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SECTION 0

INTRODUCTION

0-1. SCOPE,

This  manua l  desc r ibes  S igna l  Genera to r  A N/ U SM-48  (Hewle t t -Packard  Mode l

6 2 8 A )  a n d  p r o v i d e s  i n s t r u c t i o n s  f o r  o p e r a t i o n  a n d  m a i n t e n a n c e .  T h e  m a n u a l

inc ludes  a  components  o f  end  i t em l i s t  (COEIL)  (appx  B)  and  a  main tenance

a l loca t ion  cha r t  (MAC)  (appx  D) .  R e p a i r  p a r t s  a n d  s p e c i a l  t o o l s  l i s t s

(RPSTL) are included in TM 11-6625-2909-24Pd C a l i b r a t i o n  p r o c e d u r e s  a r e

contained in  TB 11-6625-2710-50.  The  manua l  app l ies  d i rec t ly  to ,  HP Model

6 2 8 A  s i g n a l  g e n e r a t o r s  h a v i n g  s e r i a l  n u m b e r  p r e f i x  6 5 2 -  a b o v e  0 1 6 6 9 .  F o r

s e r i a l  u m b e r  6 5 2 - 0 1 6 6 8  a n d  b e l o w ,  s e e  a p p e n d i x  F ;  f o r  s e r i a l  p r e f i x e s  a b o v e

652,  see appendix O.

0-2. INDEXES OF PUBLICATIONS.

a . DA Pam 310-4. Refe r  to  the  l a tes t  i s sue  o f  DA Pam 310-4  to  de te rmine

w h e t h e r  t h e r e  a r e  n e w  e d i t i o n s , c h a n g e s ,  o r  a d d i t i o n a l  p u b l i c a t i o n s  p e r t a i n -

in& to  the  equ ipment .

b . DA Pam 310-7. Refe r  to  DA Pam 319-7  to  de te rmine  whe the r  the re  a re

modi f i ca t ion  work  o rders  (MWO's )  pe r ta in ing  to  the  equ ipment .

0 - 3 .  FORMS AND RECORDS.

a . Repor t s  o f  Main tenance  and  Unsa t i s fac to ry  Equipment .  Maintenance

forms ,  r ecords 9  and  repor t s  which  a re  to  be  used  by  main tenance  pe rsonne l

a t  a l l  m a i n t e n a n c e  l e v e l s  a r e  l i s t e d  i n  a n d  p r e s c r i b e d  b y  T M - 3 8 - 7 5 0 .

b . R e p o r t  o f  P a c k a g i n g  a n d  H a n d l i n g  D e f i c i e n c i e s .  F i l l  o u t  a n d  f o r w a r d

DD Form 6 (Packaging Improvement Report) as prescribed in AH 700=58/NAVSUPINST

4030.29/AFR 71-13/MCO P4030.29A and DLAR 4145.8.

C h a n g e  1  0 - 1
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c . Discrepancy in Shipment Report (DISREP) (SF 361)_. F i l l  o u t  a n d  f o r  -

ward Discrepancy in Shipment Report  (DISREP) (SF 361) as prescribed in AR

55-38/NAVSUPINST 4610.33B/APR 75-18/MCO P4610.19C and DLAR 4500.15.

O-4. REPORTING EQUIPMENT IMPROVEMENT RECOMMENDATIONS (EIR).

I f  y o u r  S i g n a l Generator AN/USM-48 needs improvement,  let  us know. Send

us an EIR. Y o u ,  t h e  u s e r , a r e  t h e  o n l y  o n e  w h o  c a n  t e l l  u s  w h a t  y o u  d o n ' t

l ike  about  your  equ ipment . L e t  a s  k n o w  w h y  y o u  d o n ' t  l i k e  t h e  d e s i g n .  T e l l

us  why  a  p rocedure  i s  ha rd  to  pe r fo rm. R u t  i t  o n  a n  S F  3 6 8  ( Q u a l i t y  D e f i -

c iency  Repor t ) . Mail i t  to Commanderb  US Army Communications and Electronics

Materiel Readiness Command, ATTN: DRSEL-ME-MQ, Fort Monmouth, New Jersey

07703. W e ' l l  s e n d  y o u  a  r e p l y .

O-5. ADMINISTRATIVB STORAGE,

Adminis t ra t ive  s to rage  of  equ ipment  i s sued  to  and  used  by  Army ac t iv i t i es

Shall  be in accordance with TM 740-90-1.

O-6. DESTRUCTION OF ARMY ELECTRONICS MATERIEL.

D e s t r u c t i o n  o f  A r m y  e l e c t r o n i c s  m a t e r i a l  t o  p r e v e n t  e n e m y  u s e  s h a l l  b e  i n

accordance with TM 750-244-2.

O-7. HAND RECEIPTS,

Rand  rece ip t s  fo r  Components  o f  End  I t em (COEI) ,  Bas ic  I s sue  I t ems  (BI I ) ,

and  Addi t iona l  Author iza t ion l i s t  ( A A L )  i t e m s  a r e  p u b l i s h e d  i n  a  h a n d  r e c e i p t

*manual, TM ll-6625-29090-14-HR. T h i s  m a n u a l  i s  p u b l i s h e d  t o  a i d  i n  p r o p e r t y

a c c o u n t a b i l i t y  a n d  i s  a v a i l a b l e  t h r o u g h : Commander, US Army Adjutant General

Publications Center,  ATTN: AGDL-OD, 1655 Woodson Road, St. Louis, MO 63114.

0 2  C h a n g e  1
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Table 1-1. Specifications

ENCY RANGE:
15 to 2l GHz

ALIBRATION:
ectly in GHz; accuracy better

OUTPUT RANGE:
10 mW to 1 pW (+10 dBm to -90 dBm); attenuator
dial directly calibrated in output dBm; SWR less
than 2.5 at +10 dBm; 1.2 at 0 dBm and lower

TPUT MONIT0R ACCURACY:
Better than +1 dB

OUTPUT ATTENUATOR ACCURACY:
Better than +2% of attenuation in dB introduced
by output attenuator

OUTPUT CONNECTOR:
0.590 in. by 0.335 in. waveguide, WR-51, Flat
Cover Flange

LEAKAGE:
Less “than minimum calibrated signal generator

MODULATION:
Internal or external pulsed, FM or square wave

INTERNAL PULSE MODULATION:
Repetition rate variable from 40 to 4000 pps;
pulse width vasriable 0.5 to 10 microseconds

SYNC OUT SIGNAL:
20 to 50 volts amplitude into 1000-ohm load.
Better than one microsecond rise time
(1) Simultaneous with RF pulse-positive
(2) In advance of RF pulse-positive, variable

3 to 300 micrseconds

EXTERNAL SYNCHRONIZATION:
(1) Sine wave, 40 to 4000 Hz, amplitude 5 to

50 volts rms
(2) Pulse signals 0 to 4000 pps, 5 to 50 volts

amplitude, positive or negative; pulse width
0.5 to 5 microseconds; rise time 0.1 to
1 microsecond

INTERNAL ARE WAVE MODULATION:
Variable 40 to 4000 Hz  controlled by “pulse rate”
control

INTERNAL FREQUENCY MODULATION
Power line frequency, deviation up to l 5 MHz

EXTERNAL PULSE MODULATION
Pulse Reguirements: Amplitude 15 to 70 volts
peak positive or negative; width 1.9 to 2500
microseconds

EXTERNAL FREQUENCY MODULATION:
Provides capacit ive coupling to repeller of
klystron; maximum deviation approximately
+5 MHZ

POWER SOURCE:
115 or 230 volts +10% 50 to 60 Hz, approxi-
mately 200 watts

ACCESSORIFS FURNISHED:
HP NP292A, N to P Band waveguide adapter,
WR-51 to WR-62 guide

HP NK292A, N to K Band waveguide adapter,
WR-51 to WRt-42 guide

DIMENSI0NS:
Cabinet Mount: 17 in. wide, 14 in. high, 15 in.
deep

Rack Mount:

WEIGHT’:
Net 63 lb

ACCESSORIES AVAILBLE:
P362A I.aw Pass Filter
K362A Low Pass Filter

1 - 0  C h a n g e  1
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S E C T I O N  I

G E N E R A L  I N F O R M A T I O N

1-1. DESCRIPTION

1-2.

1-3. The Model 628A is provided with versatile
modulation characteristics. The output can be fre-
quency modulated, square-wave modulated, or pulse
modulated by internally or externally generated sig-
nals. The Model 628A also provides synchronizing
pulses for external equipment being used.

1-4. In addition to producing am accurate and con-
trollable radio-frequency test signal, the 6 2 8 A
is useful for the following:

a. Testing pulse systems.

b. Measuring sensitivity and selectivity of ampli-
fiers, receivers, and other tuned systems.

c. Measuring signal-to-noise ratio of RF’ signals.

d. Making slotted line measurements.

e. Investigation of microwave impedances and other
transmission line characteristics.

f. Measuring
systems.

frequency response of microwave

guide
Determining
cavities.

resonant frequency and    of wave-

Figure l-l. HP Model 628A SHF Signal Generator

1-1



TM 11-6625-2909-14 Model 628A

1-5. The Model 628A has a self-
located on a de

1-8. ACCESSORIES AVAILABLE

instrument. The entire chassis
ricated from aluminum alloy. Guard rails are pro-
vided on the front panel to facilitate
protect the o p e r a t i n g controls.
nectors are of the BNC type except for the output
connector which is rectangular waveguide. Etched
circuit construction is used extensively, and circuit
accessibility is very good.

1-9. To suppress second and third harmonic
additional 40 dB, an HP Mode?, P362A or K262A
Pass Filter is recommended,

1-10. INSTRUMENT IDENTIFICATION..

1 - 1 1 . Refe r  to  pa ragraph  0 -1  fo r  coverage
o n  i n s t r u m e n t  i d e n t i f i c a t i o n  a n d  d i f f e r -
e n c e s . Also ,  re fe r  to  the  ERRATA sec t ion
of  append ix  G fo r  changes  coverage  app l ic -
a b l e  t o  a l l  i n s t r u m e n t s .1-6. ACCESSORIES FURNISHED.

1-7. The Model 628A is supplied with two different
waveguide adapters for c o n n e c t i n g the RF output
waveguide to either P- or K-band waveguide. The
adapters are as follows: Model NP292A used to con-
nect to P-band waveguide; and Model NK292A used to
connect to K-band waveguide.

1-12. KLYSTRON TUBE WARRANTY

1-13. The Klystron Tube Warranty is illustrated in
Figure 1-2, A sheet for your use is included in the
rear of this manual.

Figure 1-2. Klystron Tube Warranty

1-2



Model 628A TM 11-6625-2909-14

S E C T I O N  I I

I N S T A L L A T I O N

2-1.  INSPECTION 2-11. 230-VOLT OPERATION.

2-2. Unpack the instrument upon rece 2-12. To operate the Model 628A from a 230-volt
sical damage such as ±10% source, change the primary windings of T1 and
knobs, etc. If there is any apparent T2 from a parallel to a series arrangement. Refer

ile a claim with the carrier and refer to the to Figure 5-16 and proceed as follows:
einthismanual.

a. Remove the two bare wire jumpers from the
2-3. An electrical inspection should be performed terminals on T1 and T2. These jumpers connect ter-
as soon as possible after receipt. See Section V, minal Al to A4 and A2 to A5 on the primary winding.

agraph 5-60 for performance checks. These pro-
cedures make a good test as part of incoming quality- b. Connect a new jumper between termiual A4

and A5.

2-4. AIR FILTER

2-5. This instrument is equipped with a renewable
type air filter. When first placing the instrument into
service, the filter must be coated with a dirt-gathering
adhesive. We recommend a water-soluble adhesive
such as Super Filter Coat from Research Products
Corporation. This adhesive comes in a convenient
spray can and is available from most heating supply
stores or from your authorized Hewlett-Packard sales
representative (HP Part No. 3150-0002). For pre-
ventive maintenance on the air filter, refer to para-
graph 5-3.

2-6. POWER REQUIREMENTS
c. Use plenty of packing-material around all sides

2-7. The Model 628A requires a power source of of the instrument and protect the panel with cardboard
115 or 230 volts ±10%, 50 to 60 Hz, which can deliver strips.
approximately 200 watts. d. Use a heavy cardboard carton or wooden box to

house the instrument and use heavy tape or metal
2-8. POWER CABLE bands to seal the container..

2-9. This instrument is equipped with a three-prong
conductor power cable which, when plugged into an
appropriate receptacle, grounds the instrument. The
off set pin on the power cable three-prong connector is
the ground pin.

2-10. To preservethe protection feature when opera-
ting the instrument from a two-contact outlet, use a
three-prong to two-prong adapter and connect the pig-
tail on the adapter to ground.

c. Change the line fuse to a 1.25 amp slow-blow.

2-13. REPACKAGING FOR SHIPMENT.

2-14. The following list is a general guide for re-
packaging an instrument for shipment. If you have any
questions, contact your authorized Hewlett-Packard
sales representative. 

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

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

e. Mark the packing box with “Fragile,” “Delicate
Instrument, ” etc.

NOTE

If the instrument is to be shipped to Hewlett-
Packard Company for service or repair, at-
tach to the instrument a tag identifying the
owner and indicating the service or repair to be
accomplished. In any correspondence be sure
to identify the instrument by model number,
serial prefix, and serial number.

2-1
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1. Turns on line power to the instrument.

2. Frequency control (not labeled) is used to set to
desired RF output frequency. Frequency dial is
read directly in KILOMEGACYCLES (GHz).

3. ZERO SET contro1 is used to zero-set the
power-monitor meter.

10. PULSE DELAY control adjusts the time delay
between the leading edge of the SYNC CUT pulse
and the RF output pulse from 3 to 300 micro-
seconds when the MOD SELECTOR is set to INT.

11. PULSE WIDTH control adjusts the width of the
RF output pulse from 0.5 to PO microseconds
when the MOD SELECTOR is set to INT.

4. PWR SET control is used to establish the cor-
rect power level fed to the output attenuators.

5. OUTPUT ATTEN control adjusts the RF output
levelfrom +10 dBm to -90 dBm (10 mW to  1 pW).

6. FM AMPLITUDE control adjusts the frequency
deviation of the output signal when internal or
external frequency modulation is employed.

7. FM PHASE control adjusts the phase of fre-
quency modulation from approximately +90 de-
grees to -90 degrees with respect to the SWEEP
OUT signal only when internal frequency modu-
lation is employed.

8. MOD SELECTOR switch is used to select the
desired type of modulation to be applied to the
RF output signal.

12. SYNC SELECTOR switch is used to select the
type of synchronization to be employed by the
signal generator during internal pulse modula-
tion of the RF output signal.

13. RF OUTPUT: N-band type WR-51 waveguide,
cover type flange.

14. SYNC OUT connector is the output for sync
pulses in either square-wave or pulse operation.

15. DELAYED SYNC OUT connector is the output
for delayed sync pulses in either square-wave
or pulse operation. These pulsesare controlled
by PULSE DELAY.

16. SYNC IN connector is the input for sync pulses.
These pulsesare used only when MOD SELEC-
TOR is set to INT and SYNC SELECTOR to
EXT -, EXT+, or ~.

9. PULSE RATE control adjusts the repetition rate
of the RF output pulse or square wave when the
MOD SELECTOR is set to INT or SQ WAVE. The
Xl or X10 positions of the SYNC SELECTOR de-
termines the multiplying factor to be applied to
the reading of the calibrated PULSE RATE dial.

17. EXT MOD/SWEEP CUT: Thisconnector is used
as an input forexternal modulation signals when

Figure 3-1. Front Panel Controls and Connectors
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S E C T I O N  I I I

O P E R A T I N G  I N S T R U C T I O N S

3-1.  INTRODUCTION..

3-2. This section contains operating instructions for
the various modes of operation; each is covered in
Figures 3-2 through 3-7. Front panel controls and
connectors and their uses are shown in Figure 3-1.
In paragraph 3-9 is a list of the various uses of the
signal generator.

3-3.  HARMONICS.

3-4. At. output levels between -50 and +10 dBm, har-
monics in the RF output are at least 20 dB below the
fundamental frequency. Normally harmonics will not
degrade measurements such as determining sensitivity
of tuned receivers or tuned systems. However, when
measuring standing wave ratios, accuracy can be in-
creased by using a low-pass filter which suppresses
second and third harmonics. A low-pass filter with
a broad stop band, such as the HP Model P362A and
K362A is recommended.

3-5, The signal generator attenuator will affect only
the fundamental frequency, and therefore harmonics
can be identified.

3-6.  OPERATING PROCEDURE

3-7. The operation of the Model 628A consists of
adjustingthe two major sections: the RF section, and
the modulator section. Adjust the RF section first,
since this adjustment establishes the output power
reference level, for the output attenuators.

3-8. After turning the instrument on, allow it at least
5 minutes to reach a stable operating temperature. If

the ambient temperature is below 10°C (50°F) a longer
warmup period is necessary.

Note

The klystron tube used in this instrument is
expensive and has a shorter life than that of
the conventional vacuum tube. When the MOD
SELECTOR switch is set to OFF, filament
and plate voltages are still present on the
klystron tube, and therefore power should be
removed from the instrument when it is not
in use in order to increase the useful life of
the tube. Average tube life approximates
1000 hours and the warranty period approx-
imated 500 hours.

3-9. Various uses for the Model 628A are as follows:

a. Testing pulse systems.

b. Measuring sensitivity and selectivity of ampli-
fiers, receivers, and other tuned systems,

c. Measuring signal to noise ratio of RF signals.

d. Making slotted line measurements.
e. Investigation of microwave impedance and trans-

mission line characteristics.

f. Measuring frequency response of microwave
systems.

g. Determining resonant frequency and Q of wave-
guide cavities.

3-10. Figures 3-2 through 3-7 give step-by-step op-
erating instructions. Each step is numbered and the
control or connector to which the step refers is keyed
by the same number.

3 - 1
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1. Switch to ON and allow at last a 5-minute
warmup.

2. Set frequency dial for desired frequency.

3. Set MOD SELECTOR to OFF.

4. Adjust ZERO SET to obtain a power-monitor
meter indication exactly on ZERO SET index.

Figure 3-2. Turn-On Procedure and CW Operation

3-2

5. Set MOD SELECTOR to CW.

6. Adjust PWR SET to obtain a meter indication
exactly on POWER SET index (red line at
center of scale).

7. Set OUTPUT ATTEN for desired CW output
level.
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Perform turn-on procedure and set for desired CW
output level as described in Figure 3-2. After
obtaining desired level, proceed as follows:

the reading of the PULSE RATE dial is the
frequency of the square-wave signal.)

1. Set MOD SELECTOR to SQ -WAVE.
3. Adjust PULSE RATE to obtain desired square-

wave frequency.

2. Set SYNC SELECTOR to X1 or X10. (Xl and
Xl0 are multiplying factors. The factor times

4. Obtain from SYNC OUT a pulse coincident with
the rise of each square-wave cycle.

Figure 3-3. Square-Wave Operation

3 - 3
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Perform turn-on procedure and set for desired CW
output level as described in Figure 3-2. After
obtaining desired level, proceed as follows:

1. Set MOD SELECTOR to INT.

2. a) Internal Pulsin'.
Set SYNC SELECTOR to X1 or X10. (Xl
and X10 are multiplying factors. Thefactor
times the reading of the PULSE RATE dial
is the repetition rate of the pulse signal. )

b) External Synchronization.
If generator is to be externally synchro-
nized, set SYNC SELECTOR to    , EXT +,
or EXT- and apply specified signal to
SYNC IN.

3. Adjust PULSE RATE to obtain desired pulse
repetition rate if internal pulsing is used.

4. Adjust PULSE WIDTH to obtain desired width
of RF pulse.

5. Adjust PULSE DELAY to obtain desired delay
between synchronizing pulse obtained at SYNC
OUT’ and leading edge of RF pulse.

6. Synchronize external equipment w it h SYNC
OUT and/or DELAYED SYNC OUT pulses.

Figure 3-4. Internal Pulse Operation

3-4



Model 628A TM 11-6625-2909-14

Perform turn-on procedure and set for desired CW output
level as described in Figure 3-2. After obtaining desired
level, proceed as follows:

1. Set MOD SELECTOR to EXT - or EXT +. Position of
MOD SELECTOR is determined by polarity of external
modulating pulse.

2. Apply external modulating pulse to EXT MOD. Modu-
lating pulse must have an amplitude of at least 15 volts
peak and width of 1 to 2500 microseconds.

Figure 3-5. External Pulse Operation

3 - 5
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Perform turn-on procedure and set for d e s i r e d
CW output level as described in Figure 3-2. After
obtaining desired level, proceed as follows :

establish desired degree of frequency deviation
about the center frequency.

3. Adjust FM PHASE to obtain desired phase

1. Set MOD SELECTOR to INT FM. deviation between frequency modulation signal
and SWEEP OUT signal.

2. Set FM AMPLITUDE to full counterclockwise
position, then advance control clockwise to

4. To observe the mode pattern on an oscillo-
scope, obtain sweep signal at SWEEP OUT.

Figure 3-6. Internal FM Operation

3 - 6
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Perform turn-on procedure and set for desired
CW output level as described in Figure 3-2. After
obtaining desired level, proceed as follows :

1. Set MOD SELECTOR to EXT FM.

2. Apply external frequency modulation signal to

EXT MOD. Modulating signal must have an
amplitude of 20 to 30 volts rms.

3. Set FM AMPLITUDE to full counterclockwise
position, then advance control clockwise to
establish desired degree of frequency devia-
tion about the center frequency.

Figure 3-7. External FM Operation

3-7/3-8
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S E C T I O N  I V

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

4-1 .  INTRODUCTION

4-2. The Model 628A contains five main circuit
sections and a regulated power supply. The five main
circuit sections, and all front panel controls and con-
nectors are shown in block diagram, Figure 4-2.
These circuits provide FM, CW, square wave, and
pulse modulated signals in the 15- to 21-GHz range.

4-3. PULSE SECTION.

4-4. This section generates all pulses for internal
modulation and synchronizing equipment The
circuits of the pulse section are shown in Figure 4-3,
and explained in the following paragraphs. The time
relationship between pulses is shown in Figure 4-1.

4-5. INPUT AMPLIFIER AND PULSE RATE
MULTIVBRATOR

4-6. The functions of input amplifier and pulse rate
multivibrator V9 are dependent upon the position of
the SYNC SELECTOR switch. Refer to Figure 4-4.

a. With SYNC SELECTOR switch S2 at position (-)
or 2 (EXR+). V9 is an input amplifier for sine waves

the grids are returned.

(1) In position 4 (Xl) frequency of oscillation is
from 40 to 400 and the RC network consists
of C16-R35 and C20-R42.

Figure 4-1. Timing Sequence in Pulse Section

4-1
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Figure 4-2. Block Diagram

Figure 4-3. Block Diagram of Pulse Section Showing Waveforms

4 - 2
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4 - 1 3 .

4 - 1 4 .

Figure 4-4. Input Amplifier and
Pulse Rate Multivibrator

(2) In position 5 (X10) frequency of oscillation is
from 400 to 4006 pps and the RC network con-
sists of C15-R35 and C21-R42. Note that C15
and C21 are one-tenth the capacity of C16 and
C20, and thus the RC time in the X10 position
is one-tenth of that in the X1 position, giving a
frequency multiplication of ten.

4-7. PULSE RATE control, R34, varies the voltage
towards which the timing capacitors tend to discharge,
hence the time it takes the instantaneous  grid voltage
to reach cut off value in the discharge period of the
RC networks.

4-8. The two sections of V8 act as clamping diodes
which prevent V9 grids from drawing grid current on
their positive swing. Both diodes are clamped to -300
volts and they conduct whenever the instantaneous grid
voltages go positive with respect to -300V. This ac-
tion prevents any transients f from appearing in the plate
circuits, thereby improving the output waveform.

4-9. The output signal taken from the plate of V9B
is coupled by capacitor C23 to the grid of V10A.

4-10. SCHMITT TRIGGER.

4-11. A pulse of fast rise and decay time is required
for triggering thyratron V11. Therefore the output
from V9 is passed through a schmitt trigger circuit
before being applied to sync out thyratron V11. The
Schmitt trigger circuit is shown in Figure 4-5.

4-12. Transition from one state to the other in a
schmitt trigger circuit (a direct coupled multivibrator)
is very fast, which results in a square wave output of
sharp waveform. V10 reverses conduction when the
rise of the input signal reaches an upper trigger level,
and again when the decay of the input signal goes

trigger level is established when V10B is conducting
and is approximately -233 volts. The hysteresis of
the circuit is 10-11 volts which places the decaying
trigger level at approximately -233 volts when V10A
is conducting.

4-15. The signal which will be used for square
modulation is provided by the schmitt trigger.
avoid loading the output of V10B, the square-
modulating voltage is taken from the plate of
and is coupled to modulator V18 when MODSELECTOR
switch S3 is in SQ WAVE.

4-16. The output signal is taken from the plate of
V10B for triggering thyratron V11.

Figure 4-5. Schmitt Triggerand Sync Out Thyratron

4-17. SYNC OUT THYRATRON.

4-18. The output of V10B is differentiated by C25 and
R54. The sharp positive spike fires sync out thyratron
V11 (Figure 4-5) by driving its grid positive. A large
negative pulse (-130 volts peak) is developed in the
plate circuit of V11 and is fed through C38 and R55 to
delay multivibrator V13. A positive pulse (30 volts
peak) appears at the
SYNC OUT connector
is simultaneous in ti
pulse established by
by an external source of sync signals. The time re-
lationships are indicated in Figure 4-1.

4-19.

4-20. Delay multivibrator V13 (Figure 4-6) produces
an output pulse whose width is variable from 3 to
300   s with respect to its leading edge t1 (see Fig-
ure 4-1). Its trailing edge establishes time refer-
ence t2. The width of the output pulse is controlled by
setting PULSE DELAY control, R80.

4-3
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4-23.

Figure 4-6, Delay Multivibrator

4-21. Delay multivibrator V13, is arrangedas a one-
multivibrator, with  diode clamp in each of its
circuits. Diode V12A clamps V13A grid to pre-
i t from going more positive than -300 volts. Diode

sV13B grid toprevent it from going more
n a level determined by the setting of the

DELAY control, a level which is somewhere
Under no-signal conditions V13A is

conducting, V13B is cut off, and V12B is conducting.
the circuit is in the no-signal condition, the

on V13B grid is established through V12B and
is essentially the same as the potential on V12B plate.

4-22. the large negative pulse from V11 is ap-
lied to the grid of V13A, conduction in V13A ceases,

the positive signal developed in the plate of V13A

C41. V13B conducts, V12B

Figure 4-7. Waveform Comparison

4-24. The relatio
pulse width is indicated
ure 4-8. The width of the Output pulse is dependent
upon two things: the RC time constant of C41-R65 and
the level of potential on the V13B grid when the delay
multivibrator is in the no-signal condition. While the

is set so that the no-signal level on V13B grid is ap-
proximately -390 volts, the positive pulse from V13A
will drive V13B grid very little above cutoff, conduc-
tion time of V13B will be brief, and therefore the width
of the output pulse will be greatly shortened.

Figure 4-8. Delay Multivibrator
Grid and Plate Waveforms

4-25. With PULSE DELAY at minimum, variable re-
sistor R78 adjusts the minimum interval between the
leading (tl) and trailing (t2) edges of the output pulse,
thus effecting minimum delay of the RF output pulse
with respect to tl.

4-26. The output of V13B is differentiated by C27 and
R66, and the negative spike, corresponding to t1, is
eliminated through diode CR1. The positive spike,
representing time reference t2, is passed to delayed
sync out thyratron V14.

4-27. DELAYED SYNC OUT THYRATRON.

4-28. The action of delayed sync out thyratron V14
(Figure 4-28) is similar to that described for sync out
thyratron V11 (paragraph 4-17). The positive differ-
entiated spike from V13 fires the thyratron. The posi-
tive pulse (30-volt peak) developed in the V14 cathode
circuit is fed to the DELAYED SYNC OUT connector,
and the large negative pulse developed in the V14 place
circuit is coupled to width multivibrator V15.

4-29. PULSE WIDTH MULTIVIBRATOR.

4-30. The action of pulse width multivibrator V15
(Figure 4-29) is similar to that of delay multivibrator

4 - 4
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4-33.  MODULATOR SECTION.

Figure 4-9. Delayed Sync Out Thyratron and
Pulse Width Multivibrator

V13 (paragraph 4-19) except that there is no diode in
the V15B grid circuit to shorten recovery time. Nor-
mal recoverytime is adequate to return the circuit to
the no-signal condition before the next pulse is re-
ceived from V14.

4-31. Bias for the Vl5B grid is applied through a
voltage divider, R82-R85, which includes variable
resistor R83, brought out to the front panel as the
PULSE WIDTH control. The relation between the level
of grid potential and width of output pulse was discussed
in paragraph 4-24. The pulse width multivibrator
provides an output pulsewhose width is variable from
0.5 to 10   . The trailing edge of the V15B output
pulse establishes time reference t3, see Figure 4-1.
With pulse width at minimum, variable resistor R85
adjusts the minimum interval between the leading (t2
and trailing (t3) edges of the output pulse, thus effect-
ing m in i mu m width of the RF output pulse with
respect to t2.

4-32. The V15B output
V18B in the modulator
TOR switch is set to INT.

4-34. The modulator section (Figure 4-10) includes
modulator tube V18 and MOD SELECTOR switch S3.
This section receives all pulse and square-wave
modulation signals to be applied to the RF oscillator
section. The modulator tube functions only in posi
tions 4, 5, 6, and 7 of S3. In positions 1 and 2 FM
signals are applied to the klystron reflector. In po-
sition 3 no modulation signal is applied to the klystron
thus the RF output signal is a continuous wave. Cir-
cuit conditions at each position of S3 are as follows:

a. Position 1 (EXT FM) -- An externally-supplied
FM signal, supplied at the EXT MOD/SWEEP OUT con-
nector, is placed across variable resistor R115 (FM
AMPLITUDE control), and then coupled by capacitor
C35 to the klystron reflector.

b. Position 2 (INT FM) -- An internally-supplied
FM signal of the same frequency as the line voltage is
placed across R115 (FM AMPLITUDE control), and
then coupled to the klystron reflector. This signal
taken from secondary winding B of power-supply trans
former T2 by leads P7 (8) and P7 (7), is applied to
the modulator section through a phase-determinig
network which includes the FM PHASE control. The
fm signal voltage is also supplied to the EXT MOD/
SWEEP OUT connector.

c. Position 3 (CW) -- In this position modulation is
not appliedto the klystron reflector and the RF output
signal generaged by the RF oscillator is a continuous
wave.

Figure 4-10. Modulaator V18 and MOD SELECTOR Switch S3
4-5



TM 11-6625-2909-14 Model 628A

Figure 4-11. RF Oscillator and Waveguide System

d. Position 4 (OFF) -- In this position the klystron
reflector is tied to the plate of V18B. With the mod-
ulator section in the no-signal condition, V18A is cut
off and V18B is conducting. The drop across the V18B
plate load resistor (approximately 60 volts) drives the
reflector outside the operating mode, and there is no
oscillation.

e. Position 5 (INT) -- In this position, modulating
voltage is supplied from width multivibrator V15. In
the no-signal condition the circuit is as described for
position 4. When a negative pulse from V15 is placed
on its grid, V18B cuts off. Potentialon the V18B plate
rises, returning the klystron reflector to the operating
level, and the klystron oscillates. Oscillation con-
tinues for the duration of the pulse, and then the V18
circuit returns to the no-signal condition, againdriving
the klystron reflector outside the operating mode.

f. Position 6 (SQ WAVE) --The square-wave signal
from the V10A section of the Schmitt trigger is placed
In the V18B grid. As described for position 5, the
resulting action alternately changes the klystron re-
flector voltage 80 that the klystron moves in and out
of oscillation*

g. Position 7 (EXT.) -- The action in this position
is identical to that described for position 5 except that

s that are applied to the modulator
ed from an external source at the
OUT connector.

h. Position 8 (EXT+) -- The action in this position
is similar to that described for position 7 except that

4-6

externally-supplied pulses are applied to V18A grid.
V18A conducts, V18B cuts off and allows the klystron
to oscillate. In the EXT+ position V18 acts as a pulse
inverter.

4-35. The action of diode V16 protects the klystron
from drawing reflector current. V16 is connected
across the cathode and the reflector, and conducts in
the event. the klystron reflector goes positive with re-
spect to the klystron cathode.

4-36.  RF OSCILLATOR SECTION

4-37. The RF oscillator section (Figure 4-11) of the
Model 628A is essentially an all waveguide system,
employing a reflex klystron tube mountedin a plunger
tuned cavity for generation of the RF energy. The
energy from the cavity is coupled to a power set at-
tenuator (uncalibrated) which adjusts the power level
applied to the calibrated attenuator. The level at the
input of the calibrated attenuator is monitored by a
compensated thermistor bridge which operates a front
panel meter. Monitoring is accomplished by sampling
the RF energy through a waveguide directional coupler
which feeds the sampled RF energy to a thermistor
located in one leg of the bridge. The calibrated atten-
uator is a rotary type, operating in circular waveguide
with a transition to rectangular waveguide at its output.

4-38. REFLEX KLYSTRON OPERATION.

4-39. The resonant circuit of the RF oscillator in-
cludes klystron resonator-grid capacitance, beam ad-
mittance, and the primarily inductive impedance of
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the external cavity. The cavity is fitted with a movable
plunger w h i c h changes cavity dimensions, thereby
varying the impedance of the oscillator resonant cir-
cuit. With a change in impedance, the frequency of
oscillation is changed.

4-40. In the following discussion of how oscillations
are sustained in a reflex klystron oscillator, the pres-
ence of a low amplitude RF voltage across the resona-
tor grids is assumed. As in any oscillator, this ini-
tial voltage is supplied by the thermal agitation noise.

4-41. Electrons emitted from the cathode toward the
resonator grids are velocity modulated, i.e., the elec-
trons are accelerated or decelerated according to the
phase of the RF voltage existing across the resonator
grids. After leavingthe resonator grids, the electrons
encounter a retarding electric field set up by the neg-
ative reflector voltage and are repelled back toward
the grids. Since the electrons have been velocity mod-
ulated they tend to form in bunches when they arrive
at the grids.

4-42. This bunching of electrons is illustrated in Fig-
ure 4-12, which shows the transit time relationship
of electrons while in the drift space between the res-
onator grids and the reflector. Consider an electron
(a) leaving the grids at time tl. The voltage of the RF
signal on the grids is such that the electron receives
energy and is accelerated into the drift space. It ar-
rives back at the grids at time tn. An electron (b)
leaving at time t2 receives no acceleration because
the RF signal is now at zero volts. Thus electron (b)
does not travel as far into the drift space and arrives
back at the grids at the same time as electron (a).
Electron (c) leaving at time t3 is decelerated since
the RF signal has reversedvoltage polarity since time
t1. Electron (c) travels a shorter distance into the
drift space and arrives back at the grids at the same
time as electrons (a) and (b).

Figure 4-12. Bunching of Electrons
in a Reflex Klystron

4-43. Whenbunched electrons arrive back at
at a time when the RF signal tends to retard
turn, they deliver energy to the grids and sustain os-
cillations in the resonant cavity.

4-44. The time that the electrons spend in the drift
space is adjusted by changing the reflector voltage.
As reflector voltage is increased in the negative di-
rection, electrons a, b, and c spend less time in the
drift space. As reflector voltage is decreased elec-
trons al, bl, and c1 (Figure 4-12) travel farther into
the drift space and take a longer time (tn1) to return
to the grids. At the low end of the frequency band
(15 to 18 GHz), the reflector voltage is adjusted so that
the number of oscillations (N) that occur at the grid
while the electrons are in the drift space is equal to
3-314 cyc,es. At the high end of the frequency band
(18 to 21 GHz), the reflector voltage is adjusted so that
the number of oscillations equals 4-3/4 cycles. When
the oscillator is operating with 3-3/4 cycles drift time
it is known as operating in the 3-3/4 reflector mode.
A plot of reflector modes with respect to frequency
and reflector voltage is given in Figure 4-13.

4-45. RF OSCILLATOR TUBE.

4-46. The RF oscillator tube is a Varian type V40B
reflex klystron operating in a tunable cavity resonator.
The klystron and cavity assembly are shown in Fig-
ures 5-3a and 5-3b. The klystron is constructed with
two irises located opposite each other and near the
resonator grids. One iris looks into the external
cavity and the other into the output system.

4-47. The klystron cavity system in the Model 628A
operates on the 3/4 cavity mode, and oscillation of
both the 3-3/4 and a-3/4 reflector modes are employed
to cover the frequency band from 15 to 21 GHz. The
3-3/4 mode is used from 15 GHz to approximately
18 GHz. At this frequency the tuning mechanism actu-
ates mode switch S4 to decrease the voltage applied to
the reflector by approximately 200 volts. This action
places the system on the 4-3/4 mode for the remainder
of the band from approximately 18 to 21 GHz.

4-48. As shown in the plot of modes, Figure 4-13,
the 5/4 cavity mode interferes with the 3-3/4 reflec-
tor mode at the lower end of the band. This mode is
suppressed by means of a tapered load adjoining the
cavity. Since klystrons possess a natural tendency
to oscillate on the 1/4 cavity mode, and since this
mode is undesirable, it is suppressed by a small
adjustable, slug inserted into the cavity. Both mode
suppressors are shown in Figure 5-4.

4-49. Voltage is applied to the klystron reflector from
variable resistor R96. The movable arm of R96 is
ganged to the frequency drive in such a manner that
voltage on the reflector is automatically tracked with
frequency in the desired reflector mode.

4-50. POWER - MONITOR SECTION.

4-51. The power-monitor section monitors the RF
power level at the input to the calibrated attenuator
(OUTPUT ATTEN DBM). The power-monitor section
includes an uncalibrated attenuator (PWR SET) which

4-7
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Figure 4-13. Graph Showing Klystron Oscillation Modes

adjusts the level of power applied to the calibrated
attenuator, and a thermistor bridge which monitors
the power applied to the calibrated attenuator. Refer
to Figure 4-14.

4-52. RF power from the klystron is coupled to the
uncalibrated attenuator which is brought out to the front

calibrated attenuator is coupled directly to the cali-
brated attenuator. Power delivered to the calibrated
attenuator is sampled by a specially-designed direc-
tional coupler andapplied to one leg of the temperature-
compensated thermistor b ridge (RT123). Power-
monitor meter Ml is connected across the bridge and
when the bridge is balanced the meter reads ZERO
SET.

panel as the PWR SET control. Power from the un-
To bring the bridge into balance adjust the ZERO

SET control. If the bridge is balanced before the power

Figure 4-14. Power-Monitor Section
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is sampled and when the sampled power causes the
meter to read 0 dBm, the power level at the input to
the calibrated attenuator is +l0 dBm (10 mW).

4-53. Thermistor RT106 connected in series with
the meter acts as a sensitivity-regulating device,
necessary because of the characteristic of thermistor
bridges to increase in sensitivity as the ambient temp-
erature increases. Thermistor RT102 in the network
shunted across the bridge is a temerature-compen-
sating device. Since RT123 is temperature sensitive,
the bridge could drift appreciably from its zero setting
with changes in ambient temperature. RT102 compen-
sates for this tencency. With changes in the voltage
across the bridge, current through thermistor RT102
also changes, and its resistance varies in such manner
as to regulate the current through RT123. The regu-
lation of current through RT123 tends to keep the bridge
in balance by counteracting any change in current
through RT123 due to ambient temperature changes.
Thus the bridge can be zero-set and will remain in
balance to a relatively high degree.

4-54. OUTPUT ATTENUATOR SECTION. 4-59. POWER SUPPLY.
4-55. The output attenuator section consists essen-
tially of two broadband, precision waveguide attenu-
ators operating in series and ganged to the OUTPUT
ATTEN DBM control. The OUTPUT ATTEN is cali-
brated to read the output in dBm.

4-56. Each attenuator consists of three sections of
waveguide in tandem. In each section a resistive film
is placed across the guide as shown in Figure 4-15.
The middle section is a short length of round guide
which is free to rotate axially with respect to the two
fixed end sections. The end sections are rectangular-
to-round waveguide transitions in which the resistive
films are normal to the E field of the applied wave.
The construction is symmetrical.

ATTENUATION - 20 lDC cds's - 40 LOG COS S

Figure 4-15. Phantom View Showing
Output Attenuator

4-57, When all films are aligned, the E
applied wave is normal to all films and
occurs. When the center section is r
an angle 0, the E field may be consider
into two components: E sin O in the plane of the film
and E cos 0 normal to the plane. The E sin 0 com-
ponent will be absorbed by the film while the E cos 0
component, now oriented at an angle 0 with respect to
the applied wave, will be passed Unattended to the
third section. When ii encounters the third film, the
E SOS 0 component will be split into two components:
the E cos 0 sin0 component which will be absorbed by
the film, and the E cos2 0 component which will emerge
with orientation identical to the original wave.

4-58. The attenuation is thus a function only of the angle
to which the center section is rotated and is almost
completely independent of frequency. In terms of dB
the attenuation is equal to 40 log cos 0. Attenuation
through both attenuator sections in series is twice the
attenuation through one of them, i. e. [ 2(40 log cos 0)] ,
and attenuation up to 100 dB may be introduced.

4-60. The power supply section consists of three in-
terdependent electronically-regulated voltage supplies,
furnishing -300, -750, and -1300 volts as measured
from chassis ground and an unregulated supply furn-
ishing -210 volts. The -300 volt supply also furnishes
a regulated -150 volts for the power-monitor bridge.

4-61. The separate supplies and their relationships
are shown in block diagram, Figure 4-16. The regu-
lated supplies are stacked, and voltage regulator V7
in the -550 volt supply furnishes the reference voltage
for the whole supply.

a. The -300 volt regulated supply furnishes voltage
for operation of the pulse generator.

b. The -450 volt regulated supply, stacked with the
-300 volt supply, furnishes -750 volts to the klystron
cathode and the pulse circuits.

c. The -550 volt regulated supply, stacked with the
-300 and -450 volt supplies, furnishes -1300 volts to
the klystron reflector.

4-62. After the instrument is turned on, there is a
30-second $elay before the -300 and -450 volt supplies
are energized. The delay is due to thermal relay K1
holding the transformer T1 primary circuit open. This
delay permits tube filaments to heat before klystron
beam voltage and tube potentials are applied.

4-63. Notice that V6. the control tube for the -750
volt supply (Figure 5-16 j , has a divided plate load con-
sisting of R21 and R25-R26. R21 acts as the plate
load before the thermal relay is actuated while R25-R26
act as the plate load after the relay trips.

4 - 9
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Figure 4-16. Block Diagram of Power Supply
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S E C T I O N  V

5-1. INTRODUCTION

5-2. This section provides maintenance and service
information for the Model 628A SFF Signal Generator.
The section includes recommended test equipment, re-
placement procedures for tubes, repair and adjust-
ment procedures, and troubleshooting charts. Also
included are performance checks which verify proper
instrument operation.

5-3. CLEANING THE AIR FILTER

5-4. the air filter for the Model 628A is located be-
hind the louver on the front panel. Inspect the air
filter regularly, and clean it before it becomes dirty
enough to restrict air flow. To remove and clean the
air filter, proceed as follows:

a. Remove filter from instrument front panel by
removing the four machine screws at the corners.

b. Wash filter in warm water and detergent.

c. Dry filter thoroughly and coat it with filter ad-
hesive. We recommend Super Filter Coat from Re-
search Products Corporation. This adhesive comes
in a convenient spray can and is available from most
heating supply stores or from your authorized Hewlett-
Packardsales representative (HP Part No. 3150-0002).

5 - 5 .  T E S T  E Q U I P M E N T .

5-6. Test equipment required for use in maintaining
and checking performance of the Model 628A is listed
in Table 5-1. Equipment having similar character-
istics can be substituted for the equipment listed.

5-7. TROUBLESHOOTING.
5-8. LOCATING TROUBLE.

5-9. Always start locating trouble with a thorough
vlsual inspection for burned-out or loose components,
loose connections, or any condition which suggests a
source of trouble. Check tubes for open filaments by
touchingtubes and replace all that are cold. Replacing
a cold tube, in most cases, will restore the generator
to normal operation. Check the fuse to see that it’s
not open.

5-10. If trouble cannot be isolated to a bad component
by a visual inspection or a cold tube, the trouble should
then be isolated to a circuit section. Isolation to a cir-
cuit section can best be accomplished by using block
diagram, Figure 4-2.

5-11. TROUBLESHOOTING CHARTS.
5-12 Troubleshooting charts, T ables 5-2, 5-3, and

ossible causes, and
The power supply

5-13. For simplification, only tubes are re
in the troubleshooting charts, but it should be
bered that components associated with referenced
tubes are also failure possibilities. When testing the
signal generator it is recommended that line voltage
be applied through a variable transformer, and that
the transformer be adjusted to deliver a voltage at the
low end of the rated 103- to 127 volt range, An in-
strument in good condition should operate satisfactorily
from any line voltage within the rated range, but where
there is marginal operation (from weak tubes, etc.)
weaknesses become easier to trace at low line voltages.

5-14. POWER SUPPLY.

5-15. Correct operation of the power supply is vital
to proper operation of the signal generator. Noise or
variation in the regulated voltages causes other cir-
cuits to operate in a random or erratic manner. It is
advisable to make a voltage check of the power supply
whenever the instrument is suspected of marginal op-
eration. This eliminates factors such as low voltages
or poor regulation which cause unsatisfactory per-
formance in other sections of the instrument.

5-16. When measuring voltages in the power supply,
the procedure given in Table 5-2 should be followed.
This permits the voltmeter common to be attached to
-750 volt bus at all times, while the dc probe is moved
from point to point. Use of polarity switch on the volt-
meter will be required only when measuring +750 and
+450 volts to chassis ground.

WARNING

When measuring voltages from points on the
regulator card which have dc potential to
ground, use a plastic encased multimeter.
When using metal case vtvm’s exercise great
care since metal cabinets will be at high nega-
tive potentials.

5-17. Adjust line voltage from 103 to 127 volts while
measuring output voltages from the regulated supply.
The regulated voltages may vary + 1% with this line
voltage change.

5 - 1 8 .  R E P A I R

5-19. CABINET REMOVAL.

5-20. To remove Model 628A from its cabinet proceed
as follows:

a. Position instrument so that it is resting on front
panel guard rail handles.

b. Remove four screws on the back of the cabinet,
and lift the cabinet from instrument chassis.

5-1
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T a b l e  5 - 1 .  R e q u i r e d  T e s t  E q u i p m e n t

Table 5-2. Power Supply Troubleshooting
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Table 5-3. RF Generator Troubleshooting

Table 5-4. Pulse Section Troubleshooting
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5 - 2 1 .

5 - 2 2 . 628A arc listed in
eplaced with a tube
standard character-

ituting new tubes of the same type:
in performance is noted, return

5 - 2 3 .
5 - 2 4 .

a. Do not apply excessive heat.

b. Remove a damaged component by clipping leads
component.

Apply heat to component lead and remove lead
a straight upward pull.

d, Use a toothpick or wooden splinter to clean holes.

e. Solder replacement components from the con-
ductor side.

5-25. KLYSTRON TUBE REPLACE
5-26. If it is necessary to replace the klystron tube,
the klystron cavity and frequency drive mechanism
must he replaced as a unit. Replacement unit (HP
Part No. 00628-6065) consists of a new klystron in-
stalled in a cavity which is attached to the associated
frequency drive mechanism. A new calibrated fre-
quency dial is also included with the unit. Units are
completely pretested and ad j u s t e d at the factory.
Field installation of the replacement unit is simple
and requires no extensive readjustment procedure.
Units can be obtained from the factory on an exchange
basis by contacting the nearest Hewlett-Packard field
representative or factory service department.

CAUTION

THE STOPS FOR THE FREQUENCY DRIVE
MECHANISM ARE INOPERATIVE WHEN
FREQUENCY DIAL IS NOT PLACE. RO-
TATING THE SHAFT FOR THE FREQUENCY
DIAL AND FREQUENCY DRIVE CAM TO
ONE EXTREME OR THE OTHER WITHOUT
THESE STOPS MAY RESULT IN SERIOUS
AND PERMANENT DAMAGE TO PLUNGER
ON INNER END OF FREQUENCY DRIVE
ROD. HANDLE WITH CARE.

Table 5-5. Tube Complement

Function

5 - 4
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Figure 5-1. Rear View of Instrument Showing Power Supply and Pulse Sections

5-27. REMOVAL. Refer to Figure 5-2 and proceed
as follows:

a. Obtain a scratch awl or similar sharp-pointed
tool.

b. Rotate frequency control full counterclockwise to
stop. Normally a small dot just to the left of 15 GHz
dial point will be under the hair line.

c. Remove and save frequency control knob and
cover over frequency dial. This cover is held in place
by four screws.

d. With awl, mark a valley on the frequency drive
shaft gear and the tooth of frequency dial which meshes
in this valley.

e. The dial is held on frequency dial shaft by a re-
taining ring with four screws. Remove all four screws
without permitting frequency dial to rotate with respect
to shaft and hub on which it is mounted Place a short
scratch mark across shaft end, dial hub, and a short
way onto dial so that all three can be replaced later in

the same position. This scratch mark will be
found on shaft, dial hub, and dial supplied in the re-
placement assembly (HP Part No. 00628-6005).

f. Remove dial hub and spring washer over fre-
quency dial shaft. Save spring washer for use in step f
under paragraph 5-28, Installation.

g. Note connections to reflector potentiometer by
drawing a sketch before disconnecting leads. Discon-
nect leads.

h. Remove and save three front panel screws that
hold frequency drive mechanism onto rear of panel,
Tip instrument forward onto guard rail handles at each
end of the panel.

i. Remove and save V16 and V18. Note connections
of the four wires from klystron cavity by drawing a
sketch and disconnect at terminals adjacent to V16
tube socket.

j. Remove and save four screws holding waveguide
section to klystron cavity. Support cavity as last screw
is removed to prevent damage to waveguide.

k. Slide klystron cavity and frequency drive assembly
to left and lift cavity upward. The entire assembly
will now swing to one side to expose the connections
to reflector mode switch.

5-5
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Figure 5-2. View of Klystron Cavity and Frequency Drive Mechanism

m. Note connections to reflector mode switch by
drawing a sketch before disconnecting leads. Discon-
nect leads.

n. Lift entire assembly from instrument. Observe
the CAUTION following paragraph 5-26.

5-28. INSTALLATION. Ref e r to Figure 5-2, and
proceed as follows:

a. Reconnect leads to reflector mode switch. Refer
to the sketch made in step m under paragraph 5-27,
Removal.

b. Swing klystron cavity and frequency drive mech-
anism in place on instrument and replace the four
screws (removed in step j under Removal) that fasten
klystron cavity to waveguide section. Tighten all
screws firmly.

c. Reconnect klystron leads. Refer to notes made
i under Removal. Check connections carefully
rror may result in a burned out klystron. Re-

s V16 and V18.

5-6

d. Hold frequency drive mechanism against back of
front panel and turn instrument upright. Insert and
tighten one of three screws (saved in step h under
Removal) that hold frequency drive mechanism. Insert
and tighten remaining two screws.

e. Reconnect leads to reflectorpotentiometer. Re-
fer to the sketch made in step g under Removal.

f. Replace spring washer (saved in step f under
Removal) over end of frequency dial shaft.

g. Install frequency dial hub supplied with new as-
sembly. Align scratch marks on end of shaft and dial
hub, push hub back until end of shaft and surface of
hub are approximately flush. Tighten setscrews in
hub. The shaft must not protrude beyond the front
surface of hub.

h. Turn frequency drive shaft gear full counter-
clockwise. Replace frequency dial and align the mark
on gear with the marked tooth on dial. Align scratch
mark across dial hub and dial before replacing re-
taining ring and tightening the four screws.
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i. Replace frequency dial cover.

j. Replace frequency control knob on frequency
drive shaft.

k. Rotate frequency drive shaft full counterclock-
wise and hold against stop. Check that the dot on fre-
quency dial is under the hair line.

5-29. ADJUSTMENTS. After replacing the klystron
cavity the following adjustments are necessary. Re-
fer to Figure 5-2 and proceed as follows: -

a. Connect an ac voltmeter such as an HP Model
400D/H between the heater-cathode terminal and heater
terminal.

WARNING

Use an insulated voltmeter. This is neces-
sary due to high voltages applied to the kly-
stron tube. If the voltmeter has a ground lead
be sure it is isolated by using a three-prong
to two-prong adapter and leave the pigtail
floating, Extreme care must be taken to in-
sulate the metal instrument case as it will be
at the same potential as the ground clip lead.

b. Connect power cord to proper source and turn
Model 628A on.

c. The heater voltage should be 6.3 Vac. If heater
voltage is not 6.3 Vac refer to paragraph 5-84.

d. Set Model 628A MOD SELECTOR‘ switch to INT
FM.

e. Connect an HP Model 410B VTVM positive lead
to the reflector terminal and negative or common lead
to the cathode terminal. Voltmeter SE L E C T OR
switch should be set to -.

f. Set potentiometers R89 and R95:(Figure 5-9) to
approximate center of range ove
rotated. These two controls are
lated bracket mounted on the botto
assembly.

g. Set frequency dial to 15 GHz and adjust control
R92 for a voltmeter reading of * volts. Slowly in-
crease frequency setting u n t i the point is reached
where reflector mode switch just operates as can be
determined by an audible click. At t
R87 for a voltmeter reading of *
R92 or R87 have insufficient range-j
beyond point where desired reading is o
then readjust the particular control that ori
insufficient range.

h. Decrease frequency dial setting slightly as re-
quired to cause reflector mode switch to operate. At
this point, adjust control R88 for a voltmeter reading
of * volts. Set frequency dial to 21 GHz and adjust
control R93 for a voltmeter reading of ‘volts. If

*These voltages vary from one kly other.
Correct voltages will be specified i ctions
sent with each replacement unit.

TM11-6625-2909-14

either R88 or R93 have insufficient range, adjust con-
trol R99 beyond point where the desired reading is
obtained and then readjust the particular control that
originally had insufficient range.

i. Repeat steps g and h several times asnecessary.
These controls all interact but if steps g and h are
repeated enough times a point will be reached where
additional adjustment will not be necessary.

j. If reflector voltages are carefully set, no addi-
tional adjustments will normally be required. To check
instrument performance refer to paragraph 5-61.

5-30. To better understand the relationship of parts
in the klystron cavity and drive mechanism, refer to
Figures 5-3 and 5-4.

5-31. REFLECTOR POTENTIOMETER
REPLACEMENT.

5-32. To replace reflector potentiometer R96, refer
to Figure 5-5 and proceed as follows:

a. Remove
b. Draw a

power to instrument.
sketch of reflector potentiometer, R96,

noting color and location of leads.

c. Remove leads from potentiometer.

d. Remove retaining ring and back of potentiometer.
Remove screw holding potentiometer to supporting
bracket.

e. Loosen setscrews on mode-switch cam located
between cam and potentiometer. DO NOT LOOSEN
setscrews between mode-switch cam and frequency
drive casting (see Figure 5-5).

f. Remove reflector potentiometer.

g. Remove back from replacement potentiometer
and connect it  to supporting bracket with the screw
removed in step d.

h, Do not tighten mode-switch cam setscrews at
this time.

i. Refer to sketch made in step b and reconnect leads
to potentiometer.

j. Connect an ohmmeter set on the X1000 range
between the center tap and wiper arm of potentiometer.

k. Position frequency dial to point of mode-switch
actuation. Move frequency dial back and forththrough
the mode-switch lag distance to determine mid-point.
Place frequency dial at this midpoint.

m. Hold frequency dial in place and adjust position
of wiper arm inside potentiometer until ohmmeter
reads minimum resistance.

n. Tighten mode-switch cam setscrews and replace
back of potentiometer.

p. If necessary, perform reflector tracking adjust-
ment as described in paragraph 5-46, step i.
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F i g u r e  5 - 3 .  C u t a w a y  V i e w s  o f  K l y s t r o n

Figure 5-4. Exploded View of Klystron Cavity and Plunger Drive Mechanism
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v o l t m e t e r  s u c h  a s  a n
en the heater-cathode terminal

b. Voltmeter reading should be 6.3 Vac.
c. If voltmeter reads high, decrease shunt resis-

tane (R131). Increase this resistance if reading is
low. Continue to change this resistance until the heater
voltage reads 6.3 Vac.

d, Wait 10 minutes and repeat steps a and b. If
voltmeter reading is not 6.3 Vac, repeat step c.

5-36. ZERO SET CONTROL ADJUSTMENT.

5-37. When front panel ZERO SET control will not
zero-set the power-monitor meter, the range of this
control needs to be extended. To extend its range,
refer to Figure 5-6 and proceed as follows:

Figure 5-5. Detail Showing Reflector
Potentiometer Removal

a. Set MOD SELECTOR to OFF and position ZERO
SET control to its mechanical center.

b. Adjust R98 until power-monitor meter indicates
Zero Set.5-33.

5-34. 5-38. SCHMITT TRIGGER LEVEL ADJUSTMENT.

5-39. To adjust Schmitt trigger level, refer to Fig-
ures 5-1 and 5-9 and proceed as follows:

Figure 5-6. Right Side View Showing Power Monitoring Bridge Adjustments
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Figure 5-7. Test Setup for Schmitt Trigger Level Adjustment

a. Connect test setup as shown in Figure 5-7.
Oscilloscope Vertical input is to be connected to ter-
minal B GRN on modulator board.

b. Adjust calibrated pulse generator output for 4000
pps. Pulses should be 5 u sec duration and 5 voltspeak.
For maximum accuracy, calibrate pulse generator with
oscilloscope.

c. Set Model 628A MOD SELECTOR to OFF and
SYNC SELECTOR to polarity of external sync pulses
Used.

d. Adjust oscilloscope so that It is calibrated to
1 u sec/cm.

e. Adjust R44 until pulse duration is 5 u sec.

5-40. ADJUSTMENTS FOLLOWING KLYSTRON

5-41. Following replacement of a new klystron (tube
only) certain adjustments must be made before the ip-
strument will operate in a satisfactory manner. The
general steps in the overall procedure are as follows:

a. Establish initial reflector tracking voltages.

b. Partial reset of frequency dial.

c. Suppress undesired modes of oscillation, fine-
adjust frequency dial and fine-adjust reflector tracking.

d. Output power response adjustment.

5-42. INITIAL REFLECTOR-VOLTAGE
ADJUSTMENTS.

a. Check all power supply voltages as indicated in
Table 5-2.

b. Reflector voltages can now be set, as described
in pa h 5-43, to values given on the data sheet

5-10

supplied with the replacement klystron. Voltages are
most easily measured at klystron terminal strip lo-
cated on the modulator deck. There are four terminals
marked II, II, R Cathode-to-reflector voltage is
measured between terminals K and R. The frequency
at which each reflector tracking potentiometer is ad-
justed is shown in Figure 5-8.

Figure 5-8. Graph Showing Reflector
Tracking Voltage vs Frequency



Model 628A TM11-6625-2909-l4

Note

A data sheet supplied with the replacement
klystron  tabulates reflector (reflector-to-
cathode) voltage vs frequency. The klystron
manufacturer tests the tube under slightly
different operating conditions from those in
the instrument, but voltages are close enough
to be useful when making tracking adjust-
ments. It should be mentioned that while volt-
ages given at 15 GHz and 21 GHz are directly

switching point. (This is proper practice
since adjustment pots are designed to adjust
voltages at the high and low frequency sides
of specific modes rather than at specific fre-
quencies. ) The setting obtainedthis way will
be close enough for initial tracking.

5-43. INITIAL TRACKING PROCEDURE. Refer to
Figure 5-9 and proceed as follows:

applicable, the klystron manufacturer
switches from 3-3/4 reflector mode to 4-3/4
r e f l e c t o r mode at a frequency (generally
18.5 GHz) which varies slightly from that at
which the instrument switches (generally
18 GRz). Voltages specified in the data sheet
should be used, however, and (R87 or R88)
adjusted above and below the instrument mode

WARNING

When measuring reflector-to-cathode voltage
the reflector should be negative with respect
to the cathode by the voltage shown in the data
sheet. Use extreme care when measuring- -
this voltage since it is 1300 volts negative with
respect to instrument chassis.

R93 ADJ R88 ADJ R87 ADJ R92
SYNC SELECTOR

Figure 5-9. Top View Showing LOCation of flector Tracking Pots
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and R89 to mechanical center of rotation,

ct voltmeter common to klystron terminal
connect positive lead to klystron terminal R

equency dial to 15 GHz and adjust R92 (and R95 if
necessary) to read tabulated voltage for 15 GHz point.

point near 18 GHz just be-
Adjust R88 (and R89 if

voltage for 3-3/4 reflec-
tor mode high frequency point.

d. Set frequency dial to point near 18 GHz just after
microswitch actuates. Adjust R87 to read tabulated
voltage for low frequency point of 4-3/4 reflector mode.

e. Set frequency dial to 21 GHz and adjust R93 to
read tabulated voltage for 21 GHz point.

f. When voltages are correct, remove power from
instrument and connect klystron heater and cathode
leads as shown in Figure 5-3a.

5-44. INITIAL FREQUENCY SETTING.

a. Turn Model 628A on and check klystron heater
voltage (paragraph 5-34).

b. Set Model 628A controls as follows:
MOD SELECTOR. . . . . . . . . . . . . . . INT FM
OUTPUT ATTEN. . . . . . . . . . . . . . .+10 DBM
FM AMPLITUDE . . . . . . . . . . . . full clockwise
Frequency dial. . . e . . . . . . . . . . . . 21 GHz

c. Connect test setup as shown in Figure 5-10 and
check for output.

Note
The test setup shown in Figure 5-10 with con-
trol settings on the signal generator described
in step b permits the Model 628A to internally
FM the klystron with a 60-Hz sine wave of
sufficient amplitude to drive the klystron in
and out of oscillation. When an oscilloscope
is connected, its horizontal sweep circuit is
driven by 60 Hz synchronized with the 60-Hz
sine wave frequency modulating the reflector.
Vertical trace is driven by detected output
from klystron. As klystronpasses in and out
of oscillation, a humped waveform will appear
on the oscilloscope. The hump is an indica-
tion of klystron output amplitude vs reflector
voltage and may be construed as the reflector
mode for frequency of oscillation.

d. Adjust oscilloscope to center horizontal trace for
equal deflection on each side of vertical scale center.

e. Adjust FM PHASE for optimum presentation of
mode pattern at 21 GHz. It may be necessary to bring

sheet, adequate output should be available, barring
such considerations as a weak klystron or improper
seating in cavity.

WARNING

When loosening setscrews holdingplunger rod
to cam follower, extreme care should be used
as microswitch (located near cam follower)
has high negative voltages on it.

f. Set frequency dial to 21 GHz and set wavemeter
to 21 GHz. Loosen setscrews holding plunger rod to
cam follower (refer to Figure 5-4) and pull plunger rod
out of cavity until it touches frequency drive cam. 

g. With a thin-pointed tool, pushplunger rod slightly
into the cavity until wavemeter notch appears on mode
pattern, Tighten one setscrew lightly which holds
plunger rod to cam follower.

Note

The purpose of adjustments in step g (adjust-
ing plunger rod) and in step i (adjusting cam)
is to adjust the length of plunger travel against
length of dial travel from the low end of the
band to high end of the band. These adjust-
ments interact, but by repeated adjustments
of the cam at 15 GHz and plunger rod at
21 GHz , the ends of the dial may be brought
into calibration. DO NOT loosen frequency
dial hubscrews or otherwise attempt to cali-
brate the dial by slipping it at the hub.

h. Set frequency d i a 1 to 15 GHz (changing wave-
meter and detector mount) and set wavemeter to
15 GHz. If savemeter notch is present on mode pat-
tern, proceed w it h paragraph 5-45. If notch is not
present, proceed with step i.

i. Loosen setscrews on frequency drive cam. Hold
frequency dial in position and adjust the cam (thus
moving cam follower, plunger rod, and plunger) until
wavemeter notch appears on mode pattern. Tighten
setscrews on frequency drive cam.

j. Repeat steps f through i to obtain approximate dial
calibrationat end of band. Final calibration is made be-
tween mode suppression and fine trackingadjustments.

5-45. MODE SUPPRESSION AND REFLECTOR
TRACKING. Mode suppression in Model 628A consists
of reducing effects of the 1/4 wave cavity mode and,
in case of vigorous tubes, the 5/4 wave cavity mode.
These unwanted modes create problems only around
the 18 GHz mode switch point and it is here that sup-
pression is conducted.

5-46. Unwanted modes are suppressed before fine
reflector tracking adjustments are made, and in rare
cases the fine tracking adjustments may interact with
the 1/4 wave cavity mode suppression. When this hap-
pens the 1/4 wave mode suppressor can be adjusted
slightly to restore adequate suppression. Trouble
with the 5/4 wave cavity mode is remote; however,
when it occurs, it appears as a narrow, low ampli-
tude mode pattern near the desired male at approx-
imately 18 GHz on the high frequency side of the mode
switch (i.e. , on the 4-3/4 reflector mode side of the
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Model 628A TM11-6625-2909-14

Figure 5-10. Test Setup for Observing Reflector Modes

microswitch). Two techniques are available for either
suppressing or neutralizing the 5/4 mode, and they
are discussed in paragraph 5-47. The procedure for
1/4 cavity mode suppression is as follows:

a. Connect test setup as shown in Figure 5-10.

Note
Desired and undesired modes are most easily
identified by using the wavemeter e The mode
plot, Figure 4-13, will be of assistance also.
The wavemeter frequency of the 1/4 wave
cavity mode will be below 15 GHz, while that
of the desired mode will correspond closely
to the frequency dial (approximately 18 GHz).
The frequency of the 5/4 wave cavity mode
will probably be above 21 GHz.

b. Tune generator from 15 GHz to the point near
18 GHz just before microswitch actuates. Examine the
oscilloscope trace for evidence of 1/4 wave mode in-
terference. Under the worst conditions two similar
modes may be present. The modes should be identi-
fled with the wavemeter, and then the 1/4 wave mode
suppress& with the adjustable suppressor shown in
Figure 5-4.

Note

The suppression adjustment is critical. And
as little as 1/4 turn on the adjustment may
be all t hat is required to completely sup-
press the unwanted mode at this point.

c. Tune the frequency dial slightly toward the high
frequency end of the band to the point near 18 GHz just
after the microswitch actuate. . 1/4 wave mode inter-
ference is likely to be worse at this point. In some
cases the 1/4 wave mode cantotally mask the desired
mode, but in the majority of cases it will appear as
shown in Figure 5-11 (particularly if the suppressor
was not moved during klystron change). Careful ad-
justment of the adjustable suppressor, Figure 5-4,
(after the desired mode has been identified) will nor-
mally reduce the 1/4 wave mode. In some cases the
1/4 wave cavity mode can be completely suppressed
at this point.

d. As the frequency dial is tuned to 21 GHz, the
1/4 wave cavity mode may reappear, but it should be
separated from the desired mode to a degree which
makes further suppression unnecessary.

5-12
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(a) pattern at low ncy side of mode switch (just below
18 GHz). At right, ed mode. At left, 1/4 wave cavity

unsuppressed (on high vol of desired mode).

(b) ode pattern at high frequency side of mode switch (just above
18 GHz. ) Undesired mode (1/4 wave cavity) at right (on low
voltage side of desired mode) inadequately suppressed.

(cl Same as step b except that 1/4 wave cavity mode is adequately
suppressed.

(d) Same as step b except that 1/4 cavity mode completely sup-
pressed, but mode not properly centered.

(e) 4-3/4 reflector mode with same suppressor s et t in g as in
steps c and d, except frequency dial moved to 19 GHz (well
above crossover point). Note 1/4 wave cavity mode (at right)
reappears. Separation, however, p r e v e n t s interference
despite high 1/4 wave mode amplitude.

Figure 5-11. Typical 1/4 Wave Mode Interference Patterns
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for presence of the 1/4 wave cavity mode
microswitch point. A comp-

5 - 4 9 .

f. Perform paragraph 5-44, steps e through i,
except dial should be set to within 150 MHz of 15 GHz
and within 210 MHz of 21 GHz. Check points between
15 and 21 GHz. If these points are out of specifica-
tions (1%) a compromise of the extremes will correct
the dial.

g. After final dial calibrationtighten all setscrews.

h. Onceundesired modes have been suppressed and
final dial calibration performed, the reflector tracking
must be fine adjusted. Center the oscilloscope hori-
zontal trace.

i. Set frequency dial to 15 GHz and adjust R92 so
that the vertical centerline of oscilloscope graticule
divides the mode pattern about 1/3 of the way from the
high frequency side into the mode. Verify high fre-
quency side, if necessary, with wavemeter.

Note
When MOD SELECTOR is placed in OFF posi-
tions voltage applied to reflector should bias
the klystron off. If mode pattern is centered
on oscilloscope the reflector voltage may not
be adequate to bias the klystron off. Pulse
and square-wave operation may be deterior-
ated by failure of klystron to cut off during
"off" portion of modulation. If mode pattern
is positioned so that the high frequency side
is too close to oscilloscope vertical center-
line, a weak output is obtained.

j. Set frequency dial to point just before micro-
switch actuation and adjust mode pattern with R88 as
described in step i.

k. Set frequency dial to point just past microswitch
actuation and adjust mode pattern with R87 as described
in step i.

m. Set frequency dial to 21 GHz and adjust mode
pattern with R93 as described in step i.

n. Since adjustments are somewhat interacting, tune
through frequency range of Model 628A, observing
tracking behavior. Read just pots as necessary to pro-
duce satisfactory tracking.

5-47. 5/4 WAVE CAVITY MODE SUPPRESSION.

5-48. As described in paragraph, 5-46, the 5/4 cavity
mode will only occur just after the switch points (when
approaching from 15 GHz) near the 18 GHz on the
4-3/4 reflector mode. It is shown in Figure 4-13 as a
small "island" near 18 GHz on the suppressed mode
plot. When revealed, after suppression of the 1/4
wave cavity mode at this point, it will he a narrow,
low amplitude mode. Two methods are available for
removing its effects. The first method is preferred
in all cases while the second, extending the coupling
slot to the fixed suppressor) should only be performed
after consulting the Hewlett-Packard Company.

a. With Model 628A turned off, place it in the nor-
mal position, facing you.

b. Tune frequency dial to stop near 15 GHx.

c. Refer to Figure 5-4. Locate cam mode switch.
Note that cam is secured on each side by setscrew
pairs. Note compression washers (unmarked in fig-
ure) between mode switch cam and frequency drive
cam housing.

d. Loosen pair of setscrews between mode switch
cam and frequency drive cam only. DO NOT loosen
setscrew pair between mode switch cam and reflec-
tor potentiometer.

e. Press reflector pot toward front panel to pre-
serve compression in washers.

f. Making sure that frequency drive mechanism
is against the low frequency stop, rotate mode switch
cam about 5O clockwise as seen from front panel.
(This direction corresponds to the direction of force
holding the frequency drive mechanism against stop. )

g. Pressing reflector pot toward front panel, tighten
setscrews on mode switch cam.

h. Remove back cover of reflector tracking poten-
tiometer.

i. Tune frequency dial to 21 GHz stop. The wiper
arm inside the reflector potentiometer should still
be on the windings near the lower shorting plate. If
this is the case proceed with step j. Wipers, how-
ever, should not be touching the shorting plate.

Note
As long as wiper is on windings, upper-
frequency limiting reflector tracking is pre-
served. If wiper is on shorting plate, cam
adjustment limits either have been exceeded
or were never available. The following re-
maining procedure assumes the former, and
attempts to realize the maximum available
adjustment of the cam.

j. If wiper is on shorting plate, leave frequency
dial at 21 GHz stop. Loosen same mode switch cam
setscrew as in step d and rotate mode switch cam
following general procedure above, except that cam
is rotated counterclockwise so that wiper just leaves
shorting plate. Tighten setscrew on mode switch cam.

k. Turn Model 628A ON and check to see whether
or not 5/4 wave mode behavior at switching point (on
oscilloscope) has improved.

Note

Reflector tracking adjustments may require
slight refinement after the above cam adjustment.
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Figure 5-12. Calibration Test Setup

m. In most cases the above cam adjustment is suf-
ficient to avoid trouble with the 5/4 cavity mode. If
its presence cannot be avoided by the mode switch
delay however, you are urged to consult the Hewlett-
Packard Company.

5-50. TRACKING CHECK, PULSE AND SQUARE
WAVE.

a. Connect test setup as shown in Figure 5-12.

b. Set Model 628A controls as follows:
SYNC SELECTOR X10
M O D S E L E C T O R . : : : : : : : : : : : : : : : :  I N T
PULSERATE. . . . . . . . . . . . . . . . . . . 100
PULSE DELAY. . . . . . . . . . . . . . . . .3 usec
PULSEWIDTH.. . . . . . . . . . . . . . . 1 usec

c. Adjust oscilloscope for a 1 usec/ cm sweep.

d. Tune frequency dial on signal generator slowly
from 15 to 21 GHz while observing pulse shape and
pulse base line appearance on oscilloscope. Various
pulse waveforms are shown in Figure 5-13. If pulses
have sharp overshoot, the reflector tracking potenti-
ometer for that frequency has been adjusted beyondthe
crest of the mode pattern. A ragged base line indi-
cates that oscillation is taking place when klystron
should be cut off. If either of these troubles are
present, readjust tracking potentiometer applicable to
reflector mode and frequency under examination.

e. Set MOD SELECTOR to OFF and PWR SET to
full clockwise position. Tune across the band while
observing power-monitor meter for any indication of

RF power. Where power is present the reflector
tracking voltage for the particular frequency is not
properly adjusted and do e s not bias klystron out of
oscillation mode. Adjust appropriate tracking poten-
tiometer to eliminate indication.

5-51. OUTPUT POWER RESPONSE ADJUSTMENT.
After satisfactory tracking has been obtained and un-
desired modes suppressed, the output matching screw
must be adjusted as shown in Figure 5-3a.

a. Connect test setup as shown in Figure 5-14.

b. Set signal generator frequency dial to 15 GHz
and PWR SET for maximum output power asindicated
on Model 432A. Record reading obtained.

c. Set signal generator frequency dial to 21 GHz
and record reading obtained.

d. Adjust output matching screw for a reading ap-
proximately midway between readings obtained in steps
b and c. This adjustment is interacting so repeat it at
15 and 21 GHz until maximum output power is approxi-
imately equal at both ends of frequency band,

e. Check across frequency band to see that power-
monitor meter can be POWER SET.

5 - 5 2 .  C A L I B R A T I O N
5-53. CALIBRATING PULSE RATE DIAL,

5-54. Replacing V9 may change calibration of the
pulse rate dial but will not otherwise affect the signal
generatorperformance. If the replacement tube triode
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(b) Tracking voltage adjusted incorrectly, so that
reflector voltage pulses beyond mode crest.
Pulse crest should be from -100% of
initial rise amplitude. Square-wave over-
shoot should be no more than 10% of initial
rise.

(c) Tracking voltage nearly correct, but small
pulse to right indicates oscillation taking
place during pulse “off’ time,

(d) Low base line at left indicates that track-
ing adjustment prevents klystron from biasing
"off’* during pulse off-time.

(e) Reflector tracking voltage incorrect. In-
strument pulsing “oft" when actually "on”
and vice versa.

Figure 5-13. Typical Pulse and Square-Wave Oscillograms

5 - 1 7
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Figure 5-14. Test Setup for Adjusting Output Power

sections are too far out of balance, try another tube.
Recalibration procedure is as follows:

a. Connect test setup as shown in Figure 5-12.
DELAYED SYNC GUT signal may be used instead of
the RF pulse.

b. In series with the output of a calibrated audio
oscillator, connect a 10K resistor and then connect
the oscillator to the vertical input of oscilloscope.

c. Zero-set and power-set the power monitor meter.
Refer to Figure 3-2.

d. Set Model 628A controls as follows:
MOD SELECTOR . . . . . . . . . . . . . . . . INT
SYNC SELECTOR . . . . . . . . . . . . . . . . X10
PULSE RATE. . . . . . . . . . . . . . . . . . . .100

e. Set audio oscillator frequency to 1000 Hz.

f. Adjust PULSE RATE until sync pulses zero-beat
with signal from audio oscillator.

g. Without changing PULSE RATE control position,
slip dial so that 100 is located under index on front
panel.

h. Check PULSE RATE dial calibration at 40 and
400. If dial is in error, slip dial to average error
across range.

5-55. CALIBRATING PULSE DELAY DIAL.

a. Connect test setup as shown in Figure 5-12.

b. Zero-set and power-set the power-monitor meter.
Refer to Figure 3-2.

ode1 628A controls as follows:
CTOR . . . . . . . . . . . . . . . . INT
CTOR.. . . . . . . . . . . . X1 or X10

PULSE DELAY. . . . . . . . . . . . . . . minimum

d. Adjust R78 (Figure 5-1) so that delay between
SYNC OUT (start of horizontal trace) and 1 e ad in g
edge of RF pulse is <3 microseconds on calibrated
oscilloscope.

e. Set PULSE DELAY so that 50 microseconds de-
lay exists between SYNC OUT and leading edge of RF
pulse.

f. Without changing PULSE RATE control posi-
tion, slip dial so that 50 is located under index on
front panel.

g. Check PULSE DELAY dial calibration at 5 and
200. If necessary repeat steps c through f.

5-56. CALIBRATING PULSE WIDTH DIAL.

a. Connect test setup as shown in Figure 5-12 ex-
cept that DELAYED SYNC OUT signal is to be used for
triggering oscilloscope.

b. Zero-set and power-set the power-monitor meter.
Refer to Figure 3-2.

c. Set Model 628A MOD SELECTOR to INT and
PULSE WIDTH to minimum.

d. Adjust R85 (Figure 5-1) for a pulse width of just
less than 0.5 microseconds as observed on a cali-
brated oscilloscope.

e. Locate within frequency band of generator the
point of maximum pulse width.

f. At frequency of maximum pulse width, readjust
R85 for a pulse width of just less than 0.5 micro-
seconds.

g. Set PULSE WIDTH for a 10-microsecond pulse
as observed on calibrated oscilloscope.

h. Without changing PULSE WIDTH control position,
slip dial so that 10 is located under index on front panel.
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5-57. POWER-MONITOR METER CALIBRATION.

5-58. Replacement of power-set monitoring therm-
istor (RT123) requires considerable skill and equip-
ment. If facilities are not available consult your
Hewlett-Packard field sales engineer or write Cus-
tomer Service Department at the factory concerning
repair.

5-59. If facilities are available, and the replacement
is to be made in the field, the entire thermistor mount
may be procured as a unit under HP Part No,
628A-28. Recalibration procedure for the power-
monitor meter is as follows:

a. Connecttest setup as shown in Figure 5-14.

b. Set Model 628A MODSELECTOR to CW and fre-
quency dial to center of band (18 GHz).

c. Set OUTPUT ATTEN to -2 DBM and adjust PWR
SET for a -2 dBm reading on Model 432A.

d. Adjust R108 (Figure 5-6) so that power-monitor
meter indicates 0 DBM (red line at center of scale).

Note

To increase accuracy of power output cali-
bration at a particular frequency follow the
above procedure at that frequency.

5-60. PERFORMANCE
5-61. Performance checks are included to verify
proper operation of the Model 628A. They may be
used by incoming quality control for the electrical
inspection.

5-62. FREQUENCY CALIBRATION CHECK.
a. Connect test setup as shown in Figure 5-14

using P-band equipment.

b. Set signal generator frequency dial to 15 GHz.

c. Zero-set and power-set the power-monitor meter.
Refer to Figure 3-2.

d. Set MOD SELECTOR to CW and OUTPUT AT-
TEN to 0 DBM.

e. Adjust power meter to read 0 dBm (1 mW).

f. Adjust frequency meter to locate a dip in power
around the frequency&put of signal generator. Fre-
quency meter should read 15 GHz + 150 MHz.

g. Set signal generator frequency dial to 18 GHz,
and repeat steps c through f. Frequency meter should
read 18 GHz + 180 MHz.

h. Remove P-band equipment from test setup, and
replace with K-band equipment using the Model NK292A
Adapter. Adapter is to be connected between frequency
meter and RF OUTPUT of signal generator.

i. Set signal generator frequency dial to 21 GHz,
and repeat steps c through f. Frequency meter should
read 21 GHz + 210 MHz.

5-63. OUTPUT POWER CHECK.

a, Connect test setup as shown in Figure 5-14 using
K-band equipment and the Model NK292A Adapter.

b. Using a calibrated frequency meter, set signal
generator output for 21 GHz.

c. Zero-set andpower-set the power-monitor meter.
Refer to Figure 3-2.

d. Set MOD SELECTOR to OFF and OUTPUT AT-
TEN to -1 DBM.

e. Zero-set a power meter such as a Model 432A
as per its instruction manual, and set RANGE switch
to 0 DBM.

f. Set signal generator MOD SELECTOR to CW.
g. With Model 432A properly zero-set, the meter

should read -1 dBm + 1 dB.

h. Repeat
erator output

steps b through
for 18 GHz.

g except set signal gen-

i. Remove K-band equipment and adapter
setup and replace with P-band equipment.

from test

5.
ator

Repeat steps b through
output for 15 GHz.

g except signal gener-
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NOTES; ALL VOLTAGES MEASURED FROM INDICATED POINT TO CHASSIS UNLESS OTHERWISE NOTED.
O VOLTAGES MEASURED FROM NDICATED POINT TO -300V BUS.

Figure 5-15. Power Supply, Voltage and Resistance Diagram
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Figure 5-16. Power Supply
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NOTE: ALL VOLTAGES MEASURED FROM INDICATED POINT TO CHASSIS GROUND

Figure 5-17. Pulse Section, Voltage and Resistance Diagram

5 - 2 2
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F i g u r e  5 - 1 8 .  P u l s e  G e n e r a t o r
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Figure 5-19. and RF Generator Sections,
Voltage and Resistance Diagram
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Figure 5-20. Modulator and RF Generator, Schematic Diagram
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S E C T I O N  V I

6-1. INTRODUCTION
6-3. Miscellaneous parts are listed at the end of

6-2. This section contains information for ordering
Table 6-1.

replacement parts. Table 6-1 lists parts in alpha-
numerical order of their reference designators and
indicates the description and HP Part Number of each
part, together with any applicable notes. Table 6-2
lists parts in alpha-numerical order of their HP Part
Number and provides the following information on
each part.

6-4. ORDERING INFORMATION
6-5. To obtain replacement parts; address order or
inquiry to your local Hewlett-Packard Field Office,

Identify parts by their Hewlett-Packard stock numbers:

a. Description of the part (see list of abbreviations
below).

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

6-6. To obtain a part that is not listed, include:

a. Instrument model number.

b. Instrument serial number.

c. Manufacturer's part number. c. Description of the part.

d. Total quantity used in the instrument (TQ column). d. Function and location of the part.
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Table 6-1. Reference Designation Index

TM11-6625-2909-14

3140-0052

3160-0012

0180-0019

0150-0012
0150-0012

0180-0019
0180-0019

0150-0012

0160-0089
0180-0019
0180-0019

0150-0012

0140-0028
0140-0071
0160-0050
0150-0011
0 5 0 - 0 0 1 1

0140-0071
0140-0028
0160-0050
0150-0012
0140-0035

0140-0032
0140-0003
0140-0041
0160-0050
0140-0031

0140-0003
0150-0012
0140-0041
0160-0050
0160-0050

0160-0050
0160-0088
0160-0089
0140-0027
0160-0079

0150-0012
0140-0007
0150-0012

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

0140-0021
0180-0025

0180-0025
0140-0021

1910-0016

1901-0029
1901-0029

1901-0029
1901-0029
1901-0029

1901-0029
1901-0029
1901-0029
1901-0029
1901-0029

1901-0029
1901-0029
1901-0029
1901-0029

2140-0009

2110-0015

2110-0021

1251-0007
1200-0005
1200-0005
1200-0005
1200-0005

1200-0035
1250-0075
1250-0075
1250-0075
1250-0074

0490-0009

9110-0011

9140-0022
9140-0019
9140-0020
9140-0021
9140-0019

1120-0037

8120-0015

1251-0006
1251-0026
1251-0026
1251-0026

See introduction to this section for ordering information
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Model 628A

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

1251-0026
1251-0052

0816-0006

0687-1551
0687-1051
0687-6831
0730-0092

0693-3331
0816-0006
0816-0006
0690-1051
0690-1051

0690-5641
0693-3341
0687-3331
0730-0097
0730-0088

0690-1001
0690-1051
0690-1051
0690-3341
0693-1541

0693-1041
0687-3931

0690-2241
0690-2241
0730-0092

2100-0098
0730-0062
0727-0244
0690-1001
0687-1011

0687-1011
2100-0034
0686-1555
0687-1051
0687-2241

0687-2241
0690-1031

0690-1031
0773-0010

0686-1555
0730-0110
2100-0096
0730-0087
0727-0252

0687-1031
0687-3321
0770-0004
0727-0223

# See introduction to this section for ordering information
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TM11-6625-2909-14

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

0693-6821
0 7 3 0 - 0 0 8 2

0 7 3 0 - 0 0 8 3
0 6 8 7 - 4 7 3 1

0 6 9 0 - 1 2 2 1

0 6 8 7 - 1 5 2 1

0687-1541
0 6 8 7 - 1 0 4 1
0 6 8 7 - 1 0 4 1
0687-3951

0687-8211
0 6 9 3 - 1 5 3 1

0 6 9 0 - 1 0 3 1
0 7 7 3 - 0 0 1 0
0690-4751

0 6 8 7 - 1 0 4 1
0 6 8 7 - 1 0 4 1
0 6 8 7 - 1 5 4 1

0687-5631
0687-2251

0687-1221
0 6 8 7 - 1 2 2 1
0 6 8 7 - 1 5 2 1

0 6 9 3 - 1 2 3 1
0 6 8 7 - 3 9 2 1

0687-1041
0 7 7 3 - 0 0 1 0

2100-0096
0 6 8 7 - 6 8 4 1
2 1 0 0 - 0 0 1 4

0 6 8 7 - 2 7 3 1
0687-2731

2 1 0 0 - 0 0 1 4

0687-4741
2 1 0 0 - 0 0 9 6

0 6 9 0 - 2 2 3 1
2 1 0 0 - 0 0 4 5

2 1 0 0 - 0 0 2 8
2 1 0 0 - 0 0 2 8

0690-1531
2 1 0 0 - 0 0 2 8

2 1 0 0 - 0 0 2 8
0 6 9 0 - 1 5 3 1

2100-0028

2 1 0 0 - 0 1 2 0

2100-0036
2100-0025
0 6 8 7 - 3 9 0 1

0687-3301

0687-4711
628A-67A

628A-67A

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

0687-2201

0687-2211
2100-0068
628A-67A

0687-8231
0687-1051
0687-2731
2100-0034
0687-1051

2100-0159

0730-0131
0727-0291
0770-0002

0770-0003
0727-0292
0727-0281

0687-4731

0687-1051

0687-1031
0687-1011

0687-1011
0693-1801

0690-4741
0690-4741

0690-4741
0690-4741
0690-4741
0690-4741
0690-4741

0690-4741
0690-1051
0690-1051

0852-0007

0839-0003

0839-0003

0839-0022

3101-0030

3100-0121
3100-0111
3102-0001

# See introduction this section for ordering information
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TM11-6625-2909-14

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

9100-0114

9100-0115

1932-0010

1923-0021
1940-0004

1923-0021
1923-0018
1923-0021

1940-0001
1930-0013
1932-0027
1932-0027
1941-0003

1930-0013
1932-0027

1941-0003
1932-0027
1930-0016

1932-0002

628A-28
5040-0252
5040-0212

00628-6005
1400-0084

0370-0028
0370-0029
0370-0035
628A-40A
628A-65A

628A-65B
00628-6007
628A-65D
1450-0004

# See introduction to this section for ordering  information
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Table 6-2. Replaceable Parts

Model 628A

0140-0003
0140-0007
0140-0021

0140-0027
0140-0028

0140-0031
0140-00320140-0032
0140-0035
0140-0041
0140-0071

0150-0011
0150-0012
0160-0050

0160-0079
0160-0088

0160-0089
0180-0019
0180-0025
0370-0028
0370-0029

0370-0035
0490-0009
0686-1555
0687-1011
0687-1031

0687-1041
0687-1051
0687-1221
0687-1521
0687-1541

0687-1551
0687-2201
0687-2211
0687-2241
0687-2251

0687-2731
0687-3301

0687-33212
0687-3331
0687-3901

0687-3921
0687-3931
0687-3951
0687-4711

0687-4731

0687-4741
0687-5631
0687-6831

0687-6841
0687-8211

0687-8231
0690-1001

0690-1031
0690-1051

# See introduction to this section for ordering information
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Table 6-2. Replaceable Parts (Cont’d)

0690-1221
0690-1531
0690-2231
0690-2241
0690-3341

0690-4741
0690-4751
0690-5641
0693-1041
0693-1231

0693-1531
0693-1541
0693-1801
0693-3331
0693-3341

0693-6821
0727-0223
0727-0244
0727-0252
0727-0281

0727-0291
0727-0292
0730-0062
0730-0082
0730-0083

0730-0087
0730-0088
0730-0092
0730-0097
0730-0110

0730-0131

0770-0002
0770-0003
0770-0004

0773-0010
0816-0006
0839-0003
0839-0022
0852-0007

1120-0037
1200-0005
1200-0035

1250-0074
1250-0075

1251-0006
1251-0007
1251-0026
1251-0052
1400-0084

1450-0004
1901-0029
1910-0016
1923-0018

# See introduction to this section  for ordering information
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Table 6-2. Replaceable Parts (Cont’d)

1923-0021
1930-0013
1930-0016
1932-0002
1932-0010

1932-0027
1940-0001
1940-0004
1941-0003
2100-0014

2100-0025
2100-0028
2100-0034
2100-0036
2100-0045

2100-0068
2100-0096
2100-0098
2100-0120
2100-0159

2110-0015
2110-0021
2140-0009

3100-0111
3100-0121

3101-0030
3102-0001
3140-0052
3160-0012

5040-0212
5040-0252
8120-0015
9100-0114

9100-0115
9110-0011
9140-0019
9140-0020
9140-0021

9140-0022
00628-6005
00628-6007
6 8 A - 2 8
628A-40A

628A-65A
628A-65B
628A-65D
628A-67A

6 - 1 0
 # See introduction to this section to this section for ordering information
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A P P E N D I X  B

I

Sect ion  I. INTRODUCTION

B - 1
x lists integral components of and

basic issue items for the AN/USM-48 to help
you inventory items required for safe and efficient
operation.

B - 2 .

s of End Item List is divided into
the following sections :

a. Section II. Integral Components of the End
Item. Not applicable. These items, when assem-
‘bled, comprise the AN/USM-48 and must accom-
pany it whenever it is transferred or turned in.
The illustrations will help you identify these items.

b. Section III. Basic Issue Items.
These are the minimum essential items required
to place the AN/USM-48 in operation, to operate
it, and to perform emergency repairs. Although
shipped y packed they must accompany
the AN/ during operation and whenever
it is transferred between accountable officers. The
illustrations will assist you with hard-to-identify
items. This manual is your authority to requisition
replacement BII, based on TOE/MTOE authoriza-
tion of the end item

B - 3 .

a. Illustration. This column is divided as fol-
lows :

(1) Figure number. Indicates the figure num-
ber of the illustration on which the item is shown.

(2) Item number. The number used to iden-
tify item called out in the illustration.

b. National Stock Number. Indicates the Na-
tional stock number assigned to the item and
which will be used for requisitioning.

c. Description. Indicates the Federal item name
and, if required, a minimum description to iden-
tify the item. The part number indicates the pri-
mary number used by the manufacturer, which
controls the design and characteristics of the item
by means of its engineering drawings, specifica-
tions, standards, and inspection requirements to
identify an item or range of items. Following the
part number, the Federal Supply Code for Manu-
facturers (FSCM) is shown in parentheses.

d. Location. The physical location of each item
listed is given in this column. The lists are de-
signed to inventory all items in one area of the
major item before moving on to an adjacent area.

e. Usable art Code. Not applicable.

f. Quantity Required (Qty Reqd). This column
lists the quantity of each item required for a
complete major item.

g. Quantity. This column is left blank for use
during an inventory. Under the Rcvd column9 list
the quantity you actually receive on your major
item. The Date columns are for your use when you
inventory the major item.

C h a n g e  1  B - 1
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S E C T I O N  I I I  B A S I C  I S S U E  I T E M S

5920-00-280-3178

5920-00-131-9817
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SECTION I. INTRODUCTION

D - 1 .  G e n e r a l

pendix provides a summary of the main-
tenance operations for the AN/USM-48. It
authorizes categories of maintenance for specific
maintenance functions on repairable items and
components and the tools and equipment required
to perform each function. This appendix may
be used as an aid in planning maintenance opera-
tions.

D-2.
Maintenance functions will be limited to and de-
fined as follows:

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

b. Test. To verify serviceability and to detect
incipient failure by measuring the mechanical or
electrical characteristics of an item and compar-
ing those characteristics wit prescribed stand-
ards.

fluids, or compressed air supplies.

Adjust To maintain, within prese

e operating characterist

performance.

in precision measurement. Consists of compari-
sons of two instruments, one of which is a certified
standard of known accuracy, to detect and adjust
any discrepancy in the accuracy of the instrument
being compared.

g. InstalL The act of emplacing, seating, or fix-
ing into position an item, part, module (compo-
nent or assembly) in a manner to allow the proper
functioning of the equipment or system.

h. Replace. The act of substituting a serviceable
like type part, subassembly, or module (component
or assembly) for an unserviceable counterpart.

i. Repair. The application of maintenance serv-
ices (inspect, test, service, adjust, align, calibrate,
replace) or other maintenance actions (welding,
grinding, riveting, straightening, facing, rema-
chining, or resurfacing) to restore serviceability
to an item by correcting specific damage, fault,
malfunction, or failure in a part., subassembly,
module (component or assembly), end item, or
system.

j. Overhaul. That maintenance effort (service/
action) necessary to restore an item to a complete-
ly serviceable/operational condition as prescribed
by maintenance standards (i. WR) in appro-
priate technical publications. aul is normally
the highest degree of maintenance performed by
the Army. Overhaul does not normally return an
item to like new condition.

k. Rebuild. Consists of those services actions

turing standards. Rebuild
of materiel maintenance

t. The rebuild operation

s (hours, miles, etc.) considered in
rmy equipments/components.

D - 1
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D - 3 .

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

b. Column 2, Component/Assembly. Column 2
contains the noun names of components, assem-
blies, subassemblies, and modules for which main-
tenance is authorized.

c. Column 3, Maintenance Functions. Column 3
lists the functions to be performed on the item
listed in column 2. When items are listed without
maintenance functions, it is solely for purpose
of having the group numbers in the MAC and
RPSTL coincide.

d. Column 4, Maintenance Category. Column 4
specifies, by the listing of a “worktime” figure in
the appropriate subcolumn( the lowest level of
maintenance authorized to perform the function
listed in column 3. This figure represents the ac-
tive time required to perform that maintenance
function at the indicated category of maintenance.
If the number or complexity of the tasks within
the listed maintenance function vary at different
maintenance categories, appropriate “worktime”
figures will be shown for each category. The num-
ber of task-hours specified by the “worktime”
figure represents the average time required to
restore an item (assembly, subassembly, compo-
nent, module, end item or system) to a serviceable
condition under typical field operating conditions.
This time includes preparation time, troubleshoot-
ing time, and quality assurance/quality control
time in addition to the time required to perform
the specific tasks identified for the maintenance
functions authorized in the maintenance allocation
chart. Subcolumns of column 4 are as follows:

C - Operator/Crew
O - Organizational
F - Direct Support
H - General Support
D - Depot

e. Column 5, Tools and Equipment. Column 5
specifies by code, those common tool sets (not
individual tools) and special tools, test, and sup-
port equipment required to perform the designated
function.

f. Column 6, Remarks. Column 6 contains an
alphabetic code which leads to the remark in
section IV, Remarks, which is pertinent to the
item opposite the particular code.

D-4. Tool and Test Equipment Requirement
( s e c t  I I I ) .

a. Tool or Test Equipment Reference Code. The
numbers in this column coincide with the numbers
used in the tools and equipment column of the
MAC. The numbers indicate the applicable tool
or test equipment for the maintenance functions.

b. Maintenance Category. The codes in this
column indicate the maintenance category allo-
cated the tool or test equipment.

c. Nomenclature. This column lists the noun
name and nomenclature of the tools and test
equipment required to perform the maintenance
functions.

d. National/NATO Stock Number. This column
lists the National/NATO stock number of the
specified tool or test equipment.

e. Tool Number. This column lists the manu-
facturer’s part number of the tool followed by the
Federal Supply Code for manufacturers (5-digit)
in parentheses.

D-5. emarks (sect IV)

a. Reference Code. This code refers to the ap-
propriate item in section II, column 6.

b. Remarks. This column provides the required
explanatory information necessary to clarify items
appearing in section II.

D - 2
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SECTOIN  II MAINTENANCE ALLOCATlON CHART
F O R

(I)
GROUP

NUMBER

00

0 1

0 2

0 3

0 4

D - 3
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SECTION III TOOL AND TEST EQUIPMENT REQUIREMENTS
FOR

5180-00-610-8177
6625-00-999-7465
b625-00-291-1029
6625-00-519-2384
6625-00-519-5593
6625-00-643-1670
6625-00-360-2493
4931-00-436-4883
5961-00-867-6990
6625-00-874-7733
6625-00-618-9192
6625-00-838-1343
6625-00-691-6598
6625-00.444-6085

TOOL NUMBER

D - 4
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REFERENCE
CODE REMARKS

A RETURN TO MANUFACTURER FOR REPAIR
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BACKDATING

Model 628A
SHF SIGNAL GENERATOR

Make all backdating corrections in this manual according to changes below.

CHANGE A:

CHANGE B:

C GE C:

C GE D:

C GE E:

C

Parts Lists:
Change R117 to 750K ohms HP Part No. 0727-0253.
Change R118 to 284K ohms HP Part No. 0730-0083.
Change R121 to 900K ohms HP Part No. 0730-0103.
Change R122 to 405K ohms HP Part No. 0727-0240.

Refer to power supply schematic on following page and to Parts Lists:
Delete C46, C47, CR2 through CR15, R139 through R142,
R134, and RT1.

Add C2, C3, C13, and C14: C:fxd, elect, 45 uF, 450 VDCW.

Add SR1 and SR2: Rectifier Metallic HP Part No. 1883-0002.

Add SR3: Rectifier Metallic HP Part No. 1883-0004.
Add SR4: Rectifier Metallic HP Part No. 1883-0003.

Add SR5: Rectifier Metallic HP Part No. 1883-0002.

Change T1 to HP Part No. 9100-0072.

Change T2 to HP Part No. 9100-0071.

Parts Lists:
Change C40 to HP Part No. 0150-0012 C:fxd, cer, 0.01 uF,
20%, 1000 VDCW.

Parts Lists:
Delete the asterisk (*) from R41.

Parts Lists:
C e B1 from HP Part No. 3140-0052 to HP Part No. 3140-0010.

18 ohm,
No.

F-1
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Model 628A Power Supply Schematic  Diagram - Serials 13 % through 008-00326
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C H A N G E  1

with the
8A from olt + 10% source, p

a. Turn unit off.
b. Place 115/230 switch on rear to the 230-volt position.
c. Change line fuse to 2 ampere.

5-21, Figure 5-16:
Replace existing Figure 5-16 with the new attached copy.

Parts List:
Change DS1 to Lamp: Flow, HP Part No. 2140-0244.
Change Fl(115V) to 4 amp standard, HP Part No. 2110-0055.
Change F1 (23OV) to 2 amp standard, HP Part No. 2110-0002.
Add Jl, Connector: AC Receptacle 3 pin male, HP Part No. 1
Change Pl to HP Part No. 8120-1348. The power cord is now ie.
Add R142, R:FXD, MET FLM, 34.8K OHM, 1% 1/2W, HP Part No. 0757-0123.
Change Sl to Switch: Pushbutton, HP Part No. 3101-1248.
Add S5, Switch: 4PDT Slide, HP Part No. 3101-1272.

C H A N G E  2
Table l-l, Sync Out Signal:

Change (2) to read, "...variable 5 to 300 microseconds change all other references in the
out Pulse, from “3 to 300 microseconds to “5 to 300 microseconds.n

CHANGE 3

Table 1-1, Page 1-O:
Under Output Range change last line to mad, “than 2.5 at +10 dBm; 1.35 at 0 dBm and lower,”

C H A N G E  4
Table 6-1, Page 6-7,

Add:
628A-3 Panel Assy (Light Gray).
00628-60028 Panel Assy (Light Gray).
00628-60022 Cabinet Assy (Blue  Gray).
00628-60031 Cabinet Assy (Live Gray).
00628-60024 Panel Assy Rack Mount (Light Gray).
00628-60029 Panel Assy Rack Mount (Mint Gray).

Page 6-2.
HP Part No. of C35.

lete 0160-0050.
Add 0160-3192.

G-2
PACKARD
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C H A N G E  5

C H A N G E  6
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Figure 5-16. Power Supply (Part of Change 1)
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Model 628A

CHANGE 8

Page 21, Figure 5-16:
Change line switch as shown in the following illustration.

TM11-6625-2909-14

ble 6-6. Table 6-1:
1 to 3101-1395 SWITCH-PB DPDT-DB ALTNG 105A 250 VAC,

Table 6-2:
3101-1248 (see Change 1) to 3101-1395 SWITCH-PB DPDT-DP ALTNG 10.5A 250 VAC.

CHANGE 9

G - 5HEWLE PACKARD



W A R R A N T Y  C L A I M  A N D  A D J U S T M E N T  P R O C E D U R E

for microwave tubes supplied by the
HEWLETT-PACKARD COMPANY

for use in Hewlett-Packard instruments

The procedure described below is for use within the United States. For warranty claims arising outside
the U.S.A., before returning the tube, fill out form on the reverse side and send it with a request for
shipping instructions to your nearest Hewlett-Packard Sales and Service Office or to:

(in Western Europe) (Rest of World)
Hewlett-Packard S.A. Hewlett -Packard Co.
1217 Meyrin
Geneva, Switzerland

International Marketing Dept.

Telephone: (022) 41 54 00
1501 Page Mill Road

Telex: 2.24.86
Palo Alto, California, 94304, U.S. A.

Cable: HEWPACKSA
Telephone: (415) 326-7000
Telex: 033811
Cable: HEWPACK

Microwave tubes supplied by the Hewlett-Packard Company, either as original or replacement, for use in
Hewlett-Packard instruments are actually warranted by the tube manufacturer and not by Hewlett-Packard,
However, all warranty claims on tubes obtained from us either as original or replacement will be processed
by Hewlett-Packard.

In the event of failure you should purchase a new tube and return your old tube immediately to Hewlett-Packard.
Credit allowances will be passed on to you upon receipt of the defective tube.

For your convenience, warranty claims for all microwave tubes supplied by the Hewlett-Packard Company may
be made on this single form; merely fill out the information on the reverse side and return this form, along with
the defective tube, to your Hewlett-Packard Sales and service Office or to Hewlett-Packard. Please be sure each
space on the form is filled in--lack of complete information may delay processing of your claim.

Each tube manufacturer has his own warranty policy. Copies of individual Conditions of Warranty are available
from your Hewlett-Packard Sales and Service Office or from the Hewlett-Packard Company.

The following instructions are included to aid you in preventing damage in transit. Package your tube carefully-..
no allowance can be made on broken tubes.

1. Carefully wrap tube in 1/4 inch thick cellulosic cushioning, cotton batting, or other soft padding material.
Cable assemblies and other accessories not rigidly mounted to the tube should be padded and wrapped
separately to prevent damage to the tube during shipment.

2. Wrap the above in heavy kraft paper.

3. Pack in a rigid container which is at least 4 inches larger than the tube in each dimension.

4. Surround the tube with at least 2 inches of shock absorbing material, Be certain that the packing is tight
all around the tube.

5 Tubes returned from outside the continental United States should be packed in a wooden box.

6. Mark container FRAGILE and ship prepaid via Airfreight or Railway Express, Do not ship via Parcel Post
or Air Parcel Post since experience has shown that fragile items are more apt to be damaged when shipped
by these means.

Note

Tubes with permanent magnets can interfere with magnetic compasses.
For air shipment plainly mark container: “MAGNETIZED MATERIAL”

In warranty tubes purchased from Hewlett-Packard may be returned, with a completed warranty Claim Form,
to your local Hewlett-Packard Sales and Service Office, or to:

Hewlett-Packard Company
Customer Service Center
333 Logue Avenue
Mountain View, California 94040
USA

Rev 12/16/69



MICROWAVE TUBE WARRANTY CLAIM
INFORMATION FORM

RTANT: Please answer all questions fully -- insufficient information may delay processing
of your claim.

DATE:

PROM: (Tube Owner)

Company

Address

Tube type

Tube serial No.

Tube mfr.

Use in HP Model

Instrument serial No.

Tube is Original ( ) or Replacement ( )

Date tube received

Date of failure

Total hours filament operation

SYMPTOMS: (Please describe conditions prior to and at time of failure, along with description of
tube’s defect, if known)

IMPORTANT:
Replacement (new) tube serial No.

Signature

Title

12/16/69
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