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of Reliability

" GLASS-T0-METAL- &

SEALS |

@' Compression End Seals . Diode Closures \‘\
% ‘!) O -
g,_ Threaded End Seals Miniature Closures&\’)g‘
. . | . s, >
Transistor Closures Single Lead Terminals J&f ){;@
Plug-in Connectors Color Coded Terminals a{&)ﬁ
Multiple Headers Custom Sealing Service @)

Consult E-! for
Complete Design-
Engineering Service
on your next
Sealing Problem . ..
Sales Engineers
Located in all
Principal Cities

The E-I line provides designers with the versatility of the most complete
selection of standard seals in the industry. Proof of their dependable
performance is the fact that E-I Seals were employed on the Atlas Missile
Program ... are specified for critical assignments industry-wide on both
commercial and military equipment.

Select your seals from the E-I standard line or ask E-I for quotations on
custom sealing components of your own manufacture. Either way, E-I
engineers will work with you in meeting your sealing requirements, quickly
and economically!

ELECTRICAL INDUSTRIES

L b A Division of Philips Electronics, Inc « MURRAY HILL, NEW JERSEY

PATENTED IN CANADA, NO. 523,390; IN UNITED KINGDOM, NO, 734,583; LICENSED IN U.S. UNDER NO. 2561520

For details, circle #2 on Reader Service Card 1960 IRE Directory
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# 150A/AR-DC to 10 MC

Models 150A AR are intended as the most broadly useful,
convenient high quality 10 MC scopes offered. A variety of
plug-ins (see below) provide dual trace or differential input,
or high amplification climinating pre-amplifiers on input
from most transduccrs.

Automatic Trigger

Sweep Range 0.02 psec/cm to 15 sec/cmy; 24 sweeps 0.1 psec/
cm to 5 sec/cm, 3% accuracy. Internal, line voltage or exter-
nal triggering, pos. or neg. slopes, sensitivity 0.5 v (exter-
nal). Has sweep ampliﬁer, vernier; sensitivity 200 mv/cm to
15 v/cm. Vertical amplifier dc to 10 MC, optimum transient
response and rise time less than 0.035 pscc. Calibrating volt-
ages, 0.2 mv to 100 v peak, accuracy 3%. Approx. 1 KC
square wave rise and decay time 1.0 psec. $1,100.00 (cabi-
net), $1,200.00 (rack mount).

130B/BR - DC to 300 KC

Termed the finest low frequency oscilloscope ever offered, -hp-
130B/BR combine big ’scope performance and positive de-
pendability with 1 mv sensitivity and the convenience of direct
reading, “universal” automatic trigger, no preamplification
from most transducers and simple controls.

Similar X and Y amplifiers

Models 130B/BR have similar horizontal and vertical ampli-
fiers with sensitivity 1 mv/cm to 125 v/cm. Input circuits are
balanced on the 6 most sensitive ranges; single ended input dc
or ac coupled. 21 sweep times may be directly set, instrument
sweeps 1 usec/cm to 12.5 sec/cm, triggering is internally, by
line power, or externally by 0.5 v or greater. Includes x 5 mag-
nifier for all internal sweeps increasing fastest sweep time to
0.2 psec/cm. -bp- 130B (cabinet) or 130BR (rack) $650.00.

New amplifiers and accessories
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-hp- 152B Dual Trace Differential Amplifier.
New plug-in amplifier providing differential
input and dual traces electronically switched
between A and B channels at either 100 KC
or on alternate sweeps. Sensitivity range 0.05
v/cm to 50 v/cm, input attenuator with 9
calibrated ranges in 1-2-5-10 sequence and
vernier. $250.00.

-hp- 153A Very High Gain Amplifier. New
plug-in permitting -hp- 150A to be used for
many direct measurements from transducer
without preamplification. Pass band dc to 500
KC, sensitivity 1 mv/cm to 125 v/cm, bal-
anced input on all ranges. 15 calibrated
ranges in 1-2-5 - 10 sequence, 1 mv/cm to
50 v/cm; plus vernier. $125.00.

-hp- 151B High Gain Amplifier. For 150A
high gain unit with 5.0 mv/cm sensitivity,
frequency response de to 10 MC. 12 cli-
brated ranges on 1 - 2 -5 - 10 sequence, 5
mv/cm to 20 v/em; accuracy = 5%. Vernier
adjustment. 1 megohm input impedance
with 31 guf shunt. Pass band rise time 0.035
usec. Has 2 BNC terminals. $200.00.

Data subject 1o change without notice. Prices {. o. b. factory.

For details, circle 24 on Reader Service Card

1960 IRI: Directory



quality oscilloscopes=DC to 10 MC'!

NEW! fp 122A/AR =Dual Trace

Model 122A AR is a dual trace, 200 KC oscilloscope pro-
viding two separate traces for simultaneous study; single trace
available when desired. Twin vertical amplifiers, alternate and
chopped presentation, differential input, automatic syncing
and x 5 sweep expansion. Ideal for direct comparison of filter,
amplifier, output input or with vibration testing apparatus.

Sweeps 5 usec/cm to 200 msec/cm

15 calibrated sweeps; vernier extends slow sweep to 0.5 sec/
cm, expander extends fast sweep to 1 usec ‘cm. Automatic trig-
ger; manual override sets trigger between 10 and —10 v.
Vertical amplifiers dc to 200 KC (dc coupled) or 2 cps to
200 KC (ac coupled). Sensitivity 10 mv/cm to 100 v/cm.
Horizontal amplifier same bandwidth as vertical, sensitivity
0.1 viemto 100 v cm. -hp- 122A (cabinet) or 122AR (rack
mount), $625.00.

120A /AR -DC to 200 KC

Ideal for industrial or production line work as well as daily
lab jobs, Models 120A/AR are outstanding in both value and
“big 'scope’ performance features. This all-new instrument
covers DC to 200 KC, has the -5p- universal trigger circuit
which optimizes signals automatically; also offers automatic
synchronization on any internal or external voltage including
line power.

Sweeps 1 sec/cm to 0.5 sec/cm

Features include 15 calibrated sweeps in 1-2-5 sequence, sweep
speeds range 5 psec/cm to 0.5 sec/cm, “"times-5" sweep expan-
sion on all ranges, high sensitivity calibrated vertical amplifiers.
All power supplies are regulated for steady, drift-free traces.
Automatic trigger and base line can be cut out for bright, clear
photography trace. Extra compact Model 120AR is only 77
high. Utmost dependability, rugged construction. -hp- 120A
(cabinet) or 120AR (rack) $435.00.

Increase convenience of your 1I50A/AR

B ¢ ¥ Y
i
-— J P e J
- <
-hp- 154A Voltage/Current Dual Channel
Amplifier. New plug-in for 150A permits
simultancous measurement and observation
of ac voltage and current. Electronic channel
switching by alternate sweeps or by 100 KC
chopper. Unique current probe clamps
aronwd wire under test, does not load cir-
cuit. $430.00.

1960 IR by

-hp- 196A Oscillo-
scope Camera.
Most conventent
recording camera
available. Object-
to-image size ratio
1 to 0.9 views full
10 cm graticule
width. Onec-hand mounting and multiple
picture setting. Easy access to f-stop and
shutter while camera mounted. Permits
viewing image with both eyes while pho-
tographing, even if wearing glasses. Em-
ploys Polaroid® Land Camera Back, Wol-
lensak 3" f/1:9 lens. 7 shutter speeds
17100 to 1 se¢, Weight only 9 1bs.
$425.00.

For details, circle #5 on Reader Service Card

-hp- AC-115A Oscillo-
scope Testmobile. For
150 scries oscilloscopes
but fits others. 4" rub-
ber tired wheels, heavy
chrome tube construc-
tion, tilts 'scope to 30
in715° increments, folds
for storage, shipping.
$80.00. -hp- AC-116A
Storage Unit fastens to
-hp- AC-115A, holds
150A plug-ins or -/p-
AC-117A Accessory
Drawers. -hp- AC-116A,
$22.50, -hpo AC-117A.
510.00.

n



# Oscillators —0.008 to 10,000,000 cps

Hewlett-Packard now offers 12 high quality,
fast and accurate oscillators, each an excep-
tional value and each engineered to do a spe-
cific job best. Each incorporates the famous
RC resistance capacity circuit pioncered by
-hp-. This circuit makes possible instruments
that are highly stable, wide range, compact
and portable; instruments that are extremely
simple to operate and require no tedious
re-setting or adjustment during operation.

& 200 Series Audio Oscillators

For audio and ultrasonic
measurements, -p- offers
popular Models 200AB
and 200CD. Both have
highest stability and accu-
rate tuning circuits. Low
impedance operating lev-
els plus superior insula-
tion guarantce long years
of trouble-free dependa-
bility. Operation is sim-
ple; just three controls; no
zero sctting necessary. -Ap-
200AB, 20 ¢ps to 40 KC, $150.00. -Ap- 200CD, 5
cps to 600 KC, $170.00.

# 207A Sweep Oscillator

This new audio oscillator
provides continuous  sin-
gle-sweep frequency cov-
erage from 20 cps to 20
KC. No band switching is
nceded; dial accuracy is
4%, and the instrument
also provides a flexible 10
v/600 ohm output usable
balanced or with onc side
grounded. Frequency re-
sponse is £ 1.0 db full
range, distortion and bum are less than 19.
-bp- 207A muay be swept by hand, motor driven,
tuned remotely or coupled 1o a recorder. -hp- 207A,
$275.00.

@ Distortion, Wave

NEW! % 302A Wave Analyzer

New, completely
transisturized, this
advanced instrument
provides dircct, accu-
rate wave component
measurement with-
out troublesome cali-
bration or stabiliza-
tion. Measurement
range 20 ¢ps to 50
KC. The instrument is hum free, requires little
power, needs no warm-up, has very sharp acceptance
circuits plus an AFC. May be battery operated (18
to 28 volts). Simple operation, rugged, trouble-free.
$1,475.00.A

Instrument Primary Uses Frequency Range Output Price
~hp- 200AB Audio tests 20 cps to 40 KC I watt/24.5 v $150.00
obp-200CD | Subsenic hroush supmrsoic | 5 oy o g k[ 140 T 7 1040 o | 700
-hp- 2004 rispRelotion, freduency & cpsto 6 KC 160 mw/10 v 300.00
~hp- .IMT Telemetry, carrier current tests | 250 cps to 100 KC 160 ?g’v";;snv‘/:?gg“?'hms: 450.00
-hp- 20I1C High quality audio tests 20 cps to 20 KC 3 w or 42:5 v/400 ohms 225.00
-hp- 202A Low frequency measurements | 0.008 to 1200 cps 28\ °r°3'?r:sp'p/4°°° 525.00A
-hp- 202C S Svipment fests, 1cps to 100KC | 160 mw or 10 v/600 ohms | 300.00
p-205AG |  Highpower audiotestss | 20cpsto20ke 5 watts 500.00A
-hp-206A | High quality, high accuracy | 29 ¢ps 0 20 kC + 15 dbm 750.00A
<hp- 207A Audio sweeg_ggneraﬁon 20 cps to ;KC 160 mw or 10 v/600 ohms 275.00—-‘
-hp-233A | Carder oscillator—current | g5 o5 4 500 KC 3 w/600 ohms 500.00
~hp- 650A Wide range video tests 10 cps to 10 MC 15 mw/3 v 490.00A

A Rack mounted instruments $15.00 less.

f» 202A Function Generator

Compact, multi-purpose source of transient-free
test voltages from 0.008 cps to 1,200 cps. Con-
tinuously variable through 5 bands; offers excep-
tional stability (within 19 ) and distortion less
than 1% to 100 cps. Sine, square or triangular
waves may be selected by a front panel switch;
the 30 volt output peak-to-peak is constant for
all wave forms and over full frequency range.
-hp- 202A, $525.00A.

f 650A Test Oscillator

Covering 10 ¢ps to 10 MC, -hp- 650A is a highly
stable, wide band instrument for audio, super-
sonic, video and rf measurements. Output is flat
within 1 db full range; voltage range is 0.00003
to 3 v. In addition to 600 ohm impedance, volt-
age divider provides a 6 ohm impedance. Dis-
tortion less than 1% to 100 KC; stability
2% to 100 KC. $490.00A.

Form Analyzers—20 cps to 50 KC

Instrument Primary Uses F';::;:‘Y Characteristics Price

' -hp- 302A Wave;rm analysis 20:;: S;_KC 7 -—clflri.bcr::ie:nd;ne‘:'dzz o .:;,475.00A
-bp-3308 | Measures total audio | g9 pq 1o 20 xc_ Includes input amplifier, VIVM 410.00A-
s | Fptmen | moveme | SRR | oo
s |ttt o | MSEELTEL | s

A Rack mounted instruments $15.00 less.

For details, circle =4 on Reader Seivice Card
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& 219A Dual Trigger Unit

This plug-in drawer for -hp- 218 AR supplies trigger pulses of
positive polarity, 50 volts, 0.1 ysec rise time from a S0 ohm
source. Pulse A occurs at T, or T, as selected by a switch;
Pulse B is triggered at T,. -bp- 219A, $100.00.

¢ 219B Dual Pulse Unit

This plug-in drawer for -Ap- 218AR produces two high-power
pulses which are continuously adjustable in width, 0.2 to 5
psec and in amplitude from 0 to 50 volts, positive or negative
polarity. The leading edge of these pulses can be set to occur
at the beginning or end of the selected time interval. Both
pulses are brought out to separate front panel jacks but may be
switched to a common jack with no change in level or output
impedance. -hp- 219B, $450.00.

# 219C Digital Pulse Duration Unit

This plug-in drawer for -hp- 218AR produces a high power
output pulse whose delay and duration are digitally controlled.
The pulse is available in both polarities simultaneously, and is
continually adjustable in amplitude up to at least 15 volts from
a 90 ohm source. It may also be obtained from a directly
coupled 500 ohm source with an amplitude of at least 90 volts.
-hp- 219C, $350.00.

¢p 218AR Digital Delay Generator

Independently adjustable time
intervals or pulse delays

+0.1 usec time interval accuracy

Crystal oscillator time base

Regulated power supplies

Model 218AR Digital Delay Generator is a totally new instru-
ment applicable to many types of timing measurements in-
cluding calibrating the range determining circuits of radar
receivers, etc. The generator is built to rigid standards and is
suitable for military use. It provides two precision time inter-
vals or pulse delays, either of which are independently adjust-
able from 1 to 10,000 microseconds in 1 microsecond steps.
These time intervals are accurate to within 0.1 microsecond
=+0.001% of the selected value, and may be initiated from an
internal multivibrator, 10 cps to 10 KC, or from an external
rate generator, 0 cps to 10 KC. Total jitter does not exceed
0.02 microseconds in either case. The instrument also provides
a 50 volt synchronizing output pulse at the beginning or end
of a time interval, and a 1 microsecond timing comb output
at the front panel.

No count ambiguity

A unique feature of the new -hp- 218AR is its time base, a
pulsed crystal controlled oscillator. The oscillator starts at T,
and stops at the last output pulse. This eliminates the “plus-
or-minus-1-count” ambiguity of many counter circuits in such
application.

Model 218AR is a completely self-contained instrument, re-
quiring only one or more -bp- 219 series plug-ins to perform
a broad variety of time and delay generation measurements.
Simplicity and flexibility are increased by the large variety of
output signals provided by the plug-in units. The instrument
is particularly compact and well-designed; etched circuits and
the use of plug-ins materially increase circuit accessibility.

The instrument’s power supplies are fully regulated to avoid
effects of line voltage variations. It is available as -hp- 218AR,
rack mount. $2,000.00.

@Square Wave and Pulse Generators

& 212A Pulse Generator

Provides continuously variable, high
power “fast pulses” of superior wave
form. Combines broad gencral useful-
ness with 0.02 psec rise and decay
time to meet requirements of radar,
TV and nuclear work. Pulse length
variable 0.07 to 10 #sec; minimum
overshoot; 50 watt peak power (50 v to 50 ohms load). Low imped-
ance means accurate pulses can be delivered at a distance from the
instrument. Repetition rate variable 50 to 5,000 pps; controlled inter-
nally or externally. Syochronizing pulse available in advance of, or
following output pulse. $585.00 (cabinet), $570.00 (rack mount).

1960 IRE Directory

# 211A Square Wave Generator

Versatile, wide range instrument for testing
oscilloscopes, networks, video and audio am-
plifier performance, modulating signal genera-
tors and measuring time constants. Offcrs sim-
ple control of clectronic switches; is also con-
venient for indicating phase shift, frequency
response, transient effects. Two separate outputs
(a) 7 volt 75 ohm circuit for TV work; (b)
55 volt 600 ohm output for high level work.
Both have full amplitude variation. Instrument
operates frec-running or externally synchronized
with positive going pulse or sine wave of 5 volts minimum ampli-
tude. $300.00 (cabinet), $305.00 (rack mount).

For details, circle #7 on Reader Service Card 7



% DC and AC

NEW! # 425A
Microvolt-Ammeter

New, high sensitivity, high sta-
bility microvelt macr reading
end scale voltages of 10 gy to
1 vin 11 ranges. Also reads cur-
rents of 10 gga to 3 ma in 18
step. 1-3-10 scquence. Accuracy
= 367 on all ranges. Drift less
than 2 pv referred to input ter-
minals under all conditions; much
less under lab conditions. Input
impedance 1 megohm £ 390 on
all ranges. Instrument can also be used as a 100 Jdb
amplitier providing up to 1 v output from signals
as small as 10 uv. Amplifier ac rejection is at Jeast
3 db at 0.2 ¢ps and 60 db at 60 ¢ps and above.
$500.00 (cabinet), $505.00 (rack).

NEW! % 403A Transistorized
AC Voltmeter

U il =K

<

Battery-operated, portable, weighs less than S Ibs.,
transistorized, covers 1 ¢ps to 1 MC and 100 #v to
300 v rms (max. full scale sensitivity 1 mv). Also
reads db direct from — 12 to 2 db. 400 hours bat-
tery life (6 mos. average use) hum less than 30
v on all but lowest range. Average reading meter;
aciuracy = 3% to 500 KC, * 5¢% to 1 MC.
Input impedance 2 megohms; high overload capac-
ity. $250.00.

NEW! ¥ 405AR Automatic
DC Digital Voltmeter

T -
.‘ap;. Jpostl ‘

Literally "touch-and-read” measuring speed. Auto-
matic range. polarity sclection, covers 0.001 v to
1,000 v (accuracy = 0.29% of reading =1 count).
New novel dircuitry provides a stability of read-
ings virtually climinating jitter in the last digit.
Floating input, analog-to-digital conversion. digital
recorder output and front panel switch to hold
ranges. Just 7' high! $825.00.

¢ 410B Vacuum Tube
Voltmeter

All-purpose test instru-
ment, range, 20 (ps to
700 MC. Also serves as
de VIVM with 122
megohms impedance, or
ohmmeter for measure-
ments 0.2 ohms to 500
d megohms. Input capac-
. ity 1.5 ppf, 10 meg-
A= ohms input resistance.
,‘//1 $245.00 (cabinet),
$265.00 (rack).

e

Voltmeters; DC Milliammeter

NEW! # 412A Precision
Volt-Ohm - Ammeter

ma. $350.00 (cabinet), $355.00 (rack).

A true, precision, multi-
purposc instrument at last!
Measures de voltage 1 v to
1,000 v {(max. full scale
scusitivity 1oy, full scale
accuracy 14 ). Meavures
currents 1 ga to 1 amp with
* 244 accuracy, full sale
(13 ranges). As ohmmeter,
measures 0.02 ohms to
5,000 megohms.

NEW!

# 428A Clip-On

DC Milliammeter

Low

noise, drift.

Recorder output

provides 1 vor 1 .3 ma to | amp; accuracy ¥ 3% . $475.00
(cabinet), $480.00 (rack).

Radical approach to cur-
rent Moasuatements
mcans no breaking of
leads, no dc connections,
no soldering, no arcuit
lnading. "Current trans
former” probe clamps
aronnd wire under test,
measures by sampling
magnetic ficld around
the wire. Readily meas-
ures d¢  current
in presence of
strong ac. Covers

VYaltage
instrument Primary Uses Fr;::;:cy ar :urronf | m;:tpi:’nco Price
ange
Wide range ac -
-hp- 400D measurements 10 cps to 4 MC 0.(I)glrfon 300 v IIOS mo‘qohhm: $225.00
High sensitivity 2093 AALSIUD
ho- 400H High accuracy wide 0 0.001 to 300 v 10 megohms 325.00
-hp- m.':::‘?:"‘::n“ 10.¢cps to 4 MC 12 ranges 15 uuf shunt :
Log voltages, linear 0.001 to 300 v 10 megohms
~hp- 400L dt measurements 10.¢ps to 4 MC 12 ranges 15 puf shunt 325.00
Safmry-o‘porahd " . "
portable; fast, accu- .001 to 300 v megohms
~hp- 403A rate, hum-free ac I cps to | MC 12 ranges 40, 20 uuf shunt 250.00
measurements
IDiucf, automatic 0.00t v foT.OE:/
N voltage measurement, {accuracy +0.
hp- 405AR| YOplds der output, Dc of md.Yng <" 11 megohms to de | 825.00
automatic polarity count)
Audio, rf, YHF de—122 megohms;
e de; ac—20 1.0 to 300 v 3
-hp- 4108 measurements; dc e ac—10 megohms/ | 245.00
voltages; resistances <ps to 700 MC Tranges 15 ,.?.f
Precision voltage
ho. b * I mvto 1,000V | 10 to 200 megohms,
hp- 412A c"’::::u'r:":::::' De 1 yato | amp jdepending on range 350.00
Read lu;. nua; :’00 db y ! i "
AD- amplifier; medical, c voitages as 10uvtoly | megohm
hp- 425A biological, physical, |100 db amplifier 11 ranges 4_-%7. 500.00
chemical
Clip-on milliammeter 0.3 mato | amp,
-hp- 428A | eliminates direct con- De 6 steps, +3% —— 475.00
nection, circuit loading accuracy

% 400L

Logarithmic Voltmeter

e

New -hp- 4001, 10 cps to 4
MC. teatures a 5” true log
voltage scale plus a 12 db
lincar decibel scale. Accu-
racy is a constant perceni-
age of the reading, * 2
of reading or £ 19, of full
scale, whichever is more ac-
curate, to 500 KC; £ 5%
full frequency range. Volt.

age range 0.3 mv to 300 v. $325.00 (cabi-
net), $330.00 (rack).

For details, circle =8 on Reader Service Card

World Radio Histo

#% 400D Vacuum Tube Voltmeter

Best -hp- ac VTVM ever built! Covers all frequencies 10 ¢ps to 4
MC. Extremely sensitive, wide range, accurate within 2% to 1 MC,
measures 0.1 mv to 300 v. Direct reading in db or volts; 10 megohm
input impedance with 15 pf shunt insures negligible loading on
dircuits under test. $225.00 (cabinet), $230.00 (rack).

t 400H

Vacuum

Tube Voltmeter

Need extreme accuracy of
1% ? -hp- 400H covers 10
cps to 4 MC, has 5" meter
with mirror scale, measures
voltages 0.1 mv to 300 v
(max. full scale sensitivity 1
mv), 10 megohm resistance
minimizes circuit loading,
56 db feedback amplificr
insures stability. Rugged,

trouble-free precision instrument. $325.00
(cabinct), $330.00 (rack).

1900 TRIE Directory



¢p 524C Precision Electronic Count

Bright, big-number readout

New stability— 3 parts in 10® short-term
Direct, instantaneous, automatic readings
Covers frequencies 10 cps to 220 MC*
Measures time interval 1 usec to 100 days
Measures period O cps to 10 KC
Resolution O.1 microseconds

No calculation or complex setup

Easily used by non-technical personnel

High sensitivity, impedance, reliability

* W'ith proper plug-ins.

5 PLUG-IN UNITS INCREASE New big-number readout, and new crystal oscillator stability of 5 parts in 10°

FLEXIBILITY, USEFULNESS per week—these are significant advances incorporated into new -hp- 524C

FOR MANY MEASUREMENTS

Electronic Counter.

The new 524C permits you to buy only the basic counting facilitics you need

w "% -hp- 525A Frequency Con- . . . .
ilo) q 4% Lerter. Extends 524°s di- 119\\'~--latcr on add inexpensive plug-ins to triple and quadruple the uscfulness
: ' i rect reading range to cover of your counter.
I ® - 10 cps to 100 MC with no

o \/! M loss in accuracy. Provides The basic -hp- 524C reads frequency 10 cps to 10.1 MC over S selected periods.
) ) ,“d‘l"i""“l amplification to Display time is variable, counts are automatically reset, action is repetitive, read-
increase video sensitivity to 0.1 v through 524's . di ithout calculati - interbolation: an automatic illuminated
basic 10 cps to 10.1 MC range. $250.00. mgs. arc {recF 'i”t wut calculation or terpolation; l d
decimal point is included.

-hp- 525B Frequency Con- . .
verter. Converts -hp- 524  The instrument is of highest quality throughout and employs a military design

for direct readings 100 to 4 15r6ach, hp- 524C, less plug-ins, $2,300.00 (cabinet); $2.275.00 (rack

220 MC in decade steps. o . . .
NG S._m:c high ncfu_ mount). -Ap- also offers Model 524D, similar but with 8 vertical rcadout units,

' racy throughout range; pro- at lower Price.
vides high sensitivity for low level work. $250.00.

-hp- 526A Video Amplifier. T
Increases 524 sensitivity Instrument Primary Uses Frequency Range Characteristics Price
to 10 mv for low power —x : ——
A q ST -hp- 5248 . 10 eps to 10.1 MC Direct reading, no inter-
frcqucn(y measurement 10 Frequency Fr:‘.":s“r!'mp:"'fd (Freq.) Ocpsto polation; stability about $2,150.00m
cps to 10.1 MC. Accuracy Counter v n 10 KC (Period) 2/1,000,000/week
same as counter; minimum I~ = T L e VP T — ]
. . ’ -hp- 524C . 10 eps to 10.1 MC Direct reading, no inter- |
input 10 millivolts rms. $175.00. Frequency F'::e“:s"':v'm'::','°d (Freq.) 0 cps to polation; stability about | 2,300.00®
Counter Rie) S 10 KC {Period) 5/10" per wk
-hp- 52.68 Time Interval Unit. -hp- 524D Frequency, period 10 cps to 10.1 MC Direct reading, no
Permits 524 to measure Frequency m“sur:'m.m (Freq.) Ocpsto interpolation; stability 2,150.008
interval 1.0 gsec to 100 Countor R j/ERLOIKC (Retioc) ) 5/10° par wk ]
days with accuracy of 0.1 -th' 525A hﬁmnascgli range 0 L ACCIII,TGCY t: cps )
+ . requency ; increases cpsto! =+ stability; 0.1 v rms 0.
psec £ 0.0001%. Rc‘".‘ds (i Converter basic sensitivity min. input
sec, mse¢ or psec. Trigger- T | Extends 524 — A e ———
. . o L " Cepa ! -hp- ends range cecuracy +1 cps
ing from separate “stop or “stirton pos. or nee. Frequency | from 100 to 220 MC; | 100 MC to 220 MC = stability; 0.2 v rms 280.00
going waves, Trigger adjustable —192 to + 192 Converter high sensitivity min, input
volts. $175.00. -hp- 526A Increases 524 Accuracy ¢ame as batic
Video sensitivity to 10 eps to 10.1 MC counter; 10 mv rms 175.00
-hp- 526C Period Multiplier. Amplifier 10 millivolts min. input
Permits 524 to measure hp 5268 | - R
. Haly Measures interval | Accurate 0.1 usec
period over 100, 1,000 or Time o wit|  sec to 100 days 1 psec fo 107 sec $0.0001% 175.00
10,000 cycles of unknown, 1 — S — s
thus providing the greater -hp- 526C Extends range of 524 Greater accuracy
- p g grea Period Period measurement to measure 10,000 in period 225.00
m(uracy_of mid-range fre- Multiplier periods measurement |
quency readings. Front panel switch selects desired — e -
period. $225.00. B Rack mounted instrument $25.00 less.
1900 IRIZ Ihrectory For details, circle =9 on Reader Service Card 8]
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Other @ Frequency Measuring and Monitoring Equipment

instrument Primary Uses Frequency Range Characteristics ¢ Price
# 500B/C Frequency Meters ==
-hp- 100D 3 time 100 KC, 10 KC, SfabiliN.I/I,OO0,000 {short-
. Secondary requency, o 1 KC, 100 cps, time). Sine or rectangular |$ 750.00A
Directly measures frequency of Standard Ehecsure e 10 cps output. Marker pips
voltages 3 ¢ps to 100 KC; ex- -hp- 5008 o I o . 1
panded scale allows any 10% Elgcfronic Rapid frequer;'cy 3 cps to 100 KC v rlanqtso%?%zggcurﬂcy. 285.00
or 309¢ of range to be meas- requency gnessurements nput 0.2 to 250 volts ’
ured full scale. Sensitivity 0.2 v _hfe_terc_‘_; S S o |
rms (sine waves), 1 v peak for -hp- 500C i Simi 5
X ’ lar to 5008 but
pulses. Input impedance 1 meg- 52,11,’;‘,;";53, Rpm measurements 180 to 6,000,000 rpm ealibratod in rom 285.00
ohm with 40 puf shunt; accu- Indicator B 1 | N N
racy independent of line volt- hp- 506A
age changes. Also available as -hp- 500C, calibrated Optical Rps and rpm 300 fo 300,000 rpm Photo.tuba and light 125.00
for dircet reading in rpm. -hp- SO0B/C, $285.00 ;?:kh::e'” measurement source; output | v rms
{cabinct), $290.00 (rack mount), ! 1 S . - :
-}hp' pOBA Output 60 cycles
achometer | Shaft speed measurement I5 to 40,000 rpm per revolution 100.00
tp 506A Optical | Generator | ] e .
. -hp- 5088
Tachometer Picku P Tachometer | Shaft speed measurement 15 to 30,000 rpm o;:‘:":‘:‘llg?ucﬁy::‘“ 100.00
Generator
P =~  Versatile, flexible light source -hp- 508C
- and pickup for use as a trans- Tachometer | Shaft speed measurement 15 to 25,000 rpm o;:‘:‘:"e‘lli?ucﬁyg:‘“ 100.00
/V/’ ducer with -bp- 521A/C, (S enersio U : -} - o |
S00B/C. ctc. Mcasures 300 to -hp- 508D Output 360 cycles
300,000 rpm (beyond with TG"::;?&::" Shatt speed measurement | 15 fo 5,000 rpm per revolution 10000
amplificd output); normal out- - — — -
. Capacity 100 counts
\ ‘ put at least 1 v S nto 1 -'gp-ISZOA For counting high-rate in 2 decades. 100:1 divider for operation 815,00
\ megohm or greater impedance. < “‘I ear pulses -10,000,000 pps of low speed scalers :
Light source 21 ¢p 6 v bulb; caler ) - counting rate | . |
Type .1P41 phototube, photo- +hp- 521A Direct reading, accurate
— tube bias 70 to 90 v dc (sup- R Measure frequency, 1 cps to 120 KC within +1 count 20.1%, 475.00
- plicd from -hp- S00B/C, 521 C;:nf‘;rlc XL 4 place registration
A/C). -hp- SOGA, $125.00. e con — =
ool Direct reading, accuracy
'ETS::',';:L Measursep::e:uency, | eps to 120 KC within 1 count 30.01%, 650.00
f S508A—-D Tachometer | Counter PG |
-hp- 521D Direct in-line readout
SLUE LT 'Erl'gc":rg'na.lc Measursep:;e:uency, I cps to 120 KC accuracy wit(;tionla%-l count 675.00
=+0.
Rotating speed transducers | Counter | | ] - —
used with clectronic counters h Measure frequency, Same as 52IC except has 75.00
: -hp- 521E | cps to 120 KC g flh 875.
a or frequency meters for simple, speed __D""_";‘_e ‘!'j."“' readout | T |
accurate measurements from Measure frequency irect reading, accuracy
-hp- oy . +1 t +0.19 on request
15 to 40,000 rpm (or beyond (REHIE speed, elapsed time SRS 5;|a§§'::g;?,,an{‘,',. d
with amplitier) -bp- SO8A pro- ~hp- 5228 -F- o 11 | 1l _D'  rendi T
vides 60 output pulscs per Electronic ‘requency, period, time 10 cps to 120 KC irect reading, accuracy 915.00|
N o 5 e t +0.001%
shaft revolution; -bp- 508B, C, D provide 100, | Counter | '_n'i"fal me“urﬁer,'“_‘ e /"__ ]
120 and 360 pulses/rev respectively. Output volt- -hp-5238 Frequenc ] . .
3 8 . 3 s , period, Direct reading. accuracy
age increases linearly with shaft speed to 5.000 E'“:"‘;’r"c Horva et 10 cps to 1.1 MC + | count =+271,000,000 1,245.00
pps. Running torque approx. 0.15 in. oz.; peak ou — T o "
starting torque approx. 4 in. oz. -hp- SO8A, B, C . irect reading. accuracy
< Frequency, period, =+ 1 count +2/1,000,000, in-|
or D, $100.00. -hp- 523CR ?ime interval 10 cps to 1.2 MC line digital readout, 10-line 1,485.000
code arrangement | ]
X -hp- 523DR . N .
ho i s Fr ncy, period, Direct reading, accuracy
f 521 Industrial Counters é:::;r'::-c e per? 10 cps to 1.2 MC 21 count 271,000,000 1,285.00

Low cost, simple operation, al-
most limitless uses characterize
-hp- 521 Industrial Counters.
-bp- 521A measures frequency,
random cvents per unit of time;
with transducers also measures
ps, speed. rpm, weight, pressure,
temperature, acceleration, cte,
-bp- S21A reads direct in cps,
rpm. and rps; display is variable 0.1 to 15 scionds
or "hold.” Frequendy range 1 eps to 120 KC, accu-
racy £ 1 count £ accuracy of power line frequency
(usually * 0.177 )1 input min. 0.2 v rms; input
attenuator adjusts sensitivity 0.2 to 100 v rms, input
impedance 1T megohm with 50 uaf shunt, gate time
0.1 and 1 sce. also Manual Gate, -hp- 521C same
as S21A except has greater accuracy, crystal con-
trolled time base and S-place (instead of 4-place)
registration with count capacity of 99.999. .hp-
521D same as 521A except has in-line readout. in
bright, large numerals. -hp- 521E similar to 521D
but has S-place, in-line readout. -hp- 521G similar
to 521A but measures to 1.2 MC (5 places). -hp-
521A. $475.00. -hp- S21C. $650.00. -hp- 521D,
$675.00. -hp- S21E, $875.00. -hp- 521G, price on
request.

A Rack mounted instruments $15.00 less.

# 522B Electronic Counter

Compact, low cost, versatile instrument for frequency, period or
time mcasurements. Measures frequency 10 cps to 120 KC, time
interval 10 psce to 10° sec. Reads direct in cps, KC, scconds or
milliseconds. Count automatically reset, action repetitive, Stability
of time base 1/100,000 per week. Easily used by untrained per-
sonncl. High quality, completely sclf-contained, bright, clear nu-
merals; ideal industrial as well as lab instrument. $915.00A.

-hp- 521D

b 523CR/DR Electronic Counters

Model 523CR is a revolutionary all-purpose counter measuring
frequency 10 ¢ps to 1.2 MC, time interval 1 psec to 27.8 hours,
period 0.00001 cps to 100 KC. Stability 2/1,000,000 per weck.
Results displayed in see, msee, #sec or KC; automatic decimal, Dis-
play time variable 0.1 scc to 10 sec or indefinitely. Accuracy % 1
count plus crystal stability, S gatc times. Usable with 100 KC pri-
mary standard. High quality; completely self-contained. Pulse out-
put for Z-axis oscilloscope modulation, -Ap- $523DR similar but
has ncon numeral column readout. -hp- 523CR, $1,485.00; -hp-
523DR, 31,285.00.

| 43
a0 8t
a

-hp- 523CR

For details, circle 710 on Reader Service Card
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¢p 540A/540B Transfer Oscillator

Just two -bp- instruments—Model 540B Transfer Oscillator
and a 524 series electronic counter, (with plug-ins) are all
the equipment you need to measure unknown frequencies up
to 12,4 KMC swiftly and accurately.

This simple, two instrument setup is particularly useful for
quick CW and AM frequency measurement, FM center fre-
quency and deviation checks, and frequency of high-noise
signals. Frequencies of pulsed signals can be measured using
an external oscilloscope. Overall accuracy is better than 10
times that of the best microwave wavemeters; and on clean
CW signals, is about 1,/1,000,000.

Simple operation

When approximate frequency is known, the 540B is tuned
until a harmonic beats with the unknown. The multiplying

Measure frequency to 12.4 KMC
quickly, easily, with electronic
counter accuracy. Avoid guess-
work, end “trial and error,” elimi-
nate expensive setups. Measure
on pulsed, AM, FM, CW and

noisy circuits.

factor is noted, and the 540B frequency measured on the 524,
The 524 reading, times the multiplying factor, is the
unknown.

Brief Specifications, & 5408B

Oscillator Freq. Range: 100 to 220 MC
Harmonic Freq. Range: Up to 12.4 KMC
Stability: Better than 0.0029/minute
Output: 2 volts into 50 ohms
Amplifier Gain: 40 db max, 1 v output
Oscilloscope: 100 cps to 200 KC; vert.
sens., 5 mv rms/inch
Price: $750.00A.
Model 540A, similar to 540B, but requires an external mixer
above 5 KMC. $615.00A.

#» 560A/561A/B Digital Recorder

Brief Specifications

Accuracy: Identical to counter used
Printing Rate: 5 lines/sec maximum
Digit Capacity: Up to 11 per line
Driving Source: 560A—Parallel entry staircase voltages
561A/B—Ten-line decimal code
Analog Output: Proportional to any 3 consecutive digits;
(560A) max. amplitude 1 ma or 100 mv
Print Command Signal: 10 psec minimum, pos. or neg.,
15 v pulse
Price: -hp- SG0A $81,265.000 (with six comparators).
-hp- S61A $975.00A.
-bp- 561B price on request.

1960 IRE Directory

'orl

Continuous digital record for counters
Direct reading, simple hookup

Five 11-digit lines/second

Analog output for pen recorder
Accuracy identical to counter used

No intermediate equipment is needed between -hp- 560A and
an -hp- counter equipped with 560A digital recorder kit. In
direct hookup, completely self-contained -hp- S60A provides
a printed record of all types of test data, plus, through an
analog output, a convenicnt graphic record of very small data
variations.

The analog output is a voltage or current proportional to the
number represented by any 3 consecutive digits of recorded
data. The 560A permits expanded strip chart recording and
the chart cannot be driven off scale since range variation for
the 3-digit scale is 0 to 999. Wider variation merely causes a
repetition of the 0 to 999 sequence. Print capacity is five, 11-
digit lines/second; secondary or coding data may be entered
simultaneously with primary data.

-hp- 561A Digital Recorder offers 10-line coded decimal entry
with separate connection for each position of each wheel so
that the instrument may be operated from relays, stepping
switches and beam switching tubes.

-bp- 561B Digital Recorder similar to -hp- 561A, for use
with -hp- 405AR Digital Voltmeter and -4p- frequency coun-
ters with in-line presentation.

A Rack mount instrument $15.00 less.

For details, circle #1| on Reader Service Card 11



Microwave Impedance Measuring Equipment

# 41
R f 4 .|\6/|At instrument Primory Uses Frequency Range Characteristics Price
atio etler — e
. o T Eliminates harmonic Cut-off frequencies riar
Automatically com- e A D ers | Yoltagesfrom  [A- T00MC C-2200MC| 59 9P rejectionat ¢ 400
bines forward and uhf systems B-1,200 MC D-4,100 MC o ok
reverse signals and -hp- 4158 — i t: 7 ' A A -
lisplays their rati . indicator or | With external detectors, to 70 db attn
directly S ;g;‘c" panding Wave | " nuil indicator 10 to 18,000 MC Max. sensitivity 0.1 uv | 20000
. i tive ot ‘“,“P.l‘t“_dc -hp- 416A Reflection cosfficient | With external defedou; Confinuous swept f;e;uo;cv 475.00A
variations. Contains rf power mon{tor mdlc'atmg Ratio Meter measurements 10 to 18,000 MC prﬂen'ahon } accuracy - -‘—3'/ .
proper power level, Rear terminal signal available o ATTA W beidasddedioell® —on s
to opcrate oscilloscope or recorder. Suitable for sin- R VHEPIBEe CaINC IS 10 to 500 MC Approx. 5 uv 350.00
2 hf Detector (for -hp- 803A) sensifivity
gle and swept frequency operation. $475.00A. = L e, ¢ P =
-hp- B803A Measurement of vhi 52 to 500 MC Z to 2 000 ohms impedance 800.00
vM Bndqo impedance, SWR —90* to +90" phase angle i
(,'ﬂ 4158 Standing 'h - 805A 7For Type N Connectors =
Ve e o Scoocaf;.o‘n] Slotted | Measurement of SWR 500 to 4,000 MC flaxibla.cabitas 450.00
For all waveguide and coaxial -hp- 8058 Ul I
slotted sections. Gives readings goa'l]d Slotted Same as above Same as above For rigid 7;'* RG44/U line | 450.00
in SWR or db. Single fre- gcaon = e
quency operation; 315 to 2020 -hp- B06B Sioeaabove For T
; . ype N Connectors
(ps. Low noise .1(:\,?]‘ 0.1 pv geoca:;l Slotted (mounts in 8098) 3,000 to 12,000 MC flexible cables 200.00
(full scale) sensitivity, 60 db. e |
calib. attenuator. $200.00 -hp- 8098 . .
0 . G, J, H, X and P 810 Waveguide Sections
gglr\:ie;;.:l Probe $upports 804B section, also Accepts 4428, 444A probes | [40.00
' 803A vhf Bridge -hp- B14B .
fr vht Bridg Universal Probe Whesuis S o tns Accepts Untuned Probe 4468 | 200.00
o Providesdirect impedance meas- Carriage
urements in vhf range, 2 to
2,000 ohms, 90° to +90° A Rack mounted instruments $15.00 less.
phase angle. Wide frequency
range 52 to 500 MC; makes o . .
® curements down to S MC & 360 Low Pass Filters & 805A/B Slotted Lines
- and up to 1,000 MC. Fast, sim- . s
% ple to use. $800.00. q /’ﬁ‘—'/ n

tp 417A vhf Detector

Super-regenerative (AM) re-
ceiver covering all frequendies
from 10 to 500 MC in 5 bands.
Designed for use with
803A Bridge.
full range. Single frequency
control, reads direct in MC,
$350.00.

Isolating filte
measurements

permitting transmission at single,

frequency onl

above gives
loss not over
ohms,

-hp- 3604, B, C or D, $40.00.

rs which speed microwave
by eliminating harmonics,
known
y. Particularly necessary in

cut-off frequency; inscrtion
3 db; nominal impedance 50
$450.00.

Exclusive -hp-

0O.D. coax.

tp 809B/814B Universal Probe Carriages

“parallel-plane” design in-
sures utmost mechanical rigidity, less leak-

age, greater accuracy, low SW'R of 1,02 or

_hp- slotted line, filter characteristic, receiver ol (‘ICP,mdm-":‘ on madel). Range 500
S kv sensitivity ) imil . ) . Tabl MC to 4 KMC, reads in cmand mm to 0.1
response, similar mecasurements, Table mm. -bp- 805A, for 50 ohm Type N use,

-hp- 8058, for 46.3 ohm RG 44/U stub

supported 78" -hp- BOSA/B,

Quick, easy
waveguide interchange

-hp- 814B, 8158, 446B

For details, circle

12 on Reader Service Card 1961

Models 809B and 814B are precision built mechanical assemblics
operating, respectively, with -Ap- 810B and 815B series slotted
sections.

Combination of the 809B carriage and 810 slotted sections covers
2.6 to 18.0 KMC. Combination of 814B carriage and 815B scrics
sections covers 18.0 to 40.0 KMC.

On cither carriage, waveguides can be interchanged in seconds for
real savings on enginecring time. Only one probe is required for cach
carriage to cover full frequency range. Manufacture is of highest
quality to assure positive mechanical positioning of interchangeable
waveguides and precise installation of mating -hp- probes (sce
table, "Waveguide Test Equipment™). -hp- 809B has a vernier scale
reading to 0.1 mm and is equipped for dial gauge mounting. -hp-
8148 has a dial read directly to 0.1 mm and interpolated to 0.01 mm.
-hp- 8108 Slotted Sections. -Ap- 810B, for mounting in 8098 carriage,
is a flanged, waveguide scction with accurately machined slot. Slot
is tapered at ends to minimize reflection. Available in 5 waveguide
bands, 3.95 through 18.0 KMC.*

-hp- S810A. Complete slotted section assembly including probe car-
riage. In 2.6 to 3.95 KMC (S-band) size only.*

-hp- 815B Slotted Sections. For mounting in 814B carriage. Available
K and R bands, 18.0 to 40.0 KMC. These sections are accurately
machined so that they are quickly and casily interchanged, and pre-
cisely posittoned.*

*For prices, see Waveguide Test Equipment table.

tory
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Microwave Power Measuring Equipment

@ 434A Calorimetric Power Meter

Just connect and read powers |10 mw to 10 watts! Covers dc to
12.4 KMC. No barretter or thermistor needed. No external termi-
nations or plumbing. Measures CW or pulsed power. Two simple
controls; no technical skill required.

New -hp- 434A Calorimetric Power Meter is, factually, the fastest, casicst way
yet devised to measure powers accurately from 10 milliwatts to 10 watts, dc to
12.4 kilomegacycles.

With the 434A, measurement is literally as simple as connecting to the 50
ohm, type N front panel terminal and reading power dircctly. Thus the instru-
ment is particularly sutted for use by non-technical people.

Compact, self-contained

-hp- 434A fills the range between bolometer microwave power meters (such
as the popular -hp- 430C, below) and conventional calorimeters for powers
above 10 watts. But unlike previous cumbersome equipment suggested for its
range, the new -hp- 434A is compact, moderate in cost, completely self-con-

AMPLIFIER —=|

L.
4
) s
s

Circuitry, -hp- 434A

& 430C Microwave
Power Meter

No computations! Provides in-
stantancous, automatic power
readings direct in dbm or mw
at all frequencies for which
there are suitable bolometer
mounts. For CW mcasure-
ments, uses either 1/100 amp.
fuse or Sperry 821 barrctter.
Also measures CW or pulsed
power with negative cocthcient
thernustor. Provides up to 16
ma bias current. Operates with all mounts in adja-
cent table. Range 0.02 to 10 mw. $250.00.

b 477B Coaxial Thermistor
Mount

For frequency range 10 MC
to 10 KMC. SWR less than
1.5. Thermistor element is
200 ohm negative. No tun-
ing required; not suscept-
ible to burnout. $75.00 (in-
cuding thermistor).

f 764D-767D Dual Directional
Couplers

New high directivity
™ dual coaxial couplers
make reflectometer
measurements practi-
cal in vhf and uhf
coax systems Flat re-
sponse. high power «apadity, low inscrtion loss.
Four madels, covering 216 to 4.000 MC collec-
tively. 764D/765D $160.00. 766D/767D $150.00.

| L e

iy

1960 IRE Directory

tained. and needs no detectors or external plumbing whatsoever.

Brief Specifications

Input Power Range: 7 ranges; full scale readings 0.01 to 10 watts
Frequency Range: d¢ to 12.4 KMC
dc Input Impedance: 50 ohms =+ 5 ohms at input jack

Input SWR: Less than 1.7 full range, less than 1.3 to 7 KMC
Meter Response (full scale): Less than S seconds

Controls: Zero Sct, Meter Range
Accuracy: Within 5¢¢ of full scale
Price: $1,115.00 (cabinet); $1,100.00 (rack mount)

World Radio Histol

Instrument Primary Uses Frequency Range Characteristics Price
e —————— — —t= —— e
+hp- 430C Measurement Depend: 0.02 to 10 +5
P pends on .02 to 10 mw +59%
:1':':‘;:::" of rf power Bolometer Mount accuracy $ 250.00
i ‘Ilp&434; I o , Direct r;a?‘fn;,—n? ]
P a Measurement arretters, thermistors
Calorimetric of rf power dc to 12.4 KMC or terminations: 1,115.00A
Power Meter Cw, pulsoﬂd )
’Thp- 4758 Measurement Matches 50 ohm
Tunable of rf power 1,000 to 4,000 MC line to 100 or 225.00
Bolometer Mount {with 4308/C) 200 ohm_s - B
-hp- 4T6A Measurement . .
lBJnIivers:I Mount (o'f"r!‘;;g;/oé) 10 to 1,000 MC ';ev:‘?;zsq';‘:‘:‘";';: 85.00
olometer Moun wi
—-I;;:- 47—7_8 ] Mo_asuror;lanf . o
Coaxial " (of rfhr;g:co; 10 MC to 10 KMC Nscw:"l':sq’ ;;:x';'sd 75.00
Thermistor Mount wit . N
—'h_“"—“s_- Measurement Full coverage See Table
m%::,q:rldh:ounf of rf power 2,600 o 12,400 MC of waveguide band ?:J.;?ﬂ?\:
" .hp- 4878 | Fu_li coverage, no A‘Sn Tab!a-
Waveguide Measurement | 3,950 o 40,000 MC tuning, 1.5 SWR Waveguide
Thermistor Mount CU AL except K{Ma]B 2.0 Equtpmonf_
B -I;p- 764D Dual Coupling attenuation®
f . Reflectometer and rf . P
gg:;r.c:nal power measuremaents 216 to 450 MC 20 db'3g'¢rj.bdm’y 160.00
I -h;-'usr:o Dual Coupling attenuation®
ey Reflectometer and rf ALLASR 160.00
gg:;}:nal power measuremants 450 to 945 MC 20 db‘aglacbiufy [4)
i ‘T;mffb]a{ Coupling attenuation®
g Reflectometer and rf P 150.00
lc)g:;::nal power measuremaents 940 to 1,975 MC 20 db,zglaa:hvny
—-‘I;p‘ 76ﬁ)ﬁb_ual 1 Coupling attenuation®
{ e Reflectometer and rf AR 150.
gg:;:l.c:nal pawser measuremants 1,900 to 4,000 MC 20 db,zgl‘r;;hvufy 00
*Power handling capacity all 764/767 series couplers 50 watts CW, 10 Kw peak.
For details, circle %13 on Reader Service Card 13



@ Waveguide Test Equipment—-2.6 to 40.0 KMC

Basic, low-cost elements offer utmost flexibility for assembly of exact instrumentation required. Each unit covers entire range of its wavequide
size. Careful engineering, simple, sturdy mechanical design, highest quality manufacture insures accurate, multi-purpose operation.

Cooxial [T TTRT v e Yyt wln % 1" x V2" |.702"'x.391" | .500"'x.250"" | .360''x.220""
Instrument Type N et [ ahs i bes |10y Xaa Ve Bivo | a2 vea |1 Parten | 300 330" | 60, =220
- KMC KMC KMC KMC KMC KMC KMC KMC
| Adapter, Waveguide fo Coax S281A $50 | G28IA$40 | J281A $35 | H281A $30 | X281A $25 -
[ Cover to Choke Flange S290A 565 | G290A $50 | J290A $35 | H290A $30 | X290A $I5 P290A $25 T
Attenuators
Waveguide to Waveguide -hp- 292 Series: HX292B $25, MX292A $25, MP292A $25. NP292A $22.50, NK292A $20
Fixed 3, 6, 10, 20 db S370A 375 | G3I70A $75 | JIT0A $65 | H370A $60 | X370A $55 P370A $60 K370A $85 | R370A$95 |
Precision Fixed $372$375 | G3725250 | J3728140 | H372§120 | X3728100 | P372315 | I
~_ Flap, 25 db max. | S375A°5120 | G375A $110 | J375A $100 | H375A $90 | X375A $90 | P375A $100 | K375Att $140 | R375A1t $180 |
Calibrated, precision 'SI80A 3260 | GIB2A $500 | JI82A $350 | H382A $350 | X382A $275 | P382A $275 | K382A 3425 | R3B2A $450
Detector Mounts 420A $50 H421A $95 | X421A 875 P42)A $95 1
4208 §75 T R R
440A¢ 385 I ] -
| /s485D° $170 | G485D° $170 | J485D° $170
L S485A} 3140 | GA48581 $95 | J485B} $90 | H4B5B} $85 | X48581 $75 BN
Thermistor Mounts (Fixed tuned)® | 4778 $75 G4878395 | J487B$90 | H487B $80 | X487B $75 P487B $110 | K487Btt $150 | R487Btt $225
Frequency Meters, Reaction J530A/B** | H530A $120 | X530A $120 | PS30A $150
Wavequide o X532A $150 | PS32A $210 K532A $230 R532A $250
Directional Coupler, -
Cross Guide: 20, 30 dbé S750 $150 | G750 $120 J750 $80 H750 $70 X750 $50
Directional Couplers, T
Multi Hole: 3, 10, 20 db S752$375 | G752$250 | J7528$140 | H752$120 [ X752 $100 P752 3115 K752 $175 R752 $200
Slotted Sections, Waveguide SBI0A® $450 | GBIOB§ $110 | JBIOB§ $110 | H810B§ $110 | X8I10B§ $90 | P8IOB§ $110
I | Slotted Sections, Waveguide T | K8I5B$265 | R8ISB $265
[ Tuners, Slide Screw S870A $225 | GBT0A $185 | JB70A $150 | HB70A $130 | X870A $125 | P870A $130 | K870Att $140 | R870A{t $140
E-H X880A $130 | P8BOA $150
| Waveguide Phase Shifter J885A $450 X885A $350 | P88SA $400
Terminations, Low Power SII0A $60 | G9I0A $50 | JIIOA $35 | H9I0A $30 | X910B $25 P9I0A $30
| Terminations, High Power S9I2A $160 T X912A $50
" Moving Load SII4A $I100 | GII14A $75 | J914A $70 | H9I4A $60 | X914B $50 P9I4A $55 K914B $250 R914B $250
Standard Reflections o X916 $100
|_Adijustable Shorts S920A $100 | G920A $70 | J920A $60 | H920A $50 | X920A $40 P920A $55 | K920Att $140 | R920Att $150
Waveguide Shorting Switch X930 $100
| Broad Band Probe 44285 $40 All frequencies -
Broad Band Probe, Untuned 444A 340 2.4 to 18.0 KMC B 446B $145 18.0 to 40 KMC
Wavequide Clamps, Stands Model 24 stand, $3.00 Model 25 clamps, $2.50 each, all bands

tFor use with barretter or crystal.

B8 |ncludes Thermistor, installed.

NEW!

kB 382A Precision
Attenuators

Previously offered
for frequencies 3.95
through 18.0 KMC,
popular -hp- 382A
serics precision at-
tenpuators are now
available in "K” and
"R"” bands, 18.0 to
40.0 KMC."K." "R"
band attenuators are
of new, space-saving
design (see photo). Direct reading, one-
control tuning, high power handling capacity.
Attenuation 0 to 50 db full range, independ-
ent of frequency. Phase shift constant with
attenuation. For prices G, J, H, X and
P382A, see table above. -hp- K382A, $425.00.
-hp- R382A, $450.00

¢ 281A Waveguide - Coax
Adapters

For convenient transi-
tion between wave-
guide and coax sys-
tems, Each unit covers
a full waveguide range
with SWR less than
1.25. Type N coax
plug, AN waveguide
flange. For S, G, J. H
and X h.mds 2.6 to
124 KMC. $25.00 to $50.00.

14

{For use with barretter only.
**J530A, 5.85 to 8.2 KMC, $120; J5308B, 5.20 to 7.05 KMC, $150.
ttAvailable with circular flanges equivalent to UG-425/u for K bands and UG-381/u for R bands. Specify by adding suffix ''C"' to model number: i.e.,

*Complete assembly including carriage.

? Includes

¢ 487B Thermistor Mounts

For fast, accur

ate

w a\eguxJe power
measurements. Each
unit covers full range
of its waveguide fre-
quency. No tuning
necded, SWR 1.5
max.. except Koand
R bands. SW'R 2.0
max, Max. power 10
mw. Rugged construction. high temperature
cocflicient thermistors virtually eliminate
burnout. For G. ). H, X, P, K and R bands.
3.95 to 40.0 KMC. §75.00 to $225.00.

& 870A Slide Screw Tuners

For flattening waveguide svstems, matching.
etc. Probe position and penetration adjusts to
set up reflection canceling existing reflection.
Predision lead screw or micrometer varies
probe inscrtion: vernier adjusts probe posi-
tion. Corrects SWRs of 20 with accuracy of
1.02 SWR. For §, G, J. H, X, P, K, R bands,
2.6 to 40.0 KMC. 8125.00 to $225.00.

For details, circle #14 on Reader Service Card
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§Mounts in 809B Carriage.
barretter; checked for square law characteristics.
K4878C.

& 420A/B Crystal
Detectors
Employs a silicon crystal to detect rf signals
in Type N coaxial lines. Covers frequencies
10 MC to 12.5 KMC, sensitivity approx. 0.01
v/0.1 mw, frequency response =3 db full
range. Uses modified 1N26 crvstal, max.
SWR 3. 850.00 each. Also availab!s in
matched pairs as -hp- 420B, $150.00 pair.

p 444A/446B Untuned
Probes

-hp- 444A is modified
crystal (1N76 or IN26)
plus small antenna in
convenient housing.
Probe penctration easilv
variable: mav be locked
in position. No tuning
needed: sensitivity supe-
rior to most claborate
single or double tune!
probes. Range 3.0 to 18
KMC: fits 34" borec.
446B, for -hp- 814 Probe Carriage.
18.0 to
-hp- 4468,

New -hp-
similar but covers K and R bands,

40.0 KMC.
$145.00.

-bp- 444A, $40.00.

1900 IR Diyectory



N EW! @ Noise Measuring Equipment

# 343A vhf Noise Source

For IF and rf amplifier measurement. Temperature-
limited diade broadband source operating at fre-
quencies 10 to 600 MC. Excess noise 5.2 db, 50
ohms impedance. $75.00.

#p 345B IF Noise Source

Operates at either 30 or 60 MC. Frequency sclector
switch; other frequencies between 10 and 60 MC
on special order. Scparate switch matching 50, 100,
200 and 400 ohm lines. Excess noise 5.2 db. Tem-
perature limited diode instrument. §75.00.

% 347A Waveguide
Noise Source

Argon gas discharge tubes mounted in waveguide

section. Madels cover all waveguide frequencies 2.6
through 18.0 KMC; S, G, ], H, X and P bands.
Excess noise level approximately 15.2 db; noise
level uniform even when instrument is cold.
$180.00 to $190.00.

@ 340B/342A Noise Figure Meters

Receiver and component alignment jobs that once took skilled engineers a full
hour ave now done in 5 minutes by a seni-skilled worker. Receiver perforni-
ance can often be improved over the best aljustment previously possible. Im-
provement in veceiver performance often equals doubling transmitter ontput.
Since accurate alignment is eusy, equipment is better maintained and peak per-
formance enjoyed re gularly.

Above are some of the time-saving, cost-cutting advantages of new -hp- noise
figure measuring equipment including new Models 340B and 342A Noise
Figure Meters and a variety of coaxial and waveguide noise sources.

Mlodel 3408 Noise Figure Meter automatically measures and continuously dis-
plays IF or rf amplifier noise figure at either 30 or 60 MC. Other frequencies
from 10 to 60 MC on special order,

Model 3424 Noise Figure Meter is similar to Model 340B except that it oper-
ates on five frequencics, 30, 60, 70, 105, and 200 MC. 30 MC and four other
frequencies between 38 and 200 MC on special order.

Brief Specifications
Frequency Range: Depends on noise source
Noise Figure Range: 3 to 30 db, indication to o with waveguide noise source
0 to 15 db, indication to ¢ with IF noise source
Accuracy: = 0.5 db, 10 to 25 db; == 1 db, 3 to 10 db, and 25 to 30 db, wave-
guide noise source
-+ 0.5 db, 0 to 15 db, 1F noise source
Required Revr or rf Amplifier Gain: Approx. 40 db minimum (Waveguide
Noisc Source)
Approx. 50 db minimum (IF Noise
Source)
Input Frequency: 30 or 60 MC, selected by switch
Bandwidth: 1 MC minimum
Input Impedance: 50 ohms
Price: -/Jp- 340B, 8$715.00.; -/.7/7- 342A, $815.00A.

(No1t: This mstrument available vnly in U, S, and Canada.)

¢p 355A/B Attenuators -0 to 132 db

Here are two completely new design 50 ohm attenuators providing, together, 0 to 132 db atteny-
ation in 1 db steps from dc to 500 MC! -hp- 355A provides 0 to 12 db attenuation in 1 db
steps; -Ap- 355B provides 0 to 120 db attenuation in 10 db steps. One simple control for each
attenuator; overall full range accuracy is = 0.25 db for -hp- 355A. For -hp- 355B, accuracy is
*1 db to 250 MC; = 2 db to 500 MC. -hp- 355A or 355B, $125.00.

fp 350 Attenuators

Basic bridged-T high accuracy attenuators (not pictured). -Ap- 350A matches 500 ohm lines,
-hp- 350B matches 600 ohms. Maximum 110 db attenuation in 1 db steps. 5 watts capacity, high

accuracy, compact, low cost. -hp- 350A or 350B, $85.00.

More @ equipment, available for most waveguide frequencies

& 485 Detector Mounts

Three basic series of-
fered; S485A4 for S
band (no tuning,
1.35 SWR, 821 cle-
ment); 4858, for G,
J, H, X bands (tun-
able, 1.25 SWR
(with barretter) full
range, 1N23, IN21
or 821 element);
485D for S, G, J bands (factory-installed
821 barretter). $75.00 to $170.00.

A Rack mount instrument $15.00 less.

sion tuning mechanism; no back-lash. Also
similar model for X-band. $150 to $250.

¢ 532A Waveguide

eI e & 752 Multi-Hole Couplers

New design for P,
K, R bands. Wide
band, direct reading,
no interpolation or
charts. Comprises a
high Q resonant cav-
ity tuned by choke
plunger; no sliding
contacts. Transmits
almost full power at
resonance; resonance
indicated by 1.5 db
dip in output. Preci-

Precision directional couplers available in 3
models with coupling factors of 3, 10 and 20
db. Coupling accuracy = 0.4 db except K,
R bands which are = 0.7 db. Directivity bet-
ter than 40 db full range, coupling variation
not over = 0.5 db full range. Primary guide
SWR less than 1.05. S, G, J, H, X, P, K, R
bands, 2.6 to 40.0 KMC. $100.00 to $375.00.

For details, circle #15 on Reader Service Card
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Wide Band Amplifiers for Fast Circuit

& Traveling-Wave Tube
Amplifiers

-hp- offers Traveling-
Wave Tube Amplitiers
for all frequendies 2 to
12.4 KMC. -hp- 4908,
492A and 494A are low
level, high gain amplifi-
ers with 30 and 25 db
gain; they offer ampli-
tude, pulse, phase or FM
modulation. -hp- 491A
is a high power travel-
ing-wave tube amplifier
having a rated output of 1 watt, 2 to 4 KMC. All
amplibers have exclusive -Ap- helical coupling sys-
tem, and employ encapsulated traveling-wave tubes
that can be recadily replaced. -hp- 490B/491A,
$1,400.00. -hp- 492A/494A, $1,500.00.

& 460AR/BR Fast Pulse
Amplifiers

—

Shp- 460AR Wide Band Amplifiers. in cascade with
-hp- A460BR Fast Pulse Amplifiers. provide up to
90 db gain, 125 v open areuit. This permits direct
conncction to oscilloscope deflection plates. Rise
time 0.003 psec. Will amplify  millimicrosecond
pulses. Over 100 MC band width for “scopes. -bp-
460AR, $185.00. -hp- 460BR, $225.00.

¢ Regulated

NEW! % 721A Transistor
Power Supply

New, completely
transistorized, com-
pact, regulated sup-
ply. Output 0 to 30

58

p——

72 ? v, continuously vari-
- .

3 able. 150 ma maxi-
v e ® . - mum output, output

- impedance less than

0.2 ohms. Regula-

tion, no load to full load, 0.3%¢ or 30 mv whichever

is greater. Line voltage change of £ 10%¢ causes

output change of less than 0.3G: or = 15 mv,

whichever is greater. Front panel switch limits maxi-

mum output current preventing damage to tran-

sistors. cte., from accidental overload. Reads ma,
v ditect. $145.00.

b 712B Power Supply

This -Ap- instrument
features high regula-
tion of S0 mv no
load to full load. 0.1
millisccond transient
response, internal im-
pedance 0.1 ohms in
series with 25 ph;
full - load maximum
hum less than 500 #v, sealed transformers, chokes
and condensers. 0 to S00 v, 200 ma supply and
fixed — 300 v tap providing a 50 ma, 300 to 800 v
variable supply for klystron operation. $365.00A.

Work

Instrument Primary Uses Frequency Range °  Characteristics Price
-hp- 450A General i
: purpose 20 and 40 db gain, fre-
Amthier, lab amplifier 10 cps to 1,000,000 cps quency response =3 db $ 140.00
Stabilized
-hp- 460AR : SRR
i Wide band, 20 db oain, rise time
C/T‘fe";':;a pulse amplification 100 KC to 120 MC 0.003 usec 185.00
-hp- 460BR - .
s Pulse amplification 15 db qain,
| h A
'::;'DP':'&;' high output 100 KC to 120 MC 125 peak volts 225.00
Sias e Amplification ‘ 30 db qain;
Wave Tt?be f!:r?'ughouf 2to 4 KMC Millimicrosec rise time; 1,400.00
Amplifier $'"* band 10 mw output
_hp- 491A . .
N High power 30 db gain;
T“r/:\::h{\gb‘ "S" band 2 to 4 KMC millimicrosec rise time; 1,400.00
Am'pliﬁ:r amplification | watt output
}’:g;:gﬁ“_ Amplification 30 db gain;
Wave Tt?be through most of 4 to 8 KMC millimicrosec rise time; 1,500.00
Amplifier "G' and "'J" bands 10 mw output
}’:g; 4|?4A_ Amplification 25 db qain;
Wavee “I"‘t?be ﬂ:raughouf 7 to 124 KMC millimicrosec rise time; 1,500.00
Amplifier X' band S mw output
and Klystron Power Supplies
lnstrument Primary Use Characteristies Price
-hp-THA Genera! purpose requlated dc
Laboratory supply for lab and 0 to 500 volts @ 100 ma $250,00
Power Supply field use
-hp-
Po‘;;'ggpply Same as TI1A 0 o 500 volis @ 200 ma 365.00A
-hp. TISA
Regulated beam, reflector
:‘(cl)v::osnupply source for low power klystrons 250 to 400 volts @ 50 ma 300.00
-hp-T2HA . .
Transistor o erinaltansistonsy 01030 v, 150 ma 145.00

Power Supply

similar applications

A Rack mounted instruments $15.00 less.

# 711A Power Supply

High regulation, 0 to S00 volt supply with scparate
Ideal for powering experimental sctups, other
basic applications. including driving low level amplifiers,
constant frequency oscillators and other sctups requiring
highly stable voltages. Regulation 0.5% or 1.0 volt, which-
cver is greater, no load to full load or on line voltages
Less than 1.0 mv ripple, overload

meters.

110/230 v = 10%.
rclay protection. Includes two 6.3 v ac

$250.00 (rack mount, $255.00).

16 For details, circle =16 on Reader Service Card
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@ sSignal Generators —50 KC to 21 KMC

NEW! % 606A Standard
Signal Generator

New, ultra-modern;
50 KC to 65 MC.
Output 3 v full
range, continuous at-
tenuation to 0.1 gv.
MO-PA circuit with
full feedback loop
insures constant out-
put full range, Low distortion, broad modulating
capabilities. Typical -hp- specd, case of operuation,
occupices Y, bendh space notmilly needed for gener-
ators of this frequency. $1200.00A.

Signal Generator

10 to 420 MC. Ilighest sta-
bility. No incidental FM or
frequency drift.  Calibrated
output 0.1 gv to 0.5 v
throughout range. Built-in
crystal calibrator provides fre-
quency check accurate within
0.019% each 1 and 5 MC.
Master - oscillator, intermedi-
at¢ and output amplifier cir-
cuit design. Premium quality
performance, direct calibration, ideal for aircraft
communications equipment testing. $1,100.00.
-hp- 608C vhf Signal Generator. High power (1 v
max.) stable, accurate generator for lab or field use.
10 to 480 MC. Ideal for testing receivers, amplifiers,
driving bridges, slotted lines, antennas, etc.
$1000.00.

t 626A/628A shf Signal
Generators

New instruments,
bringing high power,
wide range, conveni-
ence and accuracy to
10 to 21 KMC range.
Frequencies, output
voltage directly set and
read. Output 10 to 20
db better than previ-
ous spot-frequency scts
SWR better than 1.2 at 0 dbm and lower. Internal
pulse, FM or square wave modulation; also exter-
nal pulsing or FM'ing. -bp- 626A, 10 to 15.5 KMC,
$3,250.00. -hp- 628A, 15 to 21 KMC, §3,250.00.

& 608D vhf

Instrument | Frequency Range Choracteristics Price
—— —— — —
-hp- 606A 50 KC to 65 MC Output 0.1 uv to 3 v. Full feedback loop, low distortion | $1,200.00A

bo. Qutput 0.1 uv to | v into 50 ohm load. AM, puise, or
hp- 608C 10 to 480 MC CW modulation. Direct calibration 1.000.00
-hp- 608D 10 to 420 MC Qutput 0.1 uv to 0.5 v. Incidental FM less than 0.001% 1,100.00
o OQutput 0.1 uv to 0.5 v into 50 ohm load. AM, pulse, CW
hp- 8124 450 to 1,230 MC or square wave modulation, Direct calibration 1,200.00
- - —
boe Qutput 0.1 uv to 0.223 v into 50 ohm load. Pulse, CW
hp- 614A 800 t0 2,100 MC or FM modulation. Direct calibration 1.950.00
D Output 0.1 uv to 0.223 v into 50 ohm load. Pulse, CW
he- 6164 1,800 to 4,000 MC or FM modulation. Direct calibration 350,00
Ap- Qutput 0.1 uv to 0.223 v into 50 ohm load. Pulse, CW
hp- 6188 3,800 0 7,600 MC FM or square wave modulation. Direct calibration 2,250.00
bo. Qutput 0.1 uv to 0.223 v into 50 ohm load. Pulse, FM
ho- 620A 7,000 o 11,000 MC , or square wave modulation. Direct calibration . 2,250.00
z;;g N ;f;: mg Qutout 70 uv to 0.223 v into 50 ohm load. FM or square
-hp- 6238 7175 - 7725 MC wave modulation, Separate power meter and wave 1,900.00
(specify) meter section

Qutput 2.23 uv to 0.223 v into 50 ohm load. Pulse, FM

-hp- 624C 8,500 to 10,000 MC or square wave modulation. Separate power meter 2,265.00/\|
and wave meter section

hoe Output |10 dbm to —90 dbm. Pulse, FM, or square
ho- 626A 10to 155 KMC wave modulation. Direct calibration 3,250.00
hp- Qutput 10 dbm to —90 dbm. Puise, FM, or square
ho- 628A 15 to 21 KMC wave modulation. Direct calibration 3,250.00

A Rack mounted instruments $15.00 less.

¢ 614A/616A uhf Signal Generators

Among most widely used signal generators. -bp- 614A, 800

MC to 2.1 KMC, -hp- 616A, 1.8 to 4.0 KMC. Dircct

read-

ing. direct frequency set, no calibration charts, wide range.
-bp- 614A SWR 1.6, output accuracy * 1 db —10 dbm to

—127 dbm. -hp- 616A, SWR 1.8, output accuracy £ 1

.5 db,

—7 dbm to — 127 dbm. Both have constant internal imped-

FM. -hp- 614A or -hp- 616A, $1,950.00.

@ Swept Frequency Oscillators

# 686A Electronic Sweep
Oscillator

Totally new kind of
backward - wave device
eliminating sweep mo-
tors, tuning plungers,
range limitations, etc.
Covers all or part of
X-band with flexible,
quiet electronic sweep.
Siunple to operate, direct
reading, continuously adjustible swecp width and
rate, 10 mw output minimum, frequency sweep
linear with time. Has slow sweep for recorders: fast
for oscilloscope; single sweep manually started or
externally triggered, external FM, AM modulation.
Ultimate in X-band sweep oscillators, $2900.00A.

1960 IRE Directory

ance 50 ohms. Modulation is internal or external pulse, or

Instrument | Frequency Ronge Characteristics Price

-hp- 683A 2.0 10 4,0 KMC $3,000.00A

-hp- 684A 3.7 t0 5.9 KMC 2,900.00A

Electronically swept; variable sweep

~hp- 685A 521083 KMC | rate, width. Output 10 mw, SWR 2.1 or less. 2,900.00A
Pulse, square wave, FM, AM modulation [~ —— —

-hp- 686A 8.2to0 124 KMC 2,900.00A

-hp- 68TA 12.4 to 18.0 KMC 3,400.00

/\ Rack mounted instiuments $15.00 less

Data subject to change without notice.

Prices f. 0. b. factory.

For details, circle #17 on Reader Service Card
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® Sales and Service Representatives in the United States and Canada

EASTERN SEABOARD

Asbury Park, New Jersey
I, E. Robinson C.ompany
905 Main Street
KEllog 1-3150

Baltimore 15, Maryland
Horman Associates, Inc.
3006 West Cold Spring Lane
MOhawk 4-83.45

Boston Area
Burlington, Massachusetts
Yewell Associates, Inc.
Middlesex Turnpike
BRowning 2-9000

Bridgeport 8, Connecticut
ewell Associates, Inc.
1101 East Main Street
FOrest 6-3456

Camp Hill, Pennsylvania
I. E. Robinson Company
2120 Market Street
REgent 7-6791

Englewood, New Jersey
R. M, C, Associates
391 Grand Avenue

LOwell 7-3933

New York 21, New York
R. M. C. Associates
236 East 75th Street

TRafalgar 9-2023

Philadelphia Area
Urper Darby, Pennsylvania
. E. Robinson Company
7404 West Chester gike

SHerwood 8-1294

Pittsburgh 27, Pennsylvania
S. Sterling Company
4024 _Clairton Boulevard
TUxedo 4-5515

Poughkeepsie, N. Y,
Yewell Associates, Inc,
806 Main Street
GRover 1-3456

Rochester 10, New York
Edward A, Ossmann & Associates
830 Linden Avenue
LUdlow 6-4940

Syracuse, New York
Edward A. Ossmann & Associates
2363 James Street
HEmpstead 7-8446

Vestal, New York
Edward A. Ossmann & Associates
P. O. Box 392
ENdicott 5-0296

Washington, D. C. Area
Raockville, Maryland
Horman Associates, Inc.
941 Rollins Avenue
HAzelwood 7-7560

SOUTHEASTERN STATES

Atlanta 5, Georgia
Bivins & Caldwell, Inc.
3133 Maple Drive, N. E.

CEdar 3-7522

Fort Myers, Florida
Lynch-Stiles, Inc.
35 West North Shore Avenue
WYandotte 5-2151

High Point, North Carolina
Bivins & Caldwell, Inc,
1923 N. Main Street
Tel.: 2-6873

Huntsville, Alabama
Bivins & Caldwell, Inc.
JEfferson 2-5733
(Direct line to Atlanta)

CENTRAL, SOUTH
CENTRAL STATES

Chicago 45, Illinois
Crossley Associates, Inc.
2711 West Howard Street

SHeldrake 3-8500

Cleveland 24, Ohio

S. Sterling Company

5827 Maytield Road
HIllcrest 2-8080

Dayton 19, Ohio
Crossley Associates, Inc.
2801 Far Hills Avenue

AXminster 9-3594

Detrolt 35, Michigan
S. Sterling Company

15310 West McNichols Rd.

BRoadway 3-2900

Indianapolis 20, Indi

Crossley Associates, Inc,

5420 No. College Avenue
CLifford 1.9255

Kansas City 30, Missouri
Harris-Hanson Company
7916 Paseo Blvd.
HHland 4-9494

St. Louis 17, Missouri
Harris-Hanson Company

2814 South Brentwood Blvd.

MIlssion 7-4350

St. Paul 14, Minnesota
Crossley Associates, Inc,
842 Raymond Avenue
MIdway 6-7881

Dallas 9, Texas
Earl Lipscomb Associates
P. O. Box 7084
FLeetwood 7-1881 and
EDison 2-6667

Houston 5, Texas
Earl Lipscomb Associates
P. O. Box 6646
MOhawk 7-2407

WESTERN STATES

Albuquerque, New Mexico
Neely Enterprises
107 Washington St., S. E,
ALpine 5-5586

Denver 10, Colorado
Lahana & Company
1886 South Broadway
PEarl 3-3791

Las Cruces, New Mexico
Neely Enterprises
126 S. Water Street
JAckson 6-2486

Los Angeles, California
Neely Enterprises
3939 Lankershim Blvd.
North Hollywood, Calif,
STanley 7-0721

Phoenix, Arizona
Neely Enterprises
641 East Missouri
CRestwood 4-5431

Portland 9, Oregon
ARVA

1238 N, W. Glisan
CApitol 2-7337

Sacramento 14, California
Neely Enterprises
1317 - 15th Street
Gllbert 2-8901

Salt Lake City, Utah
Lahana & Co.
ZEnith 123
(Direct line to Denver)

San Diego 6, California
Neely Enterprises
1055 Shafter Street
ACademy 3-8106

San Francisco Area
San Carlos, California
Neely Enterprises
501 Laurel Street
LYtell 1-2626

Seattle 9, Washington
ARVA

1320 Prospect Street
MAin 2-0177

Tucson, Arizona
Neely Enterprises
232 So. Tucson Blvd,
MAin 3-2564

CANADA

Toronto 10, Ontario
Atlas Instrument Corporation, Ltd
50 Wingold Avenue
RUssell 1-6174

Vancouver 2, British Columbia
Atlas Instrument Corporation, Ltd.
106-525 Seymour Street
MUtual 3.5848

Winnipeg, Manitoba
Atlas Instrument Corporation, Ltd.
72 Princess Street
WHitehall 3-8707

Argentina
Mauricio A, Suarez
Telecomunicaciones
Carlos Calvo 224, Buenos Aires
Tel. 30-6312-34-9087

Australia
Geo. H. Sample & Son
(Electronics) Pty, Ltd.
17-19 Anthony Street, Melbourne, C.1.
Tel: FJ 4138 (3 Lines)

Geo. H, Sample & Son Pty. Ltd.
280 Castlercagh Street, Sydney
Tel: MA 6281 (3 Lines)

Belgium
International Electronic Company
"INELCO S. A
20-24 rue de I'Hopital, Brussels
Tel: 11 - 22 - 20 (5 Lines)

Denmark
Tage Olsen A/S
Centrumgirden, Room 133
6D, Vesterbrogade, Copenhagen V.
Tel: Palae 1369 and Palae 1343

Finland
INTO O/Y
11 Meritullinkatu, Helsinki
Tel: 62 14 25 and 35 125

Copyright 1959 Hewlett-Packard Company

® Sales and Service Representatives Overseas

France
Radio Equipements
65 rue de Richelieu, Paris 2éme
Tel: RIChelieu 49-88

Germany
Hewlett-Packard S.A.
Verkaufsbiiro
Frankfurt am Main
Holzhausenstrasse 69
Telefon 55 47 27

Greece
K. Karayannis
Karitsi Square, Athens
Tel: 23-213 (9 Lines)

India
The Scientific Instrument
Company, Ld.
6, Tej Bahadur Sapru Road
Allahabad 1

The Scientific Instrument
Company, Ld.
240, Dr, Dadabhai Naoroji Road
Bombay 1

The Scientific Instrument
Company, Ld.
11, Esplanade East, Calcutta 1

India (Continued)

C New Zealand Sweden
The Scientific Instrument Geo. H. Sample & Son (N.Z.) Ltd. Erik Ferner
Company, Ld. 431 Mount Albert Road Bjirnsonsgatan 197
B-7. Ajmeri Gate Extn. Mount Roskill S.1, Auckland Bromma
New Delhi 1 Tel: 89-439 Tel: 87 o1 40
The Scientific Inlstdrument Norway Switzerland
Company, Ld. Mor, i . C
genstierne & Co, Max Paul Fre:
30, Mount Road, Madras 2 Colletts Gate 10, Oslo Hangwe, 27y
Israel Tel. 60 17 90 Koniz - gem

Electronic & Engineering Ltd.

6 Feierberg St,. Tel-Aviv

Phone 4288

ltaly
Dott. Ing. Mario Vianello
Via. L. Anelli 13, Milano

Telef. 553-081

Japan
Seki & Company, Ltd.
N Dl’é\inidTaihei Buildin;:cI
Rl i i- N
) anda Higashi I‘;(I;'l:)ll acho Tel. 3.3817
-8

Chiyoda-Ku, To
Tokyo (866) 3136

Netherlands

C. N. Rood N, V.
11 - 13 Cort Van Der Lindenstraat

Rijswijk (Z.H.)
Tel. The Hague-98-51-53

For details, circle #£18 on Reader Service Card

Portugal
Senatejo Industrial, Lda.
Rua do Alecrim, 46-S/Loja

Lisbon
Tel: 3 44 46 - Expediente
36 86 43 - Gerencia

Union of South Africa
F. H. Flanter & Co.. (Pty.), Ltd.
Rosella House
Buitencingle Street, Cape Town

Spain
ATAIQ, Ingenieros
A. Aguilera, No. 8

Madrid

Tel: 23 27 42

(6 Lines) 57 84 S1

Tel: (031) 63 36 44

Taiwan (Formosa)
Far-Eastern Company
No, 6 Nanyang Street

Taipei, Taiwan
Telephone: 27876
31868

United Kingdom
Livingston Laboratories
Retcar Street
London N. 19, England
Tel: Archway. 6251

Yugoslavia
Belram Electronics
43 Ch. de Charleroi
Brussels. Belgium
Tel: 38.12.40

@ Registered Trademark of the Hewlett-Packard Company
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AUTOSYN°SYNCHROS

AY-190 SERIES SIZE 11 FRAME

FUNCTION

Transmitter

Control Transformer
Resolver
Differential
Receiver

CORROSION RESISTANT

AY-190-A1
AY-191-A1
AY-192-A1
AY-193-A1
AY-194-A1%

« Recelver not normally furnished in coriosion resistant construction

AY-500 SERIES SIZE 10 FRAME

FUNCTION

Receiver

Receiver

Control Transformer
Transmitter
Transmitter

Control Transformer (HI-Z)
Linear

Resolver

Differential

Resolver (HI-Z)
Resolver (HI-Frequency)

Units listed can be furnished with terminal lugs.

STANDARD CORROSION
CONSTRUCTION RESISTANT
AY-50C) 2-Al
AY-50[1F-20-A1
AY-500) 3-Al AY-500] -25-A1
AY-500) 4-Al AY-500] -26-A1
AY-5003F-19-A1
AY-50() 5-Al AY-500] -38-A1
AY-51(10-A1
AY-5207- 3-Al AY-52[7 -25-A1
AY-537 3-Al AY-5307 -25-A1
AY-5407] 5-Al AY-540] -38-A1
AY-550)-24-A1 AY-5507 -39-A1

AY-300 SERIES SIZE 8 FRAME

FUNCTION

Receiver

Control Transformer
Transmitter

Control Transformer (HI-Z)
Resolver

Differential

HIGH
TEMPERATURE

AY-50[3-8-A1

CORROSION RESISTANT

STANDARD HOUSING
Length — 1.692"

AY-300- 2-A1"
AY-300-25-A1
AY-300-26-A1
AY-300-38-A1
AY-320-25-A1
AY-330-25-A1

* Recelver not normally furnished in corrosion resistant construction.

AY-200 SERIES SIZE 15 FRAME

FUNCTION

Multi-Power Transmitter

Receiver

Control Transformer

Singie-Power Transmitter

Control Transformer (HI-2)

Linear

Resolver (H1.2)

Resolver

Resojver (HI-Accuracy)

Differential (Servo Application)

Differential (Synchronous
Application)

Resolver (Omni Application)

Resolver (HI-Frequency)

Resolver, Control Transformer

Variable Transformer

Resolver (Feedback)

Control Transformer (HI-Z)

STANDARD CORROSION
CONSTRUCTION RESISTANT
AY-20078- 1-B AY-2007S-44-B
AY-20035- 2-B AY-20[1S-52-B
AY-201S- 3-B AY-20[]S-25-B
AY-20018- 4-B AY 20075-26-B
AY-20035- 5-B AY-20[1S-38-8

AY-21(7S-42-B
AY-22005 5B £Y.22035-38-B
AY-22(75-27-B AY-2208 25-R
AY-22[75-51-B
AY-2300s- 3-B AY-23[35-25-B
AY-2307S- 4-B
AY-24[ 1S 5-B
AY-25(15-24-8 AY-25[75-39-B
AY-26[7S- 3-B
AY-27035-43-B AY-27[75-46-B
AY-910-A-1
AY-920-A1

Units listed have loose leads. Can also be furnished with terminal boards.

AY-910 is furnished with terminal board.

SHORT HOUSING
Length — 1.241"

AY-300S-12-A1
AY-300S-15-A1
AY-300S-16-A1
AY-300S-18-A1
AY-3208-17-A1
AY-330S-15-A1

HIGH
TEMPERATURE

AY-200]5-31-B
AY-21[7s-48-B

AY-27[3S-46-B

For details, circle =19 on Reader Service Card
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AY-400 SERIES SIZE 22 FRAME

STANDARD CORROSION DIMENSION
FUNCTION CONSTRUCTION RESISTANT TYPE NO. A B
Transmitter AY-40(}-1-A AY-40(]-2-A AY-401-1 173 0
Differential AY-43(-1-A AY-43[]-2-A AY-402-1 12 15

Units listed have loose leads.
Can also be furnished with terminal boards.

AY-600 SERIES SIZE 11 FRAME

HIGH TEMP. AND

FUNCTION STANDARD CORROSION

CORROSION
CONSTRUCTION RESISTANT RESISTANT
Multi-Power Transmitter AY-60]- 1-Al1 AY-60( T 6-Al
Control Transformer AY-60[]- 3-Al AY-60{J- S5-Al AY-60-12-A1
Control Transformer (Med. 2) AY-60{J-11-A1 AY-60{ - 9-Al1
Single-Power Transmitter AY-60J- 8-Al
Receiver AY-60[]-10-A1
Resolver AY-62(]- 3-Al AY-62F S-Al
Resoiver (HI-2) AY-62(]-18-A1
Differential AY-63(]- 5-Al AY-63(J-12-A1 TYPICAL | DIMENSION
Control Transformer (HI-Z) AY-935-A1 NO. A
Units listed have loose leads. Can also be furnished with terminal boards. AY-600-1 e
AY-601-1 12
| AY-935-A1 %]
| -

MOTORS AND GENERATORS

TACHOMETER GENERATORS — DAMPING

GENERATOR  GENERATOR POWER
NUMBER | oer EXCITATION  OUTPUT  LINEARITY INPUT  PHASE yyppry  TEMPERATURE  pryopys

(VOLTS)  (VOLTS) warrs)  SHIFT RANGE
FT-102-4-A1 10 26 0.5/1000 %050“60 to 1.75 Less than 10° §0.5 gm-cm? | —55°C to +125°C Damping
rpm
FT-102-5-A1 10 18 0.34/1000 2050‘?60 tpo 35 Less than 10° }0.4 gm-cm? | —55°C to 4-95°C Damping
{
FT-104-6-A1 11 115 0.55/1000 10.5% ;:(;n 24 20° 0.6 gm-cm? | —55°C to 4-95°C Damping
4000 rpm ©
LOW INERTIA SERVO MOTORS
TYPE RATED VOLTAGE MAX. POWER NO LOAD STALL TORQUE TO FRAME
NOD PHASE PHASE INPUTTOTAL SPEED TORQUE INERTIA RATIO SIZE REMARKS
. 1 2 (WATTS) (RPM)  (0Z.IN.) (RADIANS-SEC.?)
CK-1066-40-A1 26 26 3.2 9,500 0.11 35,000 5 Tapered Shaft
CK-1018-7-A1 18 18 5.0 10,000 0.13 18,400 10 Tapered Shaft
CK-1018-16-A1 26 26 6.0 10,000 0.3 40,000 10 125°C Ambient Temp.
Corrosion Resistant, Tapered Shaft
CK-1025-13-A1 115 115/57.5 12.0 4,800 1.45 31,000 15 MK 7 Mod. 1
CK-1031-18-A1 26 55 9.0 6,175 0.35 10,000 10 Corrosion Resistant
CK-1038-17-A1 26 50 4.75 5,500 0.39 14,500 15 Pinion on Tapered Shaft
CK-1041-19-A1 26 65 6.6 3,600 0.7 3,500 15 Drag Cup
CK-1043-17-A1 26 50 4.75 5,500 0.39 14,500 15 Tapered Shaft
CK-1045-16-A1 26 26 6.0 10,000 0.3 40,000 10 125°C Ambient Temp.
Corrosion Resistant, Splined Shaft
CK-1048-24-A1 18 18 3.0 6,300 0.15 21,300 8 Splined Shaft
CK-1048-31-A1 26 26 4.5 6,300 0.20 28,300 8 Splined Shaft
CK-1049-25-A1 26 26 6.5 5,800 0.35 19,000 8 Splined Shaft
CK-2006-5-A1 115 115 30.0 6,600 3.0 5,700 20
CK-2006-13-A1 115 115 26.0 6,000 2.5 41,500 20 Corrosion Resistant, Tapered Shaft
with Threaded End
CK-2011-13-A1 115 115 26.0 6,000 2.5 41,500 20 Corrosion Resistant, Pinioned Shaft
CK-3004-4-A1 115 230 70.0 3,700 14.5 5,800 28

MOTORS — CENTER TAPPED CONTROL WINDINGS

cont. CENTER TAPPED power EFFECTIVE

POWER  FIXED NO LOAD
R PHASE CONTROTALTE  CONT. puase  PIEDPHASE pypp RESISTANT propgue “gppep
.z R x PHASE Vo, . ., pase CONTRO (RPM)
1265271 8 55 | 597 450 3.19 26 170 142 93 3.25 960 0.3 6000
1265272 10 52 419 405 33 26 146 § 105 101 33 830 0.3 10000
1265273 11 40 151 215 3.5 115 2175 11250 §1780 35 460 063 6000
1269605 8 26 200 178 2.0 26 268 200 178 20 360 0.2 6000
1269702 8 52 568 372 3.25 26 170 142 93 3.25 830 03 6000

ECLIPSE-PIONEER DIVISION ZOIIJI,'/ AVIATION CORPORATION ¢« TETERBORO * N. J.

For details, circle 220 on Reader Service Card



MOTOR TACHOMETERS — TEMPERATURE COMPENSATED
AND INTEGRATING TACHOMETERS

i 5 x
RATED MOTOR £Z 5= »a & %o
A VOLTAGES = a & - Ciw £>g EF 2 Z2 =
2 0% wow ES» 2o & 43 ES5% E3° 3hu Sp uwxi 2B
g2 339 3., x38% Zizs  EE  Zog ZEs Faz 2o g8z &2 REMARKS
Tz o T F =22z z5Hed ar S52 838 S3E 2= add zZn
FV-124-17-A18 10 § 26 § 62* 70 9500 0.28 26 0.25 § *1% 3.5 § 10+5°] 1.0} Temp. Compensated from
—40°C to +140°C, ‘
Damping
FV-125-16-A1) 10 § 26 § 26 7.0 9500 0.28 26 0.25 §*1% 3.5 §10+5° 1.0} Temp. Compensated from
—50°C to 95°C includes
permanent magnet pickup,
i Damping.
FV-1000-1-A17 15 1151 115 8.5/3.5 6000 Min 0.5 Min 115 1.50 6.5 211 —55° to +85° 4 poles
motor, integrating
X1265278-1 15 11151 26 4/3 4000 Min 0.8 115 1.00 6.5 21 | +15° to +85° 8 poles
motor, Integrating
X1269710-1 15 1115 © 40 6/6 7000 Min 0.75 Min 115 1.00 6.5 21 | +15° to +85° 4 poles
! motor, Integrating
X1287158-1 15 1 521 26 2.2/3.75 | 6000 Min 0.35 Min 24 1.00 3 21 | 4+15° to +70° 4 poles
motor, Integrating
X1302932-1 11 30130 357355 5900 0.6 115 2.00 6.5 10 1 —55° to +105° 6 poles
motor, Pulse generator,
Integrating
X1302965-1 11 £115 § 35 3.5/35 5900 0.6 115 1.00 155 9! 415° to 4-55° 6 poles
motor, 2000 cps generator
Integrating

*Center tapped phase All corrosion resistant.

TACHOMETER GENERATORS — TEMPERATURE COMPENSATED
AND INTEGRATING

POWER PHASE SHIFT

TVPE FRAME GENERATOR EXCITA- GENERATOR OUTPUT LINEARITY OVER INPUT OVER TEMP. INERTIA TEMP REMARKS
NUMBER SIZE TION (VOLTAGE)  VOLTS PER 1000 RFM  TEMP. RANGE  WATTS RAISE gm-cm? RANGE
FT-107-7-A1 1 115 2.00 . 0.10% to 6.2 75 —55°C to | Integrating
| 4000 RPM +85°C
FT-1003-3-A17 15 115 4.00 0.12% to 12 7 —55°C to integrating
4000 RPM +70°C
FT-1003-4-A17 15 115 1.50 0.12% to 6.5 20 —55°C to Integrating
4000 RPM +4-85°C
FT-1004-5-A17 15 115 2.75 0.12% to 6.5 20 —55°C to Integrating
4000 RPM 4125°C
FT-2000 20 115 2.00 0.15% to 3 100 15°C to Integrating
X1261412-1 3600 RPM 0+0.1° 75°C
X1269711-1 20 115 2.00 0.15% to 8 100 —55°C to Integrating
) 3600 RPM +4-85°C
X1290426 10 26 0.30 1% to 3.5 12°+10° 0.4 “—50°Cto Damping
4000 RPM +45°C  Compensated
MOTOR DAMPING TACHOMETERS
TYPE RATED VOLTAGE MAX PUWER NO LOAD  STALL TORQUE TO GEN GENERATOR FRAME
NO PHASE PHASE INPUT TOTAL SPEED TORQUE INERTIA RATIO EXCIT 0UTPUT $12E REMARKS
: 1 2 (WATTS) (RPM)  (0Z.IN.) (RADIANS-SEC,?) (VOLTS) (VOLTS)
W-TBH!- ATT %6 | 7.0 10,000 0.28 20,000 18 0.3/1000 10 Corrosion Resistant
Fv-10 7-A1 26 26 9.7 6,000 0.50 22,000 26 0.5/1000 11 High Temperature
Corrosion Resistant
FV-103-6-A1 115 §115/57.5 7.0 6,200 0.60 25,500 115 0.5/1000 11 | .
FV-105-15-A2 26 26 7.0 10,000 0.28 § 18 0.34/1000 10 High Inertia Rotor
FV-109-10-A1 26 26 7.0 10,000 0.28 14,000 18 0.3/1000 10 Includes Permanent

Magnet Generator for
Speed Measurement

FV-110-12-A1 331 52/26 7.0 10,000 0.28 20,000 26 0.5/1000 10 Corrosion Resistant
FV-110-9-A1 26 52/26 7.0 10,000 0.28 20,000 26 0.5/1000 10 Corrosion Resistant
FV-112-11-A1 18 18 3.0 6,000 0.15 13,000 18 0.25/1000 8 Corrosion Resistant
FV-120-14-A1 26 26 6.0 20,000 0.16 11,400 26 0.25/1000 10 Two Pole Motor
FV-2005-5-A1 115 | 115/57 26.0 6,000 2.5 39,000 115 0.5/1000 20 Corrosion Resistant
Fv-3005-5-A1 | 115 |230/115 70.0 3,700 14.5 4,200 115 0.5/1000 28 . .
X1269606 26 26 4.0 6,000 0.20 17,000 18 0.25/1000 8 Corrosion Resistant
X1290423 115 40* 7.0 6,200 0.60 25,500 115 0.5/1000 11 High Temperature
X1295664 26 26 4.0 6.000 0.20 17,000 26 0.3/1000 8 Corrosion Resistant

High Temperature

wwdw*Center tapped phase

COMPONENT PACKAGING

In addition to supplying catalog component items
such as — synchros, motors, gyros, etc. — Eclipse-
Pioneer is in an excellent position to offer a premium
in the way of customer service and accommodation on
component packaging.

We may have already solved a problem similar to
yours — for somebody else, thus enabling cur system
specialists to adapt from our extensive line, existing
production packages to meet your systems requirements.

Should your problem turn out to be entirely new, we
can — and will — design, develop, and produce a
component or compiete system to solve your
specific probiem.

No package too intricate or too simple, no quantity too
large or too small — for Eclipse-Pioneer.

For details, circle %21 on Reader Service Card
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PRECISION GYROS F

Eclipse-Pioneer . .
includes all the basic vertical
control, and guidance systems.

where  maximum g temp 3
location near missile skin. Caging time of 8 secs. achieved
through solenoid-link mechanism, thus replacing standard
motor-gear train caging mechanisms,

MOTOR: 115 volts, 400 cps, 3 phase with rated speed of
22,000 rpm and a rotor moment of inertia of 1260 gram-cmz2,
DRIFT RATE: will not exceed 4° per hour when subjected to
Scorsby test at amplitude of =15° and rate of approximately
6 cpm (corrected for earth’s rotation).

PICKOFF: Potentiometer pickoff available on inner and outer
gimbal axes. May be excited by either dc or ac source po-
tential. 360° freedom on outer axis and ==85° on inner axis.

CAGING AND UNCAGING: Can be caged and uncaged re-

- the nation’s foremost supplier of panel indicator gyros . .
rate, free and directional types used as ref m

mechanical locking

/ roll rates of 30°/sec.
Will cage consistently from any position within 8 secs.’ with
gyro rotor at full speed. Application of 28 volts d¢ will un-
cage within 0.1 seconds.
WARM-UP TIME: 90% of rated speed in one minute.
ENVIRONMENTAL CHARACTERISTICS: Maximum operat-
ing temperature of 350°F. and a minimum of —55°F. Maxi-
mum allowable shock is 60 g. with maximum operating vi-
bration of 7 g. (from 10 to 550 ¢ps). Maximum excursion not
to exceed 0.5 in. Positive hermetic seal.
OPERATING LIFE: Minimum of 1000 hours.
OVERALL SIZE: 4 inches x 5 inches (less connector).
WEIGHT: Approximately 4.2 ibs.

MINIATURE VERTICAL GYRO TRANSMITTER TYPE NUMBER 14128-1-A
FEATURES: Electrolytic switch detectors, hysteresis syn- DEGREES OF FREEDOM:

chronous motor, completely self-contained, requires no erec-
tion amplifier, and hermetically sealed.

MOTOR: 115 volts, 400 cps, 3 phase, hysteresis synchron-
ous with rated speed of 24,000 rpm and a rotor moment
of enertia of 1200 gram-cm2.

DATA TRANSMITTERS:

Bank — 360 degrees
Pitch — Controlled tumbling at 85 degrees
(approximately)

FREE DRIFT: Y3 degree per minute

OPERATING LIFE: 1000 hours

TEMPERATURE RANGE: —55°C to +71°C

OR ALL APPLICATIONS

. offers a complete line of gyros to meet all applications. This group
nts in complete navigation, radar, compass, automatic flight

CAGEABLE FREE GYRO TYPE NUMBER 17224-1-A
FEATURES: Desi .‘ y y t :

Type — Autosyn synchro

Output voltage — 11.8 volts (maximum) DIMENSIONS:

Null — 30 mv (maximum) With shockmount — 5-1/2” wide x 4-15/16 high x

Maximum error — 7 minutes 5-1/4 long

Sensitivity — 200 mv/degree Gyro only — 3-1/2” diameter x 5" long
ERECTION RATE: WEIGHT:

Normal — 2 degree per minute, nominal
Fast — 20 degree per minute

With shockmount — 5 Ibs. 12 oz.
Gyro only — 3 Ibs. 12 oz.

RADAR ANTENNA DEVICES

Vast experience in servo-mechanisms and in latest packaging techniques plus the use of lightweight castings through-
out, enables Eclipse-Pioneer to manufacture radar antenna devices to meet a wide variety of exacting requirements.
Airborne or ground radar antenna devices can be supplied to include the electro-mechanical drive unit only or to
include the complete reflector assemblies and feed systems.

TYPICAL EXAMPLES OF ECLIPSE-PIONEER RADAR ANTENNA DEVICES

HIGH GAIN SEARCH ANTENNA
gt . 1000 Ibs

Specifications
Lightweight, ground-nased, air- . X
transportable, dual reflector, multi-
band, high gain search antenna
and control system,

0.5 mil.

2 rpm

—54°C to +66°C
Two-speed 60 cps synchro data systems
1:1 and 36:1

Data accuracy .
Slewing rates (in azimuth and elevation)....
Operating temperature range ...
Elevation and Azimuth ....... - .

Servo drives ..o, Induction motor coupled bidirectional
hysteresis clutch
wind 10ading .......ccccoovvvireeerrnnn. 50 mph (full operating performance).

100 mph (no structural damage).
Frequency range .. 10to 1
Bands ..........

. Four, remotely selected
Polarization Four planes remotely selected
Beam width ... Broad and narrow remotely selected

Available with shock-proof, water-proof transit cases.

AIRBORNE WEATHER RADAR ANTENNA TYPE NUMBER 40027-03-A

. Specifications
Airborne weather radar antenna 9345 to 9405 mc/s. This permits
with line of sight stabilization for beacon operation at 9310 mc/s.
x- or c-band, switchable wide fan 9215 to 9275 mc/s.
(cosecant squared) beam pattern Up to 60 kw peak with a 0.001
for mapping or pencil beam for duty cycle.
storm detection. 30 in. dia. (truncated)
3.2° maximum in E and H planes !
At least 18 db below main lobe peak.

Standard frequency range .................
Optiona! frequency range .
Operation ...,

Reflector size .
Beam width ...
Side lobes ..

Polarization ... Horizontal for pencil beam, vertical
for mapping. .
Weight e, . 27 bs. (approximate)
Operating temperature range* ... —40°C to 455°C
Storage temperature range* —65°C to +55°C \ |
Humidity ..o . 10% to 95% :

*These temperature ranges can be extended for specific application ]

GROUND ANTENNA PEDESTAL TYPE NUMBER 40107-1-A -

Specifications [ y “'f"" \
Lightweight, ground-based, air or Weight .. 700 Ibs. approx. |- ' ’
all-purpose vehicle transportable Data accuracy* - 0.7 mi{. \I*
tracking antenna pedestal for Slewing rates (in azimuth and elevation). 4 rpm. L
mounting dual reflector. Operating temperature range ... -54°C to +66°C L 4
Elevation and Azimuth ... Two-speed synchro data systems 5 - "a’
1:1 and 16:1 N A
Elevation load Counterbalanced . ‘ 1 X / S
Servo drives 34 hp motors (dc) for use with an I < W
amplidyne servo system.

Wind loading 50 mph (full operating performance)

100 mph (no structural damage)

| - 5
*Higher accuracies available

e - — ‘I =
Premium precision, minimum cost, and fast deﬁvery have made

Supermarket volume makes Eclipse-Pioneer the ideal place to shop for ) d
Eclipse-Pioneer the ‘“buy word"” for precision components.

synchros, motors, gyros, radar antenna devices, and component packages.
ECLIPSE-PIONEER DIVISION e Zeﬂa/l,'l/AVIATION CORPORATION o TETERBORO ¢ NEW JERSEY

22 For details, circle #22 on Reader Service Card 1900 IRE Dircctory



SYLVANIA INDUSTRIAL & MILITARY

Special-Purpose Cathode Ray Tubes

Nominal Nominal|
Deflection Anode Volts Length Deflection Anode Volts Length
Type Faceplote Focus Deflection Angle Kv.Abs.Max. (Inches) | Type Faceplate Focus Deflection Angle Kv.Abs.Max. (Inches)
RADAR INDICATORS OSCILLOSCOPES (Continuved)
3ACP12A C ES €S . 6.6* 10 3MPI C ES ES 275 8
3FP7A C ES ES eeen 4.4* 10 3RPI C ES ES 2.75 9%
3Jp7 C ES ES . 4.4* 10 3RPTA C ES ES 275 9%
3JP12 C ES ES e 4.4* 10 3SP1 C ES ES 3.0 9%
3KP7 C €S ES . 2.75 1y | asp2 C ES ES 3.0 9%
5A8P7 C ES 33 s 6.6* 16% | 5A8P1 C ES ES e 6.6* 16%
5ADP7 C ES ES SR00 6.6* 16% | 5ADPI C ES ES e 6.6* 186%
5AHP? C ES MAG 53 1.0 1Y% | 5aDP2 C ES ES e 6.6* 186 %
SAHP7A CA ES MAG 53 1.0 1% | 5aQP1 C ES €S 5850 4.4 16 %
5AHP14 C ES MAG 53 11.0 1% | saQp2 C ES &S e 4.4 16%
5AHP14A CA ES MAG 53 1.0 1% | 58P1A C ES ES e 2.2 16%
5AHP19 C ES MAG 53 11.0 1% | scpPia C ES ES eeen 4.4* 16%
5AHP19A CA ES MAG 53 1.0 1% { 5RP1A C ES ES e 28.0* 16 %
5AQP7 C ES ES O 4.4 16% | 5RP2A C ES ES e 28.0* 16 %
5CP7A C ES ES SB00 4.4* 16% | suel C ES ES e 2.75 14%
5CP12 C ES ES v 4.4* 16% | 6pP1 CA ES ES e 15.0* 20
5FP7A C MAG. MAG 53 8.8 1% | é6DP2 CA ES ES e 15.0* 20'%s
5FP14 C MAG MAG 53 8.8 1Y | 7arr7vel C ES ES e 6.6 14%
5FP14A C MAG. MAG 53 8.8 1% | scei C ES ES baac 6.6 16%
5RP7A C ES ES RB00 28.0* 16% | 8cp2 C ES ES et 6.6* 16
5UP7 C ES ES . 2.75 14%
4DP7 CA £ €s . 15.0% 20446 UL (UL
6DP14 CA E3 ES 15.0* 20:4 | JACPIIA c €S &S 6.6* 10
6DP19 CA ES ES . 15.0* 204 | 3ADPII c ES ES 8.6* 10
6DP25 CA ES ES . 15.0* 20t | 3KPII C ES ES 275 1%
35P5 C ES ES . 3.0 9%
7A8P7 C ES MAG 50 11.0 13% | 3senl c &S ES 3.0 %
7ABP7A CA ES MAG 50 1.0 13%
7A8P14 C ES MAG 50 11.0 13% | 3A8PII C ES ES 6.6* 16%
7ABP14A [y ES MAG 50 11.0 13 | 3SADPI1 C ES ES . 6.6* 16%
7A8P19 C ES MAG 50 1.0 13% | 3AQP11 c ES ES 4.4 16%
5CP11A C ES ES 4.4* 16%
7ABP19A CA ES MAG 50 11.0 13% | SFPI1A C MAG, MAG 8.8 1%
78P2A C MAG MAG 53 8.8 13 Y
78p7A C MAG MAG 53 8.8 13% | SResA c ES ES . 28.0% 16%
71p7 C ES ES 66 14 | SRPI1A E ES ES ceen 28.9; 16%
MP. C MAG., MAG. 50 8.8 12 | SUPIl ES ES sree 2. 14
7MP7 Pl sweni ¢ ES MAG 50 30. 1%
7MP14 @ MAG MAG. 50 8.8 12% | éppPl1 CA ES ES 0000 15.0* 20%
8CP7 C €S ES s 6.6* 16%
10KP7 T MAG.  MAG. 50 110 17% | 8¢Ps ¢ ES ES 6.6 16
10KP7A T MAG MAG. 50 11.0 17% | 8CP1I c S ES ceee 6.6 16%
10VP7 CA MAG MAG. 50 13.2 17% 10NP11 A MAG, MAG, 52 27.5 17%
10WP7 T €S MAG, 58 :gz 1614, INDUSTRIAL MONITORS
10WP7A TA ES MAG, 5 2 18134, .
10WP14 T 33 MAG. 50 13.2 161% 3';,,":1 E E§ §§ §§§ ”9|2
10WP14A TA ES MAG. 50 13.2 161% | 35p4 ¢ ES s 30 o
10WP19 T ES MAG, 50 13.2 16%%4 5A8P4 C ES ES . 6.6* 10%
1,
A o . TV sg 13.2 Lo1ss | SABP4A CA ES MAG 53 1.0 1%
12A8P7 T ES MAG. 5 13.2 18 0
12A8P7A TA ES MAG. 55 132 18 L < MEC TN S £ oo UL,
5RP4A C ES ES e 28.0 16%
12A8P14 T ES MAG. 55 13,2 18 ace4 ¢ ES ES o 66° 1674
12ABP14A TA ES MAG. 55 132 18 8FP4 A MAG MAG %0 108 1 %
VTR . . & 52 13.2 09 105P4 TA ES MAG. 50 22,0 16%
12A8P19A TA ES MAG. 5 13.2 18
12DP7A T MAG, MAG. 50 11.0 19% RECEIVER CHECK TUBES
12DP7C TA MAG MAG. 50 13.2 19% | 5AXP4 C AUTO MAG. 53 19.8 10
125P7 C MAG MAG. 55 1.0 18% | 8xp4 T AUTO MAG. 90 22.0 1%
125P7D TA MAG. MAG. 55 15.0 18% | 8ves T AUTO MAG. 110 22.0 8114
OSCILLOSCOPES FLYING SPOT SCANNERS
2AP1A C ES ES 1 7% | 3kP16 C ES ES 00 275 1%
3ACP1A C ES ES 6.6* 10 58NP16 CA ES MAG. 53 19.8 10%
3ACP2A C ES ES 6.6* 10 5WP15 C ES MAG. 50 30. 1%
3ADP1 C ES ES 6.6* 10 52P15 CA ES MAG. 40 30.0 14%
3ADP2 C ES ES e 6.6* 10 52P16 CA ES MAG. 40 30.0 14%
38P1A C ES ES 2.2 10 52pP24 CA ES MAG. 40 30.0 14%
3P1 C ES ES 4.4 10 10VP15 CA MAG. MAG. 50 13.2 17%
3JP2 C ES ES 4.4* 10
3KP1 C ES ES 275 nhn A Aluminized C Clear T Tinted L Post occelerotor voltogef

SYLVANIA TV PICTURE TUBES. In television picture tubes too, Sylvania stands out as a leading source for the widest variety
of types. From conventional 90° tubes to the latest in 110° types, Sylvania, trendsetter in picture tube design, can supply your needs.

¥ SYLVANIA

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.
P. O. Box 1190, Station “O", Montreal 9
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SYLVANIA GERMANIUM TRANSISTORS

v

Generol Dato Maximum Ratings Typical Values Circuit

X Max. Diss, Max, Cutoff Current Pawer
Tronsistaor . At 25°C Mox. Max. Junction Current Gain (ua at roted Cutoff Frequency Gain
Type Application Type Ambient vCB VCE(1) IC (mc) Temp. (°C) bfe hFE VCB)ICBO tab(mc) tae(mc) db
RF-IF AMPLIFIER
RF-IF Amplifier. ...... NPN. .. 26
. .RF-IF Amplifier. .. ... .NPN 27
. . .IF Amplifer. .. .. NPN 126
. .IF Amplifier. .. .. NPN .24
.+ .RF/IF Amplifier. .. ... .PNP. 27
..20 Mc Amplifier. .....PNP. .. N3
< IF Amplifier. . .. . L.PNPL L. .38
IF Ampilifier. .. NPN . 25
IF Amplifier NPN 27
HIE Amplifer . LINPN. .. 285
__.RF/IF Amplifier. .. .. .. PNP. .. )
~.12.5 mc Amplifier.. .. .PNP. . . G z:::::;)n) 2

OSCILLATOR
2N193....Oscillator.
2N211 Oscillotor
2N371....

MIXER
2N194. ...
2N372.
2N409....

CONVERTER
2N140....Converter
2N194A. .. Converter
2N212. Converter. .
2N374....Converter. .
2N411. .. .Converter, .
2N1058...Converter

2N34 Auolo ......
2N35..... Audio-Driver,
2N68. . ... Audio-Power
2N95. .. .. Audio-Power®

2N101....Audio-Power...
2N102... .Audlo Power...

2N141 . ... Audio-Power...
2N142....Audio-Power...
2N143....Audio-Power...
2N144.,..Audio-Power...
2N213....Audio-Driver.
2N213A...Audio-Driver..
2N214. .. .Audlo-Mo'Ched Pmr
2N228....Audio-Output........ NPN...
2N270....Audio-Power o

2N306. . ..Audio-Driver. ..
2N381....Audio-rower...
2N382....Audio-Power...
2N383....Audio-Puwer. ..
2N405....Audio-Driver, .
2N591....Audio-uriver..
2N1059 .Audio-Output,
2N1101...Audio-Output.
2N1 102. « « Audio-Output

HIGH POWER AUDIO

2N176. . ..Audio-Power. . 10 w at 80°C......
2N242....Audio-Power.. 25 KW e
2N268. . ..Audio-Power. . 25w
2N296. . ..Audio-Power. . 00243 C7 00000000
2N301....Audio-Power. . .12 wat 55°C .
2N301A...Audio-Power. . 12 wat 55°C .
2N307A...Audio-Power. . 17 w
2N326....Audio-Power.........NPN, .., w oo
2N350....Audio-Power. . .10 watd0°C.,...
2N351....Audio-Pawer. . .10 w at 80°C .
2N419....Power Supply. 32w (17)..
2N420....Power Supply. 34w (l7)eiin...
COMPUTER

2N123....Switching
2N312....Switching..

2N356. . ..Switching..
2N357. .. .Switching..
2N358 . Switching .

2N377 ... .Switching..

2N385. .. .Switching..
2N388. . ..Switching..
2N404. . ..Switching..
2N425. . . .Switching. .
2N426. .. .Switching..
2N427. . ..Switching..
2N428. .. .Switching..
2N439....Switching

2N556. . ..Swilching
2N557. .. .Switkching
2N558. . . .Switching

2N585. .. .Switching

2N587....Switching....oovvune,
2N679....Switching.o.covuuvn..
2N11 ]4 .. Switching..oooueounl,

For details, circle 224 on Reader Scrvice Card
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*ABSOLUTE MAXIMUM RATINGS SYLVANIA CRYSTAL DIODES CHARACTERISTICS AT 25°C:

Reverse Working Avg. Anade Farward Current Reverse Current
Type Descriptian Voltage (volts) Current (ma) at 4+ 1 Volt (ma min.) {va max.)

IN34A.. 0ol{®)Zllo 6 0000 000000000000 0o 30 ot —10v, 500 ot —50
1N35..‘.. ..?\&;ched Pal 0 . 60 0f/o 0 .10 ot —10v

IN388***, valt. . .6 at —3v, 500 at 100v
IN39B....ovivnne 200 valt. ..... 0 a 0 ca0008% .100 ot —100v, 600 ot 200v
N0 o00a000a000a00 Plug-in Varistar, . ... oo Z8oo 0af@to o 0ok o000 ..40 ot 10v

INB5 000000000000 Packaged Varistor......... oo o0 223 ool ¢k 00000 ..40 at 10v

IN42** | ....100 valt Varistar . .. ..., ... oo oo 0 0¥k 2 000 ..750 at —100v

IN4B*, . 00tA®) Fha o 0aoco0000 oo oo oo ®ocoo ..800 va at —50v

IN52A.. 00XV Tla g 000000000 0 0 o 0 0 0000 ..100 ot —50v

INS4A. ..
TNSSA**

..High 8ack Resistance . . 00 o0 - 1V 2 . .7 at —10v, 100 ot —50v
50 valt .ol 00 0o 0 0&¥oao ..500 ot —150v

TNSSA*** .High Canductian. o o o o0a U&ooo ..300 ot —=30v

INSBA... 100 valt. . ... o .4, .600 ot —100v

I1N60. .. ..Video Detectar...... o 0o oo 0 o 000 0 5 o

1N63. . .High Back Resistance. ...... a0 a0 oa 4 ..50 at —50v

ING4*™ .. ..., ..Video Detectar....... a0 0o 0 cooaa a0

INGS......ovnnn B 1 . | R R 0o 00 00 2.5 ...200 ot —50v

ING7ZA™ ... . .Minioture—High 8ack ..30... R N ..5 at —5v, 50 at —50v
ING6BA.......... .. 100 vait General Purpase Miniature..... 90000 ..40,., ..625 ot —100v
INGQAS* | SO0 valt, et e i .. 00 oo ..40... ..5 {25 max.). ..30 at 10v, 500 ot —50v
INZQA***, | 00l Do c 000000000000 00 00 coaaod¥ooo .3 {25 mox.). «..25 at 10v, 300 ot 50v

INZL...
IN72.

. .low Impedance Varistar. oo 00 5000005005000 00000000 USooo00aa0 ..300 ot —30v
JUHF Mixer. .. ..ovvunens

IN77A.. « Photadinde 093" dia. per . oo 0000Q000AC00EEE000 S200000000 ...8 at —10v, 30 ot —50v {dark)
IN778B.. . .Phatadiade .077" diu. per . L= 0 . . .8 at —10v, 30 ot —50v (dork)
IN81...... ..low Valtage............ 50 .08 0Hooeo 0ao .10 al —10v

INBLA** | ..law Valtage. 00 oo o3 O 008} (P8 GEdboooooo0 .10 at —10v

INB2...... . .UHF Mixer.. 5o ee—. 0CT000606000000600060000 00000000 S0 —

IN82A ..UHF Mixer....cooveueennnnn ) = . . . =

1N90 . .Miniature—General Purpase........... 00 ..30. v. 750 ot —50v

..100 volt 150 ma Germanium Rectifier. .. 50000 o0 000 5 «v..27 mo at 100v
,..200valt 100 Mot iie et co 00 oo «..1.9 ma ot 200v
300 volt 75 ma. .. ... 50 oo 00 eee—. ...1.2 ma ot 300v

IN98 . Miniature—High Back. .. .. . e30 e 200 ...8 at —5v, 100 ot —50v
IN100 . Miniature—High Back . 0 5 2000 .5 ot —5v, 50 at —50v

1IN . 60 volt Computer. . 0 —

IN117.. . .60 valt General Purpase Mmlature 00 50000 ool 5 o U0k ..100 ot —50v

INT18.. .. .Miniature—High Conduction. .. ... oo oo ..60... 0 0400 ..100 at —50v

IN119., ...60 valt—Camputer. . ...... oo 00 00dio 00 —

IN120..... ...60 volt—Camputer. . oo (Roo 002300000000 00000000000 0 00 00 —

INT26A%**, .. Minioture—80 valt. .. ..ol 00 08 00000 5 +.+.50 at —10v, 850 at —50v
IN127....... ... Miniature—100 valteeeno v rrerinenn 0o 00&19500005000502050000060 3. .+.25 at —10v, 300 ot —50v

TN127A%**,
IN128%**

.. .Miniature—100 valt. .. o 0ol 5 ++.25 gt —10v, 300 ot —50v
. . Miniature —High 8ack. . 00 5000 08%0000000000000000a0000 ...10 ot —10v

IN140. 70valt,...ooens 5 o0 00 00t3Jo ..40... ...300 ot —50v

IN191. . Miniature —Camputer. . .. o 00 0800 ‘e —_

IN192. ...70 valt—Camputer. . 5 0 —

N R}06060000006000 High Temperature. . . . 500 o0 5 .1.0 ot +2v .20 ot —10v, 40 ot —40v
N0 00000000000000 High Temperature. ... ........ 00 o 0000 oo 5 at +2v... .10 at —40v
UNU00000000000a00 High Temperature. . . . 00000 00 008900 000000050 2.0 ot +2v... v 10 ot —40v

INI®6... ... ...High Temperature. . .. . 0o . ..30.. e 1.0 at +2v... ...10 at —40v
INI98...... .. .Minioture—75°C........ 0o o 50&%00000000000000000006 0 o ++.10 gt —10v, 50 ot —50v
INT9BAY* | .« .Minioture—75°C.......... 5 0 5 «..10 ot —10v, 50 ot —50v
NP S000000 ...65 valt 1 amp. Silican Rectifier 0o 00 00 U000 0000000000000 o e 10 ot —=75v

IN254... ...135 valt 400 ma Silican Rectifier. ...... 5000 E00006GA 00600 00 o o 10 ot —150v

IN255.
IN256.

.270 valt 400 ma Silican Rectifier....... 5000000000000 00 0 veeo 10 ot —350v
.400 valt 200 ma Silicon Rectifier. . 00 00 0 00 o wlole
.70 valt Miniature...ooveurrnns o o 00 o 0 +..75 at —10v, 100 ot —50v

1N270..

IN276%+% . 50 valt..... 5 . 5 . .20 ot —10v, 100 ot —50v
IN279%**, 000 30 valt...cooveains 00 0 o 0000 o .200 ot —20v

1N281. ...60 volt High Conductance. . . 00 0 0ol/S)00 o +e.30 ot —10v

]N283.. 0 .+ Miniature—High Canductance 0o o o 59000000 0000030.000 200, 0 ...80 ot —10v

1N294... 5 (9 <F 0 00 00000000000 .. 4000000000 ve.10 at —10v, 800 ot —50v
TN295**, ...Videa Detectar..... o0 600 oo 0 0000 —

1N297... . .80 valt DC Restarer.. .. e 0 T PP 5000000000 ...10 ot —50v

1N298... .. OV Miniature Camputer. ..250 ot —40v

1N417. ..Camputer. . ..veviins 0o . ..60.. Ce—aas —
1N418. .Camputer, 00 00 U(0000000000000000009 0 o —_
1N419, .Camputer. 00 —_
1N435... .. Yoristar. .300 ot —30v

1N448...

0 o 0 0 o . 30 at —30v, 100 ot —100v
TN449%*, B IS 0o ..60.. ..50, .30 va ot —30v
1N450..... 00 oM UB060000000 00000 00 o0060.. 0 ..50. +..30 ot —30v, 100 ot —1uOv
]NASI:: VL ..150 vo ot —150v
TN452 VU .30 vo ot —30v
IN453%* .. VUL 00 .. 80.. 0 5 .100 va ot —100v
INASA:: ..VL:.. ..... 0 00 000000 o 00 ...50 vo ot —50v
1N455 LG VLL o o o v..30 vo ot —30v
IN456 .25 valt Silican Mlmamre o ..025 ot —25v
1N457 .70 valt Silicon Mnmature ..025 at —60v
IN458 025 at —125v
IN459 0o 025 ot —175v
IN461 5 oo . Y- | P .0.5 ot —25v
1N462 .. .70 valt Silican Miniature . . . . ee80.000hnas oS00 ..0.5 ot —60v
1N463 ..+ 200 valt Silicon Miniature. ol e30.0ecnn. aloo 0 0.5 at —175v
1N464 ...125 volt Silican Mlmature ...... 00G 000450600 00000000000000 0 o0 veeeed 1.0 0t —125v
1N482 .+ .30 volt Hi Canducti . . 00000000000 a0a0000 o4 alalelelalsleleisls e e alas 25 ot —30v

1N482A . +.30 valt Hi Canduction Sili ia 000 00 000 00000 00000060300000 0600000000000000d 025 ot —30v

1N4838 .. .50 valt Hi Conduction Silican Mini . . ves oo sleieielesesalee . ..025 at —60v

IN486A .. 160 volt Hi Conduction Sitican Mlmature o ereeesunse o ..05 ot —225v

I1N571 .High Conductance. ..100 ot —10v ot 55°C
IN584. .400 volt 200 ma Germanium Rectifier . —

1N634 . .Miniature—VLI. . .35 at —30v, 115 at—100v

60 valt, ....... .10 ot —10v, 20 ot —20v

IN805 «..10 valt P.C. Detectar, .. ......... 00 e 38, ., 3.0. 2100 ot —10v

IN1093 ...Computer. ......... 0 00 ..50.. vev...25at —5v ond 75 ot —14v ot 55°C
D-660 ...3 valt VHF TV Mixer. .. . o o oo —

SR-200... ...200 ma 300 volt {PIV} Silican Rectiﬂer. 00 ...1.0 ot —300v
SR-500..c00ecercccons 500 ma 400 volt {PIV} Silican Rectifier. . 000000080 06000900 1.0 ot —300v

*Ratings are limiting voiues ussigned by the manufactyrer ta operating or starage canditions **Avoilable only from authorized Sylvania Distributors.
{ electrical, mechanical, or enviranmental) under the cantral of the user, If values cre ex- *** Available to Military Performance Specificatians

ceeded, permanent impairment of the device and/ar performance may result,

SYLVANIA ELECTRIC PRODUCTS INC.
1740 Braadway, New Yark 19, N. Y,
e ; In Canada: Sylvania Electric (Canada) Ltd,
ubsidiary o R
GENFERAL TELEPHONE & ELECTRONICS ( ; P. ©. Box 1190, Station **O," Montreal 9
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X SYLVANIA MICROWAVE COMPONENTS & TUBES

“Rocket” Planar Triodes

Sylvania Rocket Tubes are planar-electrode disc-seal triodes
for use as oscillators and amplifiers at frequencies up to
3300 mc. Design permits broadband operation. Tuning is
simpler and covers a greater continuous range than that of

many other types of UHF tubes.

2C36—is a pulse-modulated oscillator for frequencies up to 3000 mc.
2C37—is designed for use as a c.w. oscillator up to 3300 mc. Plate disc is
flat, grid disc folded.

5764—is a CW or pulse-modulated oscillator for use up to 3300 mc.
5765—is for use as a c.w. oscillator without external feedback in the range
from 900 to 2900 mc.

5767 —is a c.w. oscillator for use up to 3300 mc. Both discs are folded.
5768—is intended for use as a c.w. amplifier-multiplier up to 3000 me.
6018—is a pulse-modulated oscillator for use up to 1750 me.

6BA4—High gain, low noise, UHF television amplifier.

6481 (RT434)—c.w. oscillator for use up to 3300 mec.

6503—c.w. amplifier for use up to 3000 me.

Microwave Crystal Diodes

Sylvania manufactures microwave crystals for radar, counter-

measure and test applications.

Type Purpose Frequency

Mixer.......oiiiiiiiiiiiio. 16000 mc

MIXEP oot aait e eel sl 16000 mc
e MIX R e e 16000 mc
oMixeroooooooo .10000-22000 mc
Tripolar Mixer. ... .... .. 3000-12000 mc
Video Detector 9375 me
Video Detector 3000 mc
Video Detector. . ..........co..... 10000 mc
Video Detector. .. ............... 10000 mc
Video Detector. ................. 26500-40000 mc
Video Detector.................. 9000 mc
Tripolar Video Detector. . . 1000-12000 me
..Tripolar Video Detector. . . 1000-12000 mc
Tripolar Video Detector 3000-12000 mc
Tripolar Video Detector 1000-12000 mc
Tripolar Video Detector. . . ... .... 1000-12000 mc

Tripolar Video Detector. . .. .. .... 3000-12000 mc
Tripolar Video Detector. . ... ..... 1000-12000 mc
““Micro-min’’ detector. ............ 100 mc
“"Micro-min’’ detector . .. 9375 me
1N831 (D-4064). . ““Micro-min’’ mixer. . .. 3060 mc
1N832 (D-4065) “‘Micro-min’ mixer............... 9375 mc
NOTE: Reverse palarity and matched pairs are available for all
mixer crystal types except 1N286 and 1N1132,
*Dauble ended versian: 1N416 series **Dauble ended versian: 1N415 series

1N830 (D-4050)
1N833 (D-4063). .

Magnetrons
Sylvania magnetrons are designed for military and com-
mercial radar applications.

¢¥¥ Pl 000000000000000 9375 Mc-Fixed . . ... oviiiiiiiiii i 8 Kw
2542H. .. ...l 9375 Mc-Fixed; High Alt............ ... ... 7 KW
2)428. .. ... ... ..... 9375 Mc-Fixed; Ruggedized. .............. 7 Kw
6027. ... ... ... 9375 Me-Fixed. .. ... i 18 KW
6027H........ ..., . .9375 Mc-Fixed; Ruggedized............... 18 KW
7098. ... 9300-9500 Mc 8eacon Tunable; Ruggedized.. 60 W

7503. ... «Type 7098 with TNC output. .............. 60 W

6874...... . . 9000-9600 Mc-Tunable.................... 180 KW
7006........ s oo e .49000-9600 Mc-Tunable; Rugged.; High RRV. .190 KW
M4163. .. ...l .8500-9600 Mc-Tunable. ................... 180 KW
M4164. .. Ll 8500-9600 Mc-Tunable; Rugged.; High RRV..200 KW
MAO93. L 8500-9600 Mc-Tunable; Rugged.; High RRV. .200 KW
MAS4. .l 24000 Mc-Fixed; Ruggedized.............. 55 Kw
5789. ... i, 34800 Mc-Fixed. ... ....... ... oo 40 KW
MAI55A. ...l 34800 Mc-Fixed; Ruggedized.............. 40 KW
(3£%a 00000 00000000 G 34800 Mc-Fixed. .. . o.iiiiiiiiiii i 100 KW

TR and ATR Tubes

Sylvania’s TR/ATR line emphasizes new developments in
high power and coaxial types.

Type Description Frequency, mc
6164, ... i 8roadband TR. ................ 8490-9578
(&) o0000000000000000000 LA 0000000000000000000000000 9050
TR860................... Coaxial TR. ... ... .. ... ... ... (classified)
(E4700000000000000000000 8roadband TR. . ............... 8700-8900

Counter Tubes
Sylvania decade counter tubes provide visual and electrical
read-out for a broad field of counting and programming
applications.

Type Rated S5peed Outputs
¥0 0 00000000000000000a000000 £34S6000000000000000006000000 10
G4T6A ... i 4KC. .. i 10
6802. ... ...l AKC .. i 4
(-3 742 SKC. .o 3
(-3 T100KC. ... it 4
(A5 00000000000a0000000000600 100KC . ..., 10
56 600060000000000000600000 UED €S0 0 50000000000000000a000000 3

Trigger Tubes

OAS5 —Cold cathode trigger tube capable of dissipating
one watt of energy. Designed in T 5Y2 bulb size.

6483 —Cold cathode trigger tube capable of dissipating
one watt of energy. Designed in T-3 bulb size,

687 3—Ruggedized cold cathode trigger tube with increased
trigger sensitivity and higher operating voltage capabilities.
T 5V2 bulb.

/y’ Syrvania ELecTriC PrODUCTS INC.
YLV N l Special Tube Operations

Subsidiary of

GENERAL TELEPHONE & ELECTRONICS

500 Evelyn Ave., Mountain View, Calif.

26 For details, circle #26 on Reader Service Card 1960 IRE Directory



TRAVELING
WAVE AMPLIFIERS

SYLVANIA MICROWAVE COMPONENTS

Rugged, Reliable Traveling-Wave Amplifiers

Broadband amplifiers for airborne, shipboard, and ground
based equipment. Fully tested to complete military-type
specifications. Ideal for countermeasures, radar, communi-
cations and test equipment.

Lightweight Permanent Magnet Types

Frequency Power

Type (KMC) Output
TW-4006.......0ivivnerirnnnnnens Ue#36 000000000000 000000000 15 mw
TW-4007 .. ... i eeiiveienenes U460 600000000000000000 0000 1 watt
TW-4002. .. ... 7H}6500000000060000000000 10 mw
U736 06 0600600 60000000000000000 75 6000000000000000000000 1 watt

Compact Solenoid Types*

Frequency Power
Type {KMC) Output

10 mw

BROADBAND
REFLEX KLYSTRONS

v

Broadband Reflex Klystrons

These versatile klystrons are ideal for search receivers. sig-
nal generators, and microwave relays.

Frequency Power
Type (KMG) Output
(X0 0000000000000a000a00a 0.5538. ... i 50-175 mw
6BMOA* ... 0.55-3.8...nvienernnnnnnnnns 50-175 mw
(LX) 5600000 000000000000000 L. 2 1R T R 60-250 mw
5836............. . 1.6-6.5. . cvvrvieiniinns 60-250 mw
&1E¥/5 6000000 0000000000 00004 0.55-3.8....c0iceiinrerionnnns 50-175 mw

*Pulse type.

Waveguide Windows

Type Freq. Range, mc Waveguide
BW342. ... ... ... ...l 8730-9270. ...t UG-52A/U
BW369. .. ... ... ..., 9205-9285. .. .. ... UG-40A'U
BW38B2. ... ................. 9300-9320. .. ......... ..ot RG-52/U

BWAI6. ... ...l 9365-9385. .. ... ... iiiiieann UG-40A'U
BW586..................... 8490-9578. .. .. ... ... e UG-40A/U

Ferrite Devices
Sylvania Ferrite Devices are available in a wide range of
frequency and power levels. The new Tee Circulators perform
the same electrical function as standard phase-shift circula-

2 tts, pulse
: wa ;u‘::: tors, and occupy one-fourth the space.
g c:m Frequency Isolation Insertion
8105 ooonei, 1.0 KW, pulse Type (KMC) (db) LI DL
BROADBAND FD-154........ 1320, ... 0...00nees 1
Type N Coaxial FD-151P....... 24, 15 s 1
Isolators FD-153P....... 7401/ 000000000 210000000000 1
. . FD-155........ 26320000, 80.......... 5
Rugged, Reliable Backward Wave Oscillators FD-1517....... 4550.......... 35.......... 1
. . FD-154........ 1320 0. 0.......... 1
Compact voltage-tuned broadband oscillators for wide- FD_,;, ....... 4%2' .......... .. 1
range search receivers and test equipmenf. FD-1522....... (UUs aaco0000000 ?0o0a0000000 1
F B BROADBAND FD-492........ 3.95.585........ 8. .. 1
"’me) Outpot Waveguide FD-502........ 585-8.2......... 200l 1
Isolators FD-512........ 7.0510......... ?¥10 000000000 1
........................ 1-2. it i e . 20-700 mw FD-522........8.2-124.........30..........1
........................ 24, ..., . 20-700 mw FD-911........12.4-18 .........24..........]
......................... 24 e 100 mw FD-531........18:26.5 .........24..........0
......... 48........................20.700 mw
757 ccoonninn. AR CRREERE 26541, ... it 5 mw Frequency Isolation Insertion
*Mating Solenoid available for all types. Type (KMC) Power (db) Loss (db)
High Power FD-483...... 2836........ 3 KW, avg....15...... 0.8
Waveguide FD-963...... 465 . 0. ... 20W, CW....25...... 1
R . Isolat FD-977......5.37-543...... 120 KW, pk...15...... 1
Long-Life Reflex Klystrons for Microwave Relays solaters Ios0s. L. 5925-6.425. .20 W, CW... 40 ... 08
. . I FD-503A.....5.925.6.425....20 W, CW....60...... 1
These reliable klystrons are widely proven in microwave re- FD.504. .. .. .6.575.7.125....20 W, CW....60...... 1
lay service. Fully tested to the equipment specification. Maxi- ig-g?g ~~~~~~ ;-:'3; ~~~~~~~~ gg " ga %0 33 """" :
mum frequency stability results from special tuner design. FD.05. ... 7.125.7.75. . ...20 W, CW....60. ... .1
FD-525...... 8.2-10.2....... 100 KW, pk...30...... 1
Frequency Power FD-524. .. ... 8.59.6........ 100 KW, pk...20...... 1
Type (KMC) Output FD-1013. . ... 8.596........ 125 za p:. . ;g ...... (]).8
FD-1037..... 8.59.6........ 125 KW, pk...25......
B974% . 4650, ... 2 watts Lot 9'275.9.475. . 150 KW, pk.. 15 . 00 s
K-4008 . . . . coeeeeeenennnns 5.3-63. .0 it 0.02-1 watt e 9.5.10.8 100 KW, ok .15 ois
K-4009 . . .o vrrreeeaenenns 5.36.6. . i 0.02-1 watt &booooa cHlEEbea0000 g (Rdaoolichooooa :
K-4010. . .. oiiinnnneannanns 587125 ... ... .02- . o . e
K.:gl? .................... 6375, g.gg.: ) Ferrite FD-C501.....5.925-6.425....150 W, avg...25...... 0.0
G468 .. 6.125-6.425. .. ... ... 1 watt Circulator ~ FD-C502.....6.425-6.875....100 W, avg...25...... 9
GA6D s . o .6.575-6-875, ., ......... . 1 watt Duplexers FD-C503..... 7.125.7.75..... 100 W, avg...25...... 0.5
BATO . oo 70257425, 1 watt FD-C521.....8.4-1Q........ ) Wb Gooorbhoasoc L
K-BATB. .ooeeernrnennnnnnnn 6.125-6.425. .. ... .. ... ....... 1 watt —
K-B40B . ......covniivnnnnnns 6.575-6875.................. 1 watt Frequency Isolation Insertion
KB39B . . .'veeeienneennnn 70257425 ... ... 1 watt Type (KMc) Power  (db) Loss (db)
K162 .o 6.125-6.425. .. ... ............ 1 watt Tee FD-TC501. ..5.925—6.425. . ... 10 W, avg...20......0.3
K161 . oot 6.575-6.875. ... ............. 1 watt Circulators  FD-TC522...8.8+.05  ..... 10 W, avg...20...... 0.2
K-4160. ..o 7.025.7.425. ... 1 watt FD-TC911...13.52.01  ..... 10 W, avg...28...... 0.2
#Special Linear Tuner. FD-TC531...238*+05 ..... 10 W, avg...20...... 0.2
1960 IRE Directory For details, circle #27 on Reader Service Card 27
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A. C, Receptacle —
Designed for economical
installation \

Interlock Plug—3-pin
—positive grounding

—Octal, 9-pin

Anti-corona Sockets

Printed Circuit Sockets
—Octal, 9-pin, 7-pin

Counter Tube Socket
—with built-in
zero-adjust

“Class 30" Transistor
Socket—for standard
100-mil grid

“In-line” Transistor
Socket—with snap-in
printed circuit contacts

Any ONe of these sockets

could have been designed for you

GENERAL
GENERAL TELEPHONE & ELECTRONICS ?E:

Subsidiary of

28

Ik YOU’RE building circuits . . .
chances are you’ve come across at
least one socketing problem. Maybe
it was an entirely new problem like
socketing the ‘“‘class 30'’ transistor or
perhaps a recurring bugaboo like high
voltage arcing.

Either way, if you brought your
problem to Sylvania it didn’t take
long to find an efficient, economical
solution.

If youhaven't been checking Sylvania
for your socket requirements, why
not do it next time? Sylvania has
produced millions of sockets in over
150 varieties to fit every need. Many
are now standard items and may
offer an immediate solution to your
problem. Write for specification sheets
on the above sockets or let us suggest
the best socket for the application
you have in mind.

Sylvania Electric Products Inc., Parts Division, Warren, Pennsylvania

For details, circle #28 on Reader Service Card

PARTS

Custom Moided Plastics
Custom Metal Stampings
Custom Welded Parts
Custom Assemblies
Alloy, Clad, Plated Wire
Plated Metal Strip
Electronic Components
Fluorescent Components

1960 IRE Directory
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Hudson offers the widest selec-
\ tion of standard tooling, cover
\ assemblies with innumerable
modifications and special cases
and covers for unusual appli-
cations. All finishes are avail-
able for components of mu
metal, nickel-silver, aluminum,
brass, copper, steel and
stainless steel.

Hudson facilities range from
batteries of standard and spe-
cial presses to a fully equipped
sheet metal department capa-
ble of handling your most rigid
Tequirements.

If you need commercial or mil-
itary closures, or help on a
special design problem, call or
write Hudson outlining your
requirements.

42 HUDSON

TOOL & DIE CO ¢ INC

V i .>. 18-38 Malvern St.,, Newark 5, N. J.
. /’ TELEPHONE: MARKET 4-1802
{ ; TELETYPE: NK 1066
I 4
]

Precision Metal Components
for Electronics, Nucleonics,
Avionics and General
Industrial Applications

For details, circle #29 on Reader Service Card
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TRADE MARK

NEW MONITOR
OSCILLOSCOPES

The new Sierra Oscilloscopes, Model
218 Series are especially designed for con-
tinuous function monitoring of as many as
seven channels simultaneously in one rack
unit. Rugged and compact, the Scopes pro-
vide, in the smallest possible package, a
convenicent means for viewing and evalu-
ating complex voltages. Designed prima-
rily for tape recording and data handling
systems, the Scopes are particularly ideal
for mcasuring and analyzing mechanical
quantities through a transducer, such as
stress, strain and vibration, pressure, dis-
placement and acceleration.

WAVE ANALYZERS

Sierra 218
Monitor Oscilloscope

Sierra 219A
Transistor Tester

NEW IN-CIRCUIT TRANSISTOR TESTER

The new Sierra Model 219A Transistor
Tester provides a technical breakthrough
—a means for in-circuit transistor testing,
saving hours of trouble shooting and
service time. Designed with a unique
combination of transistor circuits, using
low impedance methods, the Tester will
measure the Beta parameter of a transistor
while it is connected in a circuit. Beta and
Collector Current parameters may be
measured with the transistor removed
from the circuit. Request Bulletin.

WIDEBAND DIRECTIONAL COUPLERS

- - ey
All Sierra Carrier Frequency Voltme?ors feature built-in calibration oscillators and circuits for
level calibration, have aural monitoring jacks, and {except 103B) are furnished with Sierra
Model 149A Precision Spiral Scale Dials. New Sierra 121Y CFVM, similar to Model 121A Analy-
zer but has special 20-pin connectors and selector switch for rapnd patching to carrier racks.
tContains carrier re-insertion oscillator for monitoring suppressed carrier systems. Furnished
with planetary drive dial. Note A. Ranges from + 2 KC at low end of dial to =+ 3 KC at upper
end. Note B. = | KC in the 48 KC to 256 KC region. Note C. + | db for + 30 db to —40 db
attenuator steps on 135 ohm balanced measurements. Note D. All models may be converted for
135 and 600 ohm balanced line measurements by convenient plug-in bridging transformer,
Model 130D.

IONIZATION GAUGE & AMPLIFIER

Model 193A lonization Gauge and Model 192A
ITonization Gauge Amplifier provide convenient, de-
pendable and accurate monit()rmg of pressures dur-
ing processing from 107 to 107 mm Hg. Monel
encased Phillips type ion gauges operate for months
without attention; amplifier includes high voltage rf
power supply, VI'VM, heater transformer and low
voltage supply. Request Bulletin 118.

Sierra 193A Tonization
Gauge and 192A Amplifier

LINE FAULT ANALYZER

Designed for rapid location of faults
on cables, transmission lines. Instantly
pin-points shorts, opens, grounds; indi-
cates nature of fault as well as exact
location. Easy to use, high resolution.

Model 124A Line Fault Analyzer
operates on most OPEN WIRE power,
communications lines. Direct reading,
range 1, to 200 miles. Sweep marker
continuously adjustable from 5 to 100
miles, locates faults with accuracy of
14 mile. Request Bulletin 102.

Sierra 124A Line Fault Analyzer

T T =1 ’rT_ | o T |
| Froquency Selectlvlty Aceuracy | Direct Reading in dbm | Mm, | ' 0 100 300 1000/ 2000, P'{',‘,‘""'
Model | pongo—ke | 1 kmc nc Mc | MC | MC | MC | MC | Comectors
| . Down 3db | Down 45|1b Frequency . Moasuring | Balanced | Unbalanced | —#: —+—
121A| 15 KC-500 KC I+ 100 cps | +1000cnu' +£3KkC | £ 2db | NoteD | 600ohms | | :g;‘ I ! 73 63| 53| 43| 37 | Type N [
158A |500 KC- 10 MC| + 2000 cps | + 5000 . +00aNC| * 24 =] 600 ohms | 138, T e 1
| s cos O * lm;- L |59 a9 39 2 | Tyoe N
| | S ! ! 1 { ! 4
CARRIER FREQUENCY VOLTMETERS 1 e [ wlelm @l | | Ten|
— = = = = = = 150 | | | 153 43 [ 33 23 ] | Type N
1016 | 20500 | F550cps It 2900cos | NoteA | + 3db | NoteD | 600chms | 2128 | I 1T Tsola] | | ﬁTFyne ll.C |
| B T+ '+ 3000 cps | + 0. | g 1 T 1 | | | | ] | | | | _Fomale |
1038t | 3-40 | _400cm;l_ tﬂ + 0.5KC + 34db Note D | 600 ohms i . : [ T . T % | 4 T [ TFy” ,Lc 1
14A | 5950 | F300cps ¥ 1500c0s [ T 1KC | * 3db NoteD | 600 ohms | 1 T N S— { tmT’c_{
| | +3Kkc | * 2db | 1350hms | 1 AL Bn emal
Y + | x T ohms $ { { I } { | ! | Female
1088 | 15600 | + 550 ,t 200 | g ! Note C | Note | 600 ohms ] T w0 s T !9"_»
144 1‘ 100-500 | Tss0em |+ 2900”' Note A : + 3L[ Note D 600 ohms | Directivity: 12 db + 3 dbdgreator than coapling factor at
1Y | 1550 | F100cm +1000cm | k3K | + 246 | 15602 — | e e LB LI L R

Impedance: Models 137 and 138 are 51.5 ohms. Medels 137A,
138A, 145, 150, 212A, 2I13A and 2/4A are 50.0 ohms. Model
1398 may be matched to most impedances encountered on
open wire lines.

Power: Models 137, 137A, 138, 138A, 145, and 150 usable to 1000
watts., Models 212A, 213A and 214A usable to 150 KW peak.
Model 139B usable to 50 KW or higher under certain condi-
tions, See Bulletin 101.

Connectors: See table for primary line. Secondary line, type
N, male, except 139B. Model 139B for open wire transmis-
sion lines.

IMPEDANCE METER

For high noise carrier measurements 30 KC to 300 KC. Meas-
ures on "hot'’ lines. Request Bulletin 112,

COAXIAL READOUT DEVICES

Increase Directional Coupler sensitivity, low VSWR, operates
}0 1,200 MC. 50 ohm impedance, filtered output. Reques( Bul-
etin

DOUBLE STUB TUNERS

Match 50 ohm line to loads having 2:1 VSWR, To 1.5 Kw
ﬁeak three models covering, collectively, 155 MC to 1,750 MC.
equest Bulletin 110,

LINE BRIDGING TRANSFORMER

Converts voltmeter and wave analyzer inputs from single-ended
to balanced operation. Model 130D bridges both 135 and 600
;’)hmd bal_lanced lines. Frequency range 3 KC to 500 KC, Write
or details.

THERMOPILE

Converts differential temperatures in flowing liquids to electrical
energy. Output approx, 1 mv/°C. Request Bulletin 119,

LOW PASS FILTERS

Model 184 Qenes Tow Pass Filters have an lnsemon loss of not
more than 0.4 db in pass band, sharp cut-otf, "SWR or less,
and rejection greater than 60 ‘db from 1.25 (o 10 times cut-off
frequency., Five models: for cut-off frequencies of 44, 76, 135,
230, 400 MC. Power range 250 watts in pass band, 25 watts in
rejection band. Request Bulletin 115, (Also blgber frequency
models. Request Bulletin M-23.)

SIERRA ELECTRONIC CORPORATION

A Subsidiary of Philco Corporation

30 For details, circle #30 on Reader Service Card
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CALORIMETERS, WATER LOADS

Now Sicrra offers two groups of Calorimeters and mating
Water Loads for both waveguide and coaxial service.

Model 190 Calorimeter and Sierra XB187A/B Water
Loads constitute a complete system for calorimetric power
measurements in the SL, S, XB and X bands. Model 187
Water Loads are available with power measuring ranges of,
respectively, 20 Kw, 10 Kw, 1 Kw and 2 Kw average. Request
Bulletin M24. Model 190 Calorimeter has ranges of 300, 600,
1,500 and 3,000 watts max. A Coaxial Liquid Cooled Load,
Sierra 186A-Z (not shown) can be used with 190 Calori-
meters to measwme dc to 4 MC. Request Bulletins.

New Model 290A Calorimeter includes liquid flow con-
trols, calibration sources and metering circuits. The calori-
meter is self-calibrating and permits accuracies up to 1%.
A closed loop circulating system with fluid pump and heat
exchanger is available as an accessory. Request Bulletin.

New Model 287 series Dual Water Loads provide balanced measurements when used with
Model 290A. 287 series loads are offered in SL, S, XB and X bands and, in conjunction with
Model 290A, comprise a complete power measuring system. An unusual feature of the 287 series
is that the thermopile is a part of the load, resulting in materially improved accuracy. Request
Bulletin.

Si

TRADE MARK

Sierra X187B Water Load

50 OHM COAXIAL

NEW POWER SOURCES — TERMINATIONS

25 MC TO 1,000 MC !

New Model 215 Power Sources permit fast, accu- |
rate calibration of Bi-Directional Power Monitors and ‘
Termination Wattmeters, Output power is adjustable
from 20% to 100% of rated power, and tuning is
continuous over frequency ranges. Units are self-con-

New compact, light weight Model 160

Sierra 215A Power Source

1,000 MC. All models have an output of 50 watts * 1.5 db; use Type N connectors and oper-

tained including power supply, and are supplied in
sturdy bench cabinets or can be rack mounted. Four
models cover, respectively, 25 MC to 50 MC, 50 MC
to 150 MC, 150 MC to 470 MC and 470 MC to

series coaxial terminations feature stable
operation over a wide frequency range and
up to high ambient temperatures. High
surface to volume ratio provide a very
low VSWR from dc to 4,000 MC. Model

ate from a 115 v, 60 cps input. Request Bulletin M19.

FIELD, LAB POWER MEASURING INSTRUMENTS
TERMINATION WATTMETERS

Sierra 185A Series Average-Reading Termination Wattmeters are broadly useful, dependable instru-
ments for terminating rf coaxial transmission systems and measuring tf powers. They are ruggedly built,
conservatively rated, and ideal as dummy loads for testing and adjusting transmitters and oscillators. Three
models offer, respectively, power ranges of 0 to 5/15, 0 to 30/100 and 0 to 150/500 watts. Other speci-
fications (all models): frequency range 20 to 1,000 MC, accuracy *5%, maximum VSWR 1.2, female
N connectors. Request Bulletin 120. (Sierra also offers Model 195A Peak Reading Wattmeters; request

Sierra 185A-15FN
Termination
Wattmeter

Sierra 164
Power Monitor

Bulletin 121.)
BI-DIRECTIONAL

Sierra offers Power Monitors whose collective fre-
quency ranges provide coverage from 2 MC to 1,000
MC.

Model 164 Series (shown). Two plug-in elements
cover 25 MC to 1,000 MC, measure incident and re-
flected power of 10, 50, 100 and 500 watts full scale.
Another plug-in is similar but covers 2 MC to 30 MC.
Also available are four lower power elements covering
same range at 1, 5, 10 and 50 watts full scale. Power is
read direct on linear scale accurate within = 5%. Inser-

Model 160—20: 20 watts; Model 160—100:
100 watts; Model 160—500: 500 watts,

‘ 160—1: 1 watt; Model 160—5: 5 watts;
|
1 Request Bulletin 114,

POWER MONITORS

tion VSWR less than 1.08 ( Type N connectors) except
on 1 watt ranges where VSWR is 1.15. 50 ohm imped-
ance. Model 164 with Type N or UHF connectors,
male or female. Request Bulletin 111.

Model 194A-A Peak-Reading Power Monitor (not
shown) measures incident and reflected peak power
directly, 200 MC to 1,215 MC. 1, 3, 10 and 30 Kw
peak, *5% full scale. From 1usec, 400 pps up. Re-
quest Bulletin 122.

PLUG - IN ELEMENTS FOR MODEL 144
(Note: Model 164 does not include plug-ins. Order separately as needed.)

180 Series—1, 5, 10, 50 watts full scale
180-52: 25 MC to 52 MC
180-148: 50 MC to 148 MC
180—470: 144 MC to 470 MC
180-1000: 460 MC to 1,000 MC

270 Series—50, 100, 500, 1,000 Watts

full scale

270-75: 10 MC to 75 MC
270-3u! 2 MC to 3v MC

full scale

181 Series—10, 50, 100, 500 watts

181-250: 25 MC to 250 MC
181-1000: 200 MC to 1000 MC

Model 194A-A Peak - Reading Power
Monitor. Model 194A-A quickly meas-
ures incident and reflected powers on
radar and other pulsed systems. Measures
peak power directly, independently of
duty cycle. 200 MC to 1,215 MC. 1, 3,

Accessories Available: Model 164-1S 10 and 30 Kw peak. =+5¢ full scale.
Equivalent Transmission Line Section;
Mudel 164-CC Carrying Case.

From 1 psec pulses, 400 pps up. HN con-
ncctors. Request Bulletin 122.

Data subject to change without notice.

54420 BOHANNON DRIVE, MENLO PARK. CALIFORNIA. U, S, A,

Engineering Sales Representatives in all principol areos

Canada: Atas Instrument Corp., Lid., Toronto, Montreal, Vancouver, Winnipeg * Export: Frazar & Hansen, Ltd., San Francisco

1960 IRE Directory

For details, circle #3! on Reader Service Card 31

'World Radio Histo



Selectivity characteristics of o standard

220 |
production F455-40 Filter. The curve in- &
dicates the actual performance expected 3
from this filter. All Collins Filters feature £ { B
these steep-skirted, flat-topped selectivity .
characteristics. 5
‘o Y ¥
0

9 8 76 5 4 32 012 3456 78 9
FREQUENCY IN KILOCYCLES

FESTR AP = S

*

= Ja
,'zj

'.I I
-5
APPROX
ii
g
1000 DI vb
s
TTT
2
o

)

|
il ¥
s o L
=] ~ 2
S
\ ‘;Q v
|
§

 g— D
£ *
3al"g 1 I.
AN
T -
.
[
J
I = NTE R *
[ l |
=L C N N . - ; — :
ale
S | - R TET YU U T LT E ] M v
153l J ki +486 o l— 133 b Aol CINEM ol 486
be- 3.000 2l ] 2373 » b - 2,375 8 4-40 STUD 3
he 33 - be- 222 - it . - 232 — i

32 For details, circle #32 on Reader Service Card



Center 6 db Max. 60 db

Mechanical Filter Summary Table Freq. Type No. Part No. Boandwidth  Bandwidth Case Style
e - N o 250ke  F230420 526901200  20ke  43ke C
I:!Ilb la])lc- lists the ?l(mdard. :\IL('lldlll( al 230 ke F2307.3 526.008000 27 ke 55 ke w
Filters available. Detailed specifications are 250 ke ;320:6; 526-9039-00 6.7 ke 14.0 ke C
available on request. 250 ke 04-8 526-9049-00  8.5ke 18.0 ke C
on request 300ke  F300X-68 526930700 68ke  132kc (1" dia x 31" long)

455 ke F455E-05 526-9321-00 0.5 ke 25 ke

455 ke F455F.05 526-9318-00 0.5 ke 25 ke

455 ke F455H-05 526-9229-00 05 ke 25 ke

455 ke F455])-05 526-9154-00 05 ke 2.5 ke

455 ke F455K-05 526-9228-00 0.5 ke 25ke

a55ke  F455E15  526.937000  15ke 35 ke

455 ke F435F.15 526.9227.00  15ke 3.5 ke

a5ke  F455H.I5 526917000  l5ke 35 ke

455 ke F455)-15 526-9155-00 15ke 3.5ke

455 ke F455K15 526916800  15ke 35 ke

#5ke  FasSE2l 526932200  2lke 53 ke

a5 ke F455F-21 526.932300  2.1ke 53 ke

#5ke  Fa5H2I 526931300  2lke 53 ke

455 ke F455)-21 526-9156-00 2.1ke 5.3 ke

455 ke F455K.21 526931700  21ke 5.3 ke

435 ke F455Y.21 526933700  21ke 53 ke

455 ke F455E.31 520-9074-00 3.1 ke 6.5 ke

455 ke F455F-31 526-9075-00 3.1 ke 6.5 ke

455 ke F455H-31 526.9093-00 3.1 ke 6.5 ke

455 ke F455]-31 526-9089-00 3.1 ke 6.5 ke

455 ke F455K-31 526-9169-00 3.1 ke 6.5 ke

455 ke F453Y-31 526933800 3.1 ke ARl

455 ke F455E-40 526-9324-00 40 ke 8.5 ke

455 ke F455F-40 526-9325-00 40 ke 8.5 ke

455 ke F455H.40 526932600 4.0 ke 85 ke

455ke  F455]-40 526.9327.00 4.0 ke 85 ke

455 ke  F455K-40 526930300  4.0ke 8.5 ke

455ke  F455Y-40 526933000  4.0ke 8.5 ke

455 ke F455E.-60 526-9084-00 6.0 ke 12.6 ke

455ke  F455F.60 526.9087-00 6.0 ke
455 ke F435H-60 526.9094-00  6.0ke
455 ke F455J-60 526.9091.00 6.0 ke 12.6 ke
455ke  F453K-60 526-9159-00 6.0 ke 12.6 ke
455ke  F455Y-60 526.934000 6.0 ke 12.6 ke
455 ke  F455E-80 526.933200  8.0ke 185 ke

.__
o
(= X~%
X
a0

Small =ize and high performance charac- 455 ke F455F-80 526933100  8.0ke 18.5 ke

a A0 9. me - o o 455 ke F455H-80 526-9330-00 8.0 ke 18.5 ke
eristics of Colling Mechanical Filters make 455 ke F455)-80 526-9329-00 80 ke 185 ke
o TR T 455ke  F455K-80 526932800 80ke  185ke
them a natural choice of equipment design- 433 ke 1.}::55%_30 526.9341.00 18'8 l‘:c 185 ke
re. Collins Filters are o (@ od s 455 ke 55E-120 526-9336-00 2.0 ke 230 ke
ers. Collins l. ilters I (1555 ¢ mploved and e PAEha0l zeoiasioo 120 ke 23.0 ke
may be designed into high performance 455ke  F455H-120 526917100  120ke 23.0 ke
. .o o Q A 455 ke F455]-120 526-9333-00 12.0 ke 23.0 ke
transmitting and recen g equipment, mul- 455 ke F455K-120 526931600  12.0ke 23.0 ke
Gnlexi . . . 4 455kc  F455Y-120 526933200 120ke  230ke
plexing equipment, missile guidance sys- 455 ke F455E-160  526.0320.00  16.0 ke 275 ke
‘s - \alSOTs o orad: 455 ke F455F-160 526-9335-00 16.0 ke 215ke
tems, frcquel.u ¥ 8Y nthesisers, (I”l).l)lf r ld(ldr“. s55ke  Fe55H160 526931400 160ke 572 ke
data transmizsion svstems, precizion navi- 455 ke F455]-160 526-9334-00  16.0ke 275 ke
. . . 455 ke F455K-160 526.9315-00 16.0 ke 275 ke
gation equipment, spectrum analyzers, and 455 ke F455Y-160  526-9343.00 160 ke 27.5 ke
her sneciali . Lo 455k F455E-350  526.9371.00 350ke  620ke
other specialized equipment where reliabil- 455 ke F455F-350  526.918000  35.0 ke 62.0 ke
HEUS aclness : D D ARG 455 ke F455H-350 526-9302-00 35.0 ke 62.0 ke
ity, compactuess and economy are required, 435ke  F438350 526930000 330ke 620 ke

455 ke F455K-350 526918600  35.0 ke 62.0 ke
455 ke F455Y-350 526934400  35.0 ke 62.0 ke

g T b T O £ e PR T P T G R ST 1 e R e T I R T T R R I A S R T P SR S D MR RS D m A= D MR DT

CUSTOM DESIGN 500kec  FS500B08  526.900700  0.8ke 35ke
- . 500 ke F500B-14 526-9030-00 1.4 ke 3.8ke
T'he filters shown are standard production 500 ke F500F-14 526.9215-00 L4ke 35ke

, . K a o 500 ke F500B-31 526-9008-00 3.1 ke 75ke
types. It is possible to obtain special types 500 ke F500B-60 526-9009.00 6.0 ke 14.0 ke
e r Tl variet dke dypraRed S o 500 ke F500F -60 526-9319-00 6.0 ke 19.0 ke
with a wide variety of characteristics. We 500 ke F200F .94 226021600 94 ke 19.0 ke

are interested in discussing vour require-
wents. For prices and delivery information

call or write: Collins Radio Company, MECHANICAL FILTERS FOR SINGLE SIDEBAND
e b Nimme, W Do Gorrier Freg.
5 uc_‘ ,lnc. Manager, Western Division, 60ke F60Z.4 526.9190.00 iy it L
2700 West Olive Ave.. Burbank, California. 64 ke F64Z-4 526-9191-00 ” ” L
68 ke F687-1 526-9192-00 ” ” L
72 ke F722-4 526-9193-00 ” ” L
gﬁ 76 ke F16Z-4 526-9194-00 ” " L
e ——— = ——— 80 k(‘ F807-4 526-9195-00 ” ” 1
— c n L L' N s | ————— 84 ke F84Z-4 526-9196-00 ” " L
— | e— 88 ke F88Z-4 526-9197-00 ” ” L
e — SEBE— 92 ke F927.-4 526-9198-00 ” " L
96 ke F96Z-4 526-9199-00 - - L
100 ke F100Z-4 526-9139-00 ” ” L
104 ke F1047-4 526-9140-00 ” ” L
250 ke F250Z-4 526-9130-00 ” ” C
L L l N S R D A 250 ll:c F250Z-5 526-9131.00 ULowex gige:ang a c - tone)
300 ke F300Z-4 526-9312.00 pper Sideban: ” dia. x 33" long
BURBANK ¢ CEDAR RAPIDS ¢ DALLAS 300ke  F300Z5 526931100  Lower Sideband (1" dia. x 34" long)
455 ke F455Z-1 526-9095-00 Upper Sideband H
455 ke F4552-2 526-9096-00 Lower Sideband H
455 ke F4552-4 526-9364-00 Upper Sideband Y ({" dia. x 24" long)
455 ke F455Z-5 526-9365-00 Lower Sideband Y (F5” dia. x 24" long)
1960 IRE Diveitory For details, circle #33 on Reader Service Card
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SPECIFY °>'S">) COMPONENTS

FOR INHERENT

DALOHM gives you quality resistance products
made by the most advanced techniques. DAL-
OHM quality is constantly monitored by our
environmental laboratories to assure stability
and high standards of uniformity and reliability.
DALOHM resistors and potentiometers meet
applicable Military Specifications. We invite
your requests for qualification samples or test
reports.

DALOHM Wire Wound

Carefully designed, precision made to meet all
space problems and for all applications where
equipment must meet the most severe environ-
mental, shock, vibration and humidity condi-

TYPES RS—RLS—RSE

Resistance range from .05 ohm to 175K ohms, depending
on type: tolerance range from .05% to 3%. Type IgS with
axial leads in six wattages—1, 2, 3, 5, 7, 10; nine sizes. Type
RLS with radial leads in six wattages—1, 2, 3,5, 7, 10; eight
sizes. Type RSE ruggedized in metal housing for tremen-
dous shock resistance; five wattages—2, 3, 5, 7, 10; seven

o

[ oatengy
- —(ﬁ_—
\ LU
Ask for Bulletins R-23, R-30, R-25

TYPES NS—NLS

Non-inductive characteristics. Five wattages—2, 3, 5, 7, 10;
six sizes. Resistance range from 1 ohm to 37K ohms; toler-
ance range .05% to 3%. Type NS with axial leads. Type
NLS with radial leads.

I

Lo U o)

Ask for Bulletin R-34

DALE
PRODUCTS,
INC.

pi-wound. Resistance range

WWL (lugs) in sub-miniatur

1318 28th Ave.
COLUMBUS, NEBRASKA

miniature sizes,

34

TYPES WWA—WWL-WWP —-WWR—HW

e

Precision encapsulated, non-inductive, |

ohm to 6 Megohms, depending on type
and size; tolerances from ,05% to 1%.
Type WWA (axial leads) in sub-
miniature and standard sizes; Ty

standard sizes; Type WWP (parallel
leads) in sub-miniature sizes; n
WWR (radial leads) in sub-miniature &M
sizes: HW (high temperature) in sub- W

For details, circle #34 on Reader Service Card

DEPENDABILITY!

Examine this resume of the DALOHM line.
You’'ll find a wide variety of resistors, trimmer
potentiometers and other electronic products
from which you can select a component to meet
your needs.

And, remember, DALOHM engineers stand ready
to help in design, development and production
of special resistance products, resistor networks
and electronic equipment.

Miniature Power Resistors

tions. Smallest in size, completely welded from
terminal to terminal, coated with special silicone
material, impervious to moisture, salt spray,
vapor gases. Temperature coefficient all types
0.00002/Deg. C.

TYPE RH

Silicone sealed in die-cast, black anodized, radiator finned
housing. Lugs provided for mounting to heat sink. Four
wattage ranges—10, 25, 50, 250; resistance range 0.1 ohm to
100K ohms; tolerance range .05% to 3%, depending on type.

TYPE PH

New ruggedized Powerhouse resistor designed for mounting through
hole in chassis or heat sink; sealed in black anodized, finned
aluminum housing. Three wattages—10, 25, 100; resistance values
from 0.1 ohm to 60K ohms; tolerances from .05% to 3%.

2

Ask for Bulletin R-33

from 1

€ an

Type

Ask for Bulletin R-26

1960 1RE Directory



DALOHM Metal Film Resistors

New molded metal film resistors combine ad-
vantages of DALOHM molding techniques with
advanced high vacuum evaporated metal film
procedures to provide the best characteristics of
wire wound resistors, yet retain miniature size.
Metal film resistors have inherently good H.F.
characteristics and low noise levels. DALOHM
MF resistors have other outstanding features:
high stability, fully insulated, low and control-

lable temperature coefficients and ability to
withstand rigorous environmental conditions.

TYPE MF

Resistance range from 100 ohms to 4 Megohms, depending on
size; tolerance 1%; temperature coefficient is * 50 P.P.M. or
%+ 100 P.P.M. Available in five wattages—2, 1, %, % and %

watts; five sizes.
e —

Ask for Bulletin R-43

DALOHM Deposited Carbon Resistors

Assure stable, accurate, dependable performance.
Pure crystalline carbon bonded on ceramic rods
of special material. Provide precision resistance
values, low voltage coefficient. low capacitive
TYPES DC—DCH

Resistance range from 10 ohms to 200 Megohms; tolerance

1% or higher as specified. Type DC in six wattages—'%, '4,

V2, 1, 2, and 5: nine sizes. 1DCH hermetically sealed in
non-hygroscopic ceramic envelope; seven wattages—1/10,

Y, Y4, 12, 1, 2 and 5; ten sizes.

————— A ———

H"‘_d

i)

Ask for Bulletins R-24, R-27

and inductive characteristics in high frequency
applications, extremely high stability and
economy.

TYPES MC—DCF

Type MC is a deposited carbon resistor completely insu-
lated and protected from environmental and mechanical
damage by molded housing; resistance range from 1 ohm
to 50 Megohms. Available in five wattages—!4, %, ¥, 1 and
2; five sizes in standard tolerance of 1%. The DCF type
has a new coating material which provides a completely
insulated resistor, yet maintains sub-miniature size. Avail-
able in five wattages—'%, !4, '2, 1 and 2; eight sizes in stand-
ard tolerance of 1%.

Ask for Bulletins R-37, R-42

DALOHM Trimmer Potentiometers

TYPE 1000 Trimmer

Miniature precision trimmer potentiometer with completely
sealed case and welded construction throughout; is resist-
ant to stringent environmental conditions. Rated at 2.5
watts; resistance range from 100 ohms to 50K ohms; toler-

ance aoc.

TYPE A10-W Trimmer

Rated at 1 watt; resistance range from 10 ohms to 30K ohms; tolerance
5% standard.

TYPE B11-W Trimmer

Identical to A10-W but with 10% tolerance and resistance range
to 100K ohms.

Ask for Bulletin R-32

Ask for Bulletin R-37

TYPE C12-W Trimmer

Similar to B11-W but with 15% standard tolerance and resistance

Ask for Bulletin R-44
TYPE 750 Miniature

Identical to the Type 1000 trimmer except is smaller with
2 watts rating and resistance range from 100 ohms to 30K
ohms.

— o

LA
L

Ask for Bulletin R-41

DALOHM Hysteresis Motor

The DALOHM hysteresis motor is a
split-capacitor type, sub-fractional
horsepower from 1/20th to 1/300th.
Totally enclosed, it has a new space-
saving pancake design giving great ri-
gidity. It is ideally suited for such ap-
plications as facsimile machines, Hi-Fi
turntables, tape recorders, tele-metering
and many other types of equipment
where constant synchronous speed is
essential.

An outstanding feature is the excep-
tionally low heat rise. This removes
the basic objection common in most
hysteresis motors. It also has extreme-
lv low noise and no vibration or mag-
netic strays.

Ask for Bulletin R-80

1960 IRE Directory

range to 20K ohms.

EXPORT DIVISION

International Standard Electrical Corporation
50 Church Street

New York 7, N.Y.

Ask for Bulletin R-38

TYPE A10-C Trimmer

Superior performing deposited carbon trimmer rated at .25 watts;
resistance range from 20K ohms to 1 Megohm and 10% tolerance.

DALE

PRODUCTS,
INC.

1318 28th Ave.
COLUMBUS, NEBRASKA

For details, circle #35 on Reader Service Card
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Descgn, Develofment
DEFLECTION YOKES
TRANSFORMERS

For...Military and Commercial Avionics

Co.

Leading system manufacturers now depend on CELCO for their difficult and critical
applications on many of these components.

ries

Our design development, production and quality control experience — combined
with CELCO’s highly skilled operators, production foremen and engineers — comprises
a team that has proven their outstanding performance for quality components.

Apply the CELCO ""know-how’’ to your production requirements!

m We specialize in the design and manufacture of £ -’i" 3
PRECISION DEFLECTION YOKES for mili-
tary and commercial applications. \

CELCO can give you immediate engineering eval- 3 /% \/)

uation on your critical display problems.

m COILS FOR TRAVELING WAVE TUBES —
precision wound for minimum transverse mag- -

netic fields. High temperature windings are a . |
CELCO engineering development — i

Laborato

neering

I'

Unit illustrated is 12” long.

m HIGH TEMPERATURE TRANSFORMERS—
high temperature windings and impregnations o P

on CELCO TRANSFORMERS permit high operating
temperature with reduced size and weight.

Constantine é'ﬂy

MINIATURE TRANSFORMERS & SATUR- &
ABLE REACTORS — specially produced for the »\(\ -
Transistor and Plug-in type amplifier assembly. v 7 \’_/4" @

CELCO designs these units wherever reduction in <;.,‘_-
size and weight must be made.

m TOROIDAL COILS — CELCO is equipped to cover an extremely wide range of
toroidal windings.

For details, circle =36 on Reader Service Card

No. 50 wire on a .062” ID Toroid
No. 15 wire on 9” OD Toroid

Constantine 8ﬂyiﬂeeriﬂy Laboratories Co.

ISLAND AVE. PHONE DAvis 7 -1123 MAHWAH, N. J




and pzadxc&a«c of.
MAGNETIC AMPLIFIERS
AIRCRAFT MOTOR COMPONENTS

ces Nuclear and Computer Industries

m MAGNETIC AMPLIFIERS—encapsulated with & 0"
epoxy resins or silicone rubber. CELCO experi- o, S

ence with proper treatment of Toroidal Coils
assures designed performance.

m TOROIDAL COMPONENTS — for use in 2 & \

system assemblies. Sub-assemblies of chokes, "V -

Transformers and Saturable Reactors are manu- ) K ' % -
factured at CELCO for packaging into a single y P QS
unit,

PRECISION TRANSFORMERS — CELCO de- ==
velops Precision Transformers for such applica- Nf o i 5 .

tions as Computer Components with high accu-
racy of turns ratio and output voltages.

HERMETICALLY SEALED MAGNETIC
AMPLIFIERS & TRANSFORMERS — with

various types of terminations, evacution and
inert gas pressurization give CELCO components
minimum weight with high-breakdown voltage
resistance.

R.F.CHOKES,TRANSFORMERS- specialized
universal winding types of coils and assemblies.
These CELCO windings are used when minimum
distributed capacitance is required and space
does not permit use of mechanical supports.

MOTOR COMPONENTS—Centrifugally cast

squirrel cage rotors for low inertia motors, arma-
tures, stators, field coils and special type rotor
coils — are a CELCO production specialty.

_For details, circle #37 on Reader Service Card -
Call DAvis 7-1123 in Mahwah, N.J.—for immediate

engineering evaluation price and delwery quotatton: L4
. = -
OTHER PLANTS IN: Cucamonga, Calif. Susquehanna, Pa. Miami, Fla. "f?""/ -
YUkon 2-2688 Ulysses 3-3500  Wlison 5-2164 << = ae >
Your plant is only hours away by the Celco Air Fleet T~

ISLAND AVE. PHONE: DAvis 7. 1123 MAHWAH, N. .

._g
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)
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S
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) ask Amperex

Sbout electronic tubes and semiconductors for every industrial and communications applicat

HELPFUL CHARTS & LITERATURE FREE: Write for CONDENSED TUBE CATALO
information at a glance, rapid tube data reference tables, 26 pages of condens
information arranged for quick reference. Address your distributor or Amperex dire

AN

I

-
™ ‘
A
5868/AX9902 ! \ \ 6961 6757 5551A
N\ 1N478
W\ 1N479
\
N\ \ \
\ \ \
\
b \ \ 3
N
A\ \
2N282 \ \ 5894 0G3/85A2 5870
g
a‘.‘.af‘) ‘
5780 & DX125 6360 6939 6800
ca
ey
\ Y
L3
-\__\ :, Sl e
6977 \\ \ \\_ N 6688 68Q5/EL84 6693 i 7459

For details, circle %38 on Reader Service Card




SPECIAL PURPOSE

ELECTRO-MEDICAL

RECTIFICATION

SEMICONDUCTORS

tailed Data Sheets on any of these
1es, and applications engineering
‘vice are yours for the asking.

e AMPEREX types 6268 and 6279

2 not only improved versions but
mpletely interchangeable in

ery respect with the Types 4C35

d 5C22 respectively. They have a
nimum guaranteed life of 1,000

urs due to the self-contained,

If-regulating sources of hydrogen.

cludes sensing plate. For thermo-

atic control, ordered separately
her:

i “Water Saver” Thermostat As-
sembly, Cat. No. S-17024, Price
$5.25.

) “Overload Protection’ Thermo-
stat Assembly, Cat. No. S-17025,
$5.25.

ice on request.

ice for this tube includes 10%

deral Excise Tax.

itqes subject to change without
ice.

RADIATOR CREDIT FOR
FORCED AIR-COOLED TUBES

ibe Type Users Allowance
BRA . . . . . o $20.00
MR, 892R . . . . ... ... 30.00
L7 75.00
67 . AR ER - EP e . 20.00
45, . cm MO T, 30.00
M7 . commo cisren cam . 30.00
57 . B3 arne: - 75.00
01...... 75.00

For details, circle =39
on Reader Service Card

.CTRONIC CORPORATION
DUFFY AVE., HICKSVILLE, L. I., N. Y.

ANAOA: ROGERS ELECTRONIC TUBES &
*ONENTS, 116 VANOERHOOF AVENUE,
NTO 17, ONTARIO.

Type No. Price
BEAM POWER TUBES

PE0O6/40N . .. 5.95

DIODE, CLIPPER
6339 . ..... $44.50

COUNTERS, GEIGER

Niooooo0o o $16.50
75NB3 .. ... 16.50
BONIEIGESE S 45.00
85NB3 .. ... 22.70
90CB . ..... 27.00
9ONBIG - ENa 27.00
GONB4 . . ... 27.00

DOCH . & i 54.00
100CB .. ... 58.00
100 HBEEEIE - 1 54.00
100N . ..... 43.50
10ONBR SN g 48 45.50
12 0C  ontncn e e 90.00
I20C BSES it 95.00
120N PSS Send e 90.00
120NB . . . . . 95.00
ISON . ... .. 61.00

SoONB .. ... 66.00
1S3CmS o IS 91.00
160GH Gl - s b 66.00
170 GRS B 110.00
18 0GRS P 50.00
200CNCE S IRl 67.00
200CB}Y s e 71.00
20051 BRI i 67.00
200N . ... S 56.00
200NBIE 3 U 58.50
230 CRN S IS NS 43.00
230N . ... .. 41.00
240C who o - . 43.00
240NNE ) S S E 41.00
912 N BRI s 53.00
18SOBTES & 28.00
18508 . . . ... 127.00
18509-01 22.40
18510 . . . . .. 127.00
185150 Sy 186.50
118 SILE N 206.25
L8517 e 373.00
18518 . . . ... 412.50

VC25/20 $22.00
VC25/32 . ... 2525
VC50/20 . ... 26.25
VC50/32 . ... 29.50
vC100/20 . . . . 32.00
vC100/32 . . . . 35.00
VC250/32 . . .. 75.00

COUNTER, DECADE
6370/EIT . ... $16.50

DIODE, DAMPER
#6R3/EY81 . .. $2.80

TWIN DIODE,
“PREMIUM QUALITY”
#5726/E91AA . . .$2.10

DIODE, VIVM
6923/EAS2 . . . $13.00
IGNITRONS
15551A/652 . . . $65.00
15552A,/651 . . . 99.00
$5553B,655 . . . 245.00
5555/653B . . . 316.00
15822A . . ... 116.00

TUNING INDICATORS

#1M3/DM70 . . . $1.95
=6BR5/EM80 .. 245
#6CD7/EM34 .. 3.65
=Z6DA5/EM81 .. 245
=6FG6/EMB4 .. 295
#DM71 ... . L. 2,00
KLYSTRONS
DX1/20 R ot
DX/ 123 -
DX124 . ....... *s
D5 1 0

TRIODE-PENTODES

Type No. Price
KLYSTRON, REFLEX
278 5 6 oo o $39.50
MAGNETRONS
2J42 . . $160.00
2148 . 250.00
4147 500.00
4157 270.00
4J58 270.00
4159 270.00
5586 417.00
5657 417.00
5780A Q0
6589 oo
6972 325.00
PENTODES
=6AU6 . .. .. $ 2.10
B2 o 00000 00 27.50
6083/AX9909 . . 14.25
EFP6O ... ... 8.75

PENTODE, DUO-DIODE
=6DC8/EBF89 . . $3.25

PENTODE, FRAME GRID

5847 . ... .. $18.21
PENTODES, Hi-F}
=6BQS/ELB4 . . . $2.35
=6CA7/EL34 . . . 6.20
=6CW5/EL86. . . 3.50
=8BQS/XL84 . . . 260
=6267/EF86 . .. 2.75
7189 . ... .. 3.60

TRIODE-PENTODES, HI-FI

=6BMB/ECL82 . . $3.00
=50BM8/UCL8B2 . 3.00

PENTODES,
“PREMIUM QUALITY”
5654/E9SF . . $3.20
6084/E8QF . 3.75
6227/E80L . 3.75
6686/E81L . 5.00
6688/E180F 8.00
6689/E83F 4.50
EQOF . . . . -
E99F =

=6U8 $3.30
=6BL8/ECF80 . . 3.80
TRIODE-PENTODE
“PREMIUM QUALITY”

EBOCF . ....... >
PENTODES,
SUBMINIATURE
6007/5913 . . . . $1.50
6008/5911 . . .. 1.50
RECTIFIERS
#1S2A/DY87 . . . $2.75
=5ARA4/GZ34 4.20
=5RAG-Y . 1.90
£6CA4/EZ81 2.10
=6VA4/E280 1.50
5754 . . . .22.15
673 . . . . 2215
8020AX . . .. .. 15.00

8578 . ... .. $235.00
866AX . .. .. 2.65
869B . . ... . 150.00
869BL . .. .. 150.00
BIAXNe © &' 9.90
E508Y . . . 80.00
CEOBIER L 25.00
UL3GT RS, . 25.00
8008AX 9.90

VOLTAGE REFERENCE
TUBES

OE3/85A1 . ... $2.50
0G3/85A2 . ... 250

Type No. Price
VOLTAGE
REFERENCE TUBE
“PREMIUM QUALITY”
SEF s 05 0 0 0 $2.50

VOLTAGE REGULATORS

OA2 ....... 1.75
OEZ o5o08o00o0 1.90

Gl cooonoo 2.50
6354/15082 3.00

TETRODES

4-125A . . . . . $ 36.00
4-250A . . . .. 46.50
4-400A . . . .. 55.00
4CX2508 45.00
4X150A 38.95
4X150D 38.95
4X2508 42.50
4X2S0F 42,50
4XS00A . . .. 121.00
6075/AX9907 . 250.00
6076/ AX9907R. 305.00
6079/AX9908 . 60.00
6155 ... ... 36.00
6156 . . . ... 46.50
6979 ... ... 42.50
7527 ... ... 55.00

TETRODES, BEAM
B3 56505 06 $22.65

8298 ...... $18.90
EBRR o0 0 0. o0 15.85
5894/AX9903 . . 25.00
6252 AX9910 . . 25.00
(FXI eI o oy 5 o 25.00
6939 ...... 14.00
7377 . ... X
THYRATRONS

2D 2)] $ 2.05
SJEES o o o oldo 11.98
5560/FG95 . .. 33.00
5632/C3J . ... 1550
5684/C3JA . .. 19.80
5685/C6JA . . . 29.30
5727/E91IN . .. 270
5949/1907 ... **

AX260 . . .. .. 150.00

THYRATRONS, HYDROGEN
§6268/AX9911 . . $32.50
§6279/AX9912 .. 45.00

THYRATRONS, MERCURY

5557/FG17/

967/1701 . . $ 9.50
555 9 S 22.00
5869/AGR9950.  25.00
5870/AGR9951. 100.00

6786
AX105/FG105 . 53.33

THYRATRONS, XENON

2050 $ 1.85
5522 . RIS 38.41
5545 . BN S 29.30
TRIODE

=6Q4/EC80 . . . $ 6.00
*6R4/EC81 . . . 2.50
450TH . . . . .. 77.00
450TL . . .. .. 77.00
S501R/5759 . . . 225.00
502/5760 . . . . 210.00
502R /5761 235.00

4R . .. .. 245.00
B0 SN 20.00
810 e 25155
811A ...... 6.50
812A . ... .. 6.50
833A ...... 47.90
834 ......,. 19.30
838 .. S R 20.00
845 .. ..... 20.85
849 .. . W . . 185.00
849A" i .k . 185.00
880 8% - Tl 565.00

Type No. Price
TRI
889
889RA
891
891R
892
892R
5604
5619
5658
5666 4
5667 . . ... . 370.00
5771/356 . .. 600.00
$866/AX9900 . 20.00
5867/AX9901 . 30.00
5868/AX9902 . 55.00
5923/AX9904 165.00
5924/AX9904R. 231.00
$924A . . . . . 275.00
6077/AX9906 . 1675.00
6078/AX9906R. 1900.00
@58 606000 *e
64455 Sk 420.00
6446 . " . . B 305.00
(V17006 "6 6 6 6 465.00
6756 . .. ... 388.00
(/S v oaoms % 535.00
(57513 o W8S . 173.00
O7SON - N B 206.00
(00 o " % 0 6 350.00
6801 . ..... 505.00
69600 . Lk - 150.00
69619, wEi e 210.00
7027 Mo o 5 o M 125.00
...... 230.00
DX144/ECS6 o0
DX14S5/ECS7 L
200N 49.50
HF201A/468 . . 34.50
300NN 40.50
ZB3200 390.00

=2ERS ..... $ 2.90
FHIRS 0 0 00 0 2.90
SAERSI L e 2.90
“6ERS/EC95 2.90
5842 . ... .. 18.21

TRIODE, INDICATOR
“PREMIUM QUALITY”
6977/DM160 . . . $3.50

TWIN TRIODES
=4ES8/XCC189 . $4.
=6AQ8/ECC8S . . 2,
~6DJB/ECC8B8 . . 4.
#6ES8/ECC189 . 4
#6J6/ECC91 ... 2
=9AQ8/PCC8S , . 3
=12AT7/ECC81 . 3.05
#12AU7/ECC82 . 2.45
=12AX7/ECC83 . 2.50
*17EW8/HCC85 . 2.60
5920/E90CC PQ . 2.40
6085/E80CC PQ . 3.75

6201 PQ .. ... 3.25
G211 PQ ... .. 2.40
G0 o olbo oo sy

6463 PQ . . ... 95

2,
6922/E88CC PQ . 4.75
7062/E180CC PQ 2.40
7119/E182CC PQ 4.15

TRIODE, GLOW DISCHARGE
5823/2900T . .. $2.50

TRIGGER TUBES,
COLD CATHODE

2507 ....... $2.20
Z70U . ... ... 1485
2300T ...... 4.95
2804U ... ... 4.30

HEPTODE, DUAL CONTROL,
“PREMIUM QUALITY”
6687/E91H . . . . $1.45

BEAM DEFLECTION TUBE
“PREMIUM QUALITY”
6218/E80T . . . $15.00
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Partial list of standard items

EQUIPMENT L M $ ¢C B X 6 K T ¥V W I |cavipment— L M $ C A B X &6 K T V W 2
[ o . o = o
fifffssis8ggs SEREREREE FEE

= Rz 2 2 : ¢ ® =n e 5 2 8 A 8 % 8 e 2 ame e w :
§ 22853 78T g%z € - 35 «s T 87T 8T 3R 2
R RO SR RO el o228 isesns s
Tn s s I a2 8 TS N g 2R d T2 g " e
anPrER- COA!._YO W.G. 101 L M S C 8 X | High Speed 74" 261 (2,700 - 2,900 mcs.)
Choke o Chok P — -
oke to Choke 102 L M S - c B X 6 K 'l_ - 1 ntne vt 262 (103,000 mes.)

f.ovev to Cover 103 L M S C 8 X 6 X T Vv w 72 — = = —_ -

4" t0 RG 48/U 104 s — RO™ARY JoINT WAVEGUIDE 270 s X

ANTENNA— Horn m M s © A B X ¢ x T vw zl1 Doorknob Transitlon

ATTENUATOR — WAVEGUIDE 15 LU M S € A B X 6 K T v w z] Circuar Transition 2n B X K

Fixed High Power _ R B o _,FCvcssl w Transition 272 B X

Fixed - Low Power 120 L M § C A B X G K T VvV W 12 T T _ N

"w IRV ECEE SR B VAR VB B smma PHASE Waveguide 275 L M - A B X 6 K T

— ™M e Ty~ | SHORT—-MOVABLE
B

Precision B LM s c A X 6 K 1 1| G e 83 L S C A B X 6 K T v w

Fixed - Coaxial 125 (2,000 - 10,000 mcs.) Low & Hi-Power B SHORTO™WovASTE -

Fixed - Coaxfal 126 (04,000 mcs.)  Low & Hi-Power — vor Conniat (HOUSED) 590 S ¢ A B X

Variable Coaxial 127 (Conﬂnuous) (500 - 10,000 mcs) — — - _

fFixed Coaxial - Very High Power 128 (1,000 - 3,000 mcs.) 7| %" Coaxial 291 L s C

BENO— E Plane 130 L M S C A B X 6 K T v W Z| %" coamial 292 L s

M Plane - 131 L M S € A B X G K T V W Z | waveguide 23 L M S €C A B X 6 K T Vv w

" - — e — — — —

Coarlal (") Right Angle & 8 o __| waveguice precision 2% L M S € A B X G K T v w 2

CAVITY— Fllter 140 L M S C — o - —

Pt " R o _ ] SLOTTED LINE—COAXIAL

LHT Transmitter 141 L s " Line 300 (4,000 - 10,000 mcs.)

Reference 142 t M S C - | " tine 301 (1,000 - 4,000 mcs)

COUPLER— Signal Sampler 148 (100 - 6,000 mcs.) i _ -

Coaxiar Waveguide 310 L M § €C A B X G K T

ide T 1 U M A B X T ] : - =

Wavesylqc RN EL UL =t { stano 30t s ¢ A B ¢ K T

CRYSTAL DETECTOR 150 (900 - 12m mes.) —— —_— — — — - S

MOUNTS COAXIAL Broadband " SWITCH_Coax 34t

= — 42T - M : S S

Tunable 151 (500 - 12,400 mcs.) W.G. Rolary Yyoe 33 L M S C A B X 6 K T V w 2

Matched - 152 (500 - 3,000 mes.) T we murtpte ype 336 s x K -

CRYSTAL DETECTOR -— — - —_—

MOUNTS WAVEGUIDE Broadbang 260 S ¢ A B X 6 K | TEE-Coaxial %" Line a0t s B

Tunable 161 §$ €C A B X 6 K T ¥ W Z |WG. SeresTEE 350 L §$ C A B X 6 K T Vv w 2

OIRECTIONAL COUPLERS Coax 3%~ 165 (100 - 3,500 mcs.)  HIGH OIRECTIVITY - W.G. Shunt 351 L S €C A B X G K T Vv w 2

Coax - " 157 noo 3,000 mcs) HIGH OIRECTIVITY W.G. E H (Hybrd 352 L M S C A B X 6 K T vV w T

Coax-19%" ‘“, (100 - 1,500 mes.) HIGH OIRECTVITY ] | transiTions — coaxia 90 (- 000 mes)

Coax - - 38" 169 (100- 1,000 mcs.)  HIGH OIRECTIVITY %" - W Line

Wavezulde Um olveclloml 179_ L i M S c‘ A B [ 1 %1013 a7 (0 - 4,000 mes.)

Bi-Oirectional 171M L M S C A 8 — E—

uru- Revlec!ometu T H - S— ¢ - A - B “_ W G. Taper - 380 Any Combination of waveguide, slies Lto T mclus:ze.

s.- nenectommv 173 S ¢ A B | W.G. Step 381 Bx

amamnc i S C A B . W.G. Elbow 82 8X

FIIJEI LOW PASS Coaxial 175 Cut off frequency 109 lo 3, 000 mcs ) - . YUBE uoum ;HS 390 cC A B X

uus STRETCHER— Coaxial - %™ uo (900 - 12,400 mcs.) B B e w0 L s ¢ n s x

tvo COAXIAL Low Power 190 (0 - 4,000 mcs.) 3s” Single Stub

Medlum Power " une o 191' L S N B . 7" Single Stub 401 L S

Medium P - e = —

dium Power 154 '-'M 192t ) - ——————{ %" Doutle Stub 402 L S (2,000 - 10,000 mcs.)

Mllh Power 74" Line 193 S 5 7 5 = = =

— — 1" %" ouble Stub 403

High Power 1% Line 184 uble

LOADS —WAVEGUIOE lowPower 200 L M S C A B X G K T Vv w 2 }‘" Triple Stub 404t S (2,000 - 10,000 mcs.) - .

Medium Power 201 L M S C A B,X G K T V W 2| % Trple St 405 s

High Power 202 L M S € A B X 6 K T V W 2| % Sig wr L s

UTD 203 S € A B X 6 K T V W Z| TUNER-WAVEGUIDE 03 L M S C A B X 6 K T V w

Movable. i 204 S C A B X G K T v _w z|SingleSw _ : .

Water 210 s C B X Oouble Stub 410 L s C A B X 6 K T v w 2

Moniter— Power 219 B | triple Stub L S C A B X 6 K T v w 2

MIXER — CRYSTAL _

Coaxual 2 G S ) az S C A B X G K T VvV W 2
w:ve(ulde 230 S C A B X G K T - — -
B _ - — Glide Screw 413 S €C A B X G K T Vv w 2

Salanced Wave(uldc 235 S X K O T 5 A DR G =

- . E 1 ubile uf K

NUT & BOLT 220 S C A B X G K T | o c

ST T TR 2l . — *‘ K T

POWER DIVIOER- Coulal-ﬂud 245 L s | Twists ) 420 S C A B X G

Adjustable 245 L s WAVEMETER — COAXIAL 43 L s c

- B ) o Micrometer

MULTIPLIER — (FREQUENCY) 1-90 k

Waveguide - Coaxial Input 248 any Input or output freg. 1- 90 kmc In Case 480 L M S C

Waveguide Input 249  any input or output mn. from 1- 90 kmc Waveguide MICROMETER 450 A B X 6 K T

S S —{ Absorbtion
PfOll;lumble ) A’). i (900 - 12,400 ‘mes.) ] B 1+ 451 A B X G K T
REFLECTION— Standard W.G. 256 S C A B X G K T Eamm— o 0 x —
g - =] Oirect Reading 4
ROTARY JOINT — COAXIAL
Med. Speed 7a" 260 (2,700 - 2,900 mcs.) 7 -
40 For details, circle 140 on Reader Service Card 1960 IRE Directory
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DOUGLAS has it !

Choose from America’s most complete catalog
of Microwave components listing more than
1,000 standard components . . .

Special designs manufactured
to your specifications. ..

OR

Produced from your blueprints
in production or prototype quantities.

Your inquiries invited for design, develop-
ment and production of MICROWAVE—RADAR —_—
component parts and test equipment in the S

—t
frequency range of 100--90,000 megacycles. !/ DouGLAS
. —Caraiog

Latest DOUGLAS catalog! MICROWAVE - RAD AR
WRITE TOD.AY for your copy of T tawoury
INC the Donglas Catalog featuring more { omronewr ragrs
. © than 1000 standard : ~ o
ROWAVE CO-. , P
C d‘ViSIOﬂ~-- components in stock Mmore ———h

o formation of a new

than any other source in the field

-

needs
mee nd to provide Bf

't‘(‘)e“tt\,“ " chatlenge ©
RESEARC f
a he f\e\ds (o) §pac
b (t‘,ounte"“easures .. G?.\aidance
.. gecurity SYS™S L roiemetry
+ Communications : d Systems

j 1 oucLAgj)
{/MICROWAVE CO.,Inc. S

K’ ]
‘)J 252 East Third St., Mt. Vernan, N. Y.

A P S U S

e Electronics

(]

.. |
il I
|

MICROWAVE!

For details, circle #41 on Reader Service Card 41
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SILICON
AND
SELENIUM

qp]

TO 1 AMP.

*SPECIAL
MILITARY
TYPES
Special contig-
urations and
high reliability
rectifiers for
military applica-
tions may be
obtained under
our “Prescribed
Reliability” Pro-

gram, Address

n.)ur inquiry to:
ilitary Prod-
uots

Dept.

SILICON
AND
SELENIUM

F |

YOUR 1960 IRE DIRECTORY

o~~~ -y

TO SEMICONDUCTOR

—N7 T r— A = |

ELECTRONIC TYPES FOR INDUSTRIAL AND MILITARY APPLICATIONS

MINIATURE SILICOM POWER DIODES

¢ & o

Ratings: 100 to 600 PIV, Up to 500 ma.
Specifically designed for missile and airborne
i licati where miniaturization
and reliability are prime factors. Hermeti-
cally sealed, all.welded, pigtail lead construc.
tion. Manufactured to meet the most rigid mil.
itary i F 5R-203

SELENIUM RECTIFIER STACKS

Ratings: From 100 ma. to 50 Amps.
Low forward voltage drop and low leakago
characteristics make this series ideal for a wide
variety of power applications. For details re-
quest Bulletin C-349, (26 volt eclls); Bulletin
S$R-180, (45 to 52 volts per cell) and Bulletin
5R-152, on high current density eclls.

HIGH VOLTAGE SILICON POWER DI0DES

Rating: 600 to 2400 voits PIV » 100 to 125 ma,
Three types available. Hermetically sealed,
pigtail construction. Style J rated at 600 to
1000 volts PIV at 125 ma. Bulletin SR-13BE
Styles K and L with PIV ratings from 600 to
2400 volts at 100 ma. dc output current are

ibed in technical detail —Bull

Ratings: 50 to 600 voits PIV = 250 to 750 ma,
An extensive line of silicon power diodes for
military and industrial applications featuring
all-welded, hermetically sealed construction. All
designed and manufactured to meet the most

Ratings: 50 to 600 voits PIV * 400 ma. to 1 amp.
Industrial and military types including the
1N253, 1N254 and 1N255. Stud mounted, her-
metically sealed, all-welded construction. Oper-
ating temperature range: =55°C to +-150°C.
Designed and f: d to meet most

rigid military requirements. For 1 tech-
nical data, write for Bulletin $R-202.

SELENIUM TV AND RADIO RECTIFIERS

Ratings: 25 to 156 volts AC, 50 to 1,200 ma, OC
The widest range in the industry! Designed for
Radio, Television, TV booster, UHF converter
and experimental applications, Input ratings
from 25 to 156 volits AC and up. DC output
current 50 to 1,200 MA. Write for application
information, Bullstin ER-178-A

MICH VOLTAGE SILICON CARTRIDGE RECTIFIERS

Ratings: 1000 to 20,000 volts PIV @ 45 to 440 ma.
Especially suited for miniaturized military

where il rel lity is a prime
factor. Standard types for, normal convection
cooling and high current types for forced air
or oil cooling. Hermetieally sealed. metallized
ic housing. Request Bulletin SR-225.

SR-157,

rixid-militnry specifications. Bulletin SR-135¢

SILICON TV RECTIFIERS

Ratings: 400 PIV, up to 750 ma,
S§D-500. A hermetically sealed, all-welded sili-
con junction rectifier offering maximum relia-
in the high temperatures encountered in
TV applications. Pigtail leads eliminate the
need for brackets, blocks, ctc., simplify instal-
lation. For complcte data: Bulletin $R-201

Ratings: 20 to 20,000 volts » 0.2 to 195 ma.
Designed for long life and reliability in half.
wave, voltage doubler, bridge, center.tap cir-
cuits, and 3.phase circuit types. Phenolic
cartridges and hermetically sealed types avail.
able. Operating temperature range: -65°C to
+100°C. For details specify Bulletin H.2,

Ratings: 20 to 160 volts « 100a to 11 ma.
Ideal components for hias supplies, sensitive re-
lays, computers cte. High resistance, (10 meg-
ohms and higher at —10 volts). Excellent linear
forward characteristies. Extremely small, low in
cost, Encapsulated to resist adverse environ-
mental extremes. Bulletin 5R-163.

HIGH Q VOLTAGE VARIABLE CAPACITOR

EG

Ratings: Q of 1000, 200 PIV DC
Semicap’s small size, light weight, high relias
bility and low power requirements make it
ideal for automatic frequency control, fre-
quency modulation oscillators and filter
networks, All-welded hermetically sealed,
shock-proof housing. Request Bulletin SR-20S.

SILICON RECTIFIER TUBE EQUIVALENTS

Ratings: 85 to 600 ma * 1500 to 6000 PIV.
Highly reluhle senies of tube replacement rectifiers
rated froin 1500 to 6400 P1V', 85 to 600 ma (ineluding
the $T-7 replacement for the 866 Tube ) offer the supe-
rior characteristies of silicon on a wide range of high
voltage apphcatrons.

For complete data: Bulletin SR-209,

International

EXECUTIVE OFFICES: EL SEGUNDO, CALIF.

The World’s Largest Supplier of Industrial Metallic Rectifiers « Selenium + Germanium ¢ Silicon

For details, circle #42 on Reader Service Card



RECTIFIERS FORALL DC REQUIREMENTS...FROM MICROWATTS TO MEGAWATTS!

S AATIC D rSrND DD
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All designed and manufactured to meet the most rigid military requirements!

POWE R TYPES FOR INDUSTRIAL AND MILITARY APPLICATIONS

6 AND 12 AMP. SILICON POWER DIODES

SILICON
AND
SELENIUM

Ratings: 6 and 12 Amps * 50 to 500 PIV.
Precision-controlled diffusion process insures optimum
operation and high uniformity of characteristics over
the entire operatimg temperature range. Full 6 or 12
ampere output current over a PIV runge from 50 to
500 volts. Rugged, all-welded construction,

Bulletin XSR-308.

TO 150 AMPS.

250 AMP. SILICON POWER DIGDES

SILICON,
SELENIUM
AND
GERMANIUM

Ratings: 50 to 500 volts PIV ¢ 75 to 250 Amps.
Standard and reverse polarity types offered in
a series of machine thread and pipe thread

i} styles. C 1 blies in all
circuit i also ilable. Rugged
construction and hermetic sealing assure long
life and reliability. Ask for Bulletin SR-30S

TO 670 AMPS.
PER JUNCTION

SELENIUM CONTACT PROTECTORS

SPECIAL
SEMI-
CONDUCTOR
DEVICES

Complete series of AC and OC types.
Designed to eliminate arcing and erosion
across the of relays, itches, etc.

25-35 AMP. COMMERCIAL SILICON POWER DIDDES

Ratings: 25 to 35 Amps * 50 to 50C PIV,
50 to 500 PIV Rated “Quad-Sealed” power diodes are
law in enst y et provade extremely stable operation on o
wide range of cammercial applications. 4-layer "Quad-
Seal” process assures high resistance to humidity,
shock, vibration and temperature extremes,
Bulletin 5R-310.

SELENIUM HEAVY POWER RECTIFIERS

25 AMP SILICON POWER DIODES

Rating: 50 to 500 volts PIV » 25 to 45 Amps.
Advanced ceramic uchmques munn‘ exeel
lent thermal ch istics and
stability are used in lhe ]

of these

150 AMP, SILICON POWER DIODES

Ratings: 50 to 800 voits PV « 45 to 150 Amps.
An extensive series of standard and reverse
polnnly types. Optional mounting bases in-

highly reliable, h lly sealed

hine thread and pipe thread types.

Machi

for military or industrial lpphuuons For com.
plete technical data, request Bulletin SR-304

thread base types: Bulletin SR-300,
Pnpe thread base types. Bulletin SR-301,
stack i Bulletin SR-302

GCERMANIUM POWER RECTIFIFR JUNCTIONS

“THYRODE" SILICON CONTROLLED RECTIFIER

Ratings: 6 to 30,000 voits « 50 to 2,300 Amps.

Specifically designed for industrial DC power
needs. Patented construction features assure

long life. Descriptive bulletins available are:
Bulletin C-349, (26 volt cells); Bulletin SR-160,
(45 to 52 volts per cell) and Bulletin $R-152,
on hlgh current density cells.

SILICON VOLTAGE REGULATOR ZEMER DIODES

Ratings: From 600 milliwatts to 10 watts
A complete series m 6 lypes Mlmnlum single

A complete series in each of three basic
types: diode type, cartridge type and her.
melically sealed types for industrial appli-
cation. For complete data: Bulletin SR-150-A

types and
double nnode umls 750 milliwatt and 1 watt
types: Bulletin SR-251, 3.5 and 10 watt types:
Bulletin  SR-252, Multiple junction 5 watt
types: SR.253, Double anode types: SR.254

» OREGON 8-6281 ¢ CABLE ADDRESS: RECTUSA

TRafalgar 9-3330
JEW YORK STATE AREA OFFICE: 2366 James St., Syracuse, N.Y., HOward 3-1441

JEW YORK CITY AREA OFFICE: 132 E, 70th St.,

SHICAGO AREA OFFICE: 205 W. Wacker Dr.,
JEW ENGLAND AREA OFFICE: 17 Dunster St.,

FRanklin 2-3888
Cambridge, Mass., UNiversity 4-6520

SENNSYLVANIA AREA OFFICE: Suburban Square Bidg., Ardmore, Pa., Midway 9-1428
MCHIGAN AREA OFFICE: 1799 Coolidge H'way, Berkley, Mich., Lincoln 8-1144

N CANADA: International Rectifier of Canada, Ltd., 1581 Bank St.,

Ottawa, Ontario, Regent 3-6880

Ratings: 500 Im’e’l! * 26 to 66 voits rms
High i iall
for high-current, low-voltage electrochemical
installations, Air cooled, these hermetically
sealed junctions provide efficiency to 98.5%.
Cast aluminum airfoil housing effects maxie
mum heat transfer. Request Bulletin GPR-25A,

SILICON VOLTAGE REFERENCE PACKS

Voltage Regulation: +-0,01%

Built to with , and oper-
able up to 125 C, these miniature, highly stable refer-
ence packs provide output voltages of either 8.4 or
16.8 volts de—are available in 6 distinct types allowing
operation from varied power sources.

Request Bulletin SR-401,

For details, circle #43 on Reader Service Card

Ratings: 10 Amps * 20 to 200 PIV,
A completely new ministure control device capable
of replacing the thyratron and similar units that pro-
portionately control power to a load from an ac source.
Units currently available with output currents up to
10 amps, PIV ratings from 20 to 200 volts.
Bulletin SR-350.

PHOTOELECTRIC CELLS AND SUN BATTERIES

{(Wide range of silicon and selenium types.)
Self-generating cells available in standard and
custom sizes, mounted or unmounted. For
details on wide selection of selenium types,
request Bulletin PC-649A. Silicon solar cells with
efficiencies as high as 107. Designed to rugged
military specifications. Bulletin SR-275A,

REPRESENTATIVES THROUGHOUT THE WORLD
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TYPICAL OPERATION

MAXIMUM RATINGS

Power Frequency Beam Beam
U.S.A. Output Power, Watts Gain Range Voltage Current
Price cw Pulse db Mc Volts Amps
3K2500LX $ 2,360.00 1320 25 980-1200 7000 0.6
3K2500S6G 2,950.00 1300 —— 25 1700-2400 7000 0.6
3K3000LQ 2,360.00 2790 30 720- 985 9000 0.75
3K50,000LA 4,200.00 10,000 12,0007 25 400- 600 20,000 2.5
AMPLIFIER 3K50,000LF 4,200.00 10,000 12,0007 25 570- 720 20,000 2.5
3K50,000LQ 4,200.00 10,000 25 720- 985 20,000 2.5
KLYSTRONS | 3xm3000LA 2,470.00 2300 30 385- 580 9000 0.75
3KM4000LT 1,880.00 1. 30 960-1215 28,000 6.0
3KM50,000PA 11,000,00 20,000 30 225- 400 30,000 2.5
4K50,000LQ 4,560.00 11,200 50 720- 985 20,000 2.5
4KM3000LQ 3,750.00 2000 40 720- 985 10,000 0.75
4KM3000LR 2,585.00 2000 40 610- 985 10,000 0.75
4KM50,000LA 4,230.00 10,000 50 400- 610 20,000 2.5
4KM50,000LQ 3,760.00 10,000 50 610- 985 20,000 2.5
4KM50,000SG 10,000.00 ;é,ggg e gg 1;88-2g88 1§,ooo 2.0
d - 35,000 5.5
4KM170,000LA  23,500.00 { i} 200,000 50 300- 500 55.000 11.0
6K50,000LQ 8,250.00 9,000 - 30 720- 980 20,000 2.5
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Refiector
Resonator Resgnator Cathode Voltage Heater Heater Frequency
U.S.A. Voltage Dissipation Current Volts Voltage Current Range
Price Volits Watts ma (Typical) Volts Amps Mc
REFLEX 1KO15CA 2 $295.00 350 15 50 —250 6.3 0.8 5400-6000
1K015CG 1 295.00 350 15 50 —250 6.3 0.8 5400-6000
KLYSTRONS | 1xi25ca: 235.00 1000 125 110 — 285 6.3 1.2 3700-4400
1K125CB1 235.00 1000 125 110 —335 6.3 1.2 4400-5000
.| 1k20KAl 475.00 350 20 50 —190 6.3 0.8 10,700-11,500
1K20XD1 475.00 350 20 50 —175 6.3 0.8 10,000-10,700
1K20XK 1 475.00 350 20 50 — 160 6.3 0.8 9200-10,000
1K20XS 1 475.00 350 20 50 —140 6.3 0.8 8500-9200
MAXIMUM RATINGS ELECTRICAL CHARACTERISTICS
Plate Grid Screen
Dissi- Plate Plate Dissi-  Screen Dissi- | Filament Filament Amplifi-
U.S.A pation Voltage Current patien  Voltage pation | Voltage Current cation
Price Watts Volits ma Watts Volts Watts Volts Amps Factor
4-65A $ 25.00 65 3000 150 5 600 10 6.0 35 L.
4-125A 36.00 125 3000 225 5 600 20 5.0 6.5
4-250A 46.50 250 4000 350 10 600 35 5.0 14.5
4-400A 55.00 400 4000 350 10 600 35 5.0 14.5
4-1000A 132.00 1000 6000 700 25 1000 75 7.5 21.0
4CN15A 57.65 15 2500 ... 2 400 12 6.0 3.0
4CW10,000A 625.00 10,000 7500 3000 75 1500 250 7.5 750 ...
4CX125C 55.00 125 2500 250 2 400 12 6.0 3.0
TETRODES 4CX250B 45.00 250 2000 250 2 400 12 6.0 2.6
4CX250F 45.00 250 2000 250 2 400 12 26.5 0.57
4CX250K 54.00 250 2000 250 2 400 12 6.0 2.6
4CX250M 54.00 250 2000 250 2 400 12 26.5 0.57
4CX300A 48.00 300 2500 250 2 400 12 6.0 3.0
4CX1000A 156.00 1000 3000 1000 0 400 12 6.0 10.5
4CX5000A 450.00 5000 7500 3000 75 1500 250 7.5 75.0
4W300B 42.50 300 2000 250 2 400 12 6.0 2.6
4W20,000A 1,850.00 20,000 8000 15,000 60 1500 200 10.0 30.09
4X150A 38.95 150 1250 250 2 400 12 6.0 26 L.
4X150D 38.95 150 1250 250 2 400 12 26.5 0.57
4X150G 54.00 150 1250 250 2 400 15 2.5 6.8
4X250B 42.50 250 2000 250 2 400 12 6.0 2.6
4X250F 42.50 250 2000 250 2 400 12 26.5 0.57
4X500A 121.00 500 4000 350 10 500 30 5.0 13.5
PENTODE 4E27A/5-125B  $ 40.00 125 4000 200 5 750 20 5.0 7.50
2C39A $ 22.50 100 1000 1255 2 6.3 1.0 100
2C39WA 30.00 100 1000 1255 2 6.3 1.0 100
3C24 15.00 25 2000 75 7 6.3 3.0 24
3CPN10AS 32.15 10 . . 2 6.0 1.0 100
3CX100A5 32.15 100 1000 1255 2 6.0 1.0 100
3W5000A1 210.00 5000 6000 2500 50 7.5 51.0 5
3W5000A3 198.00 5000 6000 2500 150 7.5 51.0 20
3W5000F1 210.00 5000 6000 2500 50 7.5 51.0 5
3W5000F3 198.00 5000 6000 2500 150 7.5 51.0 20
3X100A5 25.00 100 1000 1255 2 6.3 1.0 100
3X2500A3 198.00 2500 6000 2500 150 7.5 51.0 20
3X2500F3 198.00 2500 6000 2500 150 7.5 51.0 20
3X3000A1 198.00 3000 6000 2500 50 7.5 51.0 5
TRIODES 3X3000F1 198.00 3000 6000 2500 50 75 51.0 5
15.00 25 2000 75 7 6.3 3.0 24
351 20.00 50 2000 150 15 5.0 4.0 39
75TH 28.00 75 3000 225 16 5.0 6.25 20
75TL 28.00 75 3000 225 13 5.0 6.25 12
100TH 22.00 100 3000 225 20 5.0 6.3 38
100TL 22.00 100 3000 225 15 5.0 6.3 14
250TH 33.00 250 4000 350 40 5.0 10.5 37
250TL 33.00 250 4000 350 35 5.0 10.5 14
304TH 60.50 300 3000 900 60 50r 10 25 0r 12.5 20
304TL 60.50 300 3000 900 50 50r 10 250r 12.5 12
450TH 77.00 450 6000 600 80 7.5 12.0 38
450TL 77.00 450 6000 600 65 7.5 12.0 18
592/3-200A3 37.50 200 3500 250 25 10.0 5.0 25
750TL 137.50 750 10,000 1000 100 7.5 21.0 15
10007 137.50 1000 7500 750 80 7.5 15.5 35
15007 245.00 1500 8000 1250 125 7.5 24.0 24
20007 340.00 2000 8000 1750 150 10.0 23.5 23

For details, circle =44 on Reader Service Card
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Eimac First for Reliability
in Power Electron Tubes

A prepared striplof sil\t/fr-plated
spring material, slotted and
Fila- Fila- Peak Peak Average Plate formed into a series of fingers
ment ment Inverse Plate Plate Dissi- designed to make sliding contact.
U.S.A.  Voltage Current Voltage Current Current pation U.S.A,
Price Volts Amps Voits Amps ma Watts Single Price
2-01C $1725 50 035 1000  0.010 1 0.1 SEE
%-ggﬁ 13'?8 g.a 2'8 gs,ooo i.o 50 :1,5 CF-300 33w 180
B 16. 0 d 0,000 .0 75 0 g 3" i
2-150D 36.00 50 13.0 30,000 3.0 250 90 PREFORMED 8;.388 o %-2‘;
2-240A 40.00 75 120 25,000 4.0 500 150 CONTACT o US.A.
HIGH 2-450A 94.00 7.5 265 25,000 80 1000 450 Double Price
2-2000A 21450 100  25.0 75,000  12.0 750 1200 FINGER Edge width per Ft.
VACUUM 250R 3050 50 105 60,000 2.5 250 150 T0C CF-500 135, 210
RECTIFIERS | 253 3000 50 100 15000 25 350 100 STOCK CF.400 O 255
8020(100R)  15.00 5.0 6.5 40,000 15 100 60 CF-600 2047 2.95
2CLA0A 32.00 6.0 3.0 16,000 10.0¢ 1204 404 US.A.
2X1000A 120.00 26.5 2.25 25,000 25.06 12506 1000 Klystron Price
2X3000F 140.00 i725) 51.0 25,000 20.0 3000 3000 Types Width per Ft.
2 CF-700 [ 1.90
MERCURY- KY21A 2500 25 100 11,000 3.0 750 CF-800 5, X ¥~ 1385
VAPOR RX21A 24.00 2.5 10.0 11,000 3.0 750 Used as contact between klystrons
RECTIFIERS and externally-tuned cavities.
Available in 3-foot lengths only.
Plate Grid Screen
Dissi- Plate Plate Dissi- Screen Dissi- Filament Filament Amplifi-
PULSE U.S.A. pation Voltage Current pation Voltage pation Voltage Current cation
MODULATORS Price Watts Volts ma Watts Voits Watts Volts Amps Factor
4PR60A $90.00 60 20,000 18,0003 1500 8 26.0 2.25
6C21 77.00 300 30,000 15,0003 50 - 8.2 17.00 30
Hole US.A. d
Type Diameter Price SK 604 . . . .
TUBE A spring-steel extractor for use with the 4X150 series, 4X250 series and 2C39
n:; gg% $ gg EXTRACTOR series tubes. U.S.A. Price $ .55
HEAT- k-3 L3 50
DISSIPATING | HF: 19 - : eh within a
HR-5 127 .80 Single-pole double-throw switch within a high
CONNECTQRS | HR-6 367 -80 VACUUM vacuum adaptable for high-voltage switching. type S )
HR-7 127 1.60 SWITCHE Contact spacing .015”. Switch will handle R-F
usg -ggg ;-gg S potentials as high as 20 Kv. in D-C swilching VS-2 $18.00 12V $7.50
HR.10 210 1760 will handle approximately 1.5 Amps. at 5 Kv. VS-6  32.00 24V 850
100'[; HV'I Triplebjel, air-cooledhvacuum Ipump of the oil-diffusion
For measuring pressures from 10-3 to less than type. Capable of reaching an ultimate vacuum of 4 x 10-7
IONIZATION 10-8 mm of mercury. U.S.A. Price $32.00 DIFFUSION mm of mercury when used with suitable forepump.
GAUGE PUMP U.S.A. Price $156.00
Screen By-Pass
US.A, Capacitor
Price Tube uuf Special Characteristics
SK-100 $123.00 4KM3000LQ: 3KM3000LA; Cathode socket.
3K3000LQ
SK-110 123.00 3K50,000LA,F,Q; 3KMS0,000PA; ... Cathode socket.
4K50,000LQ; 4KMS50,000SG;
6K50,000LQ, 4KM50,000LA;
4KMS50.000LF; 4KM50,000LQ
SK-200 60.00 3K2500SG; 3K2500LX; 3KM400OLY Cathode socket.
SK-300 60.00 4CXS5000A; 4CW10,000A none
SK-400 16.50 4-400A; 4-250A; 4-125A none
SK-.500 17.00 4-)(10;)00/-'& s OEiL none \ | -
SK-600 12.50 4X1504; 0D; 4 H 2700 No terminals grounded.
A|R 4X250F; 4CX2508; 4W3008 CH|MNEYS
SY TEM SK-602 12.50 4X150A; 4X150D; 4X2508 2700 No terminals grounded.
S 4X250F; 4CX2508; 4W3008 (Special SK-600)
SOCKETS SK-610 13.00 4X150A; 4X1500; 4X2508; 2700 Cathode terminals grounded.
4X250F; 4CX2508; 4W300B
SK-620 15.75 4X150A; 4X150D; 4X2508; 1100 No terminals grounded.
4X250F; 4CX2508B; 4w3008B Screen by-pass capacitor
c IMNEYS piastic sealed. USA
H SK-630 17.60 4X150A; 4X150D; 4X2508; 1100 Cathode terminats grounded. Price
4X250F; 4CX2508; 4W3008 Screen by-pass capacitor b3
plastic sealed. SK-306 $ 6.00
SK-640 5.00 4X150A; 4X150D; 4X2508; none No terminals grounded. SK-406 8.00
4X250F; 4CX2508; 4W3008B SK-506 12.00
SK-650 8.00 4X150A; 4X150D; 4X2508; none Cathode terminals grounded. SK-606 .60
4X250F; 4CX2508; 4W3008 SK-626 .75
SK-655 4.00 (Screen by-pass capacitor 1100 Plastic sealed. SK-636 6.00
for use with SK-650) SK-806 8.00
SK-700 20.00 4CX300A; 4CN15A; 4CX125C 1100 No terminals grounded. SK-906 10.00
SK-710 20.00 4CX300A; 4CN1SA; 4CX125C 1100 Cathode terminals grounded.
SK-740 9.10 4CX300A; 4CN15A; 4CX125C none No terminals grounded.
SK-760 9.10 4CX300A; 4CN15A; 4CX125C none Integral chimney. No terminals
grounded.
SK-770 9.10 4CX300A none Integral chimney, screen
terminals grounded.
SK-800A 40.00 4CX1000A 1500 No terminals grounded.
SK-810 40.00 4CX1000A 1500 Cathode terminals grounded.
SK-800 48.00 4X500A 650
SK-1000  On Request 4KM170,000LA Cathode socket.

1 Waveguide Qutput Fitting 4 Convection liquid cooled
2 Coaxial Output Fitting

3 Pulse

7 TV Peak-Synchronizing Level
s Cathode Current ? Plus 2250 watts bombarder power
¢ Clipper diode service only ' 15 Mc Bandwidth, 3 db points.

All prices subject to change without notice

EITEL-McCULLOUGH, INC.

S AN CARLOS ¢« CALIFORNIA
SAN BRUNO, CALIFORNIA ¢« SALT LAKE CITY, UTAH

1960 IRE Dircctery For details, circle #45 on Reader Service Card
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ROTARY COMPONENT

/ 7

./4/15(,'//’/%1
SIZE g. 1017, 15 Pancake
Temp. (450°F)

0n quantities (7" max erro; is
bhase shifts; corrosj

y s / o . C . 10 ?
Shectitin fﬂf/yiﬂ ?70g Sisolsers
p > SIZE 8'10015'Pancake

Highest accuracy (functional error .03% to .1%).

Excellent nulls, low phase shift. Units to resist 450°F,

Resistive, feedback winding or thermistor compensation.

Types for transistor circuitry

I BuOrd shafts and Mk 4 Mod 0

brush block obtainable,

ibrati extremely high tem-
ial units are available to withstand severe vibration and shock,
l N C - ings. Special uni
oO.,




CINUHA ODUCUKEIO

PﬁINTED CIRCUIT SOCKETS QUICK, EASY ASSEMBLY WITH CINCH
These sockets for the three types of receiving tubes. TRANS'STOR SOCKETSS

£ Miniature, Flat Press and Button.
? The contacts are so spaced that they can be mounted
, in an incremental drill pattern. This fact together with the
exact precision and uniformity of Cinch sockets make them

ideal for automatic assembly. 22468 22452 14148

No. 22920—7 contact miniature molded vertically mounted 22317 20782
socket with JAN type shield base. Mica insulation. Silver {

plated phosphor bronze contacts drop through .062" dia.

clearance holes arranged on a .1” X and Y axis.

No. 24255 — 8 contact button base subminiature molded, 20928 16995 [ /

vertically mounted socket. Mica insulation. Silver plated 22485 t )| \/
beryliium copper contacts drop throu{gh .070” dia. clearance 22674 B

holes arranged on a .1” X and Y axis. —
No. 24255A-Same as above except insulation to withstand 5 i
temperatures above 200° Centigrade. L |

No. 22024—7 contact flat press subminiature molded, verti- 20248 14273 ‘ ‘

cally mounted socket for conventional wiring. Assembled ~ ‘“Cinch components for
with a special shield base to accept a subminiature shield  Printed circuitry 24
with the "J" lock. Flat sided retaining nuts and screws are page catalog, available
provided for mounting. Mica insulation. Silver plated beryl- on request.

li ts.

fom copper contacrs e UNIVERSAL TRANSISTOR SOCKETS
. Ne. 22023—Same as above except insulation to withstand . .

No. 22024 temperatures above 200° Centigrade. Standoff type Universal Transistor Socket for use

.. with ten transistor bases and five base types.
No. 22022 — 8 contact button base subminiature molded Casting is mica-filled phenolic (MFE).

¢
17431 22455 22384

)

Py vertically mounted socket for conventional wiring. Assem- S Y, S ————
«io Y bled with special shield base to accept a subminiature shield \ e Ul e Y (M5 €
) . o e : . X ¥ plated. Contacts may be used with
Xy~ with the “J” lock. Mica insulation. Silver plated beryllium |

either one or two sided X3 p.w.
boards.

No. 24872 for use with transistors de-
signed to the triangular base layout

5

/ copper contacts.

No. 22021—Same as above except insulation to withstand
temperatures above 200° Centigrade.

No. 22022 No. 24202- 7 contact miniature molded right angle mounted % o )
socket with JAN shield base. Mica insulation. Silver plated azs v:el.ll asuf;:ﬁ:?g;tg:‘;c:i:tﬁ;:
% :z;zslll::'a;ggze;ncoamalcnfsxdr;%IFanzti?sh 062" dia. clearance . (.048 x .192 contact centers). Avail- ~
P ’ ) v T able in G. P. Black and low loss Mica-
.)ﬁ No. 24872 filled Phenolic.

No. 24257— 7 contact flat press subminiature molded

P right angle socket. Mica insulation. Silver plated beryl- CINCH MIL SOCKETS MEET AND SURPASS
- 1 lium copper contacts drop through .046" dia. clear- RIGID MILITARY REQUIREMENTS

.
l T|_ ance holes arranged on a .1” X and Y axis.
Saddles and shield base are
brass, nickel plated. All con-
tacts are silver plated; tails are
hot tin dipped. Molded cast-
ings are type MFE material;
ceramic castings are grade L48

material or better.

No. 24202 No. 24439—Similar to above except 9 contacts. Both
meet Mil. Specs.

No. 24308 — 8 contact button base subminiature molded,
| right angle mounted socket. Mica insulation. Silver plated
No. 24257 beryllium copper contacts drop through .046” dia. clearance
holes arranged on .1° X and Y axis.

MIL shields are made of brass,

- . nickel plated. Springs are non-
MINIATURE NOVAL magnetic stainless steel. Heat-

Descriptive circular on sockets, shields and reducing inserts are available,
shield inserts available on request,

CINCH HEAT DISSIPATING TUBE SHIELDS

= For Miniature, Sub-miniature, Octal and Power Tubes.
W The 7 and 9 pin Miniature Series, T, TR and NW Series
X & are variously covered by Military Specifications: MIL-

POWER TRANSISTOR SOCKETS z R S.9372B (USAF), MILS-242A (Ships), MIL-5-19786A
(Navy), SCL-6307/2 (Signal Corps). In Octal and

*
4
There are three laminated type sockets; No. 22831 \"\‘\ = \\\ Power Series, the shields are covered by Redstone
is elongated in shape, top and bottom plates are Q) Arsenal and Signal Corps approval.
. of chocolate colored XP Bakelite, Y,

No. 24308A—Same as above except insulation to withstand
temperatures above 200° Centigrade.

No. 24308
For details, circle 48 on Reader Service Card

and ¥’ respectively; both vacuum wax -
impregnated. No. 24324 is rectangular 5.
in shape. Top and bottom plates are of

No. 24860 natural XP Bakelite, vacuum wax im-
WITH INTEGRAL EYELETS pregnated. Formed thread for 6 — 20 1
T screw, .104/.110 dia. hole in C R steel
plate. Provides easy attachment to a )

heat sink. No. 24860 is identical with
24324 except it is equipped with in-

ﬂ

No. 22831 legra! eyelets for easy assembly to OCTAL and POWER SHIELDS YRS and TR6 15 and T6
chassis. All contacts are of brass, cad- .
mium plated. Under license arrangement with Inter-

tional Electronic Research _Corporation.

No. 24246 is a molded socket with General Purpose E ClNch-MANUPACTURlNG COMPANY

Bakelite casting. Contacts are of phosphor bronze, . 1026 South Homan Ave., Chicago 24, lllinois

J
No. 24246 cadmivm plated. :

Division of United-Carr Fastener Corporation, Boston, Mass.



TE JONES PLUGS...SOCKETS

300" SERIES Plugs and Sockets are designed for light duty
service. Two to thirty-three contacis.
Plugs and sockets polarized. Phosphor
bronze “’knife switch’” socket contacts en-
gage both sides of heavy brass plug con-
tacts for positive connections. Molded
bakelite insulation. Also can be supplied
with contact tails that will take standard
solderless ferminals. UL approved.

32-ccr $-312-A8

JNES BARRIER TERMINAL STRIP

500 SERIES . . .
wider and higher
barriers for in-
creased creepage
distances. Closed
bottoms for com-
plete insulation.
Material between
‘riers at the base adds to the strength and maintains same creepage dis-
ce between contact to contact and contact to ground. Can be imprinted
‘e. No insulating or marker strip required.

DNES FANNING STRIP

61 FANNING STRIP Big help in terminal wiring.
Connections are made through
Fanning Strip, on bench or
anywhere apart from barrier
strip, and quickly slipped into
assembly. Simplifies and facili-
tates soldering. Insures posi-
tive, correct connections.
Saves time. ldeal for harness
or cable assembly. Strong con-
struction; brass terminals, cad-
mium plated. Heavy Bakelite
mounting.

COUUDUUUUUUUOUUUUUUU U

87y SINGLE CONTACT TYPE NO. 29029 A OR B*
| J Made in 6 through 25 contacts inclusive. Designed for nominal X5
- printed wire board, either single or two sided copper. A polarizing
contact made of brass, Sel-Rex gold plated, can be placed in any
contact position. Insulation material is of glass filled Diallyl Phtha-
late (Type GDI-30 per Mil. M-19833). Contacts are of Beryllium
Copper or Phosphor Bronze with Sel-Rex gold plate .00003 mini-
mum. Terminals are mounted on .156" centers. Mounting holes are

128 dia.
&

Made in 12 through 50 contacts in multiples of two. Designed.for—
nominal X" printed wire board, copper clad on both sides, \
Contacts, polarizing contact, insulation and mounting holes \are
the same as described for No. 29029. \

* A—Phosphor Bronze Contact *B—Beryllium Copper Contact

— b ass TYr,

DUAL CONTACT TYPE No. 29028 A or B*

INCH HINGE CONNECTORS

sure positive contact, have simple locking device, easy release. Maximum
umber of contacts in minimum space.

liping contact action keeps contacts clean at all times. Either the plug or
scket body fit into the cap. Cable entrance hole can be placed at the one
P end, or in the top or both.
Caver is finished in black
wrinkle and the cable
clamps are cadmiuvm
plated. Contact
tails will take
either con-

; ventional

50 \ . solder wiring or

CONTACT s .

e ASSEMBLY ; AMFT’ b78 ser;es

ND SOCKET With Cable aper Tab receptacles.
Clamp -

howing Contact
rrangement PATENT PENDING

2400 SERIES plugs and sockets . . . improved socket
contacts. For highest electrical and mechanical effi-
ciency. 4 individual flexing surfaces. Positive con-
tact over practically their entire length. Cadmium
plated plug and socket. Contacts mounted in re-

P.2406-CCT i cessed pockets, greatly increasing leakage distance,
J increasing voltage rating.

$-2406-58

500 SERIES for heavy duty work, severest electrical
services. For 5,000 Volts 25 Amperes per Contact
alterable by circuit characteristics. Socket contacts

phosphor bronze knife-switch type, cadmium
plated. Plug contacts hard brass cadmium plated
2, 4, 6, 8, 10, and 12 contacts. Plugs and sockets
polarized. Llong leakage path from terminal, and

8

terminal to ground. Caps and brackets, steel parker-
ized (rust-proofed). Plug and socket blocks inter-
changeable in caps and brackets. Terminal connec-

<
0.506.CE WII'I”:(u‘c;AP tions most accessible. Cap insulated with canvas
bakelite.

Jones catalog; plugs and sockets, barrier strips,
fanning strips, terminal panels, fuse mounts. Avail-
able on request.

SOCKET

ssoeps witss HOWARD B. JONES DIVISION
CINCH MANUFACTURING COMPANY

CINCH CONNECTORS

No. 24583-15.C1
G. P. BLACK

Available in four basic materials, and in any number of —L—
contacts & through 25. All contacts are phosphor bronze J74 206
with P-92-3.03 finish (.0003 sliver followed by .00003 gold T—- =
flash). Pre-assembled polarizing key in any connector in

any contact position when desired. Type one contact, re- .054x 114
produced here, which takes a standard No. 20 stranded SLOT
copper wire for conventional soldering is ready for delivery.

For details, circle ,,#49 on Reader Service Card

BLUE RIBBON CONNECTORS

= 2 annp Visual alignment unnecessary—rib-

i | i R bon spring contacts—floating bush=
U ings. The protective barriers be-
) tween ribbon contacts insure uni-

form spacing. The entire length of
the contacts are supported by qual-
ity dielectric. Mvitipie mounting

:’ makes it possible to make or break
3 any number of circuits simuita-
neously. Moided in mounting
plates are of corrosion resistant
24 CONTACT P & C B-CONTACT passivated stainless steel.
ELIMINATES BREAKAGE PLUG & SOCKET panufactured by agreement with
IMPROVED TYPE Ampheno! Electronics Corp.
PRINTED CIRCUIT SUB-MINIATURE CONNECTOR

Laladalalaladadadadadadadadadaladaded D-Sub-Miniature; Printed circuit
M__’? pin and socket inserts are avail-

able in 9, 15, 25, 37 and 50
contacts. Steel with cadmivm

plate finish shell; contacts of
copper alloy with gold over

silver plate; Nylon or Diallyl-

DU b b B b e M b i B e B et R WL
DC-37P (TOP) DC-375-1

WManufactured by agreement with
% Cannon Eiectri¢ Company "

CINcH MANUFACTURING COMPANY

1026 South Homan Ave., Chicago 24, lilinois

Division of United-Carr Fastener Corporation, Boston, Mass.

phthalate insulation. Keystone
shell shape pqlfr/i;gvim;”
/
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TUNG-SOL/CHATHAM SPECIAL-PURPOSE TUBES

VACUUM SWITCH
Used In high-voltage test equip-
ment and airborne radar units.
Types avaliable: 1522

RECTIFIERS

Used throughout industrlal elec-
tronic equipment and broadcast-
Ing operations—AM, FM and TV,
Types available: 122, 3825,3B28,
4832, 5AT4,5R4GY, 5RAWGA,
5R4WGB, BHBEWGT, 6X4Ww,
25Z6WGT, 26Z5W, 83, 583, 5517,
5726/ 6AL5W, 5726 /8AL5W/
6097, 5829WA, 3B29, 576A.

VOLTAGE REFERENCE
TUBES

Used in radios and other elec-
tronic gear with regulated power
supplies. Especially in high-ac-
curacy units.

Types avallable: 5651, 5651WA,
5783, 5783WA, 5783WB.

TELEPHONE TUBES

Used In hand sets and carrier
equipment.

Types avallabte: 313C, 33BA,
407A, 426A, 5842/417A, 5847/
404A, 6028/408A,

TWIN TRIODES

Used widely in equipment han-
dling frequencies from the
audio level through the fre-
quency band.

Types avallable: 5870, 5670WA,
6SU7GTY, 12AT7WA, 12AY7, 53,
6SC7GTY, 5687, 5687WA, 2C51,
6188/6SUTWGT, 5814, 5814 WA,
5751,5751WA, 6SN7WGTA, 6021.

HYDROGEN
THYRATRONS

Used In radar modulators and
missile tracking beacons. Min-
iatures in alrborne units.
Types available: 1258, 5948,
5949, 7190, 7191, VC1257, 7192,
7240, 7454, 5948A, 5949A.

SEMICONDUCTORS
GERMANIUM TRANSISTORS

TO-5 Inverted Header Design
Brings you these Benefits . . .

e improved thermal
ties for longer life.

proper-

e superior mechanical char-
acteristics for increased
reliability.

MEDIUM POWER, MEDIUM FREQUENCY

MAXIMUM TYPICAL
RATINGS (25° C) VALUES (25° C)
Max.

Pc Vee Ves I T, lceo hee  tab

TYPE mw volts volits ma °C ua mc

2N381 200 25 25 200 85 10 36 1.2

2N382 200 -25 25 200 85 10 54 1.5

2N383 200 -25 -25 200 85 10 72 1.8
INDUSTRIAL TYPES

2N460 200 — —45 400 100 15 25 1.2

2N461° 200 — —45 400 100 15 50 1.2

*Designed 1o meet MIL-T-19500/45

o

b

U= yoLTAGE REGULATORS

R

MEDIUM POWER, HIGH FREQUENCY

MAXIMUM TYPICAL
RATINGS (25° C) VALUES (25° C)
Max.

Pc Ve Ves e T, lcao hee  fab
TYPE mw volts wvolts ma °C Ka mc
COMPUTER TYPES
2N404* 120 -—24 -—-25 100 85 5 30 12
2N425 120 —-20 -30 400 85 5 30 4
2N426 120 —18 —30 400 85 5 40 6
2N427 1200 —15 —30 400 85 5 55 11
2N428t 120 -—12 —30 400 85 5 80 17
2N578 120 -—14 —20 400 85 5 i5 5
2N579 120 —14 -20 400 85 5 30 8
2N580 120 -—14 —20 400 85 5 45 15
2N581 120 —-14 —18 100 85 5 30 8
2N582 120 -—14 25 100 85 5 60 18
GENERAL PURPOSE TYPES
2N413 120 -18 30 200 85 5 304 25
2N4l4 120 15 30 200 85 5 60A 5
2N416 120 —12 -30 200 85 5 80A 10
2N417 120 —-10 30 200 85 5 1404 20

Ahfe

*Designed to meet MIL-T-19500/20
{Designed to meet MIL-T-19500/44

Used In Radio and other elec-
tronic equipment with regu-
lated power supplies.

Types avallable: OB2WA, 0B2,
oC3w, OD3w, 6542, 6627/
OB2WA, 6074, 7099,

POWER PENTODES

Used In publicaddress systems,
hi-fi amplifiers, radio transmlt-
ters and receivers.

Types avallable: 2E22, 3A4,5A6,
6AR6, 6L6WGB, 5881, 26E6WGB,
6098/6AR6WA,6146,6550,6883.

THYRATRONS

Used in power supplles, radio
transmitters, motor controllers
and spot welders.

Types avallable: 2A4G, 2021w,
3C23, 6D4, 323B, 393A, 394A,
395A, 885, 2050w, 5594, 5696,
2D21, 2050, 5727/2D21W, 5643,
6012, 6901.

70-3 b
and High

Power Outlines
Feature
Exclusive Tung-Sol
Cold Weld Seal . ..

o True hermetic, copper-to-
copper seal improves thermal
characteristics.

® Elimination of heat-

damage, heat-caused mois-
ture and “splash™ increase
reliability.

® Vacuum-tight. moisture-
proof cold-weld seal lasts
even through ‘‘breathing”™
over tong-life.

50

For details, circle $50 on Reader Service Card
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% SPECIAL-PURPOSE TUBES

* SEMICONDUCTORS
% ENTERTAINMENT TUBES
* LAMPS

PENTODES

Used in mllitary and other com-
munications equipment.

Types avallable: 1AD4, 6AJS,
6AK5WB, 6AS6, BAUBWA, 5636,
5636A, 5639, 5659, '6AK5W, 5654/
6AK5W /6096, 5672, 5678, 5725/
6AS6W, 5725/6AS6W, 6187, 5749/
6BA6W, 5875.

VHF TRIODES
Used In military VHF radio and

ENTERTAINMENT TUBES

wyl test equipment.
:‘mi‘, Types avallable: 5676 ~ Tung-Sol*Blue Chip quality tubes are available for vir-

tually every entertainment need — cathode ray, series-

POWER TRIODES string, hybrid auto radio, TV, radio and hi-fi.
Used in high current regulated
power supplles and radio and
industrial gear withbuilt-in power
suppiies.

Types avallable: 6AS7G, 5998,
6080, 608B0WA, 6082, 6336,
6336A, 6394A, 6520, 7105, 6528,
7241, 7242,

LAMPS /\
) J A Neon glow and miniature in-
candescent lamps represent
| two areas of Tung-Sol lamp
| leadership, dating from
! 1907 and development of
' the first successful electric
automotive headlamp.

INDICATOR THYRATRONS

Used in relay service wherever a
small, lightwelight, self-Indicating
tube Is needed.

Types avallable: 7400, 7401,7323.

SELENIUM SILICON
POWER, MEDIUM FREQUENCY RECTIFIERS RECTIFIERS
MAXIMUM TYPICAL
RATINGS (25° €) VALUES (25° ©) Specializing in high power Wide power range for
Max. A R io, levisi d
Pc Vee Ve Il Ty | leeo  hee  fab units. All p!ate sizes . . . all ;aez'v°y_;3t3"i':;‘znst:i"al
TYPE W volts wvoits A °C ma me power requirements. e
AUDIO TYPES C
IN242 15 —45 — 2 8 1.0 50 04

POWER SWITCH TYPES

2N378 50 =20 —40
2N379 50 —40 80
2N380 50 —30 60
2N459 50 —60 —105

HIGH POWER, MEDIUM FREQUENCY

Small, flexible lead units
for TV, radio. power sup-
plies, blockers, DC to DC
converters, Series 1N2072
to 1N2079 with Peak In-
verse Voltages from 50
to 500.

LR T T}

RATINGS (25 ©) VALUES 25° Gy
Max Top hatA, axial lead units
Vce Vee e T, Icgc; hee  fae with ratings up to 750 ma
TYPE volts volts A °C ma Kc and up to 600 Peak tin-

Voltage.
MILITARY TYPE verse Voltage

igned to meet MIL-T-19500 '13A dated
TSTAB | G miary 1956 ’
INDUSTRIAL TYPES High current. stud-
2N173 —50 —60 15 9 8 52 10 mounted units with
2N174 -70 —~80 15 95 8 37 10 ratings up to 70
INI4A  —70 —80 15 95 8 37 10 amperes and up to
2N277 —40 —40 15 95 8 52 10 600 Peak Inverse
2N278 —45 -5 15 95 8 52 10 Voltage.
2N441 ~40 —40 15 95 8 30 10 I ¥
2N442 —45 =50 15 95 8 30 10 3 z
2N443 -5 —60 15 95 8 30 10 3 7

% TUNG-SOL

For details, circle #5| on Reader Service Card 31
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e Variable Toroids

Burnell Adjustoroids® are always new because they
are always being designed for newer and broader
electronic and mechanical applications.

Burnell’s complete line of encapsulated Adjustoroids
are particularly adaptable to printed circuit use.
A screw mount PC type Adjustoroid for greater
durability in high acceleration. shock and vibration
environments,

"Pot” mounting Adjustoroids for panel mounting
and knob adjustment wherever slotted controls are
difficult to reach.

Continuous internal improvements including adjust.
ment range. Q. size. etc. Burnell Adjustoroid engi-
neers are constantly seeking solutions to space.
accessibility and performance problems.

Burnell Adjustoroids and sub-miniature Adjusto-
roids are supplied hermetically sealed to meet gov-
ernment specifications MIL K 153305A or encapsu-
lated in many sizes and shapes to meet the applica-
tion. If your Adjustoroid needs can't be met from
our stock catalogue. we'll be glad to manufacture
to your specifications. For additional information,
write for Adjustoroid bulletin.

PIONEERS IN TOROIDS, FILTERS AND RELATED NETWORKS

For details, circle #52 on Reader Service Card

Length/ Mox L
Dia. Width Hgt. Wt Useful Freq. Range Max Q in hys
AT-0 1718 1 20z 1 kcto 20 ke 10 ke 3 hys
AT-1 1% 1% 1Y 7.250z 2kcto 10 ke 4 ks 15 hys
AT-2 2%, 2% 2V 240z Below 2.5 ke 2.5 ke 125 hys
AT-4 1'%a 14" 4oz 1kcto16ke 6 ke 15 hys
TAT-6 1Yis 1 20z 10keto 100 ke 30ke .75 hys
AT-10 1'% 1Y, 40z 3kecto 50 ke 20 ke 75 hys
*AT-1) “%oa  *%s Y 830z 2kcio25ke 15 ke 5 hys
*AT-i2 “Sha  Ya 3/4A” 830z 15kcto 150 ke 60 ke .5 hys
AT-15 175 17%"” 140z Below 5kc 4 ke 125 hys
AF-51 1'%a 2 S0z 30cpsto500cps 120 cps 1000 hys
AF-52  1'%a 2" 50z 50cpstol ke 250 cps 1000 hys
*AF-87 ‘%a %4 11" 170z 90cpsto2ke 400 cps 80 hys
*AF-88 *%ha  Yha 1Y% 170z .Nb6kctod ke 800 cps 42 hys
+ATE-1 Yo %" .830z 2kcto25ke 15 ke 5 hys
tATE-12 3, 3" 830z 15kcto 150 ke 60 ke .5 hys
“Special “*pot” type sub-miniature Adjustoroids are

not available with AT-11, AT-12. AF-87, AF-88.

EASTERN DiVISION

0 PELHAM PARKWA
PELHAM, N, Y
PELHAM 8-500

TELETYPE PELHAM 3633

*Special screic mountings are available with the ATE-

Il and ATE-12 in printed circuit applications for
“plug in” types. Where vibration and shock are sig-
nificant considerations, mounting screws serve as
terminal connections.

®Trade Name Pat. $#2.762.020

PACIFIC DIVISION

DEPT. P-9

720 MISSION ST,

SOUTH PASADENA, CALIF.
RYAN 1-2841

TELETYPE PASACAL 7578

DEPT. P-9

1960 IRE Directury



Is
management

asking you

about

TUBE
RELIABILITY{

(AN '

— —— ™
«ooot‘é ':.': [. 2
Q

...asking you to predict the future performance of the tubes you specified for that new radio,
phonograph, or TV-set design? Asking you to specify high-quality tubes at the lowest
possible costs? There’s a simple way to answer these questions. That’s to design around
RCA PREFERRED TUBE TYPES.

These are the types most designers specify most often, because Preferred Types have proven
themselves the most reliable, the most useful. And because they’re specified so frequently,
they 're in virtually continuous production. This means ready availability, no production hold-ups
because of shortages. Means better-performing tubes, too (the more you work with a tube,
the better you can make it). Preferred Types minimize field problems, as well. Service

technicians are more familiar with them...know they're in demand, so keep them in stock. '

There’s no question of tube reliability if you specify PREFERRED — designer-preferred
TUBE TYPES. Ask vour RCA Field Representative for the up-to-date list. ¥ %

=5 RCTT v
m RCA FIELD OFFICES
ﬁ RADIO CORPORATION OF AMERICA EAST: 744 Brood S, Nework 2,N..

Electron Tube Division Harrison, N.J. * Suite 1154, Merchandise Mart Plaza

Chicago 54, lll.,, WHitehall 4-2900

214 .
For details, circle %53 on Reader Service Card WES 6355 E. Washington Blvd,
los Angeles 22, Colif,
RAymond 3.8361



NOW...1o0k how much your
RCA Industrial Tube Distributor

can do for you...

---------

For details, circle #54
on Reader Service Card

Electron Tube Division

4}l RADIO CORPORATION OF AMERICA

Harrison, N. J.

Here is important news for every designer
and manufacturer of electronic equipment.
It’s the big RCA 8-Point-One plan that
brings eight tube purchasing benefits from one
point—your local RCA Industrial Tube
Distributor. Read how the big 8-Point-One
plan can go to work for you—right now.

Now...your local RCA Industrial Tube
Distributor can...

1. ...supply RCA Tubes for your pre-
production and laboratory requirements
~—direct from local stock at factory prices.

2. .. .ofter the most comprehensive line of
high-quality RCA Tubes in the history
of electronics!

3. ...provide immediate delivery of
new RCA-developed types for your
cvaluation!

4. . 1l your tube orders from Factory-
Fresh tube stocks!

5. ...keep you posted with practical
pyoup
product information—regularly!

6o...provide helpful RCA technical
assistance.

7....offer “One-Stop” order service on
your electronic requirements.

8-...give you the benefits of a specialized
staff who “know” electronics and your
electronic needs.

So whatever your needs in electronics, call
your local RCA Industrial Tube Distributor.
He’s as near as your telcphone.

For the name of your
nearest RCA Industrial
Tube Distributor, call
Western Union by 'phone
number and ask for
Operator 25.




R R :‘Ft- EE

TUBES FOR =
ITINDUSTRY AND =

THRE MIT.ITARY 5

For your electronic-equipment designs, RO }
RCA tubes for industrial and military POWIEIR ’“B
applications offer top quality and proven £ AN NS

ATERERTHE
ey
watuahl e TRBER

.amn- ~voes

JNUUSTRY

dependability. No matter what your 2 rUES ity SN
circuit requirements... for service in 7 ! é |

photoelectronics, microwaves, power e . ﬁ 4 }

rectification, video, thyratron control, £ -

RF heating, or radio communication...
look to RCA for the tubes you need.

Your RCA Field Representative is the
man to call for complete information.
For your copy of any of the publications
shown, write to RCA Commercial
Engineering, Section 1-22-Q. Harrison,
N.J., indicating the form number of the
booklet desired and include remittance.

o Newark 2, N. J., 744 Broad St. « Los Angeles 22, Calif. o Newark 2, N. J., 744 Broad St.
RCA HUmboldt 5-3900 iss E. ngsggg%ton Blvd. GOVERNMENT HUmboldt 5-3900
IELD OFFICES | * Detroit 2, Mich. RAymon ) SALES | ¢ Dayton 2, Ohio
F 714 New Center Bldg. « Chicago 54, lll., Suite 1154 244 N. Wilkinson St
TRinity 5-5600 Merchandise Mart Plaza BAldwin 6-2366
WHitehall 4-2900 » Washington 5 c
1625 K" St., N.W_, District 7-1260

RADIO CORPORATION OF AMERICA

Electron Tube Division Harrison, N. J.

For details, circle #55
on Reader Service Card



Whatever your design needs
..INDUSTRIAL «.ENTERTAINMENT
...MILITARY ...COMPUTER

specify

RCA

sermiconductor
Products

RCA FERRITES
...a comprehensive line
of memory cores, switch-
ing cores, transfluxors,
memory planes, and ap-
erture plates for com-
puter and data process-
ing equipment. RCA’'s
wide experience in the
manufacture and appli-
cation of ferrite materials
can be of valuable help
to you in your computer
designs.

RCA TRANSISTORS

..RCA Transistors cover a wide range of applica-
tions from DC to VHF, for RF, IF, AF and switching
functions in entertainment, industrial, military and
computer applications. They are produced and
controlled to meet the most critical performance
requirements and have built an enviable record
of electrical uniformity and long life.

RCA DIFFUSED-JUNCTION

SILICON RECTIFIERS

.. a wide range of types for entertainment, indus-
trial and magnetic-amplifier service featuring
rugged design, high-efficiency performance and
electrical uniformity. Precision-controlled diffused-
junction process provides high reliability. New
types are constantly being added to this line.

RCA MICROMODULES
..an important, new concept in elec-
tronic parts packaging makes possible
electronic equipment having a parts
density of 600,000 parts per cubic foot
—resvlting in a size reduction to 1/10
that of existing miniature equipment,

TECHNICAL DATA AND APPLICATION ASSISTANCE

RCA FIELD OFFICES:

o Newark 2, N. J., 744 Broad Street, HU §-3900 For technical data on developmental Micromodules, or if you would like to have

* Chicago :4: ;Il., Suite 1154, Merchandise Mart a specific circuit reduced to Micromodule design, please contact your Field
Plaza, WH 4-2900

o Los Angeles 22, Calif., 6355 E. Washington Blvd., Representative at the RCA Field Office nearest you. He will be glad to pass your
RA 3-836) desi . N Apblication Engi for thei dati

» Detroit 2, Mich., 714 New Center Bldg., TR 5-5600 esign requirements on to our Application Engineers for their recommendations.

. :r:d:;gaoneagms 94, Mass., 64 “'A" St., For technical data on RCA Semiconductor Products and Ferrite Cores, con-

SOVIRRMENT SAUES tact the RCA Field Office nearest you, or write for technical data to Commercial

Newark 2, N. J., 744 Broad Street, HU 5-3900 Engineering, Section [.22-NN, Somerville, N. J.
Dayton 2, Ohic, 224 N. Wilkinson St., BA 6-2366

Washington 6, D.C,, 1625 “K"* $1., N.W,,
Dt 7-1260 For details, circle =56 on Reader Service Card

‘ !, } RADIO CORPORATION OF AMERICA

/@ Semiconductor and Materials Division
= Somerville, N. J.



ameoa's ALL-TRANSISTOR vine

Delivered now « Guaranteed for five years

34 -’L-"-’?"I - s ,'.“; o .'....,CF oo St AR :
. B

LAMBIDA
RESULATED SOWER SLPPLY

1-AMP AND 2-AMP—CONVECTION COOLED

No internal blowers
No moving parts

e Ambient 50° C at full rating.

e High efficiency radiator heat sinks.
® Silicon rectifier.

® 50-400 cycles input.

® Special, high-purity foil, long-life
electrolytics.

0-32 VvDC
O0-1 AMP 0-2 AMP

e Compact. Only 32" panel height.
o Short-circuit proof.
® Protected by magnetic circuit breakers.

® Hermetically-sealed transformer. De-
signed to MIL-T27A.

CONDENSED DATA

Voltage Bands ..0-8, 8-16, 16-24, 24-32 VDC

Line Regulation . . . Better than 0.15 per cent.or 20 millivolits
(whichever is greater). For input variations
from 105-125 VAC.

Load Regulation . Better than 0.15 per cent or 20 millivolts
(whichever is greater). For load variations
from 0 to full load.

AClnput . ... ... 105-125 VAC, 50-400 CPS

® All transistor. No tubes.
e Fast transient response.
e Excess ambient thermal protection.

e Excellent regulation. Low output impedance.
Low ripple.

e Remote sensing and DC vernier.

Electrical Over-
load Protection ... Magnetic circuit breaker, front panel
mounted. Unit cannot be injured by short cir-

e ol Model LT 1095 $285
Thermal Over- Model LT 1095M (metered) $315
load Protection ... Thermostat, manual reset, rear of chassis.

Thermal overload indicator light.front panel. Model LT 2095 $365
Size . .......... 31" Hx 19" W x 1433" D. Model LT 2095M (metered) $395

‘.‘..C.“......‘..........0......“.........‘.....“..“‘..

LAMBDA ELECTRONICS CORP.

11-11 131 STREET ¢ COLLEGE POINT 56, NEW YORK

GUARANTEED BY LAMBDA FOR FIVE FULL VEARS INDEPENDENCE 1-8500 CABLE ADDRESS: LAMBDATRON, NEW YORK

1960 IRE Directory For details, circle ##57 on Reader Service Card 57



LAMBDA L-T TRANSISTORIZED POWER SUPPLIES

—_

~

bad

-

w

-~ o

GUARANTEED BY LAMBDA FOR FIVE FULL YEARS

28 29 30 31

14

13

DESIGN AND PERFORMANCE FEATURES

. Thermal overload breaker for

excess ambient temperature
protection

.High efficiency, convection

heat sinks

Industrial type power transis-
tors inherently protected
against overload

. Highly stable Zener voltage

reference diode

. Special, high-purity foil, her

metically sealed, long-life
electrolytic capacitors

. Silicon rectifier
. Excellent regulation, low out-

put, impedance, fow ripple

. Stable, low-noise wire-wound

reference networks and mul-
tipliers

. Unit welded chassis and frame

. Every connection and solder

joint individually inspected
and checked

. Sturdy gripping handles

. Meters on “M" models

. Magnetic circuit breaker

. Fuses, internal failure protection

15.

Thermal overload indicator
light

16.
17.

18.

—_
w

20.

2

—_

22

Fast transient response

Every specification lab-
checked before shipment

Rated for full load over entire
voltage range

. Advanced packaging for opti-

mum thermal and mechanical
design

Rated for 24-hour continuous
duty

.Compact —only 3%" panel
height
Rated for operation from

50-400 cycle source

For details, circle #58 on Reader Service Card

29.
30.

3.

. Hermetically-sealed trans-
former—designed to Mil-T 27A

. Heavy-duty extra-length indus-

trial cord
. Harness wiring
. Nylon jacketed vinyl wire
. Sturdy cable clamp anchors

.Remote DC vernier adjust.
ment terminals

Remote sensing terminals

All controls clearly identified
and marked

Heavy-duty barrier-type ter-
minal block located for con-
venient rack cabling

LAMBDA ELECTRONICS CORP.

1960 IRE Directory




FOR ALL POWER SUPPLY NEEDS THROUGH t.5S AMPERES

Three voltage ranges:
0-200, 125-325, 325-525 VDC

(metered)

MODEL C-1580M:  0-200 VDC, 0-1500 MA.580.00
MDDEL C-1581M: 125-325 VDC, D-1500 MA .605.00
MODEL C-1582M¢ 325-525 VDC, 0-1500 MA ,680.00
(unmetered)

MDDEL C-1580: 0-200 VDC, 0-1500 MA.550.00
MODEL C-1581: 125-325 VDC, 0-1500 MA_.575.00
MDDEL C-1582: 325-525 VDC, 0-1500 MA.650.00

(metered)

MODEL C-880M:  0-200 VDC, 0-800 MA . 370.00
MODEL C-881M: 125-325 VDC, 0-800 MA_345.00
MODEL C-882M: 325-525 VDC, 0-800 MA . 390.00
(unmetercd)

MODEL C-880:  0-200 VDC, 0-800 MA .340.00
MODEL C-881: 125-325 VDC, 0-800 MA. . 315.00
MODEL C-882: 325-525 VDC, 0-800 MA. .360.00

(metered)

MODEL C-480M:  0-200 VDC, 0-400 MA.289.50
MDDEL C-481M: 125-325 VDC, 0-400 MA.274,50
MODDEL C-482M: 325-525 VDC, 0-400 MA . 289.50

(unmetered)
LS . MODDEL C-480: 0-200 VDC, 0-400 MA. . 259.50
Y ) el 8 } MDDEL C-481: 125-325 VDC, 0-400 MA. .244.50
- -4 MDDEL C-482: 325-525 VOC, 0-400 MA. .259.50
NEED ONLY 5% ' OF PANEL HEIGHT!
{metered)

MDDEL C-280M:  0-200 VDC, D-200 MA.214.5D
MODEL C-281M: 125-325 VDC, 0-200 MA . 189.50
MDDEL C-282M: 325-525 VDC, 0-200 MA.199.50
(unmetered)

MODDEL C-280:  0-200 VDC, 0-200 MA. . 184.50
MODEL C-281: 125-325 VDC, 0-200 MA. .159.50
MODEL C-282: 325-525 VDC, 0-200 MA. . 169.50

NEED ONLY 354’ OF PANEL HEIGHT!

LAMBDA

Condensed Data

®

LINE REGULATION ... ..... Better than 0.15% or 0.3
Volt, whichever is greater.

POWER SUPPLIES KoRp micutaTion Tl i B (e

INTERNAL IMPEDANCE

Less space! Improved performance! C. 200 Series Less than 6 ohms.
R C- 400 Series Less than 3 ohms.
o ]
Long, trouble-free service! C- 800 Series .Less than 1.5 ohms.
Transient free output! C-1500 Series .Less than 0.75 ohms.
RIPPLE AND NOISE. . . . . Less than 3 millivolts rms.
. POLARITY . . ... .. . Either positive or negative
Fill the need for compact, regulated DC power sup- may be grounded.
plies. Economy of panel space, functional simplicity, AMBIENT TEMPERATURE . Continuous duty at full load
ick- i up to 50°C (122°F) ambient.
new quick-service features. BT ]
Wiring, tubes and other components readily acces- (unregulated) ........ .6.5VAC (at 115 VACInput).
sible. You can reach them easily, service them fast C- 200 Series -10 AMP
. C- 400 Series .15 AMP
400 MA, 800 MA, and 1.5 ampere models include C- 800 Series .20 AMP
new, high-efficiency, long-life, hermetically-sealed C-1500 Series -30 AMP
semi-conductor rectifiers. All Com-Pak models are ACINPUY .. . ... ... ....105-125 VAC, 50-400 CPS
constructed with h.ermetlcally-sealed magnetic com- O VERLOAD EROTECTION AC and DC fuses; built-in
ponents and capacitors for long trouble-free service. blown-fuse indicators.

GUARANTEED BY LAMBDA FOR FIVE FULL YEARS LAMBDA ELECTRONICS CORP.

For details, circle #59 on Reader Service Card 50



OTHER LAMBDA POWER SUPPLIES - RACK MODELS..........

100 MA SERIES

Complete power supply dependability

Model 28: 200-325 VDC, 0-100 MA, without meters, $59.50
Model 29: 100-200 VDC, 0-100 MA, without meters, $69.50

Model 28M: 200-325 VDC, 0-100 MA, with meters, $89.50
Model 29M: 100-200 VDC, 0-100 MA, with meters, 99.50

These long-lasting, dependable sources of power deliver
“work horse” service...yet cost as little as $59.50.

Intended primarily for fixed voltage use, they provide a
convenient, low-cost power source for auxiliary equip-
ment; also suited to production line applications.

e a0t bach Mutrument manutaciored by s
208 Jckd by s o’ o svtverited agenty fo'be
setect ~e 0 e

[ o
o atrarent or oart thereo ecegt
yeors .n..

We reserve Ihe rught 1o ghcontim
lo make moqihigalions i fesipn
WIItER 16 make 1uch modikaan

_ S ARSI LRI o o

Long Dependable
Service

1n choosing this Lambda
Power Supply you are benetrt

ting from an outstanding record
of performance measured under
the most grueling held conditions

Long tesm trouble free operation in
heavy duty service. attested to by owners

and users of Lambda Power Supplies, has
made possible the unprecedented fve year
guarantee that covers this piece of equipment

LAMBDA ELECTRONICS CORPORATION 5

11-00 121 Stesat. College

Lambda gives you the strongest proof of con-
sistent, trouble-free power supply perform-
ance ever offered: a guarantee covering work-
manship and materials (except for tubes and
fuses) for five full years.

The guarantee, by far the most liberal one
given by any power supplies manufacturer,
has been made possible by an outstanding
record of field performance.

GUARANTEED BY LAMBDA FOR FIVE FULL YEARS

60 For details, circle #£60 on Reader Service Card

Point 56 New York

This performance record proves the excellent
experience which owners of Lambda power
supplies have had with their equipment even
under the most grueling, heavy-duty service.

Factual evidence of this kind is backed up
by the results of many independent prefer-
ence studies which show that of the engineers
who specify power supplies, more than 50%
prefer Lambda equipment.

LAMBDA ELECTRONICS CORP.

1960 IRE Directory



vesesssss HEAVY DUTY AND PORTABLE MODELS

500 MA 200 MA PORTABLE

Wide range power supplies
in bench and rack models

Wide range de luxe portable
power supply for broad field
and laboratory applications

Model 71:
0-500 VDC,
0-200 MA,
$310.00

Bench Model 50: 0-500 VDC, 0-500 MA, $440.00

Built for heavy-duty service, this versa-
tile precision unit features maximum com-
pactness and portability. Weight: 49 Ibs.
Only 13" high, 83" wide, 1412" deep.

Model 71 is mounted on rubber bumper
feet and is equipped with a sturdy fold-
down leather handle.

Lambda Model 50 is a general purpose,
heavy duty power supply for bench use. It
is housed in a compact cabinet provided
with a rear access door and two sturdy carry-
ing handles.

Rack Model 50R, intended for mounting in
a standard 19” rack, is identical to Model
50 except that a ventilated dust cover is
supplied in place of the cabinet.

100 MA
PORTABLE

Modet 25: 200-
325 VDC, 0-100
MA, $69.50

Model 26: 100.
200 VDC, 0-100
MA, $79.50

COMPACT...PORTABLE...LOW COST

Rack Model 50R: 0-500 VDC, 0-500 MA, $420.00 Supplies both regulated voltages and un-
regulated AC voltage for a variety of uses.
Popularly used as a power source for elec-
tronic equipment and for many other appli-
cations requiring a source of stabilized DC

NEW 36-PAGE CATALOG voltage. Weight: only 19 lbs. Size: 8"H x

....0............'..................................................................................O.........

14"W x 6"D.
o |
o |
Send \‘“”\\)(Ll‘\
for your Power, New 36-page edition contains information and
free copy Sll ) )\l(‘-"" specifications on Lambda's full line of transistor-

regulated and tube-regulated power supplies.

LAMBDA ELECTRONICS CORP.

GUARANTEED 8Y LAMBDA FOR FIVE FULL YEARS

1960 IRE Directory For details, circle #61 on Reader Service Card
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CHECK LIST: LAMBDA REGULATED DC POWER SUPPLIES -

Price
(V.S. ang
Regulation Canada)
Yoltage Current  Impedance 6.3 YAC Output Size  F.0.B. Factory
Range Range Ripple Output Voltage  Output Weight College Pt.,
Mogel Style (¥0C) (MA DC}  (Tablel) (Amps) Meters Control Terminals (Taeig (1} MY,
REGULATED POWER SUPPLIES — RACK MOUNTING
TRANSISTORIZED
LT-1085 Rack 0-32 0-1000 A - None Rear Rear S 285.00
HJOSSM ~ Rack 0-32 0-1000 A — 2%" rect Rear Rear S$-1 315.00
L1-2095 Rack 032 0-2000 B - None Rear Rear S 365.00
LT-2095M  Rack 0-32 0-2000 B - 2% " rect Rear Rear S 395.00
TUBE REGULATED
C-280 Rack 0-200 0-200 [ 10A None Rear Rear $2 184.50
C-280M Rack 0-200 0-200 [ 10A 32" rect Rear Rear s2 214.50
C-281 Rack 125325 0-200 [ 10A None Rear Rear $-2 159.50
C-281M Rack  125-325 0-200 [ 10A 3% rect Rear Rear $-2 189.50
C-282 Rack  325.525 0-200 [ 10A None Rear Rear $-2 169.50
C-282M Rack 325525 0-200 [ 10A 3% "rect  Rear Rear _s2 199.50
C480  Rack 0200 0400 D 154 None Rear  Rear $2 25950
C-480M Rack 0-200 0-400 0 154 32" rect Rear Rear $2 289.50
C-481 Rack 125325 0400 1] 154 None Rear Rear s2 244.50
C481M Rack  125-325 0400 D 154 32" rect Rear  Rear S22 274.50
C-482 Rack '325525 0-400 D 154 None Rear  Rear $-2 259.50
C-a82M _ Rack  325-52% 0400 1 154 3% rect Rear  Rear $-2 289.50
C-880 Rack 0-200 0-800 E 20A None Rear Rear $-3 340.00
C-880M Rack 0-200 0-800 E 20A 3%2" rect Rear Rear $3 370.00
C-881 Rack  125-325 0-800 E 20A None Rear Rear $3 315.00
C-881M Rack  125-325 0-800 E 20A 3'%" rect Rear Rear $-3 345.00
c-882 Rack 325525 0-800 E 20A None Rear Rear $3 360.00
C.882M Rack 325525 0800 E 20A 3% "rect  Rear Rear $-3  3%0.00
C-1580 Rack 0-200 0-1500 F 30A None Rear Rear S-4 550.00
C-1580M Rack 0-200 0-1500 F 30A 32" rect Rear Rear S-4 580.00
C-1581 Rack  125-325 0-1500 F 304 None Rear Rear S-4 §75.00
C-1581M Rack  125.325 0-1500 F 304 31" rect Rear Rear S4 605.00
C-1582 Rack  325-525 0-1500 F 30A None Rear Rear $4 650.00
C-ISBZM__R::I( 325525 01500 F 30A 31" rect Rear Rear S-4 680.00
28 Rack  200-325 0-100 G 3A None Rear Rear $-5 §9.50
28M Rack  200-32% 0100 6 3A 3% rect Rear Rear S5 89.50
29 Rack  100-200 0-100 H 3A None Rear  Rear 55 69.50
23M _Rack 100200  0-100 o 3%"rect  Rear Rear S5 99.50
32 Rack  200-325 0-300 ] 2@5A None Rear Rear S-6 139.50
M Rack  200-325 0-300 ) 2@5Kh  3%"rect  Rear Rear 56 169.50 -
33 Rack  100-200 0-300 } 2@5A None Rear Rear $6 154.50
33M Rack 100;2qu 0300 ) 2@5h 3% rect  Rear Rear S6 18450
SOR Rack 0-500 0-500 K 2@5A 4% " rect Front  Fr & rear s7 420.00
0-50 Bias L
0-200 High Imped. M
REGULATED PDWER SUPPLIES — PORTABLE AND BENCH
25 Bench  200-325 0-100 G 3A None (Front  Front S-8 69.50
3 Bench  100-200 0100 W A None  Front  Front S8 7950
50 Bench - _ SeeModelSORabove S8 440.00
T Portable 0-500 0-200 N 2@5A 3% rect Front  Front $-10 310.00
050 { Bias 4
0-200 } High Imped. Q

Sufficient tolerance is incorporated in the specifications to
allow for normal commercial component and tube devia-
tions, Tube replacements may be made with any equivalent
lubes meeting E.I.A_specifications.

INPUT
105-125 VAC, 50-400 CPS, single phase. Exceptions: Models
S0, SOR and 71-105.125 VAC. 5060 CPS.

DC OUTPUT
Volrage Range: Continuously variable over ranges specified,
except where otherwise noted.

Current Ronge: The current ranges given apply to the
entire DC output voltage range, and for input voltages from
105 10 125 VAC. No “de-raling” is necessary.

Polarity: Either positive or negative terminal may be
grounded.

AC OUTPUT

The AC output is unregulated, isolated and ungrounded

GENERAL SPECIFICATIONS

Tt has a value of slightly higher than 6.3 V (when fully
loaded) at an input of 115 VAC. This value allows for volt-
age drop in connecting leads. Dual outputs may be con-
nected in series or parallel.

DUTY CYCLE

Continuous duly at full load.

METERS
Where meters are indicated, a separate voltmeter and mil-
liammeter are provided.

OVERLOAD PROTECTION
Ample protection is provided against external overload and
internal failure conditions by means of fuses.

Circuit breakers of the magnetic, “Irip-free” type are
employed in Models 50, 50R, 71 and LT series as protection
against external overloads. And in the LT series, the tran.
sistor complement is independenily protected by special
fransistor circuitry.

TASBLE |

DC OUTPUT VOLTAGE REGULATION,
{MPEDANCE, RIPPLE

REGULATION laternal  Ripple, rms

Line Load Impedance  (millivolts
{103-128 ¥AC) (min te max) {ohms) o %)

Less than Less than Less than  Less than
A 0.15% or 20MV 0.15% or 20My 0.50 1my
B 0.15% or 20My 0.15% or 20MV 0025 1 my
€ 0.15% or 0.3V 0.25% or 0.5v [ 3my
0 0.15% er03v 0.25% 0r05% 3 3my
E 0.15% or 0.3¥  0.25% or 0.5¥ 15 3my
F005% 0r03v 025% or05v 075 3mv
€ 1% 1% 0 10m
H 1% 1% 10 Smy
] 1% 1% 4 10 my
K 0.15% or 0.1V 0.5% or 0.3y 2 8my
L 01% - unregulated 3,300 2my
M 01%  unregulated 17500 Sy
N 015% er03v 0.15%or03v 4 Smy
P 0.1% unregulated 5.500 2my
Q 0.1% unregulated 25,000 5my

TABLE 11l
SIZES AND WEIGHTS
size WEIGHT

fincren P i
s 3%x19 x14% 35 65
$:2 SYax19 x14% 53 80
$3 7 x19 x14% 84 100
S4 B¥%x19 x14% 120 140
$5 S§%zx19 x 8 19 23
6 10%x19 x 9% 42 §2
s7 10%2x19 x14% 89 140
S8 8 x14 x 6 19 23
s 12%2x22 x15 110 158
s10 13 x 8Y%x14v: 49 85

STYLE

Rack Models are designed for mounting on standard 19"
relay racks.

Bench Models are provided with compact, specially-de-
signed. ventilated cabinets equipped with carrying handles.
The power supply units may be removed from their cabinets
for mounting in standard relay racks (except Models 25,
26 and 7).

RATINGS AND COMPONENTS

All components used are of the highest quality and are
operated well within manufacturers ratings. Hermetically
sealed, oil-filled capacitors are used exclusively, except in
LT series. where special high purity foil, long-life electro-
Iytics are used. Ample safety factors are provided in the
design to insure the long life, and the dependable, trouble-
free operation so desirable in industrial and laboratory
appilcations.

All specificotions ond prices subject 1o chongewithour notice.

LAMBDA ELECTRONICS CORP.

11-11 131 STREET »

GUARANTEED BY LAMBDA FOR FIVE FULL YEARS

For details, circle #62 on Reader Service Card

COLLEGE POINT 56, NEW YORK

INDEPENDENCE 1-8500 CABLE ADDRESS: LAMBDATRON, NEW YORK
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T TRIAD TRANSFORMER CORPORATION

Latest edition of the BOOK-OF-THE-YEAR

THE TRANSFORMER BUYER’'S GUIDE — Your free copy of the
greatest reference book on transformers is ready for you.
Specs and prices on more than 850 items (over 175 new
items) all bearing the TRIAD trademark. . .the symbol
of quality in transformers. Get your free copy from

your distributor or write for Industrial Catalog TR-60.

812 East State Street, Huntington, Indiana

fmm [B A susstoiary oF LiTTON INDUSTRIES

T 4055 Redwood Avenue, Venice, California

For details, circle 2663 on Reader Service Card
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MAGNETRONS

FREQUENCY
TYPE RANGE

NUMBER MEGACYCLES
L-3204 8800 £25
L-3105 9300 +40
L-3186 9300 +40
L-3028B 9280 to 9320
L-3058 9330 to 9350
L-3268 9300 +30
LT-6233 9280 to 9345
L-3103 8500 to 9600
L-3168 9375 £30
LT-6543A 8500 to 9600
L-3211 8600 to 9500
LT-6510 9375 £30
LT-4452A 9375 £25
LT-4J50A 9375 £ 30

KLYSTRONS

PEAK POWER
(MINIMUM)
KILOWATTS
0.04
0.10

o
-
o

N Dw
[J'.ou!u!.u!ogq:-_.o

N

FREQUENCY PEAK POWER

TYPE RANGE (MINIMUM)
NUMBER MEGACYCLES MEGAWATTS

L-3283 1250 to 1350 2

L-3035 1240 to 1360 2.2

L-3235 1240 to 1360 4

L-3257 1280 to 1330 4

L-3227 1280 to 1330 5

L-3231 1240 to 1360 5

L-3250 1250 to 1350 10

DISPLAY TUBES

S5CHP11

ocooooooooo=

N

DUTY
RATIO

0.25

0.01

0.027
0.027
0.003
0.001
0.003

0.002
0.001
0.001
0.001
0.001
0.001

REMARKS

Extremely high duty.

Extreme ruggedization.
Ruggedized.

Frequency stable.

High power beacon.
Recommended for new systems.
High duty beacon.

High duty version of LT-6543.
High duty version of LT-4J52A.
Tested for pulse jitter.
Hydraulically tuned.

Tested for pulse jitter.
Recommended for new systems.
Recommended for new systems.

CATHODE
PULSE
LENGTH
MICRO-
SECONDS

w
NOO o

8

CATHODE
DUTY
RATIO

0.003

0.003
0.003
0.0003
0.002
0.0015
0.0015

REMARKS

Broadband—(50 megacycles
between 2 megawatt points).
Long range search radar.
For linear accelerator.

For linear accelerator.

For linear accelerator.

For linear accelerator.

Long range search radar,

Dual Deflection Character Writing CRT. High speed electrostatic detlection character writing, with equal sensitivity for X and Y
axis. Magnetic deflection character positioning. High definition gun (3000 TV lines). Bright, photographic screen.

S5CJP1

High Definition CRT. 3000 line TV resolution. Highly actinic photographic screen. Up to 30 KV operation.

5CGP29

Single Gun Lawrence Type Color Tube. Multi-color long persistence phosphors. 80 color elements per inch. Simple retrofit
for monochrome tube, using standard deflection and focus components. Magnetic deflection and focus.

For details, circle £64 on Reader Service Card

1960 IRE Directory



TRAVELING WAVE TUBES

BACKWARD WAVE
OSCILLATORS

FREQUENCY
TYPE RANGE POWER DUTY
NUMBER MEGACYCLES OUTPUT FOCUSING FACTOR REMARKS
TWT
L-3266 06000 to 12000 10 milliwatts Periodic Permanent CcwW
Magnet.
L-3272 Classified Classified Periodic Permanent Classified
Magnet.
L-3236 8000 to 12000 2 watts Periodic Permanent cw Designed
Magnet. for military
L-3190 Classified Classified Permanent Magnet. Classified airborne
L-3264 100 to 300 100 watts Solenoid Ccw environments.
BWO
L-3265 7000 to 11000 10 milliwatts Solenoid cw
L-3274 8200 to 12400 10 milliwatts Solenoid cw
L-3279 15000 to 21000 5 milliwatts Solenoid Ccw
FREQUENCY EXCESS NOMINAL NOMINAL
TYPE RANGE NOISE OPERATING OPERATING
NUMBER MEGACYCLES RATIO CURRENT VOLTAGE REMARKS
L-2000 2700 to 2900 18.5 £0.2db 75 ma 30 volts Waveguide
L-2001 5400 to 5900 13.0 £0.5db 100 ma 70 volts Waveguide
L-2002 7500 to 8600 14.5 £0.5db 100 ma 40 volts Waveguide
L-2003 8500 to 9600 14.5 £0.5db 100 ma 50 volts Waveguide
L-2004 8500 to 9600 18.5 £0.5db 100 ma 50 volts Waveguide
L-2005 16000 to 17000 18.4 £0.5db 50 ma 60 volts Waveguide
L-2006 1000 to 2000 18.5 £0.5db 50 ma 175 volts Coanxial
L-2007 2000 to 4000 18.5 £0.5db 85 ma 135 volts Coaxial
L-2008 200 to 450* 18.5 £0.5db 25 ma 200 volts Coaxial

*Any 50 mc band in the stated range.

The noise sources listed are miniaturized and rugged units specifically designed for pulsed operation in conjunction with automatic noise
measuring equipments. They are equally suitable for CW operation. Inquiries are requested for radar systems requirements as the above
is only a representative list of various units now in production.

DUPLEXERS AND TR TUBES

Litton Industries is actively engaged in production and development of high and low power duplexers and TR tubes for the UHF frequency
range. Information on these devices can be supplied on request.

Information on Litton Industries classified tubes is available on your evidence of “need to know."'

o AN D LITTON INDUSTRILES

THAT CAN CHANGE
YOUR PLANNING Electron Tube Division

PLANTS IN SAN CARLOS, CALIFORNIA AND SALT LAKE CITY, UTAH

1960 IRE Directory For details, circle #65 on Reader Service Card
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what Is

Litton Industries has been built on a program of establishing strong
proprietary product values based on advanced technologies. We have
twenty-two manufacturing plants in the United States and two overseas.
Engineers and scientists on our staff have the pleasure of seeing the fru-
ition of their research and development work in the form of economically
useful products. Here are our areas of exploration and manufacturing :

Military Equipments & Systems - Commercial Flight Equipment -
Communications Equipment - Components - Electron Tubes - Business
Machines -

Here are some of the products we make:

Accounting Machines
Adding Machines

Antennas

Automatic Control Devices
Carcinotrons

Cathode Ray Tubes
Communications Equipments
Computers

Countermeasures Equipments
Cross Field Devices

Data Processing Equipments
Digital Computers
Directional Couplers

Display Tubes

Duplexers

Echo Boxes

Etched Circuits

Ferrite Load Isolators

Fire Control Systems

Gas Tubes

Guidance Systems
Klystrons

Magnetrons

Microwave Components
Missile Control Systems
Multiplexers
Navigation Systems
Potentiometers
Print-out Tubes

Rotary Joints

Serial X-ray Machines
Solid State Devices
Telemetry Equipment
Television Replacement
Components

Terminals

Toroids

Transducers
Transformers

Traveling Wave Tubes

We have staff openings of professional scope for engineers and
scientists at all levels in our Maryland Division and in our Electronic
Equipments Division. For the former, address Litton Industries, Mary-
land Division, 4900 Calvert Road, College Park, Maryland. For the lat-
ter, address Litton Industries, Electronic Equipments Division, Beverly
Hills, California.

LITTON INDUSTRIES - Beverly Hills, California

For details, circle %66 on Reader Service Card
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ZEPNG 1 TIVE RESEARCH 1}
DEPENDABILITY

PELRADITION STNGERM927:

SHORT FORM CATALOG.%s
O ELEGTRICAL INDICATING INSTRUMENTS, |[epsiiummintotniciolirtrricyonr e

AC) to 11.115 amps. Resalutian —.01%. Frequency — DC to
25 ke. Other cansales are:
Model % Accuracy Ranges
LTD .05 of reading A v.ta 11111 v; 1 ma. ta
11.111 amps. DC
LTCA .05 af reading Sv.to1111.5 v; 2 ma. to
11.115 amps. AC-DC
LTA .05 of full scale .3 v. ta 1500 v; 2 ma. ta
30 amps. AC.DC.
.05 aof reading 0-1.6 amps.; 0-1.6 v. DC,

LABORATORY STANDARDS

Madel DYL Model THACH

Madel DYL — AC. Accuracy-1% f.s. 60 ar 400 c.p.s. Ranges
10/20/50/100/200/500 ma.; 1/2/5/10 amps.; 20/50/100/200/
500 v. f.s. 12 venier scale. Model THACH — AC/DC Self
Checking Valt-Amp-Milliommeter. Accuracy — .2% f.s. ta 4 ke
Ranges — 10/20/50/100/200/500 ma.; 1/2/5 amps.; 1/2/5/10/
20/50/100/200/500/1000v. f.s. Checks its awn accuracy against
an internal standard cell. Special regulated THACH Pawer
Supply (aptianal) autamatically shuts aoff pawer ta the THACH
when switching ranges, reducing passibility of accidental
overlaads. Output is DC ar 60 cp.s. (400 c.ps. can be
plugged in).

b ranges. .3 v. to 1.5 kv.; 1.5 ma.to 15 amps. f.s.
Accuracy 1% f.s. Multirange | or E combinations
Accuragy .1% f.s. Multirange | or E combinations
'0 ¢.p.s.

{ Pivots and shock-mounted jewels.

SENSITIVE RESEARCH " CORPORATION S

NEW ROCHELLE. N. Y.

World Radio History




ACG-DC
ELEGTROSTATIC
VOLTMETERS

AC-DC
THERMOGOUPLE
INSTRUMENTS

DG
GORROSION xp

ELEGTROLYSIS
INSTRUMENTS

For details,
circle #£68 on
Reader Service Card
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Model CRV —Crest or peak volt-
meter for reading true RMS, nega-
tive peaks and positive peaks.
Accuracy—1% f.s. for basic 0-1 kv.
instrument. 1% multipliers avail-
able up to 100 kv. for AC ar pulsed
DC measurements. 5.2 scale. For
pulses of 20/sec. or more. High in-
put impedance (varies according to
range). Saaill

Model U88 — Accuracy — .5% DC;
.75% AC/DC f.s. (thermocouple
side). 88 ranges f.s. from 200 ua.
to 1.5 amps.; 20 mv. to 750 v. DC,
and 10 ma. to 3 amps.; .5 v. ta 750
v. AC/DC. Frequency 5 kc. on E
and 15 kc. on I, 5.2" scale. Avuto-
matic Temperature Compensation.
Madel USP—similar to above but
28 ranges.

-

Model XT—R.F. ammeter. Accuracy
—1% f.s. DC to 70 Mc. Single range
from 1 amp. to 100 amps. (higher
on special arder). Avtomatic Tem-
perature Compensation. 6.3" scale,
Model RF—same, but ranges | ma,
to 1 amp. fs. Frequency — 1 Mc.
(4 range unit 250 kc.). Model AV
— Accuracy-.5% (on special order)
up to 20 kc.

Model PV — Potentiometer volt.
meter — measures true potentials
with zero current drain. Accuracy
— .5% f.s. Multirange combs. from
2 mv. to 20 v. f.5. 5.2'' scale. Madel
ZR—Zero resistance micro-milliam-
meter having a zero volt loss. Ac-
curacy—.5% f.s. Multirange combs,
from 10 pa. to 300 ma.

Madel ESH - Accuracy-1% f.s. (5%
on special order). Single or multi-
range combs. from 5 kv. to 100 kv.
f.s. 6" scale. Input impedance uvp
to 5 x 10" ohms. Reads true RMS.
Switch controlled from rear. Transit
lock and brackets for panel mount-
ing available. Adaptor for peak
voltage reading. All electrostatics
have a modified square law scale.

Model € — Rugged DC, .25% f.s.
acturate reference standard. 14
ranges f.s. from 1.5 ma.to 3 amps.;
1 v.to 1 kv. {2 combs.) | sec. per-
iod. 6.3"” scale. Madel WVA —
same, but 27 f.s. ranges from 1 ma.
ta 15 amps.; 100 mv. to 1 kv.
Madel S—Accuracy-.5%. Sensitiv-
ity to 10,000 ohms/v.; 5 mv.; 100
ua. 13 ranges. 5.2" scale.

Model A—Accuracy—.75% f.5.(.5%
on special order). Single or multi-
range switch controlled f.s. ranges
fram 1 ma. to 1.5 amps.; .2 v, to
1.5 kv. Frequency —up to 7 kc. on
E; 15 ke. on |. Automatic Tempera-
ture Compensation. 6.3"' scale,
Thermocouple instruments are
available with a thermocouple re-
placement feature and overload
protective shunt,

310cMAINHSTREET -

Madel H5-COR — Designed for
rugged field use for A. T. & T. and
Bell Tel. Labs. Accuracy —.5% f.s.
Multirange combs. from 5 mv. to
100 v. Sensitivities to 1 megohm/v.
6.3"" scale. Features the formica
case, Diamond Pivots, and special
non-slip binding posts for alligator
clips.

Al N Ty R S

Madel ESD — Accuracy — 1% f.s.
(.5% on special order). Single ar
multirange from 120 v. to 6 kv. f.s.
5.2" scale. Reads true RMS. Input
impedance 10" ohms. University
Madel—Accuracy—1%; ranges from
300 v. to 5 kv. f.s. 4" scale. Madel
VPA —Peak voltage adaptor vp to
30 kv. maximum inverse peak
rating.

Madel DYP —Transformer coupled
dynamometer for 60 c.p.s. AC tesi-
ing. Accuracy —.3% f.s. 20 f.s.
ranges from 5 ma. to 10 amps.; 5
v.to 2 kv. 6.3 scale. Polyrangers
are portable, general purpase 1
and E measuring instruments.
Other models and range combina-
tions available. Write for a com-
plete listing.

Madel RFV—Radio frequency volt-
meter, Accuracy —.5% fs. = 5%
max. frequency influence on switch
controlled multirange units from 1
v. {5 Mc.) to 300v. tis. (150 kc.).
Single range instruments of 1v. or 3
v. f.s.have an vpper frequency limit
of 10 Mc. Automatic Temperature
Compensation. 6.3 scale. Can be
certified on DC. Frequency influ-
ence constant.

r--—--——

and shock mounted
jewels are includ-
ed in all lobora-
tory Standards and
vitra high sensitiv-
ity instruments
(thermocouple
meters, low resistance microam-
meters, etc.) They are many times
more shock resistant than con-
ventional pivots and jewels, and
their installotion assures a fric-
tion free moving element under
the severest operating conditions,

Diamond Pivots u!

r
I
I
I
i
I
I
I
I

. . SENSITIVE RESEARCH
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Mode! PDLW — Polyphase wott-
meter for use down to 20% p.f.
Accuracy—.75% f.s. up to 500 c.p.s.
Multirange cambs. from 1.5 w. to
2.4 kw. f.s. at 75/150/300 v. f.s.
{frequency limits of 2.5 kc. on spe-
cial order) 5.2 scale. Model PDW
— some, but accuracy — .25% f.s.
down to 50% p.f. and up to 800
c.p.s. Ranges from 15 w. f.s. at

Model DW — Single phase refer.
ence standard wattmeter. Accuracy
—.25% f.s. to 50% p.f. and up to
800 c.p.s. Multirange combs. from
5 w. to 2 kw. f.s. at 50/100/200 v.
f.s. 6.3 scale. Model DLW —same,
but occuracy .5% f.s. down to 20%
p.f. and up to 500 c.p.s. Ronges
from .2 w. fs. at 75/150/300 v.
University Model—same, but 4"
scale and reduced accuracy.

Model VAW —Volt-Amp-Watt.
meter. AC. Accuracy —.5% f.s. for
E. and 1; .75% f.s. for w. Ranges
for *50-800 c.p.s.”” model—50/100/
200/250/500 w.; 1/2/2.5/5 hw. f.s.
at 100/200/500 v. {.s. down to 50%
p.f.; "50-125 c.p.s.” model has ad-
ditional ranges of 12.5/25 w. f.s.
and 25/50 v. f.s.

50/100/200 v. f.s. 6.3 scale.

Can be supplied for panel mounting.

a NEW

portable
Field
instrument 4

5 v. 10 750 v.; 10 ma. to 10 amps. AC. long &’
scole. Moulded bakelite case with carrying strop.

Portable double pivot—
ed D’Arsonval,' dynamom-
eter,” and moving iron®
instruments, Single and
multirange. Switch con-
trolled to 5 amps. and 1|
kv. Self-contuined lo ap-
proximately 20 amps. and

1.5 kv. (DCHI to 30 kv.) UNIVERSITY MODEL

Model N — [conomicolly priced, rugged DC and Madel  Accuracy Scale F.S. Ranges Start At
AC voltmeters and ammeters. Accuracy —.5% f.s. ¢ 25% f.s. 6.3 3C 30 wo: 50 mv.
Switch controlled. Range combs. — 50 mv. to 1.5 'S 5% 5. 6.3 DC 1 po; 1 mv.
kv, (up t0o 5 k.-ohms/v.); 50 ma. to 50 amps. DC; WUNIV., 5% f.s. 4 DC 2 pa; ) mv.

DCHE 1% fs. 4" DC 1.5 kv. 50k Q/v.

:D 25% f.s. 6.3 AC/DC 5 ma; 1.5 v.
WUNIV. 5% fs. 47 AC/DC 10 ma; 7.5 v.
Ml 5% fs. 637 AC 10 mo; 7.5 v.

EPSTEIN FRAME

it

Madel FM — a zero torque multi-
range fluxmeter calibrated in max-

Test set, designed in accordance with ASTM specifications {sec. A341-49
and A343-49), for core loss measurements, determination of hysteresis
loops and magnetization curves, magnetic field ond AC permeability
tests. Inductors above and below 1 amp. available. Includes avtomatic
inlernal power compensation circvit. Contoins a DC ammeter, AC am-
meter, RMS voltmeter, flux voltmeter, low p.f. wattmeter, and fluxmeter
with convenient overlapping ranges. Model COL — core loss test set
with special .25% f.s. accurate flux voltmeter (6.3 scale), RMS voltmeter,

wells, Reads changes in flux linkage
of o search coil as it moves in a
magnelic ficld. Aecuracy-.5% f.s.
Sensitivity 1000 lines/div. using
standard 10 turn search coil {1000
turn coil = 10 lines/div.). 5.2" scale.
Calibrated search coil and
magnet ovailable for certification

ammeter ond wattmeter.

-—-—-——-ﬂ

SRIC instruments have hond-
drawn mirrored scales, electro-
statle and magnetic shielding
and temperature compensation.
Portables in general conform to
ASA specs €39.1-1951 for either
.25% or .5% class instruments. All
SRIC products are calibrated
ogainst primory standards that
have National Bureau of Stand-
ards Certificates of Accuracy and
are unconditionally guaranteed
for materials ond workmanship
for a period of one year,

-_----l---J

INSTRUMENT CORPORATION

purposes.

TYPE EW CASE

Model JWSP

All of the models described in this brochure, and in our complete cata-
log, are available as edgewise panel instruments with no loss in accuracy
or sensitivity. Scale lengihs — 5" {lype EW-5) and 7% (type EW-7). Switch
controlled. Single or multirange. In some cases, such as polyrangers,
they are supplied mounted in standard 19" rack panels. Model JW —
Accuracy — .5% f.s. Max. of 3 DC ranges (B.P.'s only) from 2 pa, ond
1.5 mv. f.5. Scale 4. New Madel JW5P — same, but can contain up
to 10 switch controlled ranges. Rectangular DC and AC models avail-
able at accurocies from 5% to 1% f.s.

ELECTRICAL INSTRUMENTSCOF PRECISION SINCE 1927

AC-DC
VOLTMETERS
AND

AMMETERS

TESTING
INSTRUMENTS

For details,
circle #6% on
Reader Service Card



SPECIAL INSTRWY
by SENSITIVE RESEARCH

T
" Model INCRE

_‘-‘. Model INCRE — Differential Incremeter. A NEW .05% f.s. accurate

- expanded scale DC standard for rock panel mounting or portable use,
Combines the high comparison accuracy of the differentiol instrument with
a .005% stable source. Scole has an effective length of 63" or 70", and o
resolution of 1000 divisions. Each 10% of any range is expanded over the
instrument’s actual 6.3” or 7 scole length. Direct reodingl No balancing or
nullingl Single or multironge combinotions from 200 uo. to 10 amps. ond
200 m.v. 1o 1 kv, The Standard Voelt is the infernol source used, and is
available separately. Input 115 v. 60c.p.s. 25 vo. Output 1.0 v. and 1. 0185 v.

- to within .01%. (Exoct E. can be certified to .001%).

MODEL SCAMA — SCALE DRAW-
ING MACHINE used to manually
draw and print any flat electrical
indicating instrument scale where
the ongular deflection of the instru-
men's pointer is no greater than
110° {adapter avoilable for arcs of
270°). This unit is a duplicate of
those we hove used in our labora-
tory since 1927 and is copable of
drawing precision scales to all the
accurocy thot the resolution of an
instrument will permit.

INSTRUMENT ACCESSORIES

VACUUM THERMOCOUPLES (Instrument
type)—Sensitivities from 1 ma. to 1 amp.
OQutput approximately 8-10 mv. open cir-
cuit. UHF types. Isolated or contoct heaters.
Special long-time constants. AIR COUPLES
to 100 amps. (higher on special order).

LABORATORY STANDARD SHUNTS—Ac-
curacy—.1% or .05%. Potential drop 50 mv.,
100 mv., or 300 mv. Yalves from 1 amp. to
1000 amps. Rated for continuous duty.

MULTIPLIERS—Available to extend voltage
ranges of all instruments. Accuracy — .1%
or .05%.

FORMICA CASES are available for oll port-
able instruments normally supplied in a
wood case. They are structurolly strong, a
good dust and humidity barrier, and wiil
look like new for the life of the instrument.

MODEL STC — Minioture Standard Cell. Ac-
curacy — .025%. Nominal output 1.0185 v,

Specifications subject to change without nofice.
Printed in U. S. A,

NEW ROCHELLE, N. Y.

For details, circle #70
on Readei Service Caid
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Model RA measures the ratio
of 2 DC currents or voltages. ‘
Accur<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>