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Section I
Figure 1-1 and Table 1-1

Model 493A /4954

Figure I-1. The Model 4953A Microwave Amplifier
(The Model 493A Microwave Amplifier is exactly the same in its physical construction)

Table 1-1.

Specifications

FREQUENCY RANGE:
Model 493A: 4 {0 8 Ge
Model 495A: 7 to 12,4 Ge

POWER OUTPUT: 1 wattor greater with 1-mw or
less input
GAIN: 30 db or greater with 1-mw or less inpul

GAIN VARIATION WITH FREQUENCY:
At l-watt ocutput: 6 db or less across the band.
Small Signal: 5 db or less across any 10% of the
band, except the 495A, which is across any
300 MHz of the band. 10 db or less across the
band, except the 493A which is 12 db or less
across the band

GAIN VARIATION WITH LINE VOLTAGE: 1 dbor
less for +10% variation from rated line voltage

MAXIMUM RF INPUT: 100 mw

INPUT/OUTPUT CHARACTERISTICS:
Impedance: 50 chms
SWR: 2.5 or less (cold)

CONNECTORS: Type N female

AMPLITUDE MODULATION:
Sensitivity: A modulation input of -20 V peak or
greater reduces the RF ocutput by more than
20 db firom de to 50 ke, Above 50 ke modula-
tion decreases approximately 6 db per octave
Residual AM:; Af least 45 db below modulated
output

NOISE:
Noise Figure: 30 db or less
Noise Power Quiput: 0 dbm or less

FRONT PANEL CONTROL:
Gain; varies grid voltage

METER: Monitors cathode current

DIMENSIONS:
NOTES. L 16 azsy =i
OOKEMSIONS. 1N INCKES K0 [MILLMETERS) - ) — “““““ EN

(B Eré RACK HEWGHT (MCLUDING FILLER STIUP : L -
FOR CABINET HEIGHTRELUSING FEETIADG (81 70 g P
EIR RAK ERIAT i

8 rean 1omon rEcess

ToP

REAR @

WEIGHT; Net 40 1b (18 kg); shipping 5310{23,9 kg)

POWER: 115 or 230 volts +10%, 50 to 60 cps, ap-
proximately 225 watts

ACCESSORIES FURNISHED:
Power Cord, T-1/2 ft long (2290 mm)NEMA plug.
Hardware for converting cabinet to EIA-conform -
ing rack mount.

ACCESSORIES AVAILABLE:
11501A Cable,type N male to type N female, 6 ft
long (1830 mm)
115004 Cable, type N male connectors,” 6 ft long
(1830 mm)

1-0
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Model 493A /495A

Section |
Paragraphs 1-1 to 1-23

SECTION |
GENERAL INFORMATION

T-1. INTRODUCTION,

1-2. This manual provides instructions for installa-
rion, operation, circuit description, and maintenance
of the % Models 493A and 495A Microwave Amplifiers,
The manual applies directly to instruments which
carry the serial number prefix indicated on the title
page. The Model 495A Microwave Amplifier is shown
in figure 1-1. Specifications for both lnstruments are
given in table 1-1.

1-3. DESCRIPTION.

1-4, The # Models 493A and 495A are broadband
linear amplifiers that provide signal amplification to
at least 30 db, The Model 493A covers the 4.0 to0
8.0 gc range; the Model 495A coversthe7.0 to 12.4 gc
range. Both instruments produce atleast ] watt at the
output with the application of 1 milliwattor less at the
input,

1-5., The Models 453A and 4954 ourpur can be ampli-
tude modulated. Externally supplied modulation sig-
nals are applied to the MOD INPUT, Since the modu~
lation circuit is dc coupled, anexternal leveler civcuit
can be connpected at the MOD INPUT to obtain rela-
tively flat power output across the band.

1-6. The Models 493A and 493A require no tuning
and are particularly useful for signal amplification
over a broad band of frequencies. The GAIN control is
the only variable frontr panel control, It controls rf
signal amplification and average rf power Output.

1-7, The Models 493A and 495 A traveling-wave ampli-
fier tubes (twi’s) wilize periodic permanent magnet
focusing, thus they are lightweight, compact and
consume less power than solenoid focused twi's.

1-8, An instrument in one freguency range can be
converted to an instrument in another frequency range,
since both the Models 493A and 495A are identical
except for traveling-wave amplifier tube.

1-G, Since the Models 493A and 495A are identical
except for the twr, the manual will be discussed in
terms of the Model 493A. The Model 495A will be
mentioned only when itg operation differs from thatof
the Model 4934,

1-10. The Model 4%93A uses a modular design which
includes a kit thatallows conversion toeithera cabinet
or rack mount configuration,

1-11, INSTRUMENT OPTION.

1-12. The oprion 01 Model 493A microwave amplifier
RY¥ INPUT and OUTPUT connectors are located onthe
rear panel. In zll other respects the option(1micro-
wave amplifier is the same as a regular microwave
amplifier,

01280-3

1-13, INSTRUMENT IDENTIFICATION,

1-14, Hewiett~Packard uses a two-gection eight-digit
gserial number {(000-0000G). If the first three digits
of the serial number on your lnstrument do not agree
with those on the title page of this manual, change
sheets supplied with the manual will define differences
between your instrument and the Model 493A described
in this manual.

1-15. COOLING SYSTEM.

1-16, The Model 493A uses the forced air method for
obtaining the desired remperature within the instru-
ment, [ncoming air is filtered through a specially
treated filter at the rear of the instrument. The air
filter should be checked periodically and if dirty,
cleaned, A dirty air flter will affect instrument
performance as well as component life, Refer topara-
graph 5-1 for air filter maintenance,

1-17. THREE-CONDUCTOR POWER CABLE.

i-18. To protect operating personnel, the National
Flectrical Manufacturers’ Association (NEMA) recom-
mends  that the instrument panel and cabiner be
grounded, A1l Hewlett-Packard instruments are
equipped with a three-conductor power cable which,
when plugged into an appropriate receptacle, grounds
the instrument., The offset pin on the power cable’s
three-prong connector is the green grounding wire,

1-19, To preserve the protection feature when opera-
ting rhe instrument from a two-contact outlet, use a
three-prong 1o two-prong adapter and connect the
green pigrail on the adapter to ground.

1-20. INCREASING TUBE LIFE,

1-2t. The carthode of the traveling-wave amplifier
tube has a shorter cathode life than those used in
conventional types of tubes. inaddition, the fraveling-
wave amplifier tube is expensive, TURNTHE INSTRU-
MENT OFF WHEN NOT IN USE,

1-22. TRAVELING-WAVE AMPLIFIER
TUBE (TWT).

1-23. The twt supplied with the microwave amplifier
and replacement twi's purchased from Hewleti~
Packard Company are guaranteed against electrical
faiture for a specified period {either period of time
from date of purchase or number of hours of instru-
ment operation). For information regarding warranty
contact your local Hewlet{-Packard field coffice. A
sheet for your use is included in the appendix of this
manual.

1-1






Model 4934 /4954

Section 1
Paragraphs 1-1 to 1-23

SECTION |
GENERAL INFORMATION

1-1. INTRODUCTIORN.

1-2, This manual provides instructions f[or installa-
tion, operafion, circuit description, and maintenance
of the % Models 493A and 495A Microwave Amplifiers.
‘The manual applies direcily to instruments which
carry the serial number prefix indicated on the title
page, The Model 495A Microwave Amplifier is shown
in figure 1~1. Specifications for both instrumentsare
given in table 1-1,

-3, DESCRIPTION.

1-4. The # Models 493A and 495A are broadband
linear amplifiers that provide signal amplificarion 1o
at least 30 db. The Model 493A covers the 4.0 to
8.0 gc range; the Model 4934 coversthe7.0 to 12.4 gc
range. Both instruments produce atleast L watt at the
output with the application of | milliwatt orless at the
inpur.

1-5. The Models 493A and 495A output can be ampli-
tude modulated. Externally supplied modulation sig-
nals are applied to the MOD INPUT, Since the modu-
lation circuit is dc coupled, anexternal leveler circuit
can be connected at the MOD INPUT to obtain rela-
rively flat power output across the band.

1-6. The Models 493A and 493A reguire no tuning
and are particularly useful for signal amptification
over a broad band of frequencies, The GAIN control is
the only variable front panel control. It controls rf
signal amplification and average rf power outpul.

1-7. The Models 493A and 495A traveling-wave ampli-
fier tubes (twt’s) utilize periodic permanent magnet
focusing, thus they are lightweight, compact and
consume  less power than solenoid focused twi's.

1-8. Apn instrument in one [requency range can be
converted to an instrumentinanother {requency range,
since both the Models 493A and 495A arve identical
except for traveling-wave amplifier tube,

1-9. Since the Models 493A and 495A are identical
except for the twt, the manual will be discussed in
terms of the Model 493A, The Model 495A will be
mentioned only when its operation differs from thatof
rhe Model 493A.

1«10, The Model 493A uses a modular design which
includes a kit tharallows conversion toeithera cabinet
or rack mount configuration,

1-11. INSTRUMENT OPTION.

1-12, The option 01 Model 493A microwave amplifier
REF INPUT and OUTPUT connectors are located onthe
rear panel. In all other respects the optionGimicyo-
wave amplifier is the same as a regular microwave
amplifier,
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1-13. INSTRUMENT IDENTIFICATION,

1-14. Hewlett-Packard uses a two-section eight-digit
serial number (000-00000). If the first three digits
of the serial number on your instrument do not agree
with those on the rtitle page of this manual, change
sheets supplied with the manual will define differences

etween your instrument and the Model 493 A described
in this manuval.

1-15. COOLING SYSTEM.

1-16. The Model 493A uses the forced air method for
obtaining the desired temperature within the instyue
ment. Incoming air is filtered through a specially
treated filter at the rear of the instrument. Thz air
filter should be checked periodically and if dirty,
cleaned. A dirty air filter will affect instrument
performance as well as component life. Refer topara-
graph 5~1 for air filter maintenance.

1-17. THREE-CONDUCTOR POWER CABLE.

1-18. To protect operating personnel, the Nationai
Electrical Manufacturers’ Association (NEMA) recom-
mends that the instrument panel and cabinet be
grounded, All Hewlett-Packard instruments are
equipped with a three-conductor power cable which,
when plugged into an appropriate recepiacle, grounds
the instrument. The offset pin on the power cable’s
three-prong connector is the green grounding wire.

1-19. To preserve the protection feature when operaw
ting the instrument from g two-contact outlet, use a
three-prong to two-prong adapter and connect the
green pigtail on the adapter to ground,

1-20. INCREASING TUBE LIFE.

1-21. The cathode of the traveling-wave amplifier
tube has a shorter cathode life than those used in
copventional types of twhes, Inaddition, the traveling-
wave amplifier tubeis expensive, TURNTHE INSTRU~
MENT OFF WHEN NOT IN USE,

1-22. TRAVELING-WAVE AMPLIFIER
TUBE (TWT).

1-23. The twi supplied with the microwave amplifier
and replacement twt's purchased from Hewleti-
Packard Company are guaranteed against electrical
failure for a specified period (either period of time
from date of purchase or number of hours of instru-
ment operation}. Forinformation regarding warranty
contact your local Hewlett-Packard field office. A
sheet for your use is included in the appendix of this
manual,

1-1






Model 493A/495A

Section Il
Paragraphs 2~1 to 2-§

SECTION i
INSTALLATION

2-1. AIR FILTER.

2-2, This instrument is equipped with a renewable
type air filter., When first unpacking and placing the
instrument into service the filter must be coated with

a dirt gathering adhesive to make it effective, While
light machine oil is satisfactory, we recommend a
water-soluble adhesive such as ““Super Filter Coat®’
manufactured by Research Products Corporation of
Madison 1, Wisconsin,

2-3. MECHANICAL INSPECTION.

2-4, Unpack the instrument upon receipt and inspect
it for signs of physical damage such as scratched
panel surfaces, broken knobs, etc. The Model 493A
should be checked electrically. Section V includes a
performance check which is an in-cabinet check to
verify proper operation and isg a good test as part of
incoming inspection, If there is anyapparentdamage,
file a claim with the carrier and referto the warranty
page in this manuat,

2-5. INSTALLATION.

2«6, The Model 493A is of modular design, Itis
shipped as a cabinet instrument, A kit is included

with the instrument for conversion from cabinet to
rack mount configuration {see paragraph 2-7, Con-
version to Rack Mount).

Note

The instrument fan is located on the rear
panel, Make provisions to insure that the
instrument obtains sufficient air. The am-
bient temperature within rhe instrument
should not be greater than 35°C,

2-7. CONVERSION TO RACK MOUNT.
2-8. To convert the Model 493A to a rack-mounted
instrument, proceed as follows (see Figure 2~1):

a. Remove adhesive~backed trim strip from sides
of instrument,

b. Remove tilt stand by pressing the two sides of
the stand toward center of instrument.

¢. Remove plastic feet by pressing button in center
of each foot and sliding the foot toward center of
instrument.

d. Attach filler strip to bottom of instrument.

RACK MOUNTING FLANGE """"""""“; @ l-— TRiM STRIP

‘ Sy PLASTIC FOOT
P
FOOT RELEASE BUTTON
BGTTOM COVER

LO-M—~d146

Figure 2~1, Cabinet to Rack Mount Conversion

01280-1



Section 1
Paragraphs 2-9 10 2-12

e. Add filler strip to bottom of instrument.

2-9. POWER REQUIREMENTS.

2-10. The Model 493A is usually shipped connected
for 113-voit, 30 to 60 cps operation. To convert te
230-volt, 50 to 60 cps operation:

a. Move slide switch in the rear of the Instrument
to the 230-volt position (when properly positioned
switch will read 230 volis), See figure 2-2.

CAUTION

NEVER SWITCH THE 115-230VOLT SWITCH
52 FROM ONE POSITION TO THE OTHER
WHEN THE INSTRUMENT IS INGPERATION,

b, Replace the 3-ampere standard fuse with a
1-1/2 ampere standard fuse,

2-2

Model 493A /4954

2-11. REPACKAGING FOR SEIPMEN?.

2-12. The foliowing list is a general guide for re-
packaging an instrument for shipment, However, if
you have any questions, contact your Hewletr-Packard
Engineering 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,

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

d. Use a heavy cardboard carton or wooden box tc

house the instrument and use heavy tape or metal
bands to seal the container.

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

01280-3



Model 4934 /4954

Section III
Paragraphs 3-1to 3-16

SECTION 1
QPERATION

3-1. INTRODULTION,

3.2, The Model 493A Microwave Amplifier has only
one control, the GAIN control; thus it is easy to oper-
ate. The GAIN controland input and cutput connectors
are explained under paragraph 3-3.

CAUTION

The instrument should not be allowed to re-
main in operation for long periods of time
without fan duct and panels. Ambient tem-
perature within instrument will increase
causing excessive helix current to flow.

3.3. FRONT PARNEL CONTROLS.

3-4. GAIN CONTROL. The GAIN control sets the gain
of the amplifier. Maximum input-vs-cutput gain of the
instrument is at least 30 db for ouiputs up fo 1 watt.
With a signalapplied at the microwave amplifier input
the only way to insure zero output is to place the instru-
ment on STANDBY.

3-5. CURRENT METER. The current meier monitors
cathode current. The instrument has a gainof at least
30 db for outputs up to 1 watt when the GAIN control
is adijusted to within the RATED POWER limits indi-
cated on the meter.

3.6, RF INPUT AND OQUTPUT. Anrfsignal, up to
100 milliwatts, in the 4.0 to 8.0gc range (7.0 to 12.4 ge
for the Model 495A) is applied to the RF INPUT. Input
and output impedance ig 50 ohms at rf frequencies;
infinity at dc. SWR is less than 3:1.

CAUTION

DO NOTAPPLY AN INPUT SIGNAL BEFORE
APPLYING AN EXTERNAL LOAD AT THE
RFOUTPUT. THE TWT CAN BE DAMAGED.

3-7. MODULATION INPUT. The MOD INPUT accepts
externally applied dc to 500 ke signals up to 10 volts
in amplitade, or de to 100 ke sigrals up to -20 volts in
amplitude. Modulation signal amplitudes of -20 volts
will produce a modulation on-off ratio of at least 20 db,
Since the modulator is dc coupled, an rf power leveler
circuit can be applied between the RF POWER OUT -
PUT and MOD INPUT {see paragraph 3-16), Under no
circumstances should the modulation voltage be allowed
to go positive unless GAIN is reduced accordingly. In
other words, peak cathode current must not exceed
RATED POWER level.

3-8. OPERATING INSTRUCTIONS,

3-9. Turn-on and amplitude modulation procedures
are given in figures 3-1 and 3-2,

01280-5

3.10, RICROWAVE AMPLIFIER APPLICATIONS.

3-11. The Model 493A is used for broadband or
narrow-band power amplification and amplitude mod-
ulation. An external rf leveler circuit can be em-
ployed where relatively constant output power is
required.

3-12. BROADBAND AMPLIFICATION. The Model
493A will faithfully amplify many broadband signals
such asthose employed in radar, televisionrelays and
microwave carrier systems. In additionto thisbroad-
band feature, it has a linear amplification character-
istic over the frequency range.

3-13, Of the many broadband applications of the Model
493A, some of the most useful are: 1) investigation of
information handling capacily in broadband microwave
communications systems, 2) amplification of low-
frequency harmonics to produce frequency markers
uged in microwave-frequency measurements,

3.14. NARROWBAND AMPLIFICATION. The Models
493A and 495A can be used for narrowband amplifi-
cation at any one point acrossthe 4.0 to 12.4gc range.
Noise can be greatly reduced by employing a narrow
bandpass filter in conjunction with the Models 493A
and 495A Microwave Amplifiers.

3-15. POWER AMPLIFICATION. The Model 493A can
be used as a moderate power, broadband signal source
by amplifying the low power output of klystron signal
generators in the 4.0 to 12.4gc range. Thus a micro-
wave source-amplifier combination can be used in
many applications where a generous amountol micro-
wave power is required. Typical applications are
1) wide-range antenna measurements to plot patterns
to determine efficiency, directivity, etc., 2) portable
low-cost means of providing moderate power micro-
wave-signal sources for field -testing a microwave
installation.

3-16. CONSTANT OUTPUT AMPLIFICATION. Many
amplifier applications require a constant output level
characteristic. Although the Model 493A traveling-
wave amplifier tube' s saturated output characteristic
can be used to provide nearly constani power output,
the use of feedback circuitry provides a4 more versa-
tile and effective means of control, One such arrange-
ment for obtaining relatively constant rf output power
is shown in figure 3-3. In this cireult a portion of the
rf signal is coupled from the traveling-wave amplifier
tube output, through a directional coupler to a detector
guch as a crystal rectifier. The detected rf output is
then amplified and applied to the MOD INPUT. With
this arrangement any tendency for the output-power
level to increase is immediately detected, amplified,
and fed back to reduce the gain of the amplifier, Con-
versely, any reduction in output level increases the

3-1



Section I1I Model 493A/495A

Figure 3-1

STANDBY [sL4 CATHODE CURRENT
a ) : i :
o BATED POWER 3n | J

4934 MICROWAVE AMPLIFIER
A0 B0GC

HEWLETT @ PACKARD

LINE MOD. NPT RF POWER
OFF  STANDEBY  ON nane INOUT CUTRYT

& @ o Q @

/
0) O ®

CAUTION

NEVER APPLY POWER TO THE MODEL
4934 /495A INPUT UNLESS ITS QUTPUT 1S
TERMINATED INTO A 50-0HM LOAD,

THE TWT CAN BE DAMAGED,

. Set LINE switch to ON, The STANDBY lamp
glows. Approximately 90 seconds later the ON
lamp will glow and the instrument is ready for
normal operation. If the Model 4934 /4954 is
placed in the STANDBY position, the STANDBY
lamp will glow. Approximately 90 seconds later
high voltage will be applied to the instrument
only when the primary power switch is set from
STANDBY to ON, The purpose ofthe STANDBY
position is to iastantly turn vf power output ““on’’
or “off’” after initial turn-on without waiting for
the initial 80-second time delay.

Note

The instrument should be rurned to ON
and allowed to warm up for 30 minutes
before proceeding to step 2.

. Rotate GAIN control clockwise towithin RATED

POWER indicated on meter (full clockwise),
With the CURRENT meter pointer set within
normal meter limitg, a maximum of 1 mw at
the input produces a minimum of I wasr at the
output across the frequency range. Small signal

gain is atleast 30 db. A constant l-mw signal
at the input of the Model 493A /495A across the
band produces an amplified power output vari-
ation across the band of 6 db or less,

Note

If excessive helix current is drawn by
the twt, the overload relay K3 will ener-
gize, removing high voltage from the cir-
cuit. Also if the filament voltage is not
correct, the fail-safe relay K304 will ener~
gize, removing high voltage and filament
voltage from the circuit. In such cases,
the primary power switch must be switched
off, then on again, If condition persisis re-
move the power from the instrument and
troubleshoot,

. Connect Model 493A/495A OGUTPUT 1o the in-

strument into which the amplified signal is to
be applied,

. Apply rf power to the Model 493A /495A INPUT,

The maximum allowable power than can be ap-
plied to the Model 493A/495A INPUT is 100 mw.

Figure 3-1. Turn-On Procedure

01280-3




Medel 493A/495A Section 11
. Figure 3-2

STANDBY - Ok ’ CATHODE CURRENT

O O

4530 MISROWAVE AMPLIFIER
40-204G

HEWLETT @ PACKARD

LINE MOO. INPUT @ RE SOWER
QFF  STANDBY ON AKX

INPUT QUTRYT

© & @ © ©

LB-t-aay

® ®
® ®

1. Rotare the GAIN control full clockwise,

2. Apply a negative-going signal to the MOD INPUT.
Specificarions: bandpass for small signalinputs
de to 500 kc; bandpass for large signal inputs
de to 100 ke, Small signal inputs are from O to
-10volts; large signal inputs-10 to-20 volts,
Bandwidths are measured at the grid of thetwt,

Note

Peak cathode current must not be allowed to
exceed RATED POWER. levei. If the MOD
INPUT voltage is positive during any part of
the modulation cycle, GAIN must be reduced
accordingly.

Figure 3-2, Amplitude Modulation
01280-5 3-3



Section II
Paragraphs 3-17 to 3-18

gain of the amplifier to hold the output level constant,
In practice, output levels can be held within 1db during
input signal variations as great as 20 db.

Note

The limitations to the degree of leveling ob~
tainable is determined by errors introduced
by crystal detectoy and directional coupler.

3-17. BUFFER OR ISOLATION. The & Model 493A
Microwave Amplifier can alsobe used as a buffer be-
tween a microwave-signal source andan external load.
As a buffer it isolates load reflections from the signal
source and eliminates the problems whichoceur when
the source is modulated directly.

3-18. AMPLITUDE MODULATION. The Model 483A
is particularly suitable for use in power amplifier
systems. This feature opens new fields of application
since it is not possible to amplitude modulate a reflex

klystron directly. Furthermore, the traveling wave.

amplifier tube' s use as a power amplifier means that
rioutput from a microwave oscillator canbe sine wave,

34
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pudse, or pulse-train modulated without starting delays

~and jitter generally present when the oscillator itself

is modulated. Thus, in addition to amplification the
traveling-wave amplifier tube provides a simple sys-
tem of amplitude modulation.

SIGNAL
GENERATOR
SOURCE
4-12.4g¢
A 4
DETECTOR,
0utPyT HODGLATION  guTPOT
o CINPYT INPUTO ol -
| OUTPYT-=
4534 /4954 MICROWAVE D'ggg;*g*‘f;‘“-
AMPLIFIER “OUPLE
Figure 3-3. RF Leveler Setup
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Section IV
Paragraphs 4-1 to4-8

SECTION IV
CIRCUIT DESCRIPTION

4-1. INTRODUCTION.

4-2, The Models 493A and 493A circuitry is the same,
Only the traveling-wave amplifier tube (twr) types are
different, However, the basic traveling-wave tube
explanation given in this section applies for both the
Models 493A and 495A twt types.

4-3. OVERALL DESCRIPTION.

4-4, A block diagram of the Model 493A is shown in
figure 4-1. The purpose of the Model 493A Microwave
Amplifier is to provide a means of amplifying a signal
in the 4.0 to B,0 gc range (7.0 to 12.4 gc range for
the Model 495A), to control thearmnount of amplification
produced, and to supply exteirnal modulation facilities
*for the amplified signal.

4.5, The signal is applied to the microwave amplifier
input, amplified, and taken at the output of the travel-
ing-wave amplifier rube {twt), All voltages required
by the twt are supplied by the regulated high-voltage
power supply and the modulator. The regulated high-
voltage power supply suppliies collector, helix, and
anode volrages to the twt, The modulator supplies
voltages to the grid of the twt, Power gain of the twt
is controlled by the modulator GAIN control. Positive

voltage for the modulator is supplied through a4 300-
volt regularor circuit which maintains +300 at mod-
ulator; negative voltage is supplied by the modulator
power supply. Cathode current Is monitored by the
current monitoring meter M201,

4-6, TRAVELING WAVE AMPLIFIER TUBE.

4~7. The traveling-wave amplifier tube used in the
Model 493A/495A includes an electron gun which pro-
jects a focused beam through a helically-wound coil
to a collector electrode (shown in figure 4-2). The
focused electrons are held in a pin~like beam through

the helix by the periodic permanent magnet focusing

which produces a powerful magnetic field along the
full length of the tube.

4-8, The ri signal coupled into the gun end of the
helix travels around the turns of the helix and thus
has its linear velocity reduced by an amount equal to
the ratio of the length of wireinthe helix to the length
of the helix itself, The electron beam velocity, deter-
mined by the potential difference between the cathode
and the helix, is adjusted so that the electron beam
travels a little faster than the rf signal. The electric
field of the rf signal on the helix interacts with the

l COLLECTOR

REGULATED HELIX, ouTPUT
HIGH VOLTAGE iz
POWER SUPPLY ANGDE e
V- V4 - u <
k4
TWT
+300VOLT +300 VOLTS (REG.) v7
REGULATOR

- ]l
GRID P
g v
~350 VOLT £ C

POWER SuPPLY | —350 VOLTS (REG) CATHODE CURRENT -

(REG} METER CATHODE
V401, V402 (RE) M20I
. 7 -/ R204
oD inPUT J
9 F. @
J101 LI 32 |
o MODULATOR = R205 METER
¥403, V404 SENSITIVITY 60~ M- 3576

s

Figure 4-1, Model 493A/495A Block Diagram
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Figure 4-2
an CERAMIC SPACERS
HELIX BARREL ORIFT TUBE \ODE
COLLECTOR \ CERAMIC SUPPORT ROD e HEATER
: j i

7

F OQUTPUT
WINDOW

1. Electron beam directed through center ofhelix,

2, RF signal coupled into helix, The arrows
show' direction and magnitude of force exerted
on the electron beam by the rf signal,

3. Electron bunching caused by the electric field of
the rf signal.

4, Arnplification of signal of helix begins as the
field formed by the electron bunches interacts
with the electric field of the rf signal. The
newly formed electron bunch adds a small
amount of voltage to the rf signal on the helix.
The slightly amplified rf signal then produces
a denser electron bunch which in turn adds a
still greater voltage to the rf signal, and so on.

5. Amplification increases as the greater velocity
of the electron beam pulls the electron bunches
more nearly in phase with the electric field of
the rf signal, The additive effect of the two
fields exactly in phase produces a greatest re-
sultant amplification.

6. Arttenuators placed near the center of the helix
reduce all the waves traveling along the helix
to nearlyzero, This preventsundesired waves,

\

R.E INPUT CATHODE
WINDOW ASSEMELY
GRID EVACUATION
TIP-0FF
ELECTRONS

— BUNCH
3 (? HERE

DIRECTION AND MAGNITUDE
CF THE FORCE EXERTED ON
THE ELECTRON BEAM BY THE

ELECTRIC FIELD OF THE CW WAVE

L0~ 6585

such as waves reflected from mismatchedloads,
from returning to the tfube input and causing
oscillation.

7. Electron bunches travel through atrenuator un-
affecred,

8. Electron bunches emerging from attenuator in-
duce a new xf signal on helix. New rf signal
is the same frequency as the original rf signal
applied,

O

Field of newly induced rf signal interacts with
bunched electrons to begin the amplification
process over again.

10. For a short distance the velocity of the electron
bunches is reduced slightly due to the large
amount of energy absorbed by the formation of
the new ri signal,

11, Amplification increases as the greater velocity
of the electron beam pulls the elecrron bunches
more nearly in phase with the electric field of
the rf signal,

12, At point of desired amplification the amplified
rf signal is coupled out of the helix, NOTE
THAT THE ““AMPLIFIED’” RF SIGNAL IS A
NEW SIGNAL, WHOSE ENERGY IS5 WHOLLY
SUPPLIED BY THE BUNCHED ELECTRON
BEAM,

Figure 4-2. TWT and How it Works
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electron field created by the electron beam and in«
creases the amplitude of the signal on the helix, thus
producing the desired amplification.

Note

The ceramic magnets used in twt, 493A will
defocus the electron beamif ambient temper-
ature of the instrument exceeds 35°C. Thus
with twt operating above this temperature
poor power amplification performance can
be expected.

4.9, REGULATED HIGH YVOLTAGE
POWER SUPRLY.

4-10, A block diagram of Regulated High Voltage
Power Supply is shown in figure 4-3, The regulated
high-voltage power supply is a series regulated power
supply that includes series regulator V1/V2, reference
wbes V3, V4, and differential amplifier V3.

4-11. The series regulator V1/V2 is comnected in

series with the main load. A regulated output voltage’

is obtained by varying the internal resistance of the
series regulator to compensate for variations in load
current and source voltage,

4-12, Initially the voltage at the grid of V5B sets the
conduction of the series regulator which in turn sets
the output voltage level. When the gutput voltage varies
from the level set by the high voltage level adjust
R57, these variations are sensed at the grid of VSA/B.
The resultant signal is amplified and sent to the
series regulator., The series regulator resistance
varies to maintain the output voltage constant,

4-13. C12 and C13 (see figure 5-12) are part of the
bypass and filter circuits at the output of the regulator
wbhes V3, V4, C15 couples ac ripple directly to the
grid of V5, thus decreasing ripple voltage by lowering
dynamic tmpedance.

4-14, A voltage doubler which includes CRY through
CR20 and 'C11A/B produces approximately 2.9 to
3.4 kv at normal line voltage, The actual high voltage
output is dependent on how the transformer T1 has
been connected (see rable, figure 3~12).

4-15. CATHODE CURRENT ADJ. The cathode current
adj R53, is connected in a resistive string from the
high-voltage power supply regulated output to ground.
When an anode type tube is used, adjustment of R53
setg the volitage on the anode thus setting beam cur-
rent, The ancde voltage is set to the value that will
produce ai least 1 wattat the RF OUTPUT with the
application of 1 milliwatt or less at RF INPUT. RS33
ig inoperative for those tubes that donot have an anode,

4.18, +300 VOLT REGULATION CIRCUIT.

4-17, This regulated power supply includes the + 300
volt regulator V6, and +300 volt control tube V8, The
circuit is a series regulated supply similar in operation
to that of the high voltage power supply. The supply
derives its voltage from the regulated high voltage
power supply and thus produces a nearly ripple free
highly repulated voltage tothe modulator. There isno
control for adjustment of the +300 volt modulator power

01280 -5
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supply. All components ave fixed ro provide the +300
volt output tothe modulator regardless of the high volt-
age power supply output. The =330 volt supply isthe
reference for the +300volt regulated power supply.

4.8, MODULATOR.

4-19. A block dizgram of the modulator is shown in fig-
ure 4-4. The modulator includes an amplifier circuit
and a regulated power supply. The amplifier circuitis
a dec coupled circuirthat sets the gain characteristics of
the traveling-wave amplifier tube and accepts exter-
nally applied amplirnde modulation signals from dcto
500kc (de to 100 ke for large signals). The regulated
power supply provides -350volts to the amplifier ¢ir-
cuit and high voltage power supply.

4-20, AMPLIFIER CIRCUIT. The amplifier circuit
includes Differential Amplifier V403, Output Ampli-
fier V404, and Hold-off Transistor Q401. External
modulation signals are applied through the A section
of the Differential Amplifier V403, to the output am-
plifier V404, The V404 ourput is applied to the grid
of the traveling-wave tube, Degenerative feedback is
supplied from the output of V404 to V403 to increase
stability and frequency response.

4=21, Gain of the TWT (average rf output ievel) is set
by adjusting the GAIN control in the B section of the
Differentizl Amplifier V403. The voltage at the grid
of the TWT is set at some negative potential. The
Cain Limit Adj control R418 sets the highest positive
voltage on the grid of the TWT. Hold-off transistor

401 protects the TWT from a transient when the in-
strument is switched from STANDBY to ON. Normally,
the application of a step-function positive voltage when
turning on the +300 volt supply to the modulator would
result in a positive transient spike to the TWT grid.
This transient spike would cause excess helix current
to be drawn and the helix overload relay to operate.
Toprotect the instrument the Hold-off Transistor Q401
applies a positive voltageto V4038 during the stand-by
period. This positive voltage saturates V4038 holding
V404 in a condition such that the voltage applied to the
grid of the TWT is negative, This action takes place
whenever the voltage on the base of Q401 (a npn tran-
sistor) drops. This drop in voltage causes Q401 to
cut-off, When Q401 is cut off the only voltage applied
to CR403 isthe voltage developed through R414, R415,
and R431. This positive voltage is applied through
CR403, since CR403 willnow be forward-biased, tothe
grid of V403B. When the instrument is switched from
STANDBY to ON the positive voltage from the +300
volt supply isapplied tothe base of Q401 through R416
and R417. This positive voltage turns Q401 on, caus-
ing current to flow from the -350 volt supply through
R417, 401, andR415 to CR403. This negative voltage
will back-bias CR403 causing it to open and disconnect
the hold~-off circuitry. The instrument is now back to
its normal operating condition.

4-22, -330 VOLT REGULATED POWER SUPPLY.
The regulated power supply is a conventional series
regulated power supply that provides ~350 volts for
the amplifier circuit. The circuit includes the series
regulator V401A, control tube V4018, and reference
tube V402, The -350 V Adj control R405 is used to
set the regulated voltage output of the supply.

4-3
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Figures 4-3 and 4-4

Al HIGH VOLTAGE BOARD . -
HALE WAVE fos COLLECTOR Pl
s RECTIFIER A
! CRS
: |
HIGH VOLTAGE :
j RECTFIER SERIES HELIX
» REGULATOR ot
AND DOUBLER oy
CR7-20, Cif G
VOLTA RE6 | FTWT
— T Gt Bl
i1 REFERENCE DIFFERENTIAL 0
TUBES AMPLIFIER $ 52 R57
V3, V4 V5 '
i
it ANODE
! R4|—43% R53 %.4. ? !
@ $R59-
- +300 R4 G~ CATHODE T R65
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POWER SUPPLY - CONTROL ADJ. a0-w- e52
REGULATOR
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Figure 4-3. Block Diagram of Regulated High Voltage Power Supply
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+300V —
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Figure 4-4. Block Diagram of Modulator
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£-23. RELAY SEQUENMNCE.

4-24, A simplified illustration of the relay sequence
is shown in figure 4-3. When the Model 4934 is first
turned to ON, power is applied tothe transformer T2,
Filament voliage is applied to all tubes in the instru-
ment as well as to the 90-second time delay relay K1.
After 90 seconds have elapsed, relay Kl will close,
completing current flow path for delay slave relay K2.
The relay K2 will energize: 1) completing the current
path to the high voltage transformer T1, and 2) it will
act as a holding relay for itself by bypassing the con-
tacts at the time delay relay K1. The instrument is
now operating normally. VI, V2, and V5 filaments
and relays K1, K2, and K3 are held 200 volts above
the helix.

4-25. When the tnstrument is placedon STANDBY the
sequence will be the same as described in paragraph
4-24, bur high voltage will be applied tothe instrument
after 90 seconds, only if the Model 493 A primary power
switch is piaced in the ON position. The STANDBY
position permits the turning of RF power " on" or "off*
instantly by switching from STANDBY to ON (or from
ON to STANDBY}, once the initial 90-second time delay
has elapsed.

4-26. In the event excessive helix current is drawn
by the traveling-wave amplifier tube, a protective
device, the overload relay K3, will energize.

Section IV
Paragraphs 4-23 to 429

Energizing K3 interrupts the current path for delay
slave relay K2, which in turn removes power from the
high voltage transformer TL. CR22 acts asa half~-wave
rectifier for the 6.3 vac signal, when the overload re-
lay K3 is energized. This rectified output supplies
approximately 2.5 ma tothe overload relay K3 helding
it energized, once high voltage has been removed.

#4-27. REGULAYED FILAMENT SUPPLY.

4-28. The filament supply is a conventional series
regulated power supply that supplies approximately
6.3 volts dec to the filament of the differential ampli-
fier V103, and TWT, V7. Successive regulation is
provided by CR304 and CR305 to hold the base of Q301
constant, The filament adj. R306 sets the regulated
output voltage.

4-29, Protection inthe event that the filament voltage
exceeds the limits set by the filament adj. R306is pro-
vided by the relay K304 and CR308. K304 and CR308
areplaced in parallel withthe filaments, Ifthevoltage
limit set by filament adjust R306, is exceeded, CR308
will break down and K304, will energize, opening the
filament circuit and removing ac power to high voltage
power supply.

st FAif,~SAFE
PRIMARY RELAY
POWE R K304
SUPPLY FILAMENT
CIRCUIT
;
‘
Fi 4
N e %
o0 oo o
o STANDEY HIGK VOLTAGE
- rds TO REGULATED KIGH
VOLTAGE OQUTPUT
&S az B3
B [(C16
/HT*’D%‘ +IV=
T2 L o v e e o e e e o - CR22 P
Lo } 9L 04 p-TO HELIX
__________ E - - ;
90 seconp  DELAY
TIME DELAY  SLAVE K3
- RELAY / / HELIX
$ e "= /' OVERLOAD
H > . T <. /./ RELAY
> i ~
¢ H ? ~
‘:- —_
$iAB-2 8
TG JUNCTION

QF RET AND Res

Figure 4-5, Relay Sequence
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4-23. RELAY SEQUENCE.

4-24. A simplified illustration of the relay sequence
ig shown in figure 4-5. When the Model 493A is first
turned to ON, power is applied tothe transformer T2,
Filament volrage is applied to all tubes in the instru-
nent as well as to the 90-second time defay relay K1.
After 90 seconds have elapsed, relay K1 will close,
compieting current flow path for delay slave relay K2,
The relay K2 will energize: 1) completing the current
path to the high voltage transformer T1, and 2y it will
act as a holding relay for itself by bypassing the con-
tacts at the time delay relay K1. The instrument is
now operating normatly. Vi, V2, and V5 filaments
and relays K1, K2, and K3 are held 200 volts above
the helix,

4-25, When the instrument is placedon STANDEY the
sequence will be the same as described in paragraph
4-24, bur high voltage will be applied tothe instrument
after 80 seconds, only if the Model 433A primary power
switch i{s placed in the ON position. The STANDRY
position permits the turning of RF power "on" or ¥ off"
instantly by switching from STANDBY to ON {or from
ON to STANDBY}, once the initial 90-second time delay
has elapsed.

4-26. In the event excessive helix current is drawn {5

to 7 ma) by the traveling-wave amplifier tube, a pro-
tective device, the overload relay K3, will energize.

4-6

Model 493A /4954

Energizing K3 interrupts the current path for delay
slave relay K2, which in turn removes power from the
high voltage transformer 71, CRY acts asa half~wave
rectifier for the 6.3 vac signal, when the overload re-
lay K3 is energized. This rectified output supplies
approximately 2.5 ma tothe overload relay K3 hoelding
it energized, once high voltage has been removed,

4-27. REGULATED FILAMENT SUPPLY.

4-28. The filament supply is a conventional series
regulated power supply that supplies approximately
6.3 volis de to the filament of the differential ampli-
fier V103, and TWT, V7. Successive regulation is
provided by CR304 and CR305 to hold the base of (3301
constant.  The filament adj. R306 sets the reguiated
outpur voltage.

4-29. Protection inthe event that the filament voltage
exceeds the limits set by the filament adj, R306 is pro-
vided by the relay K304 and CR308. K304 and CR308
are placed in parallel withrhe filaments, Ifthe voltage
limit set by filament adjust R306, is exceeded, CR308
will break down and K304, will energize, opening the
filament circuit and removing ac power to highvoltage
power supply. :
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Section V
Paragraph 5«1 to 5-9

SECTION V
MAINTENANCE

5-1. AIR FILTER MAINTENANCE.

5-2. The air filter is located atthe rear of the ingtru-
mant., Inspect air filter frequently and clean when-
ever an appreciable amountofdirthas collected on it.
Proper maintenance of the filter will produce longer
twt rube and component life.

5.3. The filter should be washed in hot water and
detergent to throughly remove all dirt deposits,, After
filter is clean, allow it to dry. Compressedair speeds
the process.

5.4, To be most effective, the filter must be coated
with a dirt gathering adhesive, While light machine
oil is satisfactory, we recommend using a water-
soluble adhesive such as ““Super Filter Coat” manu-
factored by Research Products Corporation of Madison
1, Wisconsin.

5-5. This product is available in 1.5 fl. ounce cans
equipped with a handy spray applicator at most heating
supply stores. You can also obtain it from your o
Engineering Representative. The & Stock Number is
3150-0002,

RIGHT SIDE
COVERS

Figure 5-1.

01280-2

5-6. COVER REMOVAL,

5.7. @ modular instrument enclosures have re-
movable top, bottom, and side covers for easy access
o the instrument interior (see Figure 5-1). Instruc-
tions for cover removal and replacement are given
bhelow.

5-8. TOP AND BOTTOM COVERS.

a. Remove four flat-head serews from covers.

b. Slide cover back and off instrument.
c. To replace cover reverse procedure.

5-8. BSIDE COVERS,

a. Remove four round-head screws holding each
side cover.

bh. Remove gide cover.

¢. Reverse procedure to replace the side-cover
gections.

s TOQP  COVER

e BOTTOM COVER

493A/ASBA-B-1

Cover Removal
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Table 5«1, Test Equipment Required

Meodel 493A /4954

Instrument Type

Critical Specifications

tise

Instrument Recommended

VOM

Range: 5 to 3000 volrs
Accuracy: + 3%

Impedance: 10 megohms (floating input)

Check
DC Voltages

Triplett Model 620A

Check

AC Volimeter Range: 5 to 25 millivolts @ Model 400D ACVTVM
Accuracy: 29 AC Rippte A 0.02 pfd Capacitor
S . : {3000 volt rating) con~-
Frequency Range: 10 to 1600 cps nected in series with
Impedance: 10 megohmsg AC VTVM

DC Clip-Cn Range: 3 ma ro 10 ma Check {3 @ Model 428A Milli-

Miiliammeter . . Helix Current ammeter
Accuracy: £ 3% Figure 5-5

Signal Generator Frequency Range: 4.0 to 8.0 gc, Figure 5-5 & Model 618B

8.0 to 12,4 ge* through 5-9

Power Qutpur: 1 mw

& Model 6204
& Model 626A*

Power Meter

Range: 0.1 mw to 3 w

Figures 5-5

#p Model 434A

Frequency Range: 4.0 to 8.0 gc, and 5-8
8.0to 12.4 ge*

Accuracy: Within + 5% of full scale
Power Supply Regulated Output: G ro 20 volts Figure 53-8 & Model 7214
Wide Range Frequency Range: 1 ke - 500 ke 4 2% Figure 5-7 @ Model 200CD Wide
Oscillator Output to 600 ohms: 10 volrs Range Oscillator
Qscilloscope Band Pass: dc to 1 me Figures 5-6 & Model 175A

and 5.7 with
Sensitivity: 0.5 v/cm @ Mode} 17504, 1751A
Vertical Amplifier

Square Wave Frequency Range: 1 to 10 ke Figures 5-6 & Model 2114
Generator and 5-9

Rise Time: 0.01 psec

Signal Amplitude: 10 volts
Crystal Detecror Frequency Response: 4.0 to 8.0gc, Figures 5-7 @ Model 423A Crystal

8.2 to 12.4 gc* and 5-9 Detector

Square Law Characteristic: +1 db
{matched pair + 2 db)

Sensitivity: 0,1 v/mw

*  for Model 495A only
NO marking used for both Models 493A and 493A

t

A VOM used in conjunction with the current monitoring resistors R201, R202
R203 can also be used to measure current

S
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5-10. TEST EQUIPMENT REQUIRED.

5-11, Test equipment used in the calibration of the
Model 493A is given in table 5-1, Test Equipment
Required, The table includes the type of equipment
to be used, the critical specifications required for
testing, where test equipment is uged, and recoms-
mended commerically available test equipment used
in the calibration of the instrument,

5.12. TROUBLESHOOTING PROCEDURE.

5-13. The troubleshooting procedure localizes trou-
bles to a section (twt, high voltage power supply, or
modulatory. Troubles that usually arise affect power
amplification or modulation, The following procedure
lists checks to be made, voltage limits, and ref-
erences to adjustment procedures. Voltage Hmits for
collector /helix, anode and grid refer to values stamped
on the twt capsule. If a voltage cannot be adjusted
within the limits given, use the troubleshooting chart
(figure 5-2) as a guide to isolate the cause of trouble.

CAUTION
Do not operate instrument without {an duct and

covers for lopg periods of time. Cover 1s
needed to maintain ambient temperature of
the instrument below 35°C.
a. TWT filament voltage 6,2 0.1 volts (para 5-24),
b. Collecfor/helix voltage £ 10% (para 5-25).
c. Anode voltage & 109 (para 5-26).
d. Grid voltage +1 volt (para 5-28) check:
(1) -350 volts +2 volts applied to modulator,
(2} 300 volts +10 volig applied to modulator,
(3) R418, gain limit adj.
{4) Current sink, Q401,

e. Frequency response and bandwidth of modulator
(paragraphs 5-32 and 5-33).

f. V403 and V404.

Note

Any change in collector/helix voltage causes
a proportional change in anode voltage, Fol-
lowing repair or adjustment of collector/
helix voltage, adjust anode voltage and check
for proper grid voltage,

5-14. REPAIR.

515, The Model 493A uses etched circuit boards. A
special procedure is required to repair or replace
components on the boards, The procedure for repair-
ing the circuit boards is given below,

01280-5
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5.16, @ uses three types of etched circuitboards: the
single sided, double sided, and plated through circuit
board. Soldering techniques vary for each. Regard-
less of which board is used, these general rules should
be followed.

a, Take care not to apply excessive heattothe con-
ductor or component being soldered.

b. Use a toothpick to clean holes before inserting
new component,

¢, To remove damaged component, ¢lip component
leads near component, Then apply heat and remove
each component lead with a straight upward motion,

¢, After rveplacing a éomponent, the printed circuit
board should be sprayed with a clear plastic such as
Kzrylon,

5-17. SINGLE SIDED BOARD: The single sided etched
citcuir board consists of a base board, funneled eyelets,
and conductor, TO INSURE GOOD CONNECTION
BETWEEN THE EYELET ANDCONDUCTOR, SOLDER
FROM CONDUCTOR SIDE.

5.18. DOUBLE SIDED BOARD: The double sided
etched circuir board consists of abase board, funneled
eyelets and conductors located on both sides of the
board. TO INSURE GOOD CONNECTION BETWEEN
THE EYELETS AND CONDUCTOR, APPLY SOLDER
FROM BOTH SIDES OF THE BOARD.

5-19. PLATED THROUGH BOARD: Theplated through
etched circuit board consists of a baseboard and con-
ductor. The board does not include funneled eyelets,
The coaductor material is plated to the walls of the
hole and effectively the conductor is extended into the
hole. THIS TYPE OF BOARD CAN BE SOLDERED
FROM EITHER THE CONDUCTOR OR COMPONENT
SIDE WITH EQUALLY GOOD RESULTS,

5-20. TWT REMOVAL.

a. Remove ac power cable from instrument.

b. Remove instrument's top and bottom covers(see
paragraph 5-8, Panel Removal},

¢. Remove fan air duct.

d. Disconnect twt leads from terminal board El.

e. Return cables and type N Panel Connectors with
tube. If input and output cables are detachable, dis-
connect them at the tube without disassembling type-
N panel connectors. If the cabled are not detachable,
disassemble type-N connectors, remove from panel,
re-assemble them, and return them wich the tube.

f. Rernove modulator plug-in A400.

g. Remove 1 mounting screw nearest ground ter-
minal {E1A, Figure 5-3), and swing E1 assembly aside.

. Place instrument on its side and remove four
gcrews holding twt to main deck (see Figure 5-4).

i. Remove twt and refer to twt warranty claim sheet
for packing instructions. Note: Fill out warranty
claim completely and include reason for returning twt
{e.g., low power, no power, etc.}.
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5-27. TWY INSTALLATION.

a, Replace modulator board.

b. Before installing new TWT, adjust filament voli-
age to value stamped on TWT capsuie with a 53-ohm,
5-watt load across filamentcircuit(see paragraph 5-24
FILAMENT ADJUSTMENT). Rough set -350 volt sup-
ply (measured between C401 and R431 and ground),
collector/helix voltage, anode and grid voltage as in-
structed in paragraph 5-24 through 5-27.

c¢. Remove modulator board.
d. Instali TWT,

. Re~attach the El board ro the instrument wall.
Connect the TWT leads to terminal board El.

f, Connect jumper wire berween EIC (grey filament
lead) and E1E (white cathode lead) on the El board.
All replacement tubes require the jumper between E1C
and E1E. Connect the TWT lead to terminal board El
as shown in table 5-2 and figure 5-3.

g. If the replacement tube is supplied with detachable
input and output cables, remove the cables from the
tube to avoid disassembling the type-N panel con-
nectors. If the cables are not detachable, disassemble
the type~N connectors to mount them in the panel.

h. Repeat stepfwiththe TWT input cable connector,

i. Replace modulator board.
j. Refer to paragraph 5-29 for optimizing TWT el-
ement voltages to obtain proper power amplification.
Note

The new modulator board, @ Stock No. 4954 -
65D, can be used with the old type TWT, @
Stock No. 1952-0016, if diode CR405, ®Stock
No. 1901-0029, is installed between pin 1 of
V404A and pin 6 of V404B,

k. Replace top and bottom cover.

Table 5-2. TWT Lead Identification

El Board

TWT Element Terminal Color Lead
gzﬁictor Eig Refer to tube data
Anode E1F sheet for proper
Cathode E1E identification of

leads,

- Grid E1D
Heater /Cathode] EIC
Heater E1B
Ground ElA

5-22. TWT VOLTAGE ADJUSTMENTS.

53-23. Usethis procedure when resetting TWT voltages
or after installing a TWT. Note that adjustment ofthe
collector/helix voliage affects anode voltage. When
collector/helix adjustments are made, the anode volt-
age adjustment must also be made, if applicable.

(1280-5

Section V
Paragraphs 5-21 to 5-27

CAUTION: The instrument should not be operated for
long periods of time without fan duct and covers.
Ambient temperature within the instrument will in-
crease causing excessive helix current to flow. This
wiil result in low power amplification and/or damage
to TW'T,

5-24. FILAMENT ADJUSTMENT.

a. Remove the instrument top cover {see para 3-8).

b. Rotate filament adjust R306, (figure 5-3) full
counterciockwise,

¢. Comnect de voltmeter between EIB and E1C {see
figure 5~3), DC voltmeter to 10-volt range.

d. Set Model 493A power switch to STANDBY.
e. Adjust filament adjust R306, for 6.2 vde,

f. Vary power line voltage from 103 to 127 vac.
The dc voltmeter reading should not vary more than
6.2 £0.1 volt,

Note

The filament voltage is factory adjusted to
6.2 volts do.  This will extend the filament
life of the TWT considerably,

5-25. COLLECTOR/HELIX ADJUSTMENT,

a. Parallel an ac and dec voltmeter; connect between
helix terminal {E1G) and ground (figure 5~3).

CAUTION: AC and dc voltmeter should be isolated to

withstand 3000 volts.
b. Set Model 493A power switch to ON,

¢. With the high voltage adj. R537, (figure 5-3) set
the collector/helix voltage tothe value stamped on the
TWT capsule.

WARNING: High voltage is present onthehigh-voltage
board Al and the terminal board El.
d. Vary power-line voltage from 103 to 127 vacg

collecror/helix voltage should not vary more than 5
volts; ripple voltage should not exceed 10 miliivolts.

5-26. ANODE ADJUSTMENTS (If Applicable).

a. Parallel and ac and dc velimeter; connect between
anode terminal {E1F) and ground {figure 3-3).

b, With the cathode current adjust R53 {figure 5-3),
set anode voltage to value listed in TWT data sheet,

Note

If the anode voltage range s not great enough to
obtain anode voltageneeded, R54 andR55( see
figure 5-12) can be interchanged to provide
proper voltage range. This is assuming col-
lector/helixvoltage is setto the proper value.

c. Vary power-line voltage from 103 to 127 vac,
Anode voltage should not vary more than 10 volts;
ripple should not exceed 25 millivoits {measured on
the TWT side of R203),

5-27. -350 VOL'T ADJUSTMENT.

a. Parallel an ac and dc voltmeter; connect between
junction of C401 and R431 (see figures 5-13 and 5-14)
and ground.
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Section V Model 493A/4954A
Figure 5-3
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Figure 5-3. @ Model 493A Top View
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Model 493A/495A Section V

Figure 5-4
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Section V
Paragraphs 5-28 to 5-30

Model 493A /495A
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Figure 5-5. Power Amplification Setup

b, With the =350 volt adj. R405 {figure 5-3), get
-350 volt regulated power supply to -350 volts.

¢, Yary line voltage from 103 to 127 vac. The
=330 volts should not vary more than +3 volts; -350
volt-supply ripple voltage should be less than 10
miilivolts,

d. Connecr de¢ voltmeter between pin 12 of A400
and ground, Place the dc voltmeter on the +300 volt
range and check +300 volts. Meter should read
+300 volts +10 volts, If not within the tolerance
specified check V6 and V8, Then, if still our of
gpecification replace R38 and R39.

e. Refer to para. 5-28, Gain Limit Adjustment,

5-28. GAIN LIMIT ADJUSTMENT.,

a, Parallel an ac and a dc voltmeter; connect be-
tween grid terminal EID and EIlE (figure 5-3).

b. Rotate GAIN control full clockwise,

¢. Adjust gain limit control R418, to voltage value
stamped on twt capsule,

d. Vary power-line voltage from 103 to 127 vac,
Grid voltage should not vary more than +1.5 volrs:
ripple voltage should be less than 10 millivolts.

3-29.0PTIMIZING TWT ELEMENT VOLTAGES TO

OBTAIN PROPER POWER AMPLIFICATION.
5-30. When all twt element voltages have been set, it
may be necessary to go back and optimize the col-
lector/helix anode and grid voltages to obtain the
desired power amplification.

a. Set up the Model 493A as shown in figure 5-3,

5§

b. Set up the signal generator for a 1 milliwatt out-

put at twt low power point {8.0 gc for 4934, 12.4 gc
for 495A).

Note

Make sure that the 1 milliwatt signal gener-
ator output includes the attenuation produced
by the coaxial cable and that thelosses in the
cable running to the output power meter have
been accounted for,

c. Microwave output power should be 1 watt or more,
If it is not, optimize the collector/helix voltage (high
voltage level adj. R57) for maximum power reading on
the power meter,

d. Optimize grid voltage. I power at minimum
power point is still less than | watt, increase anode
voltage to produce an rf output of at least 1 watt,

e. Connect a dc clip-on milliammeter to the orange
or yellow lead located on the board directly behind the
current meter (see {igure 5-3),

Note

Another method of measuring helix current
is to placea VOM across R202, SinceR202
is 1K, volts equal milliamperes,

f. Set signal generator frequency to low end of the
band; optimize the GAIN control for maximum helix
current. The helix current should be less than 4 ma.

g. lfthe helix current is greater than 4 ma or rf
output power is still below 1 watt, re-optimize the
collector /helix and grid voltage,

h. Adj. meter sensitivity control R203 for correct
meter indication within meter Rated Power Hmirt
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5.31. MODULATOR ADJUSTMENT.
5-32. FREQUENCY RESPONSE,

a. Connect the Model 493A/493A as shown in fig-
ure 5-0,

b, Rotate GAIN control full clockwise,

c. Set square-wave generator frequency to 10 kc and
adjust square~wave generator amplitude for modulator
output of 10 volts peak-to-peak,

d. Adjust highfrequency acj. R411 (see figure 5-3),
for optimum square-wave ourput. Rise time shouldbe
less than 0. 8 pusec, overshoot less than 5%.

e. Set square-wave generator frequency to 1ke; in-
crease signalamplitude toproduce a 100-volt peak-to-
peak signal atthe grid of the twt, Rise time should be
less than 10 psec, overshoot less than 5%.

5-33. BANDWIDTH,
a. Connect the Model 493A as shown in figure 5-7,

b. Set the sine-wave oscillator at ! kcandadjust its
output amplitude for a 10-volt peak-to-peak sine-wave
output at the grid of the twt,

c. Increase the frequency of the sine-wave oscil-
lator until the amplitude of the sine-wave voltage on
the grid of the twt decreases to 7 volts peak-to-peak,
Bandwidth specifications: 3 db variation from dc 1o
500 kc.

5-34., PERFORMANCE CHECK.

5.35. This performance check is an in-cabinet check
that is used to check instrument specifications, All
checks are made from the front panel. This procedure
can also be used as an incoming or outgoing guality
control check.

Section V
Paragraphs $-31 to 5-37

5-36, POWER AMPLIFICATION CHECK,

a, Refer to turn-on procedure, figure3~1, and setup
the Mode! 4934A; set primary power switch to ON and
allow the Model 493A to warm up for approximately
30 minutes.

b. Connect the Model 4934 as shown in figure 5«5,
Milliammeter not necessary for this check, Refer to
table 5-1, Test Equipmen: Required.

c. Set up the signal generator for 1 mwow output at
4,0 go for 4934, 12.4 gc for 495A,

d. Set power meter to 3-watt range; zero-set the
power mater,

e, Switch Model 493A primary power swirch from
STANDBY to ON,

f. Readingon power meter shouldbe atleast 1 watt.
Specification: At least I wati al the output with appli-
cation of 1mw af the input. Remember to compensate
for the losses in cable between the twt amplifier and
the power meter.

5-37. GAIN CONTROL POWER ON-OFF RATIO.

a, Set up the Model 493A as shown in figure 5-8
(power supply power off), Signa! generator set up for
a 1 mw output atmicrowave amplifier low power point,

b. Rotate Model 493A GAIN control full counter-
clockwise; record power meter reading,

¢. Rotate Model 493A GAIN control full clockwise;
record power meter reading, Difference between the
two readings should be at least 20 db. Specifications:
“Modulation On-0ff Ratio™. Power OUTPUT change
shouid be at least 20 db with the GAIN control.

SIGNAL GENERATOR
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SQUARE wave 47 7gc T-lige 1n-12.4gc
GENERATOR o - .
- 2uA D OO O
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| ; \\
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EID OF E}
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-ho~ 493A7 4954

oo, e
INPUT rE _ OUTPUT
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O OO

~#p~10503A CABLE

-hp—-11500A CABLE

ouwu'r@:@

—hp—1100IA CABLE

300
TERMINATION
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Figure 5-6. Frequency Response Setup
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Section V Model 493A /495A
Figures 5«7 and 5«8 '
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Section V
Paragraphs 5-38 to 5-40
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Figure 5-9, Residual AM Check

5-38, MODULATOR ON-OFF RATIO,

a, Connect the Model 493A as shown in figure 53-8,
with the signal generator and the power meter at the
same setting as those in paragraph 5«36 steps ¢ and d.

b. Rotate the Model 493A GAIN control full clock-
wise,

c, Power supply output voltage to the Model 493A
MOD INPUT, ZERQ volts; record power meter reading.

d. Turn on power supply. Adjust for negative out-
put. Increase power-supply output until power-meter
‘reading is 20 db less than that recorded in step c.
Power -supply voltage should be between 0 and -20 voits.

5-39. RESIDUAL AM CHECK,
a, Connect the Model 493A as shown in figure 5-9,

Note

Make sure the residual AM of the signal
generator used to test the Model 493A is
at least 45 db below signal level.

b, Ser up the square-wave generator for 1 ke,

¢. Signal generator output frequency 8 gc (12.4 ge
for the Model 495A)., Set generator MOD SELECTOR
for EXT+ modulation.

d. AdjustINPUT power to Model 493A for 100 milli-
volts (-18 db) reading af the ac vtvm.

e. Set Signal Generator for CW output and record
ac VI'VM reading which should be less than -55 db.

01286-4

Note

Readings taken on an average-reading volt-
meter, such as & Model 400D, require a +8
db correctionfactor to obtain the actual value
of the residual AM. This+8 dbfactor accounts
for a) the crystal square-law characteristic
and b) the difference between average and
peak values of square and sine waves. Thus,
a -55db ac vivm reading includes the follow~
ing: -10 db (-18 from step d plus 8 as ex-
plained above) produced by ac vivin and
crystal detector, and -45 db caused by resid-
ual AM.

5-40. MODULATOR FREQUENCY RESPONSE.

a. Connect the Model 493A as shown in figure 5-7,
b, Set Model 493A GAIN control full clockwise,

¢, Set up the signal generator for =15 dbm ourput
at 8 ge (12,4 gc for Model 49543,

d. Set up the wide range oscillator for a 1 volt peak-
to-peak output at 1 ke.

e. Adjust the signal generator power output so that
the detected 1 kc modulated signal on the oscilloscope
is set 10 a reference level.,

f. Ser up the wide range oscillator for a 1 volt peak-
to-peak output at 500 ke. The amplitude of the de-
tected signal should not have dropped more than 3 db.
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Section V
Paragraphs 5-41 to 5-44

Specification: Less than 3 db small signal outpur var-
iation dc to 500 ke.

5-41. SWR CHECK,

5-42. SWR of the rf input and output circuit is 3:1 or
better, and noyrmally need not bechecked if the instru-
ment meets gain and power output specifications,

5.43, I it is desired to check the swr, normal swr
measuring rechniques (i.e., slotted line or swept
frequency reflectometer) can be employed. 8 Appli-
cation Note 54 (available from your @ Engineering
Repregentative) describes new, improved swept fre-
quency techniques for measurement of swr, etc.

Note

The de resistance of the input and output cix-
cuirs, when measured at the panel jacks from
center conductor to ground, will reads, Fhe
50 @ impedance is achieved through trans-
mission line coupling.

5-12

Model 493A/495A

5-44. FREQUENCY RANGE CONVERSION.

a. Remove the twt from the instrument (see twt
removal, paragraph 5-20).

b. Replace twt in the instrument with twt in the
range desired (4 - 8 gc or 7 - 12.4 gc). See twt
installation, paragraph 3-21.

Note

Conversion from one frequency range {o an~
other may require switching of high voltage
transformer leads. Refer to ““note’” on reg-
ulated high voltage power supply schematic.

c. Refer to performance check procedure, para-
graph 5-34 and check instrument for specifications.

d. Replace the identification plate onthe instrument
with one indicating the frequency range and model
number of the new twt installed.
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Section VI
Paragraphs 6-1 to -7

SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION,

6-2. This section contains information for ordering
replacement partsfor instruments serial prefixed 350.
For those with other prefixes, see Appendix II. Table
6-1 lists parts in alpha-numrerical order of their ref-
erence designators and indicates the description and
# stock number of each part, together with any appli-
cable sotes. Table 6-2 lists parts in numerical order
of their & gtock numbers and provides the following
information on each part:

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 Appendix I.

¢. Manufacturer's stock number.

d. Total guantity used in the instrument {TQ col.}.

6-3. Miscellanepus parts not indexed in Table 6-1
are listed at the end of the table.

6.4, ORDERING INFORMATION.
6-5. To order a replacement part, address order or
inguiry to your nearest Hewleti-Packard field office
(see maps at the rear of this manual).
6-6. Specify the following information for each part:

a. Model and complete serial number of instrument.
b. Hewlett-Packard stock number.
¢. Circuit reference designator.

¢~ Description.

6-7. To order a part not listed in tables 6-1and -2,
give a complete deseription of the part and include its
function and location.

REFERENCE DESIGNATORS

A = assembly F = fuse p = plug v = vacuum tube, neon
B = motor FL = [iiter Q = trangistor bulb, photoecell, ete.
c = capacitor g = jack 28 = resistor w = cable
CR = diode ® = relay RT = thermistor X = gsocket
Di. = delay iine L = indugtor 8 = gwiich Y = erystal
ns = device signaling (lamp) M = meter T = transformer Z = petwork
E = misc electronic part MP = mechanical part
ABBREVIATIONS
A = amperes ELECT = electrolytic MOM = momentary RE = pround head
AF.C = automatic frequency control ENCAP = encapsulated MTG = mounting RMO = rack mount only
AMP = amplifier MY = mylar BMS = PoOt-mean-square
¥ = farads ROT = rotary
B, F.0. = beat {raguency oscillator FH = flat head NC = poprmally closed
BE CU = beryllium copper FIL H = fillister head NE = neon S - slow-Blow
8y = binder head : FXD = fixed NI PL = nickel plate et - ie‘:}.um
BP = bandpass NG = normally open SECT - zzcﬁonts)
BRS = brass GE = germanium NPO = pegative positive zero SEMICOP; « semiconduct
BWO = backward wave ogcillator Gl = glass {zero temperature e neuetor
. 81 = silicon
GRD = ground{ed} coefficient ) siL = silver
CER = ¢eramic NSR = not geparataly SL = slide
CMO = cabinet mount only H = henries replaceable SrL - special
COEF = coefficient HEX = hexagonal BT - esinless stest
COM = comimon HG = mercury OBD = order by description . 658 sles
COMP = composition HR = hour(s} OH = oven head
CONN = cohnector [0):4 = oxide TA = taptalum
(93 = cadmium plate IMPG = impregnated TD = time delay
CRT = gathode-ray tube INCD = incandescent P = peak T = titanium
_ \ INS = insulation{ed) PC = printed circuit board TOG = toggle
DEPC = deposited carbon PF = picgfarads = TOL = tolerance
EIA = Tubes or trangistors K = kile = 1008 10712 farads TRIM = trimmer
meeting Electronic PH BRZ = phosphor bronze TWT = traveling wave tube
Industries’ Associa- LIN = linear taper PIV = peak inverse voltage
tion standards will LK = lock POLY = polystyreng U = micro = 10'6
norrally resull in LOG = logarithmic taper POR = porcelain
instrument operating LPF = low pass filter POs§ = position(s) YVAC = VRCUMT
within specifications, POT = potentiometer VAR = variabie
tubes and transistors M = mill = 103 PR = peal-to-peak
o selected for sest MEG = meg = 1G5 PT = point w = wallg
= performance will be METFLM = metal film w/ = with
ot sup}giied if ordered MFR = manufacturer RECT = rectifier W/0 = without
S by @ stock numbers. MINAT = miniature RE¥ = radio frequency WW = wirewound
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Section VI Model 493A/495A
Tahle 6-1
Table 6-1. Reference Designation Index
Circuit & Stock No Description Note

Reference )
Al H4OBA-GER ASSY:HV REGULATOR BOARD
A2 435A-E5A ASSY:HV RECTIFIER
A% THRU
A139 NCT ASSIGNED
A200 G95A-65E ASSY:TwT TEST
A201  THRU
A299 NOT ASSIGNED
AZ00 489A-550 ASSY:F ILAMENT REGULATOR
A301  THRU
AZ99 MOT ASSIGNED
ALQO LO5A~55D ASSY :NVODULLATOR BOARD
Bl 21600026 FANMUFFIN
ce 01.50~u084 C:FXD CER 0,1 UF +80-20% S0OVDCW
c THRU :
c9 NOT ASSIGNED
c1le 0180-0024 C:FXD ELECT 40 UF 450VDCW
11 0160-0121 C:FXD PAPER 3,5 X 3,5 UF 10% 2000VOCW
ciz 0150-0024 C:FXD CER 0,02 UF +B0-20% S00VDCW
C13 0150-0024 C:FXD CER 0,02 UF +80-~20% £00VICW
Cla 0150-0012 C:FXD CER 0,01 UF 206 1000VDCW
C15 0160-0384 CiFXD PAPER 5600 PF +80-20% 3000VDCW
c16 0180~0058 C:FXD ELECT 50 UF +100-10% 25VOCW
17 0150-0024 C:FXD CER 0,02 UF +80-20% 600VDCW
ci8 01500012 C:FXD CER 0,01 UF 20% 1000VDCW
C1%9 THRU
100 NCT ASSIGNED
€101 0180-0024 C:FXD ELECT 40 UF 450VDCW
ciroz 0180-0012 C:FAD ELECT 2 X 20UF 450YDCw
€103  THRU
£108 NOT ASSIGNED
109 0160-0013 CiFXD MY 0,1 UF 10% #00OVDCW
Cil0  THRU
200 : NGT ASSIGNED
ca01 0150-0084 CiFXD CER 0,1 UF +80-20% S0VDCW
ca02 0160~0056 C:FXD PAPER 0,047 UF 10% 1000VOCW
€203  THRU
C300 NOT ASSIEGNED
c301 0180-0028 CiFXD ELECT 2 X 1500 UF 15VDCw
302 0180~-0061 C:FXD ELECT 100 UF +100-~10% 15VDCW
C30% 0180-0063 C:FXD ELECT 500 UF +100-10% 3VDCW
C304  THRU
C400 NOT ASSIGNED
C401 01.50-0052 C:iFXD CER (0,065 UF 20% 400VOCW
C402 01500052 C:FXD CER 0,05 UF 20% 40OVDCW
C403 OL40~0149 C:FXD MICA 470 PF 5% 300VDCW
Ca04 01.40~-0208 C:FXD MICA 580 PF 5% 300VDCW
C405 0130=0013 C:VAR CER 3..12 PF NPO
C406 01400203 C:FXD MICA 30 PF 5% S500VDCW
C407 0150-0011 C:FXD T! 1,5 PF 20% S00VDCW
308 01400194 C:FXD MICA 110 PF 5% 300VDCW
C409 0140-0149 CiFXD MICA 470 PF 5% 300VDCW
CR& THRU 19G1-00%0 SEMICON DEVICE :DIODE JUNCTION
CR20 19010030 SEMICON DEVICE :DIQDE JUNCTION

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

Circuit & Stock No Descripti
Reference . scription Note
CR21 NOT ASSIGNED
CR22 1801~0029 SEMICON DEVICE :DIODE SILICON
CR23 THRU
CR100 NCT ASSIGNED
CR10L 1901-0030 SEMICON DEVICE :DIODE JUNCTION
CR102 1901-0030 SEMICON DEVICE :DIODE JUNCTION
CR103 THRU
CR300 NOT ASSIGNED
CR301 1901-0025 SEMICON DEVICE :DIODE SILICON
CR302 19010032 SEMICON DEVICE sDIODE 1N3209
CR303% 1901-0032 SEMICON DEVICE :DIODE 1N3209
CR304 T 1902-0142 SEMICON DEVICE :DIODE SILICON,BREAKDOWN
CR305 1902-0163 SEMICON DEVICE :DICDE S1LICON,BREAKDOWN
CR306 1901-0025 SEMICON DEVICE :DIODE SILICON
CR3A0Y 19020025 SEMICON DEVICE :DIODE SILICON
CR308 1902~Cle3 SEMICON DEVICE :DIODE SILICON,BREAKDOWN
CR309 THRY
CR400 NGT ASSIGNED
CR401 1901-0029 SEMICON DEVICE :DIODE SILICON
CR4Q2 19010025 SEMICON DEVICE :DICDE JUNCTION
CR4Q3 19010025 SEMICON DEVICE :DICDE JUNCTION
CR4OH 19010025 SEMICON DEVICE:DIODE JUNCTION
CR4Q5 1901-0029 SEMICON DEVICE :D10DE SILICON
CREDS 1902-0056 SEMICON DEVICE:DIODE SILICON
DSt 1450-0048 LAMP :PELOT NEZH

ps2 14500048 LAMP :PILOT NE2H
El 0360-0017 BOARD : TERMINAL

F1 2110~0003% FUSE :CARTRIDGE 3A (115V OPERATION ONLY)

2110-000% FUSE :CARTRIDGE 1,5A(230V OPERATION ONLY)

J1 125000873 CONNECTOR ;BNC

J2 12500083 CONNECTOR :BNC

KL 0490~-0135 RELAY : THERMAL SPDT

K2 04900039 REILAY :DPDT

K3 0490-0010 RELAY :SPDT 115AC

K4 THRU

K303 NOT ASSIGNED

K304 0490-0038 RELAY ;DPDT SA RESISTIVE

M201 1120-0131 METER sIMA

Pl 1251-0148 CONNECTOR :POWER,MALE 3 PIN

Q301 1850-0038 TRANSISTOR :GERMANTUNM PNP 2N301

Q302 1850-0021 TRANSISTOR :GERMANIUM PNP 2R44T

Q303 1850-0021 TRANSISTOR :GERMANI UM PNP 2N44T

Q304  THRU

R400 NOT ASSIGHED

Q401 18540003 TRANSISTOR::SILICON NPN

# See introduction to this section
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Model 4934,/4954A

Section VI
Table 61
Table §-1. Reference Designation Index (Cont'd)
Circuit i
De tio Note
Reference ® Stock No. seripHon
R1 0687-5%31 R:EXD COMP 33K OHW 10% 1/2W
R2 0687-3331 R:FXD COMP 33K OHM 10% 1/2W
R% THRU
R9 NOT ASSIGNED
R1LO 06931021 R:FXD COMP 1000 OHM 10% 2W
R11 0813-0020 R:FXD WW 100 OHM 108 SW
RiZ2  THRU
R25 0692~-4745 R:FXD COMP 470K OHM 5% 2W
R26 0690-1041 R:FXD COMP 100K OHM 10% 1W
R27 0690-1011 R:FXD COMP 100 OHWM 10% 1W
R28 06901011 R:FXD COMP 100 OHM 10% 1w
R29 06874741 R:FXD COMP 470K OHM 10% 1/2W
R%0 0687-1021 R:FXD COMP 1000 OHM 10% 1/2W
R31 06855115 R:FXD COMP 510 QHM 5% 1W
RA2 0687-1021 R:FXD COMP 1000 OHM 10% 1/2W
R33 0689-5115 R:FXD COMP 510 OHM 5% 1W
R34 0687-1011 R:FXD COMP 100 OHM 10% 1/2W
R35 0690-2241 R:FXD COMP 220K OHM 108 1W
R36 06874751 R:FXD COMP 47K OHM 10% 1/2W
R%7 0690-1011 R:FXD COMP 100 OHM 100% 1w
R38 O727-0266 R:FXD DEPC 975K OMM 1% 1/2W
R39 07270278 R:FXD DEPC 1,13 MEGOHM 1% 1/0W
REO 0690-2241 R:FXD COMP 220K OHM 10% 1W
R41  THRU
R48 06934731 R:FXD COMP 47K OHM 10% 2w
R4Y 0693-3%31 R:FXD COMP 33K OHM 10% 2W
R50 0693=2231 R:FXD COMP 22K OHM 10% 2W
R51 CB87-2251 R:FXD COMP 2,2 MEGOHM 10% 1/2W
R52 0730-0096 R:FXD DEPC 68%,7K OHM 1% 1w
RE3 2100-0100 R:VAR COMP 3,5 MEGOHM 30% LIN 1/4W
RS54 0927-0115 R:FXD DEPC 2000 OHM 1% 1/2W
FACTORY SELECTED COMP;TYPICAL VALUE GIVEN
R55 07270240 R:FXD DEPC 405K OHM 1% 1/2W
FACTORY SELECTED COMP;TYPICAL VALUE GIVEN
R56 Q7270245 R:FXD DEPC 500K OHM 1% 1/2W
R57 2100-0100 R:VAR COMP 3,5 MEGOHM 30% LIN 1/4W
R58 07270240 R:FXD DEPC 405K OHM 1% 1/2W
R59 0727-0246 R:FXD DEPC 600K OHM 1% 1/2W
RGO 07270246 R:FXD DEPC 600K OHM 1% 1/2W
R&1 Q727-0246 R:FXD DEPC 600K OHM 1% 1/2wW
R&2 07270246 R:FXD DEPC 600K OHM 1% 1/2W
RE3 0727-0246 R:FXD DEPGC 600K OHM 1% 1/2W
R&4 07270246 R:FXD DEPC 600K OHM 1% 1/2W
R65 0727-0222 R:FXD DEPC 214K OHWM 1% 1/2W
R66 06902241 R:FXD COMP 220K OHM 10% 1W
FACTORY SELECTED COMP;TYPICAL VALUE GiVEN
R&7 0729-0276 R:FXD DEPC 1MEGOHM 1% 1/2W '
R68 Q727-0245 R:FXD DEPC 500K OMHM 1% 1/2W
R69  THRU
R100 NOT ASSIGNED
R101 0690-4701 RFXD COMP 47 QMM 10% iW
# See introduction to this section
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Model 493A./495A

Section VI

Tahle 6-1

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

Circuit # Stock No, Description Note
Reference
R102 0690-~104L R:FXD COMP 100K OHM 10% 1w
R10% 0690-1041 R:FXD COMP 100K OHM 10% 1W
R104 THRU
R119 NOT ASSIGNED
R120 2100=0043 R:VAR COMP S00K OMM 10% LIN 2W
R121 TYHRU
R200 NOT ASSIGNED
R201 0727-004% R:FXD DEPC 100 OHM 1% 1/2W
R202 0727-0100 R:FXD DEPC 1000 OMM 1% 1/2W
R203 0727-0100 R:FXD DEPC 1000 OHM 1% 1/2W
R204 0727-0043 R:FXD DEPC 100 OHM 1% 1/2W
R205 2100-0%335 R:VAR WW 10 OHM 20% 2w
R206 THRU
R300 NOT ASSIGNED
R301 06875601 R:FXD COMP 56 OHM 10% 1/2W
RZ02 0689-6801 R:FXD COMP 68 OHM 10% 1/2W
R30% 0687~3911 R:FXD COMP %90 OHM 10% 1/2W
R304 0B12-0019 R:FXD WW 0.33 OHM 5% %W
R%05 0812-0019 RIFXD WW 0,33 OHM 5% 3w
R306 2100-0308 R:VAR WW 2 OHM 10% LIN 5w
R%07 0816-0C15 R:FXD Ww 50 OHM 10% 10W
R308 THRU
R400 NOT ASSIGNED
R401 0687-4741 R:EXD COMP 470K OHM 10% 1/2W
R402 0687-1041 R:FXD COMP 1OCK OHM 10% 1/2W
R4GCE Q687=3%531 R:FXD COMP 33K OHM 10% 1/2W
R404 07270252 R:FXD DEPC 740K CHM 1% 1/2W
R4Q5 21000094 R:VAR COMP SO0K OHM 30% LiN 1/5W
R406 0727-0222 R:FXD DEPC 214K OHM 1% 1/2W
R&07 0690-82%1 R:FXD COMP 82K OHM 10% 1w
R&08 0690-4731 R:FXD COMP 47K OHM 10% 1w
R&09 06901041 R:FXD COMP 100K OHM 10% 1w
R410 07650008 R:FXD MET FLM 68K OHM 10% 2w
R411 21000094 R:VAR COMP 50K OHM 30% LIN 1/5W
R412 0765~0008 R:FXD MET FLM 68K OHM 10% 2w
R413 0727-028% R:FXD DEPC 1,66 MEGOMM 1% 1/2W
R414 0758-0076 R:FXD MET FLM 68K OHM 5% 1/2W
R415 07270165 R:FXD DEPC 13,2K OHM 1% 1/2W
R416 0727-0230 R:FXD DEPC 284K OMM 1% 1/2W
R417 0727-02%5 R:FXD DEPC 360K OHM 1% 1/2W
R418 21000096 R:VAR COMP 1 MEGOHM 30% LIN 1/5W
R419 0727-0208 R:FXD DEPC 100K OHM 1% 1/2W
R420 Q7270282 R:FXD DEPC 1.5 MEGOHM 1% 1/2W
R42), 07270286 R:FXD DEPC 1,88 MEGOHM 1% 1/2W
R422 07270276 R:FXD DEPC 1 MEGOHM 1% 1/2W
R&23% Q727-0245 R:FXD DEPC S0O0K OHM 1% 1/2W
R4.24. 0727=-0276 R:FXD DEPC 1 MEGOHM 1% 1/2W
R&425 0689-2035 R:FXD COMP 20K OHM 5% 1W
R426 0767-0010 R:FXD MET FLM 15K OHM 5% 3w
Ruz27 0693~5631 R:FXD COMP 56K OHM 10% 2W
Ru428 077%~-0010 R:FXD MET FLM B5K OHM 5% 5W
R429 07270332 R:FXD DEPC 150K OHM 1% 1/2W
R430 0727-0221 R:FXD DEPC 200K OHM 1% 1/2W
# See iptroduction to this section
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Madel 493A/495A

Section V1
Table 6-1
Table 6-1. Reference Designation Index {Cont'd}
_ Circuit @ Stock No Description Note
Reference *
R&31 O729=02%"7 R:FXD DEPC 376K OHWM 1% 1/2W
RT1 083290017 THERMISTOR 1250 OHM 10%
S1 £101-0041 SWITCH:TOGGLE DPDT 3 POSITION
s2 3101-0034 SWITCH:SLiDE 4PDT
Tl 9100-0153 TRANSFORMER :POWER
T2 S100-01592 TRANSFORMER :POWER
V1 1923-0048 CLECTRON TUBE :PENTODE 8068
Ve 1923=-0048 ELECTRON TUBE :PENTODE 8068
V3 19400004 ELECTRON TUBE:0AZ2 VOLTAGE REGULATOR
V4 194.0-0004 CLECTRON TUBE :0A2 VOLTAGE REGULATOR
V5 19330004 ELECTRON TUBE :PENTODE &UB
Ve 19250048 ELECTRON TUBE :PENTODE 8068
V7 1852-0016 ELECTRON TUBE:TWT,4m8631MEG(49BA ONLY )
V7 oR 1952-0019 ELECTRON TUBE:TWT,7—12.4GC,SYLVﬁN!A(495A ONLYY
V7 1952.0010 ELECTRON TUBE :TWT 7-12.4GC,M€C(495A ONLY)
' 1952-0017 ELECTRON TUBE :TWT AuSGC,SYLVANLA(49§k'DNLY)
va 1923-0043 ELECTRON TUBE :PENTCDE oGEWG
V9 THRU
V400 NOT ASSIGNED
V&0 19230005 ELECTRON TUBE :PENTCDE 7734
V402 1840-0001 ELECTRON TUBE :5651
V403 19330004 ELECTRON TUBE ;PENTODE &UB
V404 19330004 FLECTRON TUBE :PENTQDE oUB
W1l 8120-0078 ASSY :POWER CABLE
w2 4354180 ASSY :RF POWER OUTPUT CABLE(MEC TWT Cw X-BAND GNLY D
w3 495A=160 ASSY:RF POWER CUTPUT CABLE(WMEC TwWT C~, X=BAND ONLY Y
XK1 1200-0062 SOCKET:TUBE 9 PIN
XK2 NOT ASSIGNED
XK3 1200-0049 SOCKET:TUBE 7 PIN
xVi 1200-0084 SOCKET :TUBE
Xvz 12000084 SOCKET:TUBE
XV3 1200-005% SOCKET:TUBE 7 PIN
XV 1200-0053 SOCKET:TUBE 7 PIN
XV5 1.200-0062 SOCKET:¥UBE 9 PIN
XvVo 1200-0084 SOCKET :TUBE
XV NOT ASSIGNED
XV8 2100-0053 SOCKET:TUBE 7 PIN
XvV9 THRU
XVE-00 NOT ASSEGNED
X401 1200~-0062 SOCKET:TUBE © PIN
V402 1200-0053 SOCKET:TUBE 7 PIN
XVa0% 1200-0062 SOCKET:;TUBE 9 PIN
XVa04 1200-0062 SOCKET:TUBE 9 PIN
# See introduction to this section
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Model 493A/495A

Section VI

Table 6-1
Table 6-1. Reference Designation Index (Cont'd)
Retarence | ® Sk Mo Deseripion
MISCELLANEOUS
3150-0019 AIR FILTER:3 5/8 X 7 11/16 X 1/2
50600752 BOTTOM COVER ASSEMBLY:16L FM
1401-0006 CLIP:TUBE
1251=-0160 CONNECTOR:P,C, 15 CONTACTS{FOR Al & A101)
5000-0738 COVER :SIDE
50000739 COVER:SDE
50000732 FRANE
B060-0767 FOOT ASSEMBLY :FM
1400-0084 FUSEHOLDER :EXTRACTOR POST TYPE
12C0-0081 INSULATOR :BUSHING, NYLON(Q301 MTG,)
1200-0088 INSULATOR :D | ODE (SMALL WASHER FOR CR302,CR%03
AND Q302,Q303 MTG,)
1200-0679 INSULATOR : TRANSISTOR(4 HOLE,Q303 MTG.)
1200-0043% INSULATOR : TRANSISTOR WMTG,{Q301)
0370-0026 KNOB :GAIN ADJUST
480A-12Q RETAINER,AIR FILTER
1220-0008 SHIELD :TUBE ,FOR K3
LBYA-5A SHOULDER SCREW:AIR FILTER RETA!NER
5060- 0222 SIDE HANDLE ASSEMBLY
1490-0030 STAND:TILT
5060-0740 TOP COVER ASSEMBLY :16L FM
1200-0080 WASHER ¢ INSULATOR(CR302,CR303 MTG)
# See introduction to this section
6-7
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Section VI Model 493A/495A
Table 6-2
Table 6-2. Replaceable Parts
8 Stock No. Description # Mir, Mfr, Part No. TQ
0130~0013 C:VAR CER 3-12 PF NPO 28480 | 0130-001% 1
0140~0149 C:FXD MICA 470 PF 5% 300VDCW 0062 | DMLSF47LJ 2
0140~0194 C:tFXD MICA 110 PF 5% 300VDCW 04062 | DWMISF111Jd 300V 1
014-0-0203 C:FXD MICA 30 PF 5% S00VDCW 04062 | DMLSE3004 500V 1
O140-0208 C:FXD MICA 680 PF 5% 300VDOW o062 | DM15FE81J 1
0150-0011 C:FxD T! 1,5 PF 20% 500VDCW PELRE | TYPE GA 1
0150-0012 C:FXD CER 0,01 UF 20% 1000VOCW 28480 | 0150-0012 2
0150-0024 C:FXD CER 0,02 UF +80=-20% 600VDCW 71590 1 DD2C3 %
01500052 C:FXD CER 0,05 UF 20% 400VDCW 56289 | 33C17A/S0O000PF 2
0150-0084 C:iFXD CER 0,1 UF +80-20% 50V0OCW 56289 | 33041 2
0160-0013 C:FXD MY 0.1 UF 10% 400VDCW 562689 | 160P 10404 1
0160-00656 C:FXD PAPER 0,047 UF 10% 1000OVDCW 56289 { 160PLTEGL0 1
0160~0121 C:FXD PAPER 3,5 X 3,5 UF 10% 2000VDCW  [56289 | PA9S0D 1
0160~0%84 C:FXD CER 5600 PF +80-20% 3000VDCW 71590 | DAL72-098CE 1
£180-0012 C:FXD ELECT 2 X 20 UF 450VDCW 28480 | 0180-0012 1
01800024 C:FXD ELECT 40 UF +50-10% 450VDCW 56289 | Ra2441 2
0180-0028 C:FXD ELECT 2 X 1500 UF 15VDCW 56280 | D32442 1
0180~0058 C:FXD ELECT 50 UF +100-10% 25vVDCW 56289 1 D28110 1
01800061 C:FXD ELECT 100 UF +100-106 15vDCW 56289 | 3001076015004 1
0180-0063 C:FXD ELECT 500 UF +100-10% 3VYOCW 56289 | DB2530 1
0360-0017 BOARD : TERM I NAL 75382 | 601-Y-8 1
0370~-0026 KNOB :GAIN ADJUST 28480 | 0370-0026 1
489A~55D FILAMENT REGULATOR BOARD PB4B0 | LBIA~GED 1
HBOA-E5D-1 BLANK PRINTED CIRCUIT BOARD 28480 | 489A-650-1 L
0490-0010 RELAY :SPDT 115 AC DIRAD | SM-4107 1
04900038 RELAY :DPDT 5A RESISTIVE 04298 | GHA/2C/6VAC 1
0490-0039 RELAY :DPDT D342 1 KALIAY-6,3 1
04900135 RELAY :SPDT THERNMAL 70563 | BND-180T 1
LOSA-160 ASSY:RF POWER INPUT,QUTPUT CABLE 28480 | 4954160 b
4I5A-65A ASSY:RECTIFIER BOARD 28480 | 495A-6EA 1
$OBA~GEA~L BLANK PRINTED CIRCUIT BOARD PEAB0 | 4OBA-ERA-L i
4O5A-G58 ASSY :HV REGULATOR BOARD 28480 | 495A-658 1
4OBAEEBwT BLANK PRINTED CIRCUIT BOARD 28480 | 495A-658-1 1
$95A-65D ASSY :MODULATOR BOARD 28480 | AG5A~E50 1
4OEA—GED-1 BLANK PRINTED CIRCUIT BOARD 28480 | 495A-650-1 1
495A-65E ASSY :TWT TEST 28480 | 495A-65E 1
495A.65E -] BLANK PRINTED CIRCUIT BOARD 28480 | 495A=EBE -1 1
06871011 RiFXD COMP 100 CHM 10% 1/2W 01121 1EB 1011 1
0687-1021 R:FAD COMP 1000 OHM 10% 1/2W 01121 {EB 1021 2
0687-1041, R:FXD COMP 100K CHM 10% 1/2W 01121 |EB 1041 1
0687-2251 R:FXD COMP 2,2 MEGOHM 10% 1/2W 01121 [EB 2251 1
0687-33%31 R:FXD COMP 33K QHM 10% 1/2W 01121 jEB 3331 3
0689-3911 R:FXD COMP 300 CHM 10% 1/2W 01121 JEB 3911 1
06874731 RiFXD COMP 47K CHM 10% 1/2W C112% 1EB 4731 1
0687=4741, R:FXD COMP 470K CHM 10% 1/2W 03121 {EB &741 2
0687-5601 R:FXD COMP 56 OHM 10% 1/2W 01121 {EB 5601 1
# See introduction to this section
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Model 493A/495A Section VI
Table 6-2
Table 6-2. Replaceable Parts (Cont'd)

& Stock No, Deseription # Mir, Mfr. Part No, TQ
06576801 R:FXD COMP €5 OHW 108 1/2w 01121 | £B €801 1
0BEGZ0B5 R:FXD COMP 20K CHM 5% 1w 01121 | GB 2035 1
0684~5115 RiFXD COMP S1C OHM 5% 1w 0L121 | GB 5115 g
0690-1011 R:FXD COMP 310G OHM 102 1w 01121 | 6B 1011 ]
OEQ0O=1041 R:FAD COMP LOOK OHM 10% 1W 01171 | GB 1041 4
06902241, RIFXD COMP 220K OHM 109 1w 01121 | GB 2241 2
06304701 R:FXD COMP 47 OHN 10% 1w 01171 | GB 4701 1
0630w 751 R:FXD COMP 47K OHM 10% 1w 01121 | GB 4731 1
0690-823%1 RaFXD COMP 85K OHM 10% 1W 01121 | GB 8231 1
0BG2 w745 RIFXD COMP 470K OHK 5% 2w 01121 | HB 4745 14
06893-1021 R:FXD COMP 1000 OHM 10% 2W 01121 | HB 1021 1
0693-2231 R:FxXD COMP 22K OHM 10% 2w 01121 | HB 2231 1
06953371 RiFXD COMP 23K OHM 10% 2w 01121 | HB 3331 1
060%-it 751 R3FXD COMP 47K OHM 10% 2w 01121 | HB 4731 &
0693-563 1 R:FXD COMP SBK OHM 10% 2w 01121 | HB 5671 1
07270043 R:FXD DEPC 100 OHM 1% 1/2w 2EHE0 | 0727-004% 2
07270100 R:FXD DEPC 1000 OHM 1% 1/2W 19701 | CD 1/2C 2
0727-0115 R:FXD DEPC 2000 OHM 1% 1/2W 19701 | DC 1/2C 1
0727-0165 R:FXD DEPC 13.2K OHM 1% 1/2W 19701 | DC 1/2C 1
0727-0208 R:FXD DEPC 100K OHM 1% 1/2W 19701 | 0C 1/8C 1
o727-0221 R:FXD DEPC 200K OHM 1% 1/2W 19701 | DC 1/2A 1
0727=0222 R:FXD DEPC 214K OHM 1% 1/0W 19701 | DC 1/2C 2
07270230 R:IFXD DEPC 284K OHM 1% 1/2W 18701 | 0C 1/2C 1
0P27=-0255 R:FXD DEPC 360K OHM 1% 1/°0W 19701 {DC 1/28B 1
027023 RFXD DEPC 276K OHM 1% 1/0W 19701 | DC 1/2C 1
0727-0240 R:FXD DEPC 405K OHM 1% 1/0W 19701 |DC 1/2 2
olpiegp e st R:FXD DEPC 500K OHM 19 1/8W 19701 1DC 1/8C 3
0727-0246 R:FXD DEPC 600K OHM 1% 1./0W 19701 {DC 1/2C &
QP27-0252 R:FXD DEPC 740K OHM 150 1/2W 19701 {60 1/2A 1
0727=0066 R:FXD DEPC 975K OHM 1% 1/0W 19701 |8C 1/28 1
0727-0276 R:iFAD DEFC 1 MEGOHM 1% 1/2W 19701 D¢ 1/2C 3
07270278 R:FXD DEPC 1,13 REGOHM 1% 1/2W 19701 | BC 1/2C 1
072 7-0262 RiFXD DERC 1,5 MEGOHM 1% 1L/2W 19901 |G 1/2-1, SM~1% 1
07270283 R:FXD DEPC 1,566 KEGOHM 1% 1/2W 19701 |0C 1/2A 1
O727-0286 R:FXD DEPC 1.88 KEGUHNM 1% 1/2W 19701 | BC 1/2C 1
07270332 RaFXD DEPC 150K OHM 1% 1/2W 19701 {CF 1/2 1
07% 0036 R:FXD DEPC 683,7k OHM 1% 1w 19701 | DCL 1
07580076 R:FXD MET FLM 68K OHM 585 1/2w 07115 | €20 1
0765-0008 RiFXD MET FLM 68K CHM 10% 2w 07115 | C428 2
0767=-0010 R3FXD MET FLM 15K OHM 5% 3w 07115 | LPI=3 1
Q773-0010 R:FXD MET FLM 85K OHM 5% 5w 07115 |LP1 =5 1
0812~0019 R:FXD WW 0.33 OHM 5% 3w Bo4BL L VTA=S 2
0813-0020 ReFXQ Ww 100 OHM 109% Sw 94310 | FRL-5 1
0816-0015 R:FXD wWw 50 OHM 10% 10w A5434 | GCIO 50 1
0839-0017 THERMISTOR :250 OHM 10% oahne | 1D 751 1
1120-0131 METER 11 MA 0555 |MODEL E-25 1
1200-0049 SOCKET:TUBE 7 PIN 71785 | 111-51-11-098 1
1200-0053% SOCKET s TUBE 7 PIN 71765 | 111~51-11 4
12000062 SOCKET:TUBE 9 PIN 71785 | 121-51-11~060 5
1200-0084 SOCKET :TUBE 71785 [101-04-11-100 3

01280-3

# See introduction to this section
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Sectioa VI Model 493A/4954A
Table 6-2
Table 6-2. Replaceable Parts {Cont'd)

& Stock No, Description # Mir. Mir. Part No. TQ
12500083 CONNECTOR :BNC 91727 | UG~1054/U o
1251=0148 CONNECTOR :FOWER MALE % PIN 0427 | Hel 06C=1 G310 i
12510160 CONNECTOR:PC 15 CONTACTS 07233 | 250~15-30-210 3
14000084 FUSEHOLDER :EXTRACTOR POST TYPE 75915 | 342014 1
14010006 CL.iPsTUBE(PLATE CONNECTOR V1,V2,V6.) 91418 | SPP-3 1
T450=-0048 LAMP :PILOT NE2H 08717 1 BEER 2
1490=0030 STAND :TILY 28480 | 1490-0030 i3
18500021, TRANSISTOR :GERMANITUM PNP 2N&41 16758 | 2n44T 2
1850-003%8 TRANSISTOR :GERMAN UM PNP Bo684 | 34879 1
18540003 TRANSEISTOR:SILICON NPN 28480 | 18540003 i
19010025 SEMICON DEVICE :DIODE JUNCTION 28480 1 1901-0025 &
19010029 SEMICON DEVICE :D1ODE S1L1CON 28480 1 19010029 3
1901-00%0 SEMICON DEVICE :D10DE JUNCTION 28480 | 1901-00%0 17
1901-0032 SEMICON DEVICE :DIODE JUNCTION 1NZ209 O47135 | 1N3209 2
1902=-0025 SEMICON DEVICE :DIODE SILICON 28480 | 1902--0025
1902-0056 SEMICON DEVICE :DICDE SIL ICON , 128480 | 190200565 1
19020215 SEMICON DEVICE :DIODE SiLICON,BREAKDOWN {23480 | 19020215 i
1402-0218 ZRICON DEVICE:DIOBE STLLICON;BREAKDOWN [28480C | 1902-0218 2
192300473 ELECTRON TUBE :PENTODE SEWG 23175 | 6Ewe A
19230048 ELECTRON TUBE :PENTODE 8088 A3173 1 BOGS s
1933-0004 ELECTRON TUBE sPENTODE €U8 %317% | oU8 3
193350007 ELECTRON TUBE :PENTODE GAUB 33175 | 6AUB 1
1940-0001 ELECTRON TUBE 15651 86684 | 5651 1
1940=0004 ELECTRON TUBE :0A2 VOLTAGE REGULATOR 86684 | OAR 2
19520010 ELECTRON TUBE :TWT 7-12.4GC (495A ONLY) 08040 | M24O3-LEB L
1952-0016 ELECTRON TUBE :TWT 4-8GC(403A ONLY) 08040 { M240%7-0B 1
19520017 ELECTRON TUBE :TWT 4-8GC(493A ONLY) O4651 | SYT 42780 1
19520019 ELECTRON TUBE sTWT 7-12.4GC {4954 ONLY) 04651 [SYT 42730 L
21000047 R:VAR COMP SO0K OHM 100 LN 2W 28480 1 2100-004% L3
2100-0084 R:VAR COMP 50K OHM 30% LIN 1/5W 28480 1 2100-0094 2
2100-0096 R:VAR COMP 1 MEGOHM 3096 LIN 1/5W 28480 | 2100-0096 1
2100~0100 R:¥AR COMP 3,5 MEGOHM 30% LIN 1/4W 2848C § 21.00-01.00 2
21.00-0308 R:VAR WW 2 OHM 10% LIN SW 28480 | 2100-0308 1
21000335 R:VAR WW 10 OHM 208 2W 28480 | 2100-03%5 i
2110~0003 FUSE :CARTRIDGE 3A (175915 312003 1
21100043 FUSE :CARTRIDGE 1,B5A 250V 75015 31201.5 1
5101~003%4 SWITCHsSLIDE 4PDT 2190 6833 1
31010041 SWITCH :TOGGLE DPDT 3 POSITION S8140 | 8306K3R70 i
3150~-0019 AIR FILTER:3 5/8 X 7 11/16 X 1/2 32866 | 10337 1
3160-0026 FAN:MUFF N 28480 | 31600026 1
5000-0732 FRAME 25480 | BOO0-0T52 1
S000-07%8 COVER:SIDE PBABO | 50000758 1
5000-0739 COVER:SIDE 8480 5000*0239 1y
5060=0740 TOP COVER ASSY.16L FM 28480 | 5060-0740 &
5060-0752 BOTTOM COVER ASSY.16L FM RE4B0 1 5060-0752 1
5060~0222_ SIDE HANDLE ASSY 28480 | 5060-0222 2
5060~0767 FOOT ASSY, FM 28480 § 50600707 1
8120-0078 POWER CABLE 28480 {B120-0078 1
93100~-0152 TRANSFORMER :POWER 28480 1 9100-0152 1
91000153 TRANSFORMER :POWER 28480 | 9100~-0153 1

# See introduction to this section
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Models 493A/4954

Code
No.

60000
06136
00713
60787
06334
(0348
0373

30456
40779
8078t
30813

00853

00866
00891
06429
41009
33341
01255
041281
01285

01349
01549
[LKIY
G196!¢
G2414
02286
02660
02735

92171

Q2777
03508
037038
93797
03877
03686
03954

04089

Gagi3
nazzz
04354
04404

14651
04713
04132
04773
04758
04811
04870
05006
esz17
05347
05593
05616

05624
65728

00015~

TABLE 6-3,

CODE LIST OF MANUFACTURERS

Section VI

The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks Hd-1
(Name to Code) and H4-2 (Code {o Wame) and their latest supplements. The date of revision and the date of the
supplements used appear at the bottom of each page, Alphabetical codes have been arbitrarily assigned to
suppliers not appearing in the H4 Handbooks,

Manufacturer Address
U. 5. A, Common
MecCoy Electionics
$age Efectronics Corp.

Any supplier of 1. 5,
Mount Holly Springs, Pa.
Rochester, N, Y.

Cemce {ne. Dantelson, Conp.
Humidial Calton, Calif.
Microton Co., Inc. Valley Shream, 'N. Y,
Garlock jnc,,

Electionics Products Div.
Aetovox Corp.

Camden, N}
New Bedlord, Mass.
Amp. Inc. Hanisburg, Pa.
Abrcrall Radis Gorp. Boontgn, N, 1.

Northers Engineetring Labotalonies, nc.
Buriinglan, Wis,

Sangamo Electdc Co.. Pickens Dy,

Pickeas, 5.¢.
Los Angetes, Gafif,
Los Angeies, Calif.
Livingston, 8.1,
Brockton, Mass.
Mitwaskee, Wis.
Beverly Hills, Calif,
Lawndale, Calif.

Goe E£ngineering Co.

Cart £. Hetmes Corp,
Micratab tne.

Alden Prodycts €o.
Alien Bradley Co.

Litlon fndusities, Inc.
TRW Seaiconductors, inc.
Teras tastruments, Inc.,

Transister Producls Div.
The Altiance Mfg. Co.
Pacilic Relays, Inc.
Amerock Corp.

Pulse Engineeting Co,
Ferroxcube Corp. of America
(ofe Rubber and Plastics Inc. Sunnyvale, Calif.
Amphenol-Borg Electromes Corp. Chicago, L
fadio Corp. of America, Semicanductor

and Matesials Div, Somervitie, N. )
Vocaline Co. of America, Inc.

{td Sayhrook, Coan.
Hopkiss Engineering Co. San Ferneznde, Calif,
G. E. Semitonducter Prad. Dept.  Syiacuse, N.Y,
Apex Machine & Tool Co. Dayion, Ohio
Etdema Coeg. Compton, Caiif.
Transitron Eiectric Corp. Wakelizid, Mass.
Pyrofilm Resistor 8., inc. Cedat Kpoils, ¥. 5,
Singer Co. . Diehl Div,

Findarne Pian! Sumerviile, ¥, j.
Afrow, Harl and Hegeman Elect, Co.

Hartford, Coga.
Lamberiville, N5
Hi-Q Division of Aerovax Myrile 8each, 5.0,
Precision Paper Tube Co. Ghicage, [EE
Dymec Division of Hewlet-Pachard On.

Paio Alte, Calif
Sybvania Eieclric Producls, Microwave

Device Div. Mountain View, Calif

Yetorela, Inc., Semicenductor Prod. Div.
Phoenix, Arizona

Dallas, Tsxas
Adfliance, Dhio
VYan Huys, Galif,
Rocuiorg, 1L
Santa Glata, Calil.
Saugerties, N.Y.

Taurys Corp.

Filtron Ca., 1nc. Western Div.
Culver Gity, Calif,
Horthiake, HE
Redwood City, Calif,
El Mente, Salif,
Westchester, HiL

Aulomatic Electric Co.
Sequoia Wire Co.
Precision Coil Spring Co.
P. 4. Motor Company
Twentieln Ceatury Plastics, inc.
Los Appetes, Calif.
HWesHnghouse Elecheic Sorp.
Semi-Conductor Dept.
Witeanix, isc.
Hiumitranic Engineering Go.
Gasmo Plaslic
{¢/o Etecirical Spec. Co.)
Barber Cotman Co,
Fiffen Gpticet Co.
Rostyn Heights, Long Istand, 8.V,

Youngwood, Pa.
Sar Mates, Gatif.
Surnyvate, Calif.

Gleveland, Ohig
Rockford, iH.

iz

Revised: July, 1986

012§0-5

Code
Na.

83729
05783
05820
06004
BEHETH
68175
66492
G6540

66555

(6686
06751
36812

06480
47088
§7126
67137
97138

07149
21233
17261
27263

07322
47387
27708
07910
07433

07566
67988

68143
08289
08358

08664
o8ri?
08718

68792

08484
09026
09134
08143
09250
03569

10244

10411
10648
11238
11237

11247
H3iz
11534
11711

nrg
11870
12138
12697
17839

Manufaciurer Address
Metrn-Tel Com.

Stewart Enpineering Co.
Wakefieid Engineering Ing.
Bassick Co., The
Raychem Lo,

Westhury, N.Y.
Santa Cruz, Calif.
Wakelizid, Mass.
Bridgeporl, Conn.
Redwoad City, Calil.
Bausch and Lemb Optical Co. Aochester, N Y.
E.T.A. Products $s. of America Chivago, IH.

Awmatom £lectronic Hardwate Co., Iac.
New Rachelie, N.Y.

Beede Electrical instrument Co., Inc.
Penacook, N.H.
ladianagoiis, ind.
Proenix, Az,

Genetal Devices Co., les,
Semcor Div. Componeals inc.
Tortington #ig. Co., West Div,
Van Nuys, Calif.
San Carlos, Calil.
Van Nuys, Caiif.
Pasadena, {alif,
Minneapalis, ¥inn.

Varian Assoc. Eimac Div.
Kelvin Electric Co.
Digitraa Co.

Transistor Electronics Deorn,
Viestiaphouse Electtic Corp. .
Emiea, N.Y.

tectronic Tube Div.
Fiimehm Coip, New Yaik, 1. Y.
{inch-Graphik Co, City of {adustry, Calif,
Avnet Cosp. Cutver Cily, Calif.

Faircnild Cameta & {ost. {orp.

Semiconductar Div. Maeantain View, Calif.
Minnesels Rubbes Co. Minneapoiis, Mian,
Birfcher Gotp., The Menterey Park, Calif.
Techaical Wire Producls tng, Cranlord, N J,
Continental Device Corp. Hawihorne, Calif.
Raythean Mig. Co.,

Semiconductar Div. Mountain View, Calif.
Shockiey Semi-Condyclor Labaratoriss

Palo Alts, Calif.

Hewiett-Packard Co., Beonion Radie Div,
Rockaway, N. 3.
Los Angeles, Calif
Pomaona, Calif.

i. 3. Eagineersing Co.
Biian, Delbert Ca,
Busgsss Batiery Co.
Niagara Falls, Ontario, Canada
Bristol {5, The Waterhuey, Cann.
Sloan Company Sun Valiey, Calil.
iTT €anron tleclric Inc., Phoenix Biv,
Phognix, Arizona
G Electronics Semiconducior
Qperations, Divof C.B.S. |sc.
{owell, Mass.
Indianapolis, iad.
Costa Mesa, Calif,
Houvston, Texas
Sus Vaifey, Calif.
Ghicage, ML

Mel-Rain
Baboock Relfays Div.
Texas Cagacitor s,
Atohm Electeenics
Eieciro Assemblies, |ng,
Maitory Battery Co. of
Canada, Lid. Tosonfe, Ontatie, {anada
Generat Transisiar Wesiern Corp.
Las Angefes, Calif,
Berketsy, Calif.
Niagara Falls, §.Y,
Beme, ind,

Ti-Tal, lac,
Carborundym Co.
CTS of Beii, Inc.
Chicage Tetephone sf California, inc.

S0. Pasadera, Caiif,
Bay Stale Electronies Corp. Waltham, Mass,
Teledyne inc., Microwave Div.  Paloe Alta, Calif,
Buncaa Electronics iac, (esta Mesa, Calif.
Generat {nsliament Corg. . Semicontuctor

Biv., Products Group Newark, 8.4,
tmperial Electranic, Inc. Buena Park, Calif,
KMelabs, Inc. Palo Alts, Caltf,
Phifadelphia Handle Co. Camden, N. §.
Clarosiat Mig. Ce, Dover, &, o

Nippon Etectric $o., LI, Tokve, lapan

Code
No.

| #ED
12930
12454
13103
13338
13835

14099
14183
14298
14433

14493
14855
14674
14752
14860
15283
15291
15658

15568
15772

13818
15308

16037
16178
16352
15588

16758
1109
7474
17875
17745
18047
18476
18486
18583
18873
18911
19318

13500

19644
1870
20183
21228
21335
1520
23783
24455

24655
26365
26482

26932
28480
33173
35434
36196

37842
39543
40329
42180
43489

Table 6-3
Honufacturer Address
wetex Electronics Corp. Clatk, K. ).

Deits Semicondactor Inc,
Dickson Etectronics Corp.
Taermotloy Dallas, Texss
Tetefunken (GmbH} Kanover, Germany
Hidland-Wright Div. of Pacific [ndustries, lac.
Kansas City, Kansas
Newbury Park, Calif.
Gatif. Resistor Cotp. Santa Moalca, Calif.
American Components, lac, {onshohocken, Pa.
iTT Semiconductor, A Div. of int. Tefephone
& Tetepraph Com. West Palm Beach, Fla.
Hewleft-Packas:d Company toveland, Colo.
Gernell Dublier Liectric Corp. Hewark, M. J.
Coraing Glass Works Corming, N.Y.
flectio Cube fnc. S0. Pasadena, Calif.
Wiitiams Mfg. Co. San lose, Galif
Webster Electranics Co. Hew York, N.Y.
Adjustable Bushing Co. N. Holywood, Calif.
Micron Elestronics
Garden City, Long Istand, K.Y,
Ampice Inst. Corp. Lynbrook, N,¥.
Twentisth Ceatury Coil Sprng Co.
Sanlz Clare, Calif,
Ameleo Ing. Mb View, Calif.
Daver Div. Thomas A, Edison ind.
MeGraw-Edison Ca, Long Isiaad Qily, N.Y.
Spruce Pine Mica Co. Spruce Pine, N.C.

Newport Beach, Galif,
Scottsdale, Arizena

Sem-Tech

Omni-Spechra fne, Delsit, Hl,
Computer Diode Carp. Ladi, ¥.J1.
ideal Prec. Meter Co., Inc. ’

Oe jur Meter Div. Brooklya, N.Y.
Deico Radie Div. of G. M. Corp. Kokomo, nc.

Themmenetics nc, Cansga Park, Calif.
Tranex Company #ountain View, Galif.
Hamiin Metal Products Com. Akron, Ohio
Angstiohm Prec. tnc. Ho, Hollywood, Calif.
fFewer Design Pacific inc. Balo Atto, Calif.
Ty-Car #fg. Co., tnc. Holtiston, Mass.
TRW Eiect. Comp, Div. Bes Plaines, 1.
Cortis fastmment, We. WE Kiseo, B.Y.
E_t. DuPont sad Co., inc, Witminglan, Del,
Burant #fg. Ca. Milwavkee, Wis.
Bendix Cerp., The
Eciipse-Painesr Div. Teterbero, N, 5.
Thomas A, £dison indusirigs, Div. 4f
MeGraw-Edison Co. West Drange, N. 4,
L RC Electronics Horseheads, N.Y,
Electra Mg, Co. independence, Kansas
General Atronics Corp. Phitadelphia, Pa.
Execulone, Ing. Lang Isiang Gily, N Y.
Falnir Bearing Ca., The Mew Britain, Conn.
Feansteel Metaliurgical Gorp. #. Chicage, #I
Beilish Radio Electronics L1d.  Washington, B.C.
G,E. Lamp Division
Nela Park, Cleveland, Qhic
General Radio Co. West Concord, Mass.
Geies Repraducer Corp. Hew Rochelle, N.Y.
Grobet Fite Co. of Americs, lng.
Cartstadt, N.J.
Lancaster, Pa,
Pate Alto, Galif,
CGwensbotg, Ky.
Chicage, 1.

Hamiiten Watch Co.

Hawleit-Packard Co.

G.E. Receiving Tube Depl

Lectrohm inc,

Stanwyck Csil Products Ltd,
Hawkesbury, Ontario, Ganada

2. R. Matiery & Co. inc. Indianapolis, Ind.

Mechanicat induslties Prad, o, Akrer, Qhio
Mintature Precision Bearings, e, Keene, N.H.
Muter Co. v Chicags, iil.

G. A, Norgren Co, £aglawood, Cale,

From: FSC. #andbook Supsiements
Hd-1 Bated JULY 1955
Hi-2 Dated NGV 1962
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Section VI

CODE LIST OF MANUFACTURERS (Confinued)

Table 6-3
Code
MNo.  Monufacturer Address
44655 Ohmite Mig. Co. Skokee, 1.
46384 Penn Eng. & Mfg. Cosp. Boylestown, Pa,
47904 Polarod Garp. Cambeidge, Mass,
48670 Piecision Thermometer & Insl. Lo,
Sesthamplon, Pa.
49958 Microwave & Power Tube Div. Waltham, Mass.
92090 Rewas Conteoller Co. Westminster, Md.
52983 Sanborm Company Wallkiam, #ass.
54794 Shaticross Wiz, Co. Seima, #, ¢,
55026 Simpson Electric Co. Chicage, HI.
55933 Sonotene Carg. Eimslord, H.Y,
55938 Raytheon Co. Commercial Apparatus &
Systems Div. S0, torwalk, Gonn.
56137 Spaulding Fibre Co., Inc. Tonawands, H.Y.
56289 Spragee Electric Co. Nocih Adams, Mass,
33446 Telex, lac. 5t. Paul, Miaas.
58730 Themas & Betts Lo, Efizaheth, N. 1.
60741 Tripfett Efectrical fnst. Co. Blufften, Ohie
61775 Union Switch aad Sigpat, Div. of
Westinghouse Air Brake Co. Piltshargh, Pa,
67115 Universal Etectric Co. fwosse, Mich.
63743 Watd-Leonard Electsic Co. At Veraon, H.Y.
64959 Western Efecteic Co,, Ing. Hew York, N, Y.
65032 Weslon inst. Inc. Weston-Newark Newath, K. J.
66295 witlek Mfg. Co. Chicage, 1.
b5346 Reveie Wollansak Div. Minn. Mining &
Mfg. Co. St Paul, Mian.
70276 Allen Mfg. o Harttord, Conn.
78318 Alimetal Sesew Prodect Co, fne,
Garden City, K.Y,
J0485 Atlantic India Rubber Works, Inc. Chicago, HE.
76563 Amperite Co., inc, Union City, .1
70303 Setden Mip. Co. Chicago, HH.
76938 Bid Electeenic Sorp. Cleveland, Ohie
71007 Bimmback Radio Co. New Y(l.fk, K.Y,
71641 Boston Gesl Woiks Biv. of Burray Co.
ef Texas Quincy, Mass.
71218 Bud Radio, Inc. Wiitosghby, Ohie
717286 Camioc Fastener Comp. Paramus, ML
71313 Cardwell Coendenser Coep.
{indeshurst L. L, N.Y.
71400 Beussmann Mig. Div. of MeGraw-Edison Co.
St. Leuis, Ma.
71436 Chicage Condenser Camp. Chicago, HIL
11447 Catil, 3prisg Co., inc, Pice-Rivera, Calil.
71430 CTS Carp. Etkhart, ind,
11488 1TT Cannon Electric ing, 1os Angeles, Calif.
11471 Cinema Piant, Hi-Q Div. Aeiovex Cotp.
Buthank, Calif,
T1482 C.P. Ctare & Co, Chicago, Hi
71530 Centraiab Div. of Glode Union inc.
Mitwaukes, Wis.
71616 Commercial Piastics Ce. Chicago, 1H.
11300 Cormish Wiee oo, The New York, N.Y.
1717 Cota Ceil Co., Inc. Providence, R.1
1144 Chicage Miniature Lamp Works Chicago, HE
753 A 0. Smith Corp., Crowley Div.
West Orange, N.J.
71785 Cinch #fg. Co., Howard B. jones Div.
M Chicagn, HL
71984 Dow Corniag Gorp, Midiand, Mich.
72138 Electro Malive Wfg. Co., inc. Willimantic, Comn,
72354 lotn E. Fast Co., Div, Victoreen lastr. Co.
Chicago, HI.
12618 Dialignt Corp. Brooklyn, N, Y.
12656 indiana Generai Cerp., Electronics Div.
Keasby, K. J.
72649 Geeetal Instrumeat Corp., Cap, Div. Newaik, N, 1
12785 Deake Mig. Co. Chicago, HL
72875 Hugh K. £by Inc. Philadelphia, Pa.
72928 Gudeman Cs. Chicago, HL
40815-42

Revised: July, 1965
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Code
ho.

12984
123827
13881
13076
73138

13193
13445

73506
13559
13882

73734
13743
13733
73846
13893
73405
14176
74455
14863
74863

74870
15042
15373
75382
15818
75815
76005
16210
76487
76433
76330

76545
76703
76854
77068

17015
il

77252
Ti342

77638
71638

77764
77953
78189

78783
78250
18452
1847}
784848
78493
78553
78790
78947
19136
18142
19251
reizy

19853

TABLE &-3.

Monufacturer Address

Robert M. Hadiey Co. Los Angeles, Calif,

Eirie Technological Products, Inc. Erie, Pa.
Wanses Mg, Co., tnc. Princeion, ind.
H. M. Harper Co. Chicage, {il.

Helipot Biv. of Beckman inst., Inc,
Fulterton, Caiil.

Hughes Products Division of Hughes

hircraft Co, teewport Beach, Galil.
Amperes Electronic Co., Div. of North American

Philtips Co., iac, Hicksvitle, N, Y.
Bradiey Semiconductor Corp.  New Haven, Conn.
Garting Electric, Inc, Hartford, Conn,
George K. Garrett Co., Div. ®SL

Industries Inc. Philadelphia, Pa.

Federal Sciew Producls Ins. Chicags, HL
Fischer Special Mig. Co. Cincinnati, Qhio
General industries Co., The Elyria, Qhig
Goshen Stamping & Tool Co. Goshen, tnd.
JFD Elecirenics Cofp. Seophivn, N.Y.
Jennings Radia Mfg. Cop. San Jose, Catf,
Signaiile lac, Meptune, M. J.
J K. Winns, and Sons Winchester, Mass.
indusirial Condenser {orp. Chicags, HI,

R, F. Products Bivision of Amphenol-Borg
flectronics Gorp. Danbury, Conn,

E.F. Johason Co. Wesaca, Mina.
lnternational Resistarce Co. Phitadelphia, Pa.
CTS$ Knights tnc. Sandwich, HI.
Kulka Eletirc Carporation ML Vernon, N.Y.
Lenz Electric #fg, Co, Chicago, !,
Littiefuse, inc. Bas Plaines, fil
Lord ¥ig. Co. Erie, Pa.
C.W. Marwedel San Francisce, Calif.
Janes Millen Mig. Co., lnc. Maiden, Mass.

1%, Ritier Co. Los Aspeles, Calif.
Cinch-Monadnock, Div. of Unifed Canr
Fasteaer Corp. San Leandre, Calif.
Meeller Efectric Co. Cleveland, QOhis
Nalienal Uajen Newark, N.J
Gak Manufacturing Co. Crystat Leke, 1L
Beadix Corp., The
Hendix. Pacilic Div, I, Holtyweod, Calif.
Pacific Metals Co. San Francisco, Calif.
Pharestran fnstrument aad Elecironic Co.
South Pasadena, Calil
Philadeiphia Steel and Wire Corp.
Phitadelphia, Pa,
American Machine & Foundry Go, Polter
& Bremfield Div. Frinceton, Ind.
TRW Efiectronic Components Div.  Camden, N.J.
Geaesal instrument Corp., Rectifier Biv,
Brookiyn, N.Y.
Resistance Producls Co. Harrisburg, Pa.
Rubvbercraft Corp. of Calil. Torrance, Calif.
Shakeproof Divisian of Hlinois Toal Works

Etpin, £l
Signal Indicator Corp. Wew York, N.Y,
Steuthers-Duna lac, Pitmas, N. 1
Thompson-Bremer & Go. Chicago, fiL
Tittey #fg. Co. $an Francisce, Calif,
Stackpole Carbon Co. 5t Warys, Pa.

Standasd Thomsen Corp.
Tinneiman Products, Ine.
Transformer Engineers
ticinite Co.
Watdes Kohinoor luc.
Veeder Root, inc.
Wenco Mfg. Co.
Continental-Wirt Electronics Sorp.

Phitadelphia, Pa.
New Rochelie, N.Y.

Wallham, Mass.
Glevelend, Ohin

San Gabriel, €alif,
NHewlonville, Mass.
Long lstand City, N.Y,
Hartlord, Cona.
Chicago, HI.

Zierick Mig. Com,

Cede
No.

BoG31

§0120
80136
86131

BGEGT

50223
G248
53294
80411

80485
80508
84583
8640
8130
81073
81083
81312

41345
81483
21541
43860

82042
82547

§z142
az11)

37708
82213

82378
8738%
82647

42768
82866
82877
42893
83033
33058
83086

83178

83148
83166
83298
53315
83130
83385
83501

83594
83740

83177
83421
83542
84171
84336
84411
84970
85454

Models 493A/495A

Manufocturer Address
Mepco Bivision of Sessions Clock Ga.
Morrestown, N3,
Schnitzer Aljoy Praducis Co. Flizabeth, N. 4.
Times Telephots Equipment New Yok, N.Y.
flectionic Industries Association. Any brand
Tuhe meeting E1A Standards-Washinglen, BC.
Unimar Switch, Div. Maxon Electronics Corp,
Wallinglord, Conn.
United Trassformer Sorp, New York, N.Y.
Oxfeed £leclric Coip, Chicago, il
Bogins iac, Riverside, {alif,
Acto Div. of Robertshaw Controls Ce.
Cotumbus, Ohio
Defiance, Ohio
Monrovia, Calil
Kew York, N.Y.
Boston, Mass.
Orzage, Conn.

Alt Star Praduc!s Inc.
Avery Adhesive Lakel Soip.
Hammatiead Co., inc,
$tevens, Armold, Ce | Inc,
inleraatisnal instruments Inc.
Grayhitl €o. LaGrange, Hi.
Trag Transformer Corp. Venice, Calif.
Winchester Elec. Div. Litten fad., Inc.

Qakvitie, Corn,
Military Specifieation . L oL L.
laternatipnal Rectitier Goip, £ Segundo, Galif.
Astpax Eleclronics, inc. Cambiidge, Mass.
Barty Cantols, Oiv. Barey Wright Corp.

Watariown, HMass.

Cacter Precissan Efsctiic Co. Skokis, 1H.
Sperti Faiaday fne., Copper Hewitt

Eieciric Div. Haoboken, M. .
Jeffers Eigctronics Division of Speer

Carbon Co. Ou Bais, Pa.
Fairchiid Camers & inst, Gorp,

Gefease Prod. Blvision Cliftaa, N. 3.

Maguire indysliies, {nc. Greenwith, Coan.

Sylvania Eleciric Prod. g,

Eieclinnic Tube Divisign Empotivm, Pa.
Astion Covg, Last Newark, Hamison, K, J,
Switeheraft, tnc. Chicago, th

Metals & Contrels {ac. Spescer Pradecls
Attleboro, Mass.

Phillips-Advance Contrel Co. Joliet, .
Research Products Comp, #adisen, Wis,
Roteon Mig. Co., {nc. Woodstack, MY,
Vecipr fiectionic Co. Gieagale, Galif,

Weslern Washee Mig. Co. Las Angetes, Caiil,
Catr Fastener Go, Cambridge, Mass,
Hew Hampshire Ball Hearing, ing.
Peterborough, N.H.
Gepetral Instiumant Corp., Capacitor Div.
Darlington, S,C.
Los Angeles, Cafif.
Springlield, K.}

FTT Wiee and Cable Biv.
Victoty Engineering Coip.

Beudix Corp., Red 8ank Div. Red Bank, K.J,
Rubbeil Corp. Mundeleia, H1.
$mith, Herman K., Inc. Broaklyn, N.Y.
Cestral Strew Co. Chicage, HI.

Gavitl Wire and Cable Ca.
v, of Amerace Cotp. Brooklield, Mass,
Burroughs Corp. Etectronic Tube Biv,

Plainfiels, K, 1.
tinion Cashide Corp. Consumer Prod. Div,

Mew York, NY,
Model Eng. and #fg., trc. Huntinglon, ind.
l.oyd Scruggs Ce. Festys, #o.
Azroasutical 1ast, & Radio Co. Lodt, N.J.

Area Electrenics tne.
&. ). Glesener So., ing,

Great Neck, N.Y.
Sag Francisce, Calil,

TRW Capacilor Div. Ogalialz, Neb.
Sarkes Tarzian, Inc, Bisomingten, Ind,
Boonton Molding Company Boontan, K. b

From: FSC. sandbook Suppiements
He-1 Dated jgLy 1985
i4-2 Dated HOV. 1962
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Models 493A/495A

TABLE 6-3.

CODE LIST OF MANUFACTURERS (Continued)

Code
No.  Manufacturer Addrass
83471 A B, Boyd Co. 3an Francisce, Gadi
83474 R.¥. Bracamonte & Co. $an Francisco, Cafi.
85660 Kopiied Kords, Inc, Eamden, Conn.
85911 Seamless Rubbes Co. Chitage, #ii.
868157 Cliften Precision Praducts Co., Inc.
Clitton Heights, Pa,
86579 FPrecision Rubber Producis Sorp. Dayten, Ohio
86684 Radio Carp. of America, Electranic
Comp, & Davices Div. #armisen, N.J.
87034 Mafco indusities Aneheim, Calif,
87216 Phileo Corporalion (Lansdale Division)
Lansdale, Pa,
87473 Westers Fitious Glass Products Co.
San Frascises, Calif.
87664 Van Waters & Rogersinc.  3an Francisco, Calfl
87830 Tower Mig. Cerp. Providence, R.L
88140 Cuiler-Hammer, lsg. {inceln, IH.
88720 Gould-Hatisnal Balleries, Inc, S, Paui, ¥inn.
§8421 Federal Telephone & Radio Com.  Cliftes, M.,
84698 General Mitts, Inc, Buffalo, N. Y.
83231 Graybar Elsctiie Co. Daklznd, Cafif.
85665 United Transfermer Co, Chicaga, 1.
90179 US$ Rubber Co., Consumer ind. & Plasiics
Prad. Div. Passaie, N. 1.
90370 Bearing Engingering Co. Sap Francisce, Calif.
91268 Connor Spring Mfg. Co. Sar Francisce, Calif,
1345 Mitter Dial & Nameslate Co. El donte, Calil.
91418 Radio Materials Co. Chicage, 1L
91506 Augat Inc, fttiebora, Mass.
91637 UDate Electronics, Inc. Columbys, Nebr.
91862 Fico Com. Willew Grove, Pa.
1737 Gremar ¥fg. Co., inc. Wakelield, Mass.
31827 K ¥ Development §o, Redwood City, Salit,
91925 Honeywell fnc. , Micro Switch Div.
Freeport, i,
31961 Mahm-Bros. Spnag Ca. Gakland, Calif.
42180 Tru-Connector Corp. Peatody, Mass,
92367 Eigeet Optical Co. inc. Rochester, N. Y.
§7196 dniverssl industries, {ac. Cily of Industey, Calif,
22807 Tenselite insuiated Wire Co., inc.
Tanytown, N.Y.
93332 Syivania Electric Prod. nc.
Semicoaducior Div, Wobgrn, Mass,
83369 Rebbins and Hyers, tns. New York, N.Y.
93430 Stevens Mig. Go., Iac. Manstietd, Ohio
93979 G.V. Contiols tivingston, ¥, ).
0061542

Revised: July, 1968

01280-5

Code
No.

94137
94144

94148

94154
54187

94227
94310

94138
94682

94696
95023

95236
95238
55263
95764
93763
§527%
25348
85354
35712
85984
95987
96867
96095
36756
46196
96330
85341
96341
87464
87539
37978
§7983

98141
95189
98220

38278
95251

Monufacturer Address

General Cable Cozp,

Raytheon Co., Comp. Biv., Ind,
Gomp, Opefations Quincy, Wass.

Sgientific Elecironics Products, Inc,

Loveland, Colo.
Newark, M. J.

Bayonne, N, 4.

Tung-8ei Elactiie, Inc.
Curtiss-Wright Corp. £lectronics Div,
Fast Patersen, N, J.
Soulh Chester Corp. Chester, Pa.
Yra-Ohm Products Memcor Components Div.
Hunlington, ind.
Wire Cloth Products, Iac, Beilwood, HIL
Worcester Pressed Aluminum Corp.
Worcester, Mass,
Mapnecralt Eleciric Co. Chicago, HIL
George A. Philbrick Researchers, inc.
Boston, Mass.
Hiami, Fla.
Woodsige, N.Y.
Long Istend, N.Y.
Burbank, Calif.
Sheridan, Wyo.
Bridgeport, Conn.

AHies Products Dorp.
Continental Connecter Carp.
Leecraft Mig. Co., Inc,
Lerco Elecironics, Ine.
fiational Goil Co.

Vitramon, Isc.

Gotdos Corp. Slpomfield, N, 1.
Melthode Wiz, Co. Chicags, i
Dage Etectiic Co., Ine. Franklin, Ind.
Siemon Mfg, Co. Wayne, I,
Weckesser Co. Chicaga, 1iL
Huggins | aborateries Sunnyvale, Calif,
Hi-Q Div. sf Aefovex Corp. Olean, N. Y.
Thordarsen-Meissner inc, Mt Casmel, 1.
Sotar Manufacturing Co. L.os Angeles, Calf,
Catlton Screw Co. Chicaga, 1.
H#icrowave Associates, Ing. Burlington, Mass.
Excet Transtormet Co. Gakland, Calif
\adysirial Relaining Ring Co. Irvinglon, N.J,
Autsmatic & Precision Mig. Erglawood, K.J.
Reon Resistor Corp. Yonkers, N.Y.

Litton Sysiem ine. - Adler-Weshiex
Commun. Biv, New Rochalte, N.Y.
R-Troncis, Inc. Jamaica, N.Y.
Rubbet Teck, lac. fatdena, Calif,

Hewiett-Packard Co., Mosetey Div,
Pasadena, Calif.
So. Pasadena, Caiif,
Mamareneck, N, Y,

Microdol, fnc.
Seatectro Corp.

Code
Ko,

98376
98731

98734

38821
93478

99109
99313
9%378
99515

38747
99800
59848
98934
99842

EEERY

Section VI

Table 6-3
Manufucturer Address
Zer ¥ig. Co. Burbank, Calif.

Gensral Mills tnc., Elechorics Div,
Winngapalis, Minn,
Pagco Div. of Hewiett-Packard Co.
Pale Alle, Calit.
North Hilis Electianics, inc. Glen Cave, K.Y,
international Eiectronic Research Qorp.
Bushank, Calif
Columbia Technicat Corp. Mew York, N Y.
Varian Associates Pate Alto, Cali,
Atlee Corp. Winchester, Hass.
Harshalt ind. Eiect. Products Biv,
San Marino, Calit.
Control Switch Division, Controts Co.
of Amerita £1 Sepundo, Calif.
Deievan Electronics Caorp. £ast Aurora, N.Y.
¥ilce Corporation {ndianapolis, Ind.
Renbrandt, inc. Baston, Mass.
Hoflman Etectronics Corp,
Semiconducter Div. £1 sonte, Calif,
Techaology Instrument Sotp. of Calif.
Newbury Paik, Calif,

THE FOLLOWING HP VENDORSBAVE NO NUMBER
ASSIGNED N THE LATEST SUPPLEMENT YO THE
FEGERAL SUPPLY CODE FOR NANUFACTURERS

HANDBOOK.

0000F  Malce Tool and Diw Los Angetes, Calif.

03geM  Western Coif Biv. of Aulamatic ind., Inc,
Redwood City, Celil,

00802 #illow Leather Products Sorp. Newark, M. ).

000AA  British Radie Electronics Ltd.

Washingtan, D.C.
00BAB  ETA £agland
000BB  Precisien Iastrument Componeats Co.

Van Nuys, Calif.
00MM  Rubber Eng. & Developmest Haywaid, Celif.
BOONN A TN D Mig. fo. San jose, Galil,
0000¢  Cooltron Dakiand, Calil.
G00WW  Caiifornia Castern L ab, Burlingtor, Calif.
GOBYY 5. K. Smith Co. Los Angeles, Calif

from: F3G. Handbook Suppiements
Hi-1  Dated JULY 1965
HA-2 Dated MOV, 1362
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Modei 493A/495A Appendix I

MANUAL CHANGES

This manaal describes Model 493A and 495A instruments with serial numbers prefixed 350-. Change the
manual as indicated below for serials indicared. For other serials, either a different manpual or a change
sheet is required. If the prefix on your instrument is not specifically mentioned either here or on a change
sheet, the correct information can be obtained from your Hewlett-Packard Field Qffice.

Ingtrument Serial Prefix Make Manual Changes Instrument Serial Prefix Make Manual Changes
330- 1

304~ 1,2

229~ 207~, 151~ 1,2, 3

CHANGE 1

The turn-on time-delay is 3 minutes rather than 90 seconds. Change reference to this delay in Figure 3-1,
4-5, 5-2, 5-10, and 5-11, and in paragraphs 4-24 and 4-25,

Tables 6-1 and 6-2: K1; Change & Stock Number to 0430-0037 and Mfr. Part No. to 6N0O180T.
R414: Change to R: fxd mtl flm 100K ohms 5% 1/2W; & Stock No. 0758-0053; Mir 07115;
Mir. Part No. C20; TQ 1.
Delete: & Stock No, {758-0076

CHANGE 2
Figure 5-12:
€15 Change value to 0.015 uf
Rb1: Change value to 1 M

Tables 6~-1 and 6-2: '
Change to: C15 0160-0062 C: fxd, paper, 0.015 f +10% 3000 vdew 56289
R51 0687-1051 R: fxd, comp, 1 M +10%, 1/2W 01121
Delete 0160-0384 and 0887-2151

CHANGE 3
Figure 5-13. Modulator Board (A101): Change as illustrated.
Figure 5-14. Modulator: Change as illustrated.

184P153 1
EB1051 1

Table 6.1:
Delete all items with 400-geries designations.
Insert:
AlQ1 495A-65C Assembly: Mod Board
Cig3, C104 0150-0052 C: fxd, cer, dual, 0.05 uf +20%, 400 vdew

C105 0150-0012 C: fxd, cer, 0.01 uf £20%, 1000 vdcw
Cl08 0140-0216 C: fxd, mica, 120 pf +2%, 300 vdew
C1o7 01400146 C: fxd, mica, 82 pf +5%, 300 vdew
108 0130-0013 C: var, cer, 2-12 pf

C110 01500015 C: fxd, Ti0,, 2.2 pf £10%, 300 vdew
CI11t 01300017 C: var, cer, 8-50 uf, 500 vdew

Ciiz 0140-0225 C: fxd, mica, 300 pf 1%, 300 vdew
CR103 1801-0630 Diode, Si: 800 PIV

CR104,

CR105 1901-0025 Diode, Si
CR106 1802-0183 Diode
CR107,

CR108 19010030 Diode, ‘8i: 800 PIV
Q101 18540003 Transistor Si: NPN
R104 0693-4741 R: fxd, comp, 470K ohms +10%, 2W
Ri05,

R106 0693-1531 R: fxd, comp, 15K ohms +10%, 2W
R107 0727-0248 R: fxd, dep ¢, 600K ohms +1%, 1/2W
R108 2100-0094 R: var, comp, lin, 50¥ ohms x30%, 1/4W
R109 0727-0226 R: fxd, dep ¢, 250K ohms 1%, 1/2W

01280-2 i-1



Appendix I Model 493A/495A

MANUAL CHANGES {Cont'd)

Table 6-1{cont'd) R110 0693-8231 R: fxd, comp, 82K ohms 210%, 2W
R111 0687-4731 R: fxd, comp, 47K chms £10%, 1/2W
R112 0687-1231 R: fxd, comp, 12K chms +10%, 1/2W
R113 0693 -6831 R: fxd, comp, 68K ohms +10%, 2W
R114 0680-1041 R: fxd, comp, 100K ohms +10%, 1W
R115, R116 0693-2731 R: fxd, comp, 27K ohms +10%, 2W
R117 0683-1531 R: fxd, comp, 15K ohms +10%, 2W
R118 0727-0292 R: fxd, dep ¢, 3M +1%, 1/2W
Rr119 07270255 R: fxd, dep ¢, 800K ohms $1%, 1/2W
R121 2100-0144 R: var, comp, 250K chms
Ri22 0727-0208 R: fxd, dep ¢, 100K ohms +1%, 1/2W
R123 0730-0083 R: fxd, dep ¢, 516K ohms 1%, 1W
R124 07270149 R: fxd. dep ¢, T.96K ohms #1%, 1/2W
R125 0727-0245  R: fxd, dep ¢, 500K ohms 1%, 1/2W
R126, R127 0773-0010 R: fxd, migl, 85K ohms #5%, 5W
R128 08871521 R: ixd, comp, 1.5K ohms +10%, 1/2W
R129 0687-4741 R: fxd, comp, 470K ohms +10%, 1/2W
R130 0686-6845 R: fxd, comp, 680K ohms £5%, 1/2W
V16l 1933-0005 Tube, delectron: 7734
V12 1940-0007 Tube, electron: OB2
V103 19330004 Tube, electron: 6USA
V104 1923-0043 Tube, electron: GEWE
XvV101 1200-0048 Socket tube: 9 pin, minat
XV1i02 1200-0047 Socket tube: 7 pin, minat w/ears {for pe)
XV103 1200-6048 Socket tube: 9 pin, minat
XV104 1200-0047 Socket tube: 7 pin, minat w/ears (for pec)

Table 6-2:

Delete: 01400149  0727-0237 0765-0008  0727-0282

0140-0208 1902-0026 0727-0283  0727-0286
0130-001&  0687-1041 0727-01685  0690-2231
0140-0203  0727-0252 0727-0230 0767-0010
0150-0011  0680-8231 0727-0235  0683-5631
0140-0194  06806-4731 2100-0096  0727-0332

0727-0221

0687-3331: Increase TQ to 2

0727-0276: Decrease TQ to 1

0773-0010: Increase TQ {o 2

1801-0030: Increase TQ to 20

0130-0012; Increase TQ to 3

0130-0013: Decrease TQ to 1

0727-0246: Increase TQ io 7

2100-0094: Decrease TQ to 1

(687-4731; Increase TQ to 2

Add:
0130-0017  C: var, cer, 8-50 uf, 500 vdew 72982 557-019-U2P0-34R 1 1
0140-0146  C: fxd, mica, 82 pf +5%, 300 vdew 72136 DM15F820J 11
0140-0216  C: fxd, mica, 120 pf 2%, 300 vdew 72136 DMISF121G-300V 11
0140-0225  C: fxd, mica, 300 pf +1%, 300 vdew 72136 DPMISF301F-3060V 11
0150-0015  C: fxd, ”}::102, 2.2 pf £10%, 500 vdew 82142 Type JM 11
0686-6845 R: fxd, comp, 680K ohms +5%, 1/2W 01121 EB6854 11
0687-1231 R: fxd, comp, 12K ohms +£10%, 1/2W 01121 EB1231 11
0687-1421 R: {xd, comp, 1.5K chms £10%, 1/2W 01121 EB1321 11
0693-1531  R: fxd, comp, 15K ohms x10%, 2W 01121 HB1531 31
0693-2731  R: fxd, comp, 27K ohms £10%, 2w 01121 HB2731 21
0693.4741  R: fxd, comp, 470K ohms £10%, 2W 01121 HB4741 11
0893-6831 R: fxd, comp, 68K ohms x10%, 2W 01121 HB6831 11
0693-8231  R: fxd, comp, 82K ohms +10%, 2W 01121 HBA3231 11
0727-014%  R: fxd, dep ¢, 7.96K ohms 1%, 1/2W 19701 DC1/2CR5 ohd# 11
0727.0226 R fxd, dep c, 250K ohms 1%, 1/2W 19701 DC1/2CR5 obd# i1
@727-0255 R: Ixd, dep ¢, 800K ohms 1%, 1/2W 19701 DC1/2AR5 obd# 11
0727-0292  R: Ixd, dep ¢, IM 1%, 1/2W. 18701 DC1/2CR5 obd# 11
6730-0093 R fxd, dep ¢, 516K ohms x1%, W 19701 CD1Rb obd# i1
1802-0163  Dicde 28480 1902-0183
1833-0005  Tube, eleciron: 7734 {7138 7734 11
1940-0007  Tube, electron: OB2 86684 obd# : 11
2100-0144  R: var, comp, 250K ohms 1123% Type UPE-T0 obd# 11

i-2 01280-2



Model 493A/495A Apperdix- I
QuUTPUT
AMPLIFIER
V04
6EWS ciO CRIOB
Rizs | Riz7 Ru2
RI28

CURRENT SINK
Qlol

Cli2 !
1 RI26
CRIO6 §
- Ci06
CRIO4 _ R123
CRIOS B e = Clll, HIGH FREQUENCY COMP.
RI24 . RU3
L Pk A
RI22 0 RIS
HIGH FREQUENCY COMP e & M Do DIFFERENTIAL
clos T AMPLIFIER
clo8 : V103
Rul . cior
CRIO3 RII
. RIS
Ril4
CRIO7
RIO6 REFERENCE TUBE VvIO2

GAIN LIMIT RI2!

RiO4
Cio3 RUT
RIOS R129
RIOT

RIO8, -350V ADJUST

SERIES REGULATOR
CONTROL TUBE
VIOl

01280~2

7734
RI30

MP-5-1040

cio4 RIOG

Figure 5-13. Modulator Board {For Change 3)



Model 403A/495A

Appendix I
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WARRANTY CLAIM AND ADJUSTMENT PROCEDURE

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 cutside
the U.S.A,, before returning the tube, fill out the 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.
54 Route des Acacias International Marketing Dept.
Geneva, Switzerland 1801 Page Mill Road
Telephone: {022) 42, 81,50 Palo Alto, California, 94304, U.8. A.
Telex: 2.24.86 Telephone: {415) 326-7000
Cable: HEWPACKSA Telex: 033811

Cable: HEWPACK

Microwave tubes supplied by the Hewlelt-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.

Howevar, 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 singie form; merely fill out the information on the reverse side and return this form, along with
the defective tube, to your Hewlett-Packard Sales andService 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.

SHIPPING INSTRUCTIONS

The following instructions are included to aid youin 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 materiai.
Cable assemblies and other accessories not rigidiy mounted to the tube should be padded and wrapped
separately to prevent damage {0 the tube during shipment.

Wrap the above in heavy kraft paper.
Pack in a rigid container which is at least 4 inches larger than the tube in each dimension.

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

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 fo:

Hewlett-Packard Company
Customer Service Center

333 Logue Avenue

Mountain View, California 94040
USA

01153-11 Rev 5/1/68



MICROWAVE TUBE WARRANTY CLAIM
INFORMATION FORM

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

DATE:

FROM: (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

For HP use only 1

Repair order #

57168
01153-4



HEWLETT - PACKARD [F SALES AND SERVICE

UNITED STATES

ALABAMA

P.Q. Box 4207

2007 Byrd Spring Koad SW.
Huntsville 35002

Tel: (205) BB1-4591

TWX: B10-726-2704

111 East Avenue
Norwatk 08851

Tei: (203} 853-1251
TWX: 710-468-3750

DELAWARE

3841 Kennatt Plke
Witmington 19807

Tel: {302} 655-6161
TWX: 5610-566-2214

ARIZONA

3009 North Scotisdale Road
Scottsdale 85251

Tel: {502} §45-7601

Twd: 910-950-1222 FLORIDA
£.0. Box 545
232 squth Tucsen Boulevard Suite 108

Tuesen 85716
Tel: 16027 623-2564
TWX: 910-952-1162

4999 N.E. 2nd Avenue
Wiami Shores 33153
Tel: {305) 758-3526
TWX: 810-848-7262

P.0, Box 20007

Herndon Station 32814
521 GCommonweaith Avenue
Crianda

Tel: (305} 841.3870

TwX: 810-850-0113

#.0. Box 8138
Madeira Beack 33708
416 150th Avenue

Si. Patershurg

Tel: {813) 3910211
TWX: B10-853-0366

GEORGIA

7.0, Box 28234

450 Interstate North
Rtianta 30328

Tel: {404) 436-6181
TWX. 810-766-890

ILLINOIS

5500 Howard Sireet
Skekie 60078

Tel: {312} 677-0400
TWX: 914-223-3613

CALIFORNIA

3939 Lankatshim Boulevard
Morth Holiyweed 31604
Tel: {213} 872-1282

TWX: 910-488-2170

1161 Embarcadero Road
Palo Alte 94303

Tel: {415} 3276500
TWX: $10-373-1280

2591 Cartshad Avenus
Sacramento 95821
Teh {916) 482-1463
TWX: 916-367-2092

1055 Shafter Street
San Diege 92106

Tei: {714} 223-8103
TWX: §10-335-2000

COLORADO

7965 East Prentice
Englawesd 80110
Tel: {303} 771-3455
TWX: 910-935-0705

CONKNECTICUT
568 Tolland Street
East Hartford 06104
Tel: (203) 289-9394
TWX: 710-425-3416

INDIANA

4002 Meadows Drive
indlanapelis 46205
Tek (317) 545-4891
TWX: 810-341-3263

LOUISIANA

P.G, Box 856

1942 Willlams Boulevard
Kanner 70462

Tel: (504) 7216201
TwX: 810-855.5524

MARYLAND

6707 Whitestone Road
Battimore 21207

Tel: (301; $44-5400
TWX: 7106-862-0850

P.0. Box 1548

2 Cheke Cherry Road
Asckvilie 20850
Tel: {301} 948-6370
TWX. 710-828-9684

MASSACHUSETTS
32 Hartwelt Ave.
Lexingten 02173
Tel: {301} 948-5370
TWX: 716-332-0382

MICHIGAN

24315 Northwestern Highway
Ssuthfield 48075

Tel: (313} 353-9100

TWX: 810-232-1532

MINNESOTA

2459 University Avenue
St. Paul 55114

Tel: {612) 645.9461
TWX: §10-363-3734

MISSOURE

3208 Wyoming Place
Kansas Sity 54114
Tel: (814) 333-2445
TWX: 910-771.2087

2812 South Brentwood Blvd,
$t. Louis 53144

Teb: (314) 644-0220

TWX: 610-768-1670

NEW JERSEY
W. 120 Cetury Road
Paramus 07657
Tel: {201} 285-5000
TwX: 710-990-4951

10508 N. Kings Highway
Cherry HHI 08034

Tel: {609) 667-4000
TWX; 71{-8392-4343

NEW MEXICO

P.O, Hox 8366

Station €

6501 Lomas Bouvlevard N.E.
Afbuquernue 87108

Tel: {505) 255-5585

TWX: 910-989-1665

156 Wyatt Drive
Las Gruces 88001
Tel: {305} 526-2485
Twi: 910-983-0550

NEW YORK

1702 Central Avenue
Alzany 12205

Tel: {518) 869-8462
TWX: 710-441-8279

1218 Campvilie Road
Endicott 13764

Tel: {507} 754-0050
TWX: 519-252-08%0

82 Washington Street
Poughieepsie 12601
Tel: (914} 454-7330
TWX: 510-248-0012

39 Saginaw Drive
Rochester 14623
Tel: {716} 473-9500
TWX: 510-253-5581

1025 Northern Boulevard
Roslyzn, Leng istand 11575
Tet: {515} 859-8400

TWX: 510-223-0811

5858 East Molloy Road
Syracuse 1321}

Tebh: (315} 454-2488
TWX: 710-541-0482

NORTH CAROLINA
P.G. Box 5187

1823 Narth Main Street
High Faint 27262

Tet: (319} 882-6873
TWX: 510-526-1516

OHIO

5579 Pearl Road
Cleveland 54129
Tel: (216} 884.520%
TWG 810-471-8500

3460 South Dixfe Drive
Daylon 45439

Tef: (513) 298.0351
TWX: 810-459-1925

OKLAHOMA

2519 United Founder Boulevard
Gkiahoma City 73112

Tek: (405} 848-2801

TWX: 910-830-8862

OREGON

Westhitls Mall, Suite 158
4475 §.W. Scholls Ferry Road
Portland 37225

Tef: {503} 292-9171

TWX: 910-464-6103

PENNSYLVANIA

2500 Moss Side Boglevard
Monreevitle 15146 !
Tel: 412) 271-0724

TWX: 710-787-3650

144 £lizabeth Street

West Conshohocken 19428
Tel: {215} 248-1608, 828-6200
TWX. 51G-B60-8715

TEXAS

P.O. Box 1270

201 £ Arapshe Rd.
Rithardsan 750880
Teh ¢214) 231-1601
TWX. 915-867-4722

P.0. Box 22813

4242 Richmond Avenus

Houston 77027

Tet: (713) 647-2407

TWX: 910-881-26453
GOVERANMENT CONTRACT OFFICE
225 Biliy Mitcheli Road

San Antenio 78226

Tai: (512} 434-4171

TWX: 810-871-1170

UTAH

2850 South Main Sireet
Salt Lake City 84115
Tel; (801} 485-8166
TWX: 810-325-5881

VIRGHNAA

£.0. Box 6514

2111 Spencer Read
Richmond 23230
Tel: {703) 282-5451
TWX: 710-856-0137

WASHINGTON
433-108th N.E.
Bellevus 98004
Tel: (206) 454-3871
TWX: 910-443-2303

FOR 11,5, AREAS NOT
LISTED:

Cantact the regional offlce near-
est you: Atlamla, Georgia...
North Motlywood, California. . .
Paramus, New Jersey ... Skokie,
Hiinots,  Their complete  ad-
dresses are listed above,

CANADA

ALBERTA

Hewlett-Pagkard {Canada) ttd.
13745 Jasper Ave,

Edmeaten

Tk {463} 482-5561

TWX: 610-831-2431

BRITISH COLUMBIA
Hewlett-Packard {Canada} Lid,
3041037 West Broadway
Vancouver 9

Tel: (804} 738-5301

TWX: §10-922-5059

MANITOBA
Hewleti-Packard Co. Lid.
511 Bradford Gt

8t. lames

Winnipeg

Tel: {204} 786-7581

NOVA SCOTIA
Hewlett-Packard {Canada) Lid.
7001 Mumford Road

Suits 356

Hatlfax

Tel: (902) 455-0511

TWX: 610-271-4482

ONTARIO

Hewtett-Packard (Canada) Lid.
B8B80 tady Eilen Place

Ottawa 3

Tel: (613} 7226223

TWX: 610-562-1952

Hewlett-Packard {Canada) Lid.
1415 Lawrence Avapue West
Torants

Teh (416) 244.9i96

TWX: §10-492-2382

QUEBEC

Hewigtt-Packard (Canada) ttd,
275 Hymus Soevard

Polity Clairg

Tei: (514) 687-4232

TWX: 510-422-3622

Teiex: 81-20607

FOR CANADIAN AREAS NOY
LISTED:

Contact Hewietl-Packerd
ada) itd.

{Can-
in Pointe Claire, at

the complete address listed
above.

CENTRAL AND SOUTH AMERICA
ARGENTINA CHHLE £CUADOR MEXICO PERU VENEZUELA
Hewlett-Packard Argenting Hector Calcagni P Lzboraterios de Radie-lngenieriz  Hewlett-Packard Mexicana, $.A.  Fernando fzela B, Hewleit-Packard De Venezuela
s.Aa.0.e.d Casifla 13942 GCalle Guayaquil 1246 de L.V, Avenida Petit Thouars 4719 €A,
tavatle 1171- 3" Estado 215 - Oficine 1016 Post Office Box 318% Apartado Postal 12-832 Miratlores Edificio Arisén Office Mo, §
Bugnos Aires Sartiage Quito Eugenia 408, Dept. 1 Casitfa 3061 Avda. Franciscao de Miranda
Teh 35-0436, 350627, 35-0431  TYet: 31-890, 490-505 Tel: 12496 Mexico 12, B.F. tima ppartado del Este 10934
Telex: CER-L008 Gabie: HORVATH Quite Tel. 43-G3-79, 36-08-78 Tel: 53346 Chaeaite

COLOMBIA Cable: FEPERY lima Caracas
BRAZIL instrumentacion EL SALVADOR NICARAGUA Tel: 71.88.05, 71.88.59, 71.88.76
Hewlett-Packard Go BrasH Henrlk A. Langebasx & Cia. Lida.  Electrénics #oberto Terdn G. PUERTO RICO Cable, HEWPRK Caracas '
ie Ltda. Carrera 7 #4859 Rpartade Poslal 1589 Rpartado Postat 689 San jusn Electronics, Inc. s "

Rua Sorengk: Dscar Porto, 631
Sao Paulo - 8, SP

Tel: 71-35G3

Cable: HEWPAK S0 Paule

Apartado fereg 5287
Bogota, i D.E,

Tel: 45-78-06, 45-55-46
Cahle: AARIS Bogata

Hewlett-Packard Do 8rasi COSTA RICA

|.e.C. Lida, Lic, Alfredo Gallegos Gurdidn
Avernida Frankitn Roosevelt 84-  ppartads 3243

grups 203 San iosé

Rie de janeiro, 7C-39, GB Tel: 21-86-13

Tel. 32-9733 Cable: GALGUR San José

Cable: HEWPAK Rio de janeiro

27 Avenlda Norte 1133

San Salvador

Tai: 25-74-50

Cable: ELECTRONICA
San Sapvador

GUATEMALA

Olander Associates Latin America
Apartads 1226

Ja. Calle, §-22, Zona 1
Guatemala Gity

Tei: 22812

Cable: OLALA Guatemata City

edlficio Terdn

Managua

Tel: 3451, 3452

Cabie: ROTERAN Managua

PANAMA

Flectrénica Baiboa, S.A.

P.0. Box 4928

Ave. Manuel Espinosa No. 1350
Sgg. Alna

Panama City

Tel: 30833 .

Cable: ELEGTRON Panama City

P.0. Box 5167

Poace de leon 104

Pda. 3-Pta. de Tierra

San Juae, P.R. 00005

Tei: (F741 726-3342

Cable: SATRONICS San fuan

URUGUAY

Pablo Ferrande §.A.
Comerclal & Endustrial
Avenida Halia 2877
Casilia de Correc 370
Montevideo

Tel: 40-3102

Cabte: RADNUM Montevideo

FOR AREAS NOT LISYED,
CONTACT:

Hewlett-Packard 1nter-Ameticas
3200 Hithview fAve.

Palo Atta, Califvrsia 34304

Tel: (415 328-7000

TWX: $10-373-1287

Cabie: HEWPACK Pale Aflo
Telex: 0348461

E 568



EUROPE

AUSTRIA

Usnilabor GrabH

Wissenschaftliche iastrumenie

Rummelhardtgasse 6/3

P.O. Boex 23

Wienna 1X/7}

Teh 42 61 81

Cable: LABORINSTRUMENT
Yienna

AEWLETT - PAGKARD

FRANCE )
Hewlett-Pachard Frames
150 Boulevard Massens
75 Paris 13e

Tel: 707 97 19

Sable: HEWPACH Paris

Telex: 25048

Hewlett-Packard France

Hewiett-Packard Vertriebs-GmbH
Zeim Strohhause 26

2 Hambsrg 1

Tel: 24 05 51,52

Cable: HEWPACKSA Hamburg
Tetex: 21 53 32

Hewleti-Pagkard Vertriebs-GmtH

Reginfriedstrasse 13
8 Munich 9

0

Hewictt-Packard 1taliana S.p.A.
Palaizo Talia

Piazza Marconi 28

40144 Rome - Eur

Tef: 591 2544

Cabie: HEWPACKIT Rome
Teiex: 61514

NETHERLANDS

SALES AND SERVICE

SPAIN

Ataic Ingenieros
Urgel, 259
Parcelona, 11

Tek: 230-69-88
Ataic tnhgenieras
Enrigue larretz 12
Madrid, 15

Tel: 235 43 44

HEWPAK A.G.

34 Route des Acaclas
1211 Gengva 24

Tah 43 79 29

Teter: 2 24 8§

TURKEY
Telekom Engingering Bureau
P.0. Box 376 - Galata

s "
Hs e Elroits Tel: 69 51 21/22 Hewlett-Packard Benelwx, NN caplg, TELEATAIG Madrid istantul
BELGIUM 69 Lyon 5o / de Boeleiaan 1043 ot 273 18 Tel: 4% 40 40
- : o R i . 2 49 N
Hewiett Packard Bencln 5.4, T4% 925345 Gable: HEWPACKSA Munich Aristerdam, 2.2 giex 27 Cable; TELEMATION Istambul
SAB Baluieuans du Souverain GERMANY ;r‘elhzi Q-ZPH(}?B?EN amsterd SWEDEN UNITED KINGDOM
russels 16 Hewlett-Packard Vertriebs-Grmb GREECE anie: msterean HP Instrument AB Hewlett Packard
Tel: 72 22 40 ; Telex: 13 216 Hagakersgatan 7 culetl Packard Lid.
canie: PALOBEN Brussel Lietzenburger Sirasse 30 Hostos Harayannis agakersgatar 224 Bath Road
; £ srussels i Berlin W 30 18, Ermon Streat NORWAY Milndal Stough, Bucks
Tetex: 23 484 Tel: 24 86 35 Athens 126 Tel: 031 - 27 68 00 Yol Sl{} h 32341
PERED Tel: 298 401 Hewlett-Packard Norge A/S P ugh 33 ‘r'
P s A/s feiex 18 3095 Cable: RAKAR Athens hesvelen 13 HP Instrument AB Fible, AEWPIE Slough
EENIE -Packard A/ Hewletl-Packard Vertriebs-GmbH  Terey, 5862 Hasiam Svetsarvigen 7 Teiex: 84413
gerang H b : Tel: 53 83 60 Soima 1
; errenberger Strasse 110 YUGOSLAVIA
Langederg & o 3 Cable: HEWPACK Osio Tel: 98 12 50
2850 Nasrum 703 Bubiingen, Wirltemberg IRELAND Cable: MEASUREMENTS Beiram S.A.
Tel 01 30 A0 40 Tel: G7031-65671 Hewlett-Packard Ltd. Telex: 6621 ot ‘kh | A 83 avenue des Mimosas
Iy Cable: HEPAG Biptingsn 224 Bath Road ockholm Brusseis 15, Belglum
Cahie: HEWPACK AS PORTUGAL Telex: 18721
Telex: 66 40 Tetex: 72 65 739 Stough, Bucks, Enghand Telectra : Tel 34 33 32, 34 26 18
) Hewlatt-Packard Vertriebs-GmbH éet’ 550}:’%&;233 ; Ruz Rodrigo da Fonsacs 103 SWITZERLAND ?5:’59‘ 82%’;2"1“ Brussels
FINLAND Achenbachstrasse 15 anle: 5 Shugh P Box 2531 HEWPAK AG elex:
Hewlett-Packard Oy 4 Blisseldort 1 Telex: 84413 Lisban 1 Zurcherstrasse 29 FOR AREAS NOT LISTED
FINYS £ iy '
e i e 2 5 L R
’ -Pac i = ishon Hewlett-Packard 3.4,
Tel: 67 35 38 Hewtolt-Packard ttaliana Sp.A. Telex: 1508 Tel: (051) 98 18 21 ne movte g
N P " i Viale Lunigiana 45 : i s 7uri 34 Route des Acacias
cable: E{EWPACK(}Y-Heismha ;iewhieﬁt?actkard Vgétneb.i-(lmbb! 20125 Milen %:F;:: :gvagacmr Zurich 1211 Geneva, Switzertand
Telex: 12.1563 Kurhessensirasse Tek 69 15 84 i Tel: (922) 42 81 50
Tel: 52 00 36 Cable: HEWPACKIT Milan Ca?ie: HEWFACKSA Geneva
Gable: HEWPACKSA Frankfurt 10147 32046 Telex: 2.24.86
Telex: 41 32 49
AFRICA, ASIA, AUSTRALIA
ANGOLA ETHIOPIA 1IRAN KENYA PAKISTAN (WEST) THAILAND
Telectra African Salespower & Agency Telegom, Lid, R. ). Tiibury Lid. Mushke & Company, Lid. The international
Box 6487 Private Lid., Co. P.0. Box 1812 P. . Box 2754 Oosman Chambers englneering Co., Lid.
Leasnda P. 0. Box 7i8 240 ¥Kh. Saba Shomatt Sulte 517/518 Victoria Road P, 0. Box 39
Cable: TELECTRA Luanda 58/59 Cunningham St Teheran Hotet Ambassadeur Karachi 3 614 Sukhumvit Road
Addis Ababa Tel. 43850, 48111 Nairobi Tel: 51027, 52927 Rangko¥
AUSTRALIA y Tel: 12285 Cable: BASCOM Teheran Tel: 25678, 26803, 68206, 58196 Cahle: COOPERATOR Karachi Tel 910722
Hewlett-Packard Austraiia Cable: ASACO Addisababa Cable: ARMYTEE Nairoht Cable: GYSOM Banghok
Pty. Ltd. IS8AEL SINGAPORE
22-26 Weir Sireet HONG KONG Etectronics & Engineering KOREA Mechanical and Combustion UGANDA
Gien iris, 3148 Schmidt & Co. (Hong Kong) ktd. Div. of Motorola Israel Lid. American Trading Cn., Korea, Lid. Engineering Company Lid. &, 1 Tithury Lid.
Victoria P.3. Box 297 16, Kremenetski Street £.0 Box 1103 9, Jatan Kilang P.Q. Bax 2254

Tel: 20,1371 {4 lines)
Cable: HEWPARD Melbourne
Tefgx: 31024

Hewielf-Packard Ausiraiia
Py, Ltd.

61 Aexander Street

Crows Nest 2065

New Soulh Wales

Tel: 43,7466

Cable: HEWPARD Sydaey

Hewlett-Packard Australia
Ply. Ltg.

87 Churchiti Road

Prospect 5082

Sauth Australia

Tei §5.7366

Cafhie: HEWPARD Adelside
CEYLON

United Electricals Lid.
?.0. Box 681

Yahaia Building

Stapies Street

Celombe 2

Tel: 5495

Cablg: HOTPOHNT Colombo

CYPRUS

Kypronics

18-190 Hommer Avenue
P.0O. Box 752

Hicesia

Tel: 6282-75828
Table HE-1-NAM!

1511, Prince’s Building

1%, Crater Road

Heng Kong

Tel: 240168, 232735

Cabie: SCHMIDTCO Hong Kong

INDHA

The Scientific Instrument
Co., 1d.

6, Te] Bahadur Sapru Road

Alizhabad

tel: 2451

Cable: SICQ Allahbad

The Seientific instrument
Ce., bd.
240, Dr. Dadabhal Naoroli Read
Bambay 1
Tel: 28.2542
Cable: SICO Bombay

The Scientific Instrument
Co., id

11, Lsplanade East

Calontta 1

Tei: 234128

Cable: $160 Caloutta

The Scientific Instrument Co., L
36, Mount Road

Madras 2

Tel: 86339

Cable; SO Madras

The Seientific instrument So., Ld.
8.7, Ajmeri Gate Extn.

New Zelhi 1

Tel 27-1053

Cabte: 5180 Naw Delhi

Tei-Aviv

Tel: 35621 {4 tines)
Cabler BASTEL Tel-Auly
Telex: Baslel Ty 033-B8%

JAPAN
Yokogawa-Hewletl-Packarg Lid.
Nisei ibaragi Bidg.

2.7-8 Kasuga

tharagi-Shi

Gsaka
Tel: 0726-23-1841

Yokogawa-Hewleft-Packard Lig.
ito Building

No. 58, Kofori-cho
Nakamura-kie, Nagoya City
Tef: 551-0215

Yokogawa-Hewlett-Packarg 14d.
Onashi Building

Ko, 59, -chame, Yoyagi
Shibuya-ka, Tokyo

Teh 370-2281

Teign; YHPMARKLT TOK 23.724

Dae Kyung Bldg.

170 Sejeng Ro
Chongro Ku

Sequl

Tel: 75-5841

Cabte: AMYRACO Seou!

LESANON

Lonstantin E. Macrigis
Clemenceau Street
Clemenceau Center

Beirut

Tel: 220846

Gabie: ELECTRONUCLEAR Beirut

MALAYSIA

MECORB Malaysia Lid.

2 Lereng 13764

Section 13

Petaling laya, Sefangor
Cavle: MECOME Kuzls Lumpur

NEW ZEALAND
Hewlett-Packard (N.2.) Lid.
32.34 Kent Terrace

P40, Box 9443

Welfington, .2,

Tel: 56-40%

Cable: HEWPACK Wellington

PAKISTAN (EAST)
Mauskko, & Company, Ltd
31, Jinnah Avenue

Daccs

Tei: 80058

Cabte: NEWOEAL Dacca

Singapore, 3
Tel: 642361-3
Cable: MECOMB Singapore

SOUTH AFRICA

F. H. Flanter & Co. (Pty.), Lid.
Hifl House

43 Somerse! Rd.

Cane Towsn

Tek 2-9711

Cabie: AUTOFHONE Cape Town
Telex: 7038CT

F. H. Fianter & Co. (Pty.}, Ltd.
507 Pharmacy House

80 lorissen Hreet
Braamdontein, Johanheshurg
Teb: 724-4172

Telex: 0026 JHB

TAIWAN

Hwa Sheng Electronic Lo, Lid.
. 0. Box 1558

21 Nanking West Road

Taipei

Tel: 45078, 45936, 4858}
Cabile: VICTRONIX Talpei

TANZANIA

R. 4. Titbury itd.

P.O. Bax 2754

Suile 517/518

Holel Ambagsadeur

Kairoki

Tel: 25670, 26803, 68206, 58195
Cabln: ARJAYTEE Nairobi

Saite 517/514

Holet Ambassadeunr

Nairabl

Tel: 25670, 26803, 68206, 58196
Cable: ARIAYTEE Nairohi

VIETNAM

Landis Brothers and Company,
Inc.

P.0. Box H-3

215 Hien-Vuong

Saigen

Tel: 20.805

Catyie: LANBROCOMP Saigon

ZAMBIA

R. L Tiibury (Zambia) Ltd.
P.O. Box 27532

Lusaka

Zambia, Central Africa

FOR AREAS NOQT LISYED,

CONTACT:

Hewlett-Packard Export
Marketing

3200 Riliview Ave.

Palo Afto, Catifernia 94304

Fehr (415) 328-7000

TWX: 9108-373-1267

Cable: HEWPACK Palo Alto

Telex: 034-8461

£ 668



MANUAL CHANGES
MICROWAVE AMPLIFIER
MODEL 493A /4954
Manual HP Part No. 00493-950004

Mazke all corrections in this manual according to errata below, then check the following table for your in-
strument serial prefix (3 digits) or serial number (8-digits) and make any listed change(s) in the manual.

NEW ITEM
SERIAL MAKE

Prefix Number CHANGES
424 i
449 1,2
746 5, 2,3
811 1,2.3,4
811 1286-up 1 through 5
826 ! through 6
843 1 through 7
963 1 through 8
363 1536~1555 1 through 9
363 1556-1705 I through 10
11444 1706-1795 ! through 11
12314 1796-up I through 12
12314, (see below) ! through 13
15454
All . 14

ERRATA:

On the title page, add: Manual Stock No.
900804,

Page 10, Table 1-1, under AMPLITUDE MODU-
LATION.

Change Sensitivity specification to read, "A
modulation input of —20V peak or greater
reduces the RF output by more than 20 dB from
dc to 50kHz. Above 50kHz, modulation de-
creases approximately 6 dB per octave, "

Under GAIN VARIATION WITH FREQUENCY:
Change Small Signal specification to read,

"5 dB or less across any 10% of the band,
except the 4954, which is across any 300MHz
of the band, 10 dB or less across the band,
except the 4934, which is 12 dB or less across
the band,

08493-

Fage 4-6:
Delete all entries, (reprint of previous page. )

Page 5-14, Figure 5-11:
Indicate location providad for R69 (beside R34),

and indicate location provided for R66 (begide C16).

Page 5~15, Figure 5-12:
Indicate on schematic that Ré66 and R69 are
selected for correct Helix overload trip cur-
rent. R6Y is connected betwsen pin 4 of

helix relay K3 and the junction of resistors
R37 and R68, Complete the connection be-
tween terminals E1C and E1L.

Delete Notes 6 and 7,

Add Pin 7 beside the ORN lead of T! and change
the voltage table below to show the BLU lead
to pin 10 for 1800-2400 volts, pin 11 for 2400-
270G voltg (the ORN lead remains connected
to pin 7).

R53: Change "MEC" to read "anode type”.

TWT V¥7: Delete wire colors and references to
SYL TWT and MEC TWT.

Page 5-16, 5-17, Figures 5-13 and 5~14:
Change note for CR405 to read "install for tubes
having negative grid voltage".
Page 6~6, Table 6-1:
Change V403 and V404 to Electron Tube: Triode-
Pentode 6U8, HP Part No. 1943-0014.
Page 6~7, Table 6-i:
Change Frame in MISCELLARECUS to HP Part No.
5060-0732.
Add Conditions of Warranty page attached.

B-Page 1-0, Table I-l:
Accessories Furnished:
Delete all references to Rack
Accessories Available:

Add: "A Rack Mounting Kit is available to
install the instrument in a 19-inch
rack. Rack Mounting Kits may be obtain-
ed through your nearest Hewlett-Packard
Office by ordering HP Part Number
5060-8740."

CHANGE 1:

Mounting Kit.

Page 6-5, Table 6-1: Change R417 to HP Part No.
07270236,
Page 6-6, Table 6-i: Change T2 to HP Part No.

9100-0299.
CHANGE 2:

Page 6-6, Table 6-1: Delete the existing refer-
ence to V7 and replace with the following:
V7 1952-0017 Electron Tube: TWT 4-8 GHz,
MEC (493A only)
V7 1932-0022 Electron Tube: TWT 4-8 GHz,
MA (493A only)
V7 1952-0019 Electron Tube:
MEC {4954 only}
V7 1952-0023 Electron Tube: TWT 7-12.4 GHz,
MA {495A only)
Page 6~10, Table 6-2: Delete entries for 1952-
0010, 1952-06G16, 1952-0017 and 1952-0019
and replace with the following:
1952-0017 Electron Tube: TWT 4-8 GHz (493A
only) 11312 MEC M4278C
1952-0019 Electron Tube: TWT 7-12.4 GHz
(493A only) 11312 MEC M&273C

TWT 7-12.4 GHz,

“L2-1e-75



Manual Changes/Model 4934/495A
Manual HP Part No. 00493-90004

Page -2-

1552-0022 Electron Tube: TWT 4-8 GHz {4532
only} 86341 MA 2344

1852-0023 Electron Tube: TWT 7-12. 4 GHz
{495A only) 96341 MA 2345G

CHANGE 3:

Figure 5-3 and Parts List {Model 4954 cnly}: An
Air Duct Assembly, HP Part No. 00495-6001% is
mounted between the fan housing (above FILA-
MENT adjust R306) and the TWT, V7. This air
duct assembly is shown in Figure 1. Note the
duct is straight for the MEC TWT, and bent to an
angle with the flap inserted for the MA TWT. In
each case, the air flow is forced directly onto the
TWT ccllector, Included in the 00495-6001 as-
sembly is a finger guard which is to be used in
place of the air filter and should be mounted onto
the fan behind the rear panel. This finger guard
iz available separately as HP Part No. 31600089,

Page 5-12, paragraph 5-44 (both Models 4934 and
495A):
Add introductory paragraphs to read:
"To change a Mode! 493A (4-8GHz) to the 7-
12.4 GHz frequency range, the 00495-6001
Alr Duct Agssembly must be instalied, and is
included as part of the Replacement Kit, TWT,
HP Part No. 495A-95A.
To change a Model 4954 (7-12. 4 GHz) to the 4~
8 GHz frequency range, the following two parts
must be ordered: Bracket, Fan Mounting, HP

Part No. 48394~85B (includes 493A~type air duct}.

The 004956001 Air Duct Assembly included in

the 495A is not used with the 4-8 GHz frequency

range TWT. "
Page 6-7, Table 6-1: Parts List, under MISCEL-
LANEOUS, ‘
Delete HP Part No. 3150-0019 Air Filter (4954
onlyl.

+300 VOLTS {REG)
TO MODULATCOR

— AT

STRAIGHT FOR
MEC TWT

30 ANGLE FOR
HUGGING TWT
UNSERT FLAP}

Figure 1. Model 4954 Air Duct Assy, 00485-8001

CHANGE 4:

Page 6-2, Table 6-1: Change A200 Assembly to
HP Part No. 489A~65E.

Page 6-5, Table 6-1: Change R205 to HP Part No.
2100-1767.

CHANGE 5:

Page 6-3, Table 6-1: Change K2 to HP Part No.
0490-0746,
Under K2 listing, add:
Relay Sccket, HP Part No. 0480-0751.
Relay Retainer, HP Part No. 0490~0750.

CHANGE 6:

Page 5-6, Figure 5-3: Replace existing Figure
5«3 with attached copvy.
Page 5=-15, Figure 5-12: Add chassis part K4.

+300 VOLUT

REGULATCR
Vé

PLUG-IN A400,
PINS 12 & 14 4

TOOTH
PINS | B3
NOTE

RELAY SHOWN DE-ENERGIZED

Awl?.\ l .
R38
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Connect as shown in partizl schematic below;

Page 6-3, Table 6~1: Add K4, HP Part No. 0480~
0026,

Page 5-17, Figure 5~14 and Page 6-3, Table 6~1:
Add chassis part CR103, Dicde: Silicon, HP Part
Neo, 1901-0033. On schematic, coanect CR103
anode to 4400 pin 8 and cathode to ground.

Page 5«17, Figure 5~-14 and Page 6-5, Table 6-1:
Change R414 to 33. 2K ohm, HP Part No. 0757~

0044,
Change R421 to 2. 87 Megochm, HP Part No. 0727-
3286.

CHANGE 7:

Page 5-15, Figure 5-12 and Page -4, Table 6~-1:

Change R38 to R: FXD, MET FILM, 988K ohm, 1%

1/2W, HP Part No. 0538-3545,

Change R39 to R:FXD, MET FILM, 1.1 Megchm,
1%, 1/2W, HP Part No. 0757-0139,

Change R54 to R:FXD, MET PILM, 2000 ohm, 1%
1/2W, HP Part No. 0757-0824.

ChangeR55% to RiFXD, MET FILM, 402K ohm, 1%
1/2W, HP Part No. 0638-4022,

Retain the asterisk {*} to indicate FACTORY
SELECTED PART, TYPICAL VALUE GIVEN.

Change R56 to R:FXD, MET FIIM, 500K ohm, 1%
1/2W, HP Part No. 0757-0052,

Change R58 to R:F¥XD, MET FiIM, 482K ohm, 1%
1/2W, HP Part No. 0698-4022,

Change R59, R60, R61, R62, R63, and R64 to R:FXD,
MET FILM, 604K ohm, 1%, 1/2W, HP Part No.
0757-0155,

Change R65 to RiFXD, MET FILM, 215K ohm 1%,
1/2W, HP Part No, 8757-0127.

Change R67 to R:FXD, MET FIIM, 1 Megohm, 1%
1/2W, HP Part No. 0757-0059,

Change R68 to R:TXD, MET FIIM, 500K ohm, 1%
1/2W, HP Part No. 0757-0052,

Page 5-15, Figure 5~12 and Page 6-5, Table 6~1:

Change R202 and R203 to R:FXD, MET FILM,

1000 ohm, 1%, 1/2W, HP Part No, 0757-
0159, -
Page 5-17, Figure 5-14 and Page 6~5, Table 6-1:

Change R404 to R:FXD, MET FILM, 750K ohm, 1%
1/2W, HP Part No. 0757-0137,

Change R406 to R:FXD, MET FILM, 215K ohm, 1%,
1/2W, HP Part No. 0757-0127.

Change R413 to R:FXD, MET FILM, 1.5 Magohm,
1%, 1/2W, HP Part No. 0757~0156.

Change R415 to R:IXD, MET FILM, 12, 1K ohm,
1%, 1/2W, HP Part No. 0757-0841,

Change R416 to R:FXD, MET FILM, 287K chm,
1%, 1/2W, HP Part No, 0757-0154,

Change R419 to R:FXD, MET FILM, 100K ohm, 1%
1/2W, HP Part No. 0757-0367.

Change R420 to R:FXD, MET FILM, 1.5 Megohm,
1%, 1/2W, HP Part No, 0757-0156,

Change R422 and R424 to R:FXD, MET FILM, 1
Megohm, 1%, 1/2W, HP Part No. 0757-0059.

Change R423 to R:FXD, MET FILM, 500K ohm,
1%, 1/2W, HP Part No. D757-0052.
Change R430 to R:FXD, MET FILM, 200X ohm, 1%
1/2W, HP Part No. 0757-0128.
Page 5~17, Figure 5~14 and Page 6-6, Table 6-1:
Change R43! to R:FXD, MET FILM, 365K ohm, 1%,
1/2W, HP Part No. 0757-0845.,

CHANGE 8:

Page 5-13, Figure 5-10:
Replace existing Figure 5-~10 with the attached
copy,
Page 6-3, Table 6-1:
ChangeF! (115V) to 4 amp. HP Part No. 2110~00%5,
Change F1 {230V) to 2 amp, HP Part No. 2110~
gooz,
Change J3 to HP Part No, 1251 -2357,
Add K5, Relay: 3PDT, HP Part No. 0490-0124,
Page 6-6, Table 6-1:
Change S2 to HP Part No. 3101-1272.
Change W1 to HP Part No. 8120-1348,

CHANGE 9:

Page 6-3, Table 6-1:

Change D51 and D82 from HP Part No. 14503-0048
to HP Part No, 1450~0419, This changes the
front panel lamps from red to white to conform
to IEC recommendations.

CHANGE 10:

Page 3-2, Table 3-1, Step 1:
Change all time delay references from 30 seconds
to 120 seconds (three placeg).
Page 4-5: '
Change all time delay references from 90 seconds
to 120 seconds {four places).
Page 5-13, TFigure 5-10:
Change K] to 120 SECOND TIME DELAY.
Page 6-3, Parts List:
Change K1 to HP Part No, 0490-0933 RELAY: TIME
DELAY, 120 second. {(HP Part No. 04%0-0933
is the recommended replacement for HP Part
No. 0496-0135 in all models 493/485 Micro-
wave Amplifiers regardless of serial regard-
less of serial prefix).

# CHANGE 11:

The standard colors for this instrument are now
mint gray (for front and rear panels) and olive gray
{for all top, bottom, side, and other external sur-
faces). Option X95 designates use of the former
color scheme of light gray and blue gray. Option
AB5 designates the use of a light gray front panel
with olive gray used for all other extsrnal surfaces.
New part numbers are shown on next page.
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POHANGE 12:

In the parts list: Change Q301 to 1859-0098,
change CR22 to 1901-0330, change Cll to 0160=
4850, change CR401 and OR405 te 1901-0330,
and delete CR22 and Ré6. In the Model 4954
only, change CR402, 403, and 404 to 1301-0033.

PCHANGE 13:

This chahge applies to Model 4934 units with

gerial numbers above 1231A~1925 and Model 4954
unite with serial numbers above 12314-1975. Ghange
Cl6 from 50uF 25V (Part No. 0180-0058) to 100uA
25V (0180-0094), and change C15 from 0. 0056pF
3KV (0160-0384) to {. GluF 3KV {(B160-2568).

PCHANGE 14:

This change supersedes Change 2 to define which
replacement TWT part numbers are prégently active,
which are usable as alternates, and which are
shsolete. For the Model 4934A:; 1952400639 is ac~
tive; the 1952-0035 can be used as an alternate;
and 1952-0017, -0022, and -0031 are obsolete.
Por the Model 495A: the 1952-0040 is active; the
19520036 can be used as an alternate; and 1852-
0019 and ~0023 are obsolete. The ohsolete tubes
must be fan cooled: when using the active or al-
ternate tubes, delete air duct ass’y 00485-6081
since forcad air on the collector end of these tubes
is not required.

“HP PART NO.
DESCRIPTION . . _— . i

STANDARD OPTION A85 QPTION X85
Front Panel GOééé;DOGOZ ‘ 459A-ZC . 4—————---- .
Front Side Cover (2) 5000-871%1 i 5000-0739
Rear Side Cever {2) 5400-8709 e 5000~0738
Top Cover Assy. 5060-8589 Wi 5060-0740
Bottom Ceover Agsy. 5060-8713 B 5060-0752
Rack Mount Kit 506G~8740 5060-0775 i
Handle Retainer Assy. 50608737 e 50600766




Manual Changes /Model 4934/4954
00493-90004

CATHODE
CURRENT
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HiGH VOLTAGE
LEVEL ADJUST
R 87

HIGH VOLTAGE
BOARD Al

TWT
VY

K4

E}
HOARD

GROUND (E1A)

HEATER (Ezs)w :

HTR/CATH (EIC)
GRID (E1D)

CATHODE (E1E}

ANODE {EIF}

HELIX (E16})

COLLECTOR (E|H}

Figure 5-3,

FILAMENT
ADJUST, R308

32
SWITCH
H15/230

-350V

ADJUST
R405

LOW FREQUENCY

M201 K
METER C301A/8
SENSITIVITY
R208

Ci02A/8B

ADJUST, Cann

GAIN LIMIT
ADJUST R4i8

T~ MODULATOR

BOARD, A400

CR302

CR 303

T2

CONNECT DC CLIP-ON MILLAMMETER
PROBE HERE TO MEASURE MELIX

CURRENT

Model 4934, Top View
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CONDITIONS OF WARRANTY
FOR
BACKWARD WAVE OSCILLATOR TUBES
AND

TRAVELING WAVE TUBES

B Microwave (BWO, TWT) tubes are warranted to be free from manufacturing defects. The oper-
ating tube warranty will be 12 months unconditional from date of shipment from Hewlett-Packard.
If & tube carrying this warranty fails and must be replaced, only the applicable remaining war-
ranty of the first tube is transferred to the repiacement tube, or 90 days, which ever is greater.
The Hewlett-Packard Company will process warranty ¢laims for customers on tubes which were
supplled by Hewlett-Packard for use in Hewlett-Packard instruments. The serial number of the
tube failing and the serial number of the replacemeant tube must be noted on the warranty claim
form.

“In Warranty" tubes purchased from Hewlett-Packard must be returned immediately {(not to ex-
ceed 30 days from date of failure) with a complete Warranty Claim Form, to your local Hewlett-
Packard Sales and Service Office. Addresses are listed in the Instrument Manual. Be sure to
pack the tube in accordance with the Packing Instructions listed on the Warranty Claim Form;
warranty allowance ¢annot be made on tubes received broken due to improper packaging or
showing evidence of tampering.

Instructions for filing a warranty claim are listed on the "Microwave Tube Warranty Claim” form
which is included with the Operating and Sarvice Manua!l for your instrument. This form is also
included with replacement Microwave tubes supplied by Hewlett-Packard. Additional coples may
be obtained from your local Hewlett-Packard Sales and Service Office. {Please rel: HP Stock No,
G320-1865,)

HMewlett-Packard specified replacement tubes can be obtained from your iocal Hewlett-Packard
Sales and Sarvice Office.

Rev. 11-26-75



