 R : S I L I C O N  UPN 2 N 7 0 8  

R I F X O  CARBON 5 1  OHM 5 %  L l 8 W  

R:FXO MET F L M  4 3 0 0  OHM ZX 114W 
F b C T O R I  SELECTED PLRT 
R:FXO c o w  1 5 0  OHM sx   BY 
R:FXO c o w  36 OHM 5 1  11.3~ 
R:FXO c o w  24 OHM 5 1  l l a u  

R:FXO MET F L M  2000 OHM 2 %  1 / 4 Y  
R:FXO COMP 1500  OHM 5 1  1 l 8 Y  
R:FXO MET F L I  1100  OHM 2 %  114W 
R:FXO MET F L M  Z . 7 K  OHM 2 X  I l 4 W  
R:FXO MET F L M  100 OHM 2 1  114W 

R:FXO CARBON 5 1  OHM 5 ?  1 l 8 U  
R : F X D  MFT F l l l  8 2 0  OHM ? z  114W . - - . -. - - - 
R:FXD CARBON 100 OHM 5X 118W 
R:FXO MET F L I I  820 OHM 2% 114W 
R:FXO COUP 4 3  OHM 5 t  l / B W  

R:FXO MET F L M  910  OHM ZX l l 4 W  
l i :FXO CARBON 5 1  OHM 5 %  1 1 8 U  
R:FXO MET F L M  820  OHM ZX 1/4W 
R:FXO COUP 4 3  OHM 5 1  l l 8 Y  
R:FXO MET F L M  910  OHM 2% 114H 

R:FXO COUP 1 5 0  OHM 5 t  l l a w  
R:FXO MET F L M  1.1K OHM 2X l14W 
R:FXO CARBON 75 OHM 5 %  1 1 8 ~  
R:FXO MET F L M  1.0K OHM 2% 114W 
R:FXD MET F L U  820  OHM 2 %  114W 

R:FXO MET F L U  5 1  OHM Z t  1 / 4 u  
R:FXO MET F L M  910  OHM 2 X  114W 
R:FXO CARllON 5 1  OHM 5 1  l l 8 W  
R:FXO MET F L M  8 2 0  OHM ZX 114W 
R:FXO MET F L M  5 1  OH* 2% 1 1 4 Y  

RIFXD MET F L M  9 1 0  OHM z X  l l 4 w  
R : F X D  MET F L M  150  OHM 2% 1 1 4 ~  
R:FXO MET F L M  1 - 1 K  OHM ZX 11% 
R:FXO MET F L U  5 1  OHM 2 X  1 1 4 Y  
R:FXO MET F L M  2000  OHM 2% 1 1 4 Y  

R:FXO MET F L M  2 4 0  OHM 2 1  I14W 
R:FXO MET F L I  2000  OHM Z x  1 1 4 ~  
R : F X D  MET  F L M  150  OHM 2% 1/4W 
R:FXO MET F L M  100 OHM ZI 1 1 4 Y  
R:FXO MET F L M  5600  OHM ZX l / w  

R:FXO MET F L M  5100 OHM 2 %  1/4W 
R l r X O  MET F L M  2000  OHM 2 X  114w 
R I F X O  MET F L M  7500  OHM 2% i l4W 

# Sea introduction to this nction for ordering infannation 





SECTION Vlll 

CIRCUIT DIAGRAMS 

8-1. INTRODUCTION 

8-2. This  section includes the following: 

a .  General Notes for  SchematicDiagrams aregiven 
in Figure 8-1. 

b.  lock Diagram (Figure 8-2). 

c. Schematic Diagrams a n d  Component Location 
illustrations of Model 5257A circuits, assemblies and 
connectors in  the o r d e r  of their assembly designation 
(A1 through A l l ,  F igures  8 -3 through 8-10), These 
figures a l so  include voltages. 

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

8-4. Dcvoltages aremeasuredwith  a H P  Model 412A 
DC Voltmeter. Typical  voltages a r e  shown. 

Section VIII 
Circuit Diagrams 
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SYMBOLS 

FRONT PANEL 

REAR PANEL 

KNOB CONTROL 

SCREWDRIVER ADJUST 

MAIN SIGNAL PATH 

FEEDBACK PATH 

CONDUCTING ELEMENT 

WIPER MOVES TOWARD "CW" WHEN 
CONTROL IS ROTATED CLOCKWISE 

POWER L I N E  GROUND 

CIRCUIT COMMON GROUND 

TEST POINT 

"AND" GATE 

INHIBIT GATE 

"OR" GATE 

WAVEFORMS SHOWN ARE TYPICAL 

SWITCH DESIGNATIONS 

SWITCH S1 WITHIN ASSEMBLY A3 

Figure 8 -1.  Schematic 

2ND WAFER FROM FRONT 
(A=lST, ETC) 

Diarram Notes 

- 

REAROFWAFER 
(FZFRONT) 

TERMINAL LOCATION (2 i ;  
(VIEWED FROM FRONT' 

REFERENCE DESIGNATIONS 

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

ASSEMBLY ABBREVIATION COMPLETE DESCRIPTION 

A25 C 1 A25C1 
A2SA 1 C R l  A25AlCR1 

NO PREFIX J3 J3 

Asacmbly S l k .  l o .  Assembly Serrer No. 

Assembly Assenbl? (includes AZSA I fused to docum1 
Nu& &.me A 88.dhl c h n # e s l  

1 2  m l n r c d  m 
Assembly A25 

N A .  indica1r 
Pins 01 1 2  

13 nor mounlcc 
on Assrmblg A2.' 

/ 
+6.3V 

TO 
ASPI(6) 

\ 
t6.31' rvpplrrd 
from I-: to Pvn 6 

01 P I  M 

Assembly AS 
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Figure 7-3.  A4 Component Locator - 1 

~ - 

Figure 7-4 .  A l l  Component Locator 
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Figure 7-5. A8 Component Locator 
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A 3  SAMPLER-ATTENVATOR ASSY 
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A1 o p e r a t e s  a t  e i ther  the VFO f requency  o r  1'4 
t h e  VFO frequency.  A 1  g i v e s  the s i g n a l  that 
g e n e r a t e s  the  sampling p u l s e s  via  the s t r ip l ine  
pulse g e n e r a t o r  A2. In t 11 e . 05-. 2 GHz range ,  
-15 V i s  r e m o v e d  f r o m  CR1, CR2, and CR3,  and 
appl ied t o  CR4 and  CR5 s o  t h a t  only the V FO 

u v e r  s igna l  that  is divided by 4 i s  allowed to tri,, 
the p u  1 s  e d r i v e r .  T h e  r e v e r s e  o c c u r s  on  a l l  
o ther  r a n g e s .  R17 i s  se lec ted  f o r  b e s t  sensi t ivi ty  
a t  18 GHz.  I t s  va lue  r a n g e s  f r o m  82R t o  240R. 
T h e  s igna l  a t  Q6 col lector  i s  about  6 vo l t s  peak-  
to  -peak. 

A 2  ger1er:ltes pulses  that d r i v e  the snnipling diodes.  
A2CRl  can  be  open-circui ted by turning the  plast ic  
s c r e w  : ~ b o v e  it ccw. T h i s  will s i ~ n u l a t e  a non- 
snlnpling condition a s  shownbywaveform 4A. T h e  
A2 output waveform 5 cannot be  used  to d e t e r m i n e  
a n  R F  shor ted  s t r ipl ine.  Do not a t t empt  any r e p a i r s  
on A2 o ther  than replacing CR1. Do not unso lder  
C 1  a t  A2, a lways  unsolder  a t  A l .  T h e  contact  
under  AZCRl i s  cut to  fit. A shor ted  s t r i p l i n e  i s  
usual ly caused  by a fine w i r e  coming through the 
hole on the board  and touching the  ground plane on 
the  bottom causing a non-sampling condition. 

Al  PULSE DRIVER ,- - - - - - - _ _ A 2  PULSE --- GENERATOR 

@ i I I 1 
I P3(P) DRIVEFI 

I 
DIODE 

SWITCH 
CR1,2,3 

, TO A 3  
SAMPLER 

5 . 5  V p-p @ 17  MHz 
A2CR1 open 

6 V p-p  6 17 MHz 
col lector  of Q6 to q r d  

. 5  V p-p @ 70 MHz 

. 2  GHz - 18 MHz r a n g e  

. 4  V p-p @ 17  MHz 
a f t e r  20R r e s i s t o r  

. 5 V 11-p @ 17  MHz 

.05 - .  2 GHz r a n g e  

Waveforms  taken with H P  180A, 1801A Ver t ica l  Arnplilic.1 : l~ lc i  :L 10004A 10 to 1 I)r.<idc~. Probe .  T h e  5257A 
i s  in APC mode  with no fx input, VFO a t  70 M H z .  . 05 : , I  . :! CJIz ranqc-. !.I.:V!-.1. l u l l . :  i7l.V. N = 001 anti 
sampling.  Waveform notes  ~ n d l c s l ~ !  exceptions t o  thtbsc. ~.o~ltiir: . ,~l.c:.  
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A3 contains the sampling diodes which receive thei r  
input from the attenuator INPUT signal and the 
stripline pulse generator A2. A3 output i s  a low 
levelsignal that i s  the difference between the VFO 
and the sampled INPUT signal. 

T o  check resistance a t  INPUT connector measure  
f rom center of INPUT connector to groundwith a n  
HP 412A. Resistance should be 50R *2R. If r e -  
sistance is not within this range factory repair  
will be necessary. 

S a m p h g  diodes A3CRl andA3CR2 may be checked 
with a n H P  412A on the 10K range. To checkA3CRl 
measure  from the center of INPUT connector to 
pin 11 on A4 circuit  board connector with A4 r e -  
moved. T o  checkA3CR.2 measure  from the center 
of INPUT connector to pin 12 on A4 circuit board 
connector with A4 removed. The diodes should 
have a front to  back resistance ratio of 10K to in- 
finity. During the above t e s t s  be s u r e  that the re  a r e  
no other connections to the 5257A. Replacement 

part  no. for A3CRl and A3CR2 i s  1901-0617 and 
includes CR1, CR2, plus holder and res is tor  in a 
matched pair. 

A4 circuits  amplify the sampling diodes output. 
Amplifier bandwidth i s  about 1 kHz to4  MHz. Also 
included on A4 a r e  a 1 kHz oscillator and a 1 kHz 
f i l ter  which a r e  part  of the lock sensing circuit in 
the APC mode. 

The.front-panel APC BAL control is s e t  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 atA6(6). A voltage of -15 V indicates phase 
lock and Counter enabled; -7V indicates no phase 
lock and Counter i s  disabled. 

A4 outputwaveforms a t  pins 3 and 6 a r e  shown be- 
low a s  waveform no. 7. 

A 4  AS VIEWED FROM 
COMPONENT SIDE 

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

.5 V p-p @ 1 kHz 
pin 3 i s  the same 

Waveforms taken withHP 180A, 1801A VerticalAmplilier and a 10004A 10 to 1 Divider Probe. The 5257.A i n  
APC mode with no fx input, VFO a t  70 MHz,  . 05  to . 2  GHz range, LEVEL fully CW, N = 001 and sampling. 
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A l l  assembly i s  located a t  the r e a r  of the 5257A 
above the plug-in connector. It f i l t e r s  and feeds 
power supply voltages from Counter to the 5257A 
regulators. Check this  assembly for burned coils. 

A5 assembly regulates  p o w e r  supply voltages. 
The +13 V and -10 V can be *. 5 V. These levels 

can affect adjustment of A4R10. Q10 i s  amplif ier  
for isolation of pulses appearing a t  t h e  Pulsed 
R F  Out jack. The  signal that appears  a t  Q1, Q2 
i s  converted by peak holding circui ts  s o  that the 
meter  a c t s  a s  a z e r o beat detector in the R F  
mode. The  meter  is not connected to this c i r -  
cuit in the APC mode. 

FROM 
a 

PEAK 
- HOLDING oC AMP 08 15 TO METER 

A 4 ( 6 )  03.04.05 (RF MOOE ONLY) 

'OUNTER - 
PLUG I N  

CONNECTOR 

-15V 
2 9 0 m o  

, A 5  A S  VIEWED FROM PIN 3 = - 1 3 ~  , COMPONENT SIDE 1 PIN 7 = -1OY 

+20v 
30ma A 5  
+ 13V 09,012,014 

3 2 5 m a  

I . 5V p-p @ 1 kHz, sampling 5 . 5 V  p-p @ 1 kHz, not sampling . 5V p-p @ 1 k H z ,  A4(6) o r  (3) 

5 
C13V REG 20 

PIN 
15 

A 5  
PI 1,013,015 

Waveforms taken withHP 180A, 1801A VerticalAmplifier anda  10004A 10 to 1 Divider Probe. The 5257A in 
APC mode with nofx input, VFO at 70 MHz, . 05 to . 2  G H z  range, L E V E L  fully CW, N = 001 and sampling. 

I 1 

7 
-IOV REG 

-15V A l l  ASSY 



Sect ion VIII 
Ci rcu i t  Diagrams  

A6 g i v e s  frequency c o n ~ p e n s a t i o n  f o r  the phase 
lock loop. E a c h  range  h a s  a d i f fe ren t  t i m e  constant 
i n s e r t e d  into the  loop to g ive  the  following -3  d B  
points: RANGE -3 d B  

.05 t o  . 2  GHz 70 kHz 

. 2  t o  1 GHz 16 kHz 
1 t o  4 GHz 3 kHz 
4 to  18 GHz 800 Hz 

Note: T h i s  i s  not t h e  loop bandwidth. 

A6 a l s o  contains  p a r t s  of the sys len i  lock indica-  
to r .  In the  A P C  mode with a phase  lock condition 
a 1 kHz s i g n a l  a p p e a r s  a t  Q2 input. T h e  level  must  
b e  g r e a t e r  than 20 mV and will c a u s e  -15 V a t  pin 
6 t o  enable the  Counter .  

T h e  waveform a t  point 6 w a s  taken with the  unit 
sampling.  T h e  l e v e l a t  t h s  point i s  s m a l l  s o  check 
the  d c  output voltage f o r  p roper  indication. 

FROM 
A 4 ( 6 1  

-IOV(L) 
RANGE SWITCH 

I I I I I 

- C T O  2 7 ( C I  

I," - - 
- 1 5 V O C  C O U N T E R  E N A B L E  
- 7 V O C  C O U N T E R  D I S A B L E  

FROM >" I 
A 4 1 1 )  

A 6  AS VIEWED FROM 
COMPONENT SIDE 

W a v e f o r m s  taken with a n  H P  180A, 1801A Ver t ica l  Ampi i f le r  and a 10004A 10 to 1 Divider  P r o b e .  ~ h ( .  
5257A i n  APC mode with no fx input,  VFO a t  70 MHz, . 0 5  t:) . 2 GHz ranqe,  LEI'EI- fully CW. N Of)! 
and sampling.  Waveform 8A taken with RANGE s e t  to  4 - 1 8  GIIz. 

'-> P E A K  - LEVEL 6 
0 3 

* 
D E T  HOLDING 

T; ;t 2: 



Section VIII 
Drams Circuit Dia, 

A7 includes three  circuit  boards, 1) l inear izer  
A7A1, 2) VFO control A7A2, and 3) VFO A7A3. 
The frequency range i s  66.7 to 133.3 MHz and i s  
the signaldisplayed by the  Counter af ter  prescaler  
A8. In the APC mode input i s  from A6. In the 
P R F  mode pin E i s  grounded and -15 V i s  applied 
to pin B which se t s  point 9 a t  approximately +8 V 
a s  measured with a n  H P  412A. In the P R F  mode 

a signal from A6 has no effect on A7A2. The lin- 
ea r i ze r  i s  enabled in the APC mode and holds the 
VFO level over the tuning range by insert ing RE 
through R17 into the loop. At 133.3 MHz all  the 
r e s i s to r s  a r e  used. The VFO control A7A2 uses  
two reve r se  biased varicaps CRI and CR2. The  
capacitance i s  inversely proportional to the bias 
(an increase in bias decreases  the capacitance). 

2 . 5  v ~ - p @  1 kHz 
(PRF mode measure  

approx. T8 V on HP 412A) 

. 7  V p-p @ 1 kHz 

Waveforn~s taken with an  HP 180A, l8OlA Vrrt ical  Amplifier and a 10004A 10 to 1 Divider P l , ~ t , ~  7 ' 1 1 ~  
5257A in APC mode with no fx input, VFO ~t 70 MHz, . 05 to . 2 GHz range, LEVEL f u l l y  (I!', .: - r)!)l 
and sampling. Waveform 9 note indicatc;~ d c  volts for PRF niodc. 



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 i s  the coun- 
ted signal. The other output i s  applied to the A1 
pulse dr iver  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. 

CRI and Q3 provide a current  source for differen- 
tial amplifier Q1 and Q2. U1 i s  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 

DIFFERENTIAL SCHMlTT 
AMPLIFIER TRIGGER 
I - 

square wavcs which a r e  then amplified by Q4 and 
A7. 

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 
-7V INHIBIT signal from A6 i s  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. 



Section VIII 
Circuit Diagrams 

A9 gives s t a r t  and stop signals for Counter gating. 
It receives reset ,  period, gate enable, gate inhibit, 
and holdoff from Counter. The output period i s  N 
on the -05- .  2 GHz range with pin 4 grounded. On 
allother ranges the output period i s  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 i s  the FRE - 
QUENCY dial reading i f  the thumbwheel switches 
a r e  set  to 001. A10 extends thecounter  gate t ime 
by any desired integer up to 227. 

Note that integers up to  399 can be se t ,  but a r e  
not used for practical measurements.  

Thc tl~umbwheel switches on the front panel a r e  
used to dial the integer by which the Counter gate 
time i s  multiplied. These switches can be checked 
independently from the res t  of the instrument by 
performing gate extender check in Paragraph 5 -17. 
The V FO section must be operating for the complete 
test  but if the gate light is cycling i t  i s  a good in- 
dication of proper operation of A9 and A10. 

PERIOD 

c z & R  
RESET 

?(GATE E N A B L E  P6121 

A 9  GATE INHIBIT P 6 1 2 3 )  
GATE TIME EXTENDER 

HOLD OFF P6143) 

S E E  TEXT 

P START P6121) 

14 RESET 

COINCIDENCE PERIOD 
N OR 4 N  

I AIO PRESET DECADE I 

1 HUNDREDS 1 TENS 1 UNITS 

THUMBWHEEL SWITCHES 

A 9  AS VIEWED FROM 
COMPONENT SIDE 

4 v p-p @ 
50 ps /cm 

Waveforms taken with an  H P  180A, 1801A Vertical  Amplifier and a 10004A 10 to  1 Divider Probe. The 
5257A in APC mode with no fx input, VFO a t  70 MHz, . 0 5  to . 2  GHz range, LEVEL fully CW, N = 001 
and sampling. Counter TIME BASE set  to . 1 ms .  



A 9  AS VIEWED FROM 
COMPONENT SIDE 

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, . 0 5  to . 2  GHz range, LEVEL fully CW, N = 001 
and sampling. Counter TIME BASE set to . 1 ms. 

oem
Note
repeated gray scale for clarity
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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 DISPLAYS 

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 a relatively 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 I am interested in collecting and preserving these classic pieces of electronic history. 

If you have any Nixie tube devices or drivers just 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 a larger 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 
a sufficient potential is applied (approximately 175 
volts) between the selected cathode and plate, the gas 
surrounding the selected cathode is ionized 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. 

Figure 9-15 shows how a typical gas-charge display tube is driven 
from TTL logic. IC-7490 is a decade counter with parallel BCD 
output and serial count input. The overflow from the counter is used 
to operate the next more signficant digit display. The BCD counter 
output is fed to a quad bistable latch (IC-7475) which acts as a 
memory storage. The count is stored in the IC until a strobe pulse 
allows the output of each latch to change. This prevents the display 
from being a blur of changing numbers. The BCD output of the 
latch is decoded by IC-7441 (BCD-to-decimal decoder/driver) to a 
one-of-ten decimal output. The IC also has high-voltage driver 
transistors to drive the cathodes of the tube. 

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 
a suitable 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 Tr1 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 this type of indicator are: 

1.  The characters do not lie in the same plane. 
2.  The number of characters in one tube is 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 characters up 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 

 

DRIVERS 

●     7441 - Early BCD Nixie driver 

 

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

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

ARTICLES ABOUT DISPLAY TUBES 

Electronics hobby magazines from the 1960's 
and 1970's occasionally ran articles on Nixie 
tubes and other cold cathode display devices. 
I've begun to scan the articles from old 
magazines and make them available. 

Click here to view an index to several 
construction projects from the magazine Radio-
Electronics. 

MULTIPLEXING NIXIE TUBES 

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

You 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's true, you used to be able to purchase nixie tubes at your local Radio Shack. I've 
got a few of these tubes in 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 0 through 9 and has two internal, independently 
operable decimal points located to the left and right of the numeral. The desired 
numeral is lit when its corresponding cathode is energized. The color of the display 
is neon 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 tubes is the 
Burroughs B4998, a top-view design 

I have a display module from an old piece of test equipment 
that has six of these display tubes. 

    

NIXIE TUBE ASSEMBLY 

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

Any help would be appreciated. 

ANOTHER NIXIE TUBE ASSEMBLY 

I 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. 

You can see more photos and information by clicking here. 

HEWLETT-PACKARD HP NIXIE MODULE 

I 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). 

This is 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, 
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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 
is relevant here). These bulbs were mounted inside a 
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 a nixie 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 is the thick-film LDR 
array, and on top of that is a resistor 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. 

I 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 is towards the front (nixie tube) end 

1 : -130V
2 : 
3 : 
4 : +170V
5 : Transfer Input (latch enable)
6 : BCD Output A
7 : Signal Input
8 : Gate Input (Not used?)
9 : BCD Output B
10 : Signal Output to next decade
11 : +20V 
12 : Reset Input
13 : BCD Output C
14 : BCD Output D
15 : -15V

 

 

And from Dave Brown, regarding model numbers: 

The DCAs (Decimal Counter Assembly) in those counters (5243 series, 5245 series) came in 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, I have a 
four-digit vacuum flourescent counter. 

You can see more photos by clicking here. 
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Nixie Displays 

MYSTERY TUBE 

I have a dozen 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 recognize these tubes, and better, have a datasheet for 
them? 

  

I received the following information via e-mail: 

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

http://www.noritake-elec.com/itron/ 

Two wires are the filament connections (takes 1.5V, AC or DC), one is 
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 

The following is a list of some Nixie equipment in my collection. 

CALCULATORS WITH NIXIE DISPLAYS 

●     Casio 121-B, AS-L and FX-1 
●     Commodore 512 
●     Marchant I 
●     Monroe 610, 1655, 1710, 1770, 1775 
●     SCM Cogito 412, 414 
●     Sharp CS-363R 
●     Silver Reed SE-702 
●     Singer Friden 1114, 1118 
●     Sony Sobax ICC-400W, ICC-500W 
●     Remington-Rand 1259S 

The main calculator page is 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. 

You can read a review of this counter here. 

HEATHKIT IB-1101 FREQUENCY COUNTER 

Quantity one. 

HEATHKIT IB-1102 FREQUENCY COUNTER 

Quantity one. 

This is an eight-digit, 120 MHz counter. 

You can read a review of this counter here. 

HEATHKIT IB-1103 FREQUENCY COUNTER 

Quantity one. 

This is an eight-digit, 180 MHz counter with phase-locked multiplier. 

HEATHKIT IM-1202 DIGITAL MULTIMETER 
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Nixie Displays 

Quantity five. 

This is a neat little 2.5 digit 
multimeter. 

  

 

The following two scanned pages are from the "TEST AND CALIBRATION" chapter of the manual. 

 

[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 
●     Calibration 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 
●     A1 Board Component Layout 

Schematics  
These images are in PCX format. The original 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 a right side. 

●     A1, Page 1, Left Side 
●     A1, Page 1, Right Side 
●     A1, Page 2, Left Side 
●     A1, Page 2, Right Side 

Parts List  

●     A1 parts list, page 1 
●     A1 parts list, page 2 
●     A1 parts list, 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. 

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 Veeneman 

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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