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MINIATURIZED
TRANSFORMER
COMPONENTS [

Items below and 650 others in our catalog A.

HERMETIC SUB-MINIATURE
AUDIO UNITS

COMPACT
HERMETIC
AUDIO FILTERS

I
T

These are the smallest hermetic audios made.
Dimensions ... 1/2x11/16x 29/32 . .. Weight.8 oz.

TYPICAL ITEMS UTC standardized filters are for

Type MIL Pri. imp. Sec. Imp. OC in Response Max. level J :
rzg. Application Type  Ohms Ohms  PriMA +2db (Cyc) dbm low pass, high pess, and band
H 30 lnput to grid TFlAlOYYf _ 50° 62 500 0 150-10,000 +13 pass application in both inter- 1 e
R3¢ Single plate to single TF1A15YY 10,000 90,000 0 300-10,000 —+13 [ : I ~
grid, 3:1 - o stage and line impedance de- :
H-32 Slnxle plate to line TF1A13YY 10,000* 200 3 300- 10,000 +13 . i
—— — — o — ——— — — — B val 1
W33 Single plate to low  TF1A13YY 30,000 50 1 300-10,000 F15 signs. Thirty four stock values, 1IN | i
impedance - E— — ST others to order. Case 1-3/16 x §
H-34  Single plate to low TF1A13YY 100,000 &) -10, ] N
~_ impedance 1-11/16 x 1.5/8 —2-1/2 high i | L
H-35 Reactor TF1A20YY 100 Henries-0 OC, 50 Henries-1 Ma. OC, 4,400 ohms. - Weight 6-9 oz g L %
H-36 Transistor Interstage  TF1A15YY 25,000 1,000 .5 300-10,000 F10 7l . ratascney
*Can be used with higher source impedances, with corresponding reduction in frequency range and current
i....,i..,; | |
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AUDIO UNITS

P 3 > UTC Sudouncer and sub-
subouncer units p-ovide ex-

sbd et e ceptional efficiency and frequency range in miniature
T =T = size. Constructional details assure maximura relia-
% 7 S W bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight
A § TR R 1/50 Ib.

R PRCQUENCY -CVCLLS PER SLCOND. M“ o'c‘

Type_ - iippllcation _Llevel  Pri.lmp.  in Pri, _ Sec.Imp. Pri. Res. Sec. Res.
*$S0-1  Input AT 200 0 250,000 13.5 3700
- o 50 52500 o

$50-2 Interstage /3:1 + 4V.U. 10,000  0-25 _ 3C,000 750 3250
*SS0-3  Plate to Line +20V.U. 10,000 3 200 2600 35
-l 25000 15  s0
SS0-4 Output +20v.U. 30000 1.0 50 2875 4.6
_SS0-5  Reactor 50 HY at 1 mil. D.C. 4400 ohms D.C. Res. e

$S0-6  Output +20V.U. 100,000 5 60 4700 33
*$S0-7  Transistor +10V.U. 20,000 5 800 850

Interstage 30,000 .5 1,200 125

* Impedance ratio is fixed, 1250:1 for $50-1,1:50 for SSO-3.
Any impedance between the values shown may be employed.

OUNCER (WIDE RANGE)

AUDIO UNITS HERMETIC g A~
L]
Standard for the industry for 15 yrs., these VARIABLE i fy 2
units provide 30-20,000 cycle response in a INDUCTORS 2 —
P ) . ; .
case 7/8 dia. x 1-3/16 high. Weight 1 oz. Thase_ifiduttors. pro- : - ~J
TYPICAL ITEMS vide high Q from 50-.10,0p0 & -~
- — — — cycles with exceptional stability. Wide in- 3 foess
nge Application - Pri. Imp sec. Imp ductance range (10-1) in an extremely 0w, By oo™ o
0.1 Mike, pickup or line to 50, 200/250, 50,000 o compact case 25/32 x 1-1/8 x 1-3/16 . . . Y
1 grid ~ 500/600 B Weight 2 oz. 2
04 Single plate to 1grid___ 15000 68,000 TYPICAL ITEMS » p—et e T
Sl ginile gt tomemanics:| 197059 95,000 TYPE No. Min. Hys. Mean Hys. Max. Hys. DC_Ma ¥ |
e T TR HVC-1 .002 .006 02 100 ¥'?
-9 .C. 0 50, 200/250, 500/600 U :
0 isr:ng:ﬁ plate to line, D.C. 15,000 / /! TR TE T i iy §.,
-~ -
0-10 Push pull plates to line 30,000 ohms 50, 200/250, 500/600 HVC-5 .07 .25 7 20 g
plate to plate HVC-6 k2 -6 2 15 €1
012 Mnﬁnlg»and matchlng 50, 200/250 50, 200 250, 500,600 HVC-10 7.0 25 70 35 ) e
0-13  Reactor, 300 Hys.—no DC ; 50 Hys.—3 MA. D.C., 6000 ohms HVC-12 50 150 500 15 i

" 10
APPLIED VOLTAGE AT I000CYCLES

LET US MINIATURIZE YOUR GEAR.

SEND DETAILS OF YOUR NEEDS for SIZES and PRICES World Radio History
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on 3-WATT Bl Gackt

miniaturized axial-lead wire wound resistor

This power-type wire wound axial-lead
Blue Jacket is hardly larger than a match
head but it performs like a giant! 1t's a

cost, eliminate extra hardware, save time
and labor in mounting!
Axial-lead Blue Jackets in 3, 5 and 10

rugged vitreous-enamel coated job—and  watt ratings are available without delay
like the entire Blue Jacket family, it is in any quantity you require. % & %
built to withstand severest humidity per- .

SPRAGUE WATTAGE DIMENSIONS MAXIMUM

e TYPE NO. RATING L (inches) D  RESISTANCE
. . 4 . f inches
Blue Jackets are ideal for dip-soldered Al

sub-assemblies . . . for point-to-point wir- 1SR ~ Ve ' 100000 ‘
ing . . . for terminal board mounting and s 2 o P Sl
28E 10 % %s 50,000 §2

processed wiring boards. They're low in

Standard Resistance Tolerance: 5%,

s p n n GM WRITE FOR ENGINEERING BULLETIN NO. 1118

SPRAGUE ELECTRIC COMPANY =« 235 MARSHALL ST. - NORTH ADAMS, MASS.

ProceepinGgs or THE I.R.E. August, 1955, Vol. 43, No. 8. Published monthly by the Institute of Radio Engineers, Inc., at 1 East 79 Street, New York
21, N.Y. Price per copy: members of the Institute of Radio Engineers, one additional copy, $1.00; non-members $2.25. Yearly subscription price: to members,
one additional subscription, $9.00; to non-members in United States, Canada and U.S. Possessions $18.00; to non-members in foreign countries $19.00.
Entered as second class matter, October 26, 1927, at the post office at Menasha, Wisconsin, under the act of March 3, 1879, Acceptance for mailing at a
special rate of postage is previded for in the act of February 28, 1925, embodied in Paragraph 4, Section 412, P. L. and R., authorized October 26, 1927.

Table of Contents will be found following page 96A



On the ocean floor...life begins at 5000 hours
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Electron tubes (right) for th: Transatlantic
T'elephone Cable between Newfoundland and
the British Tsles are being handmade at Bell
Lahoratories. Life 1est hank is shown left. The
eable system, which can carry 36 simultane-
ous. conversations, is a joint enterprise of the
American Telephone and Telegraph Company,
the British Post Office and the Canadian Over-
scas Telecommunications Corporation.

When the world’s first transoeeanic
telephone cable is laid aeross the
Atlantic it will contain hundreds
of electron tubes needed to amplify
voices. Deep on the ocean floor
these tubes must keep on working,
year after year, far beyond reach
of ordinary repair services.

Bell Telephone Laboratories
scientists have developed a tube of
unique endurance. Before a tube is
even considered for use in the ecable
it 1s operated for 5000 hours under
full voltage—more than the entire
life of many tubes.

But survival alone is not enough.
During the test each tube is ex-
haustively studied for behavior that
may foreshadow trouble vears later.
T'ubes that show even a hint of
weakness are discarded. Tor the
good ones, a life of many vears can
be salely predicted.

Bell Telephone Laboratories
scientists began their quest for this
ocean-floor tube many years ago.
Now it is ready—another example
of the foresightedness in research
that helps keep the Bell Telephone
System the world’s best.

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers (@? ﬁ—;js
t B

for creative men in scientific und technical fields

(TEONE
AT

_




NEW GERMANIUM POWER RECTIFIERS @
REDUCE VOLUME AND WEIGHT 75%

TYPE
4JA3011

Because of the higher efficiency of germanium, these
new G-E rectifiers achieve a full 75% saving in size and
weight—and yet actually cost less than any conventional
type dry rectifier in use today. This sharply-reduced
weight and volume is a result of greatly-increased power
per cell in G.E.’s unique low-loss rectifier.

Compare and see! For new efficiency in your 1955 de-
signs go the limit with new G-E Germanium Power
Rectifier, Tell your rectification problem to the G-E
application engineer—write today to: General Electric
Company, Semiconductor Products, Section X5285,
Electronics Park, Syracuse, New York.

NOW AVAILABLE IN PRODUCTION QUANTITIES

These rectifiers are available in standard combinations consist-
ing of one or more rectifying elements. A few of the typical
ratings are listed below,

D-C QUTPUT AT 55¢C
{Resistive Load)

24 amps @ 60V

12amps @ 94V
8 amps @ 140V

CIRCUIT

Half Wave

Full Wave Center Tap 24 amps @ 60V
10 amps @ 140V
Full Wave Bridge 10 amps @ 125V

Tlhiree-Phase Half Wave 17.8amps @ 93V
11.2amps @ 139V

Three-Phase Bridge 11.2 amps @ 188 V

GERMANIUM

POWER
RELTIFIERS

Ratings to

85°C

Be ‘money-wise’’ and
“’“pound-wise’’ too, with these
stand-out design features:

@ Weight and volume reduced
75%

@ Rectifier losses have been re-
duced to V3 or less

No forward aging =ffects...no
need for age-compensating
devices

Pragfess fs Our Most /mporfam‘ Prodvct

GENERAL &3 ELECTRIC

PROCEEDINGS OF THE 1.R.E. August, 1955
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PERKIN...HAS A STANDARD POWER SUPPLY FOR YOUR EVERY NEED

IMMEDIATE DELIVERY!!

PERKIN

eERK/y TUBELESS !

MAGNETIC AMPLIFIER
v REGULATED DC
POWER
SUPPLIES

REGULATION: * 1% (o) from 5.32V
DC {b) from 1.5 to 15 amps. [c] from
105-125V AC. (single phase, 60 cps.)

MODEL 3 RIPPLE: 1% rms @ 32V and full load,
& 3 o . increases to max. of 2% rms @ 5V and
MR 532.15 R 1 R full load. RESPONSE: 0.2 sec.

5T032v. ) ; ‘ - . METERS: 4%, AM ond VM; 2% accuracy.
@ 15 AMP. ~ : § - - MOUNTING: Cabinet or 19" rack panel.
(CONT.) S 643 * FINISH: Boked Grey Wrinkle.
; WEIGHT: 150 Ibs.
DIMENSION: 227 x 17% x 14, "

REGULATION: * 1% * (o} at 28V DC;
- increases to 2% max. over the range
= 24-32V; does not exceed 2V regulation

over the range 4-24V DC (b} from 1/10

full lood to full load (¢] at a fixed AC

Input of 115V.

RIPPLE: 1% rms @ 32V and full lood;

2% rms max., @ any voltage above 4V.

- AC INPUT: 115V, single phase, 60 c¢ps.
. FINISH: Baked Grey Wrinkle.
= WEIGHT: 130 Ibs.
DIMENSIONS: 22" x 15 x 14, "

© REGULATION: = 1% (a} from 10 to 40V
DC (b) from 100 to 130V AC (¢} from 3
: . 3 to 30 Amps DC, RIPPLE: 1 % rms.
MODEL - AC INPUT: 100-130V, 1 phase, 60 cycles.
MR1040-30 . RESPONSE: 0.2 sec. METERS: 4','" AM
M,
107040 V. o TG, Cabinet ui
@ 30 AMP. ‘ ] MOUNTING: Cabinet with 19 rack panel.
(CONT.) Ny . FINISH: Baked Grey Enamel.
\ WEIGHT: 200 Ibs.
DIMENSIONS: 22 x 15 x 23"

- REGULATION: % Y, % (a} from no load
to ful lood. [b} from 24.32V DC. (¢} for
230* or 460) V £ 10%.
DC OUTPUT: 24.32V @ 100 amps.
_ AC INPUT: 230 or 460V * 10%, 3
- phase, 60 cycles.
24 10 32 V. g RIPPLE: | % rms. RESPONSE TIME: 0.2 sec.
@ 100 AMP. : _ MOUNTING: Cabinet or 19" rack panel.
(CONT.) ; WEIGHT: 250 Ibs.
DIMENSIONS: 25 x 15" x 15

*This unit will be supplied for 230V AC Input
unless 460V is specified.

PERKIN
ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDO, CALIF. « ORegon 8-7215 or EAstgate 2-1375

Meetings with Exhibits

@ As a service both to Members and the
industry, we will endeavor to record in
this column each month those meetings of
IRE, its sections and professional groups
which include exhibits.

Aug. 24-26, 1955
Western Electronic Show & Conven-
tion, Civic Auditorium, San Francisco,
Calif.
Exhibits: Mr. Mal Mebley, 344 N. La-
Brea, Los Angeles 36, Calif.

1933 WESCON
AUGUST

Sept. 12-16, 1955

Tenth Annual Instrument Confer-
ence & Exhibit, Shrine Exposition
Hall & Auditorium, Los Angeles, Calif.

Exhibits: Mr. Fred J. Tabery, 3442 So.
Hill St., Los Angeles 7, Calif.

Sept. 26-27, 1955

IRE Sixth Annual Meeting of the
Professional Group on Vehicular
Communications, Hotel Multnomah,
Portland, Ore.

Exhibits: Mr. Henry S. Broughall, Gen-
eral Electric Co., 2727 N.W. 29th Ave.,
Portland, Ore.

October 3-5, 1955

National Electronics Conference,
Sherman Hotel, Chicago, Ill.
Exhibits: Mr. G. J. Argall, ¢/o DeVry

i Technical Institute, 4141 Belmont Ave.,
Chicago 41, Il
Oct. 31-Nov. 1, 1955

IRE East Coast Conference on Aero-
nautical & Navigational Electron-
i&s, Lord Baltimore Hotel, Baltimore,

d.

Exhibits: Mr. C. E. McClellan, Westing-
house Electric Corp., Air Arm Div,,
Friendship International Airport, Balti-
more, Md.

Nov. 34, 1955

Annual Electronics Conference, Kan-
sas City Section, Town House Hotel,
Kansas City, Kans.

Exhibits: Mr. Charles V. Miller, Bendix
Aviation Corp., P.O. Box 1159, Kansas
City 41, Mo.

Nov. 79, 1955

Eastern Joint Computer Conference
(IRE-AIEE-ACM), Hotel Statler,
Boston, Mass.

Exhibits: Mr. J. D. Porter, Digital Com-
puter Lab., Barta Building, M.LT.,
Cambridge, Mass.

Nov. 28-30, 1955
l Instrumentation Conference & Ex-
hibit, Atlanta Biltmore Hotel, Atlanta,
Ga.

Exhibits: Mr. W. B. Wrigley, Engineer-
ing Experiment Station, Georgia In-
stitute of Technology, Atlanta, Ga.

Feb. 9-11, 1956

Eighth Annual Southwestern IRE
Conference and Electronics Show,
Mltmicipa] Auditorium, Oklahoma City,
Okla.

Exhibits: Mr. Charles E. Harp, P.O. Box
764, Oklahoma City, Okla.

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE I.R.E. August, 1955



The Radaligner is a two-band sweeping oscillator
designed to be used with a standard oscilloscope
to determine frequency response of circuits from
10 to 170 mec. For frequency identification, the
Radaligner includes eight narrow, customer-speci-
fied, crystal-controlled markers and a single vari-
able marker covering both sweeping oscillator
ranges. Center frequencies of sweep ranges also

set to customer’s requirements.

A combined sweeping oscillator and crystal
marker generator, the Rada-Sweep is designed
especially for rapid alignment of radar IF
amplifiers. Used with an oscilloscope, it will
display response curves of IF amplifiers and
mark up to nine frequencies to allow precise
adjustment of response.

For complete information write:

Wide Band Sweeps for
Aligning
Radar IF Amplifiers

40 cps power line.

KAY

Radaligner

SPECIFICATIONS

Sweep: Regular sawtooth, adjustable around or synchronized with

Frequency Range: Center frequencies may be selected at any two
points in the I5 to 80 me¢ band. Wide Band Narrow Band
Sweep Width: Center Frequency below 30 mec: =5 mc
Center Frequency above 30 mc: =10 mc
Amplitude Modulation While Sweeping: Less than 0.05 db/mc.
RF Output Voltage: 250 millivolts into 70 ohms.
RF Output Control: Switched attenuators: 20 db, 10 db and 3 db.
Continuous attenuator: approximately 6 db.
Markers: Fixed: Eight, narrow pulse-type, crystal-controlled markers,
positioned at customers' option. Available singly or in any
combination through individual switches.
Variable: Frequency continuously variable throughout selected
sweep ranges. Frequency calibration accurate to within 0.5%.
Marker Output Voltage: Positive pulse, approximately 10 volts peak.

=+0.5 me
*+|5mc

Marker Output Control: Continuously variable, zero to maximum.
Power Requirements: 105 to 125 volts, 50-60 cps, approx. 110 watts.
Price: $795.00 {rack-mounted), f.o.b. plant. Cabinet $35.00 extra.

KAY Kada - Sweep

SPECIFICATIONS

Center Frequencies: 30 and 60 megacycles.
Oshers may be added to special order.
Sweep Width: Wide—20 mc or N=-_~—3 mcs

selected by a ~===! Lwren,

Sweep: All electronic, linear sawtooth, Sweep
signal is brcught out to terminals for con-
rection to oscilloscope horizontal amplifier.
Sweep repetition rate is adjustable around
and may be synchronized to the cps line.

Markers: Up to 9 crystal positioned pulse
type marks fed directly to scope vertical
amplifier, Four supplied standard at 25, 35,
55 and 65 mcs. Others located as specified
by purchase~. The standard marks may be
replaced with others as specified. Individ-
val on-off control of each mark,

Amplitude Modulation While Sweeping: Less
than .05 db/mc.

RF Output Yoltage: 250 millivolts across 70
ohms.

RF Output Control: Switched Attenuator: 20
db, 20 db, i0 db. Continuous Attenuator:
covers approrximately 5:1 ratio.

Marker Output Voltage: Positive pulse,
approx. 10 V peak,

Marker Output Control: Continuously var:
able, 0 to maxim im.

Power Supply: 105 t> 125 volts, 50 to 60 cps.
Power input apprcximately 100 watts. Ci:-
cuit electronically egulated.

Price: $395.00 f.o.b. plant with standard
marks. Any standard mark may be replaced
with a special freque.cy—$10.00 each, Ad-
ditional marks at $20.L0 each.

e [(AY ELECTRIC COMPANY s e o

DEPT. I-8

FROCEEDINGS OF THE 1L.RE.
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August, 1955

World Radio Histo

PINE BROOK, N. J.

s
-~



FF (identification, friend or foe)

the Electronic Sentinel
THAT MUST NOT FAIL

A “blip” on the radar screen . .. and IFF goes into action.
IFF sends out interrogating signals which automatically trigger
an identifying reply signal. That is why IFF dare not fail.

Admiral has been entrusted with the production of IFF
equipment now in use on a major portion of all our military
aircraft and anti-aircraft defense installations. Admiral
production techniques assure unfailing reliability for the
equipment, and Admiral advance research is helping to make
IFF secure against enemy jamming,

Admiral offers exceptional facilities for research, development
and production of electronic or electro-mechanical equipment.
Address inquiries to:

AJM"ra’ CORPORATION

Government Laboratories Division . Chicago 47, lllinois

ENGINEERS! The wide scope of work in progress at Admiral creates
challenging opportunities in the field of your choice. Write to Director
of Engineering and Research, Admiral Corporation, Chicago 47, lllinois.

took to Admiral ror
RESEARCH
DEVELOPMENT
PRODUCTION

in the fields of

COMMUNICATIONS, UHF and
VHF airborne and ground.

MILITARY TELEVISION, receiving
and transmitting, airborne
and ground.

RADAR, airborne, ship and

l ground.

RADIAC

MISSILE GUIDANCE
TELEMETERING

CODERS and DECODERS
DISTANCE MEASURING
TEST EQUIPMENT

Send for Brochure

... complete digest
of Admiral's experience,
I equipment and facilities.

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE LR.E August, 1955



MICRO
POWER METER

DC to 11,000 mc

measures microwave power
with only one probe

Over the entire frequency range DC to 11,000 MC, Polarad’s new Micro Features and Specifications:
iti i H single power probe for all frequencies.

Power Meter utitizes .only one power probe, s_upplled aan integrai part 150; overfoa i ey

of the irstrument. This unique power probe will sustain severe overloads

Direct reading.
without burnout since it does not contain hot wire barreters or other Broadband Coverage

....DC to 11,000 mc continuous

f - in single mount.
delicate components. « Multi-Power Range ........ eveemrmensrend 0-1 mw, 0-10 mw,
; . . 0-100 mw.
This new rugged and stable instrument reduces microwave power readings 0 tfn;b:-brlno dbm,
to tt]e sim.plit.:ity.of everyday low frequency measurements. It is a true rms . Impedance 50 chms coaxial.
milliwatt indicating meter accurately measuring CW and pulse power, in * VSWR 'e;stthggo }).4':11 from
orpe ong q 0 C.
milliwatts and dbm. Insensitive to line voltage changes. Less thar 2:1 from
N . ) 5000 0 11,000 mc.
Because of its wide band coverage, the Polarad Model P-2 is outstanding Accuracy + 1.0 db.
as a general lab and field instrumen ilabl Connector Type N piug.
general la ment, available for power measurements input. Power Reaired ‘115v +10%, 60 cps.

at all commonly used frequencies. The P-2 can be completely calibrated

. Dimensions ... ..10” x 87 x 8”.
from its own self-contained DC source.

Weight 14 Ibs.

KLYSTRON
TUBE TESTER

tests all klystron tubes

Now, for the first time, you can test all commercially avaifabie kiystron Features:
tubes, built-in cavity types as well as those requiring external cavities, . Performs the following basic tests:
just as easily as you make tests on vacuum tubes. a. Filament continuity.
, X b. Short circuit tests between all elements.

Polarad's new Model K-100 Klystron Tube Tester provides complete meter- c. Static d-c tests—measurement of rated d-c currents and
ing facilities and control adjustments with a tube data chart to determine g :‘_’f‘"t@st- Iation of cathode current versus redacea

. . q . . —r
settings. Safety features protect personnel at all times when testing filament voltages, o curremt versu
tubes requiring high voltages. e. Dynamic test—provisidn is made for external modulation

so that klystron tubes may be dynamically tested with
external r-f measuring equipment.

Special adapter mount for all commercial types of klystrons.
Safety teatures protect personnel during tests.

Protective devices prevent misadjustment ana save tubes from
FIELO MAINTENANCE SERVICE AVAILABLE h
THROUGHOUT THE COQUNTRY accidental burnout.

Built-in heavy duty blower provides forced air cooling of the
klystron tubes.

Tester designed to be adadted for future tubes

Built-in Universal Power Supply may be used for klystron testing
purposes outside the instrument.

e W NPt e B ELECTRONICS CORPORATION REPRESENTATIVES gayton Washington, 0.C.

Albuquerque Fort Worth Westbury
*0v,; FRPPINY .\\“ 43-20 34th STREET Atlanta N l'.‘os AYngekles (v;linsaon-ial!'en!or
% Baltimore ew Yorl anada: Arnpriof,
. -
’
LONG ISLAND CITY 1, N. Y. * EXeter 2-4500  gayonne Newton Toronto
Bridgeport Philadelphia Export: Rocke
Buffalo San Francisco Interrational
Chicago Syracuse
PROCEEDINGS OF THE I.R.E. August, 1955
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Transﬂclions

At least one of your interests
is now served by one of IRE’s
23 Professional Groups

Each group publishes its own specialized papers in ita Transactions,
some annually, and seme bi-monthly. The larger groups have organ.

ized local Chapters, and they also ap technical i at IRE
Conventions.

Aeronautical and Navigational Electronics (G 11) Fee $2
Antennas and Propagation (G 3) Fee $4
Audio (G 1) Fee $2
Automatic Control (G 23) Fee $2
Broadcast & Television Receivers (G 8) Fee $2
Broadcast Transmission Systems (G 2) Fee $2
Circuit Theory (G 4) Fee $2
Communication Systems (G 19) Fee $2
Component Parts (G 21) Fee $2
Electron Devices (G 15) Fee $2
Electronic Computers (G 16) Fee $2
Engineering Management (G 14) Fee $1
Industrial Electronics (G 13) Fee $2
Information Theory (G 12) Fee $2
Instrumentation (G 9) Fee $1
Medical Electronics (G 18) Fee $1
Microwave Theory and Techniques (G 17) Fee $2
Nuclear Science (G 5) Fee $2
Production Techuiques (G 22) Fee $1
Reliability and Quality Control (G 7) Fee $2
Telemetry and Remote Control (G 10) FFee $1
Ultrasonics Engineering (G 20) Fee $2
Vehicular Comimunications (G 6) Fee $2

IRE Professiorial Groups are only open to those who are
already members of the IRE. Copies of Professional
Group Transactions are available to non-members at three
times the cost-price to group members.

The Institute of Radio Engineers
1 East 79th Street, New York 21, N.Y.

USE THIS COUPON
Miss Emily Sirjane PG-855
IRE—1 East 79th St,, New York 21, N.Y

Please enroll me for these IRE Professional Groups

8A

Professional Group
on
Fleetronice
Computers

The clectronic computer today
stands as one of the most important
of all engineering tools and is in
widespread use in many military, in-
dustrial, and scientific applications.
And yet just a decade ago, only a
handful of these machines were in
existence,

The ficld of electronic computers
is thus one of the yvoungest and fast-
est growing branches of the radio
engineering art. The rapid expansion
of this field led to an urgent need
for a means wherceby the computer
engineer could readily keep abreast
of the many developments in this im-
portant new field.

In response to this need, the IRE
Professional Group on Electronic
Computers was formed in October
of 1951. Interest in the Group was
so great that membership quickly
grew to more than 3500.

The principal activity of the
Group is the publication of TRANS-
ACTIONS, containing technical
papers describing recent develop-
ments in the computer field, reviews
of current literature, and news.
TRANSACTIONS is published
quarterly and sent to all Group
members who have paid the annual
assessment of $2. Thus the Group
member is provided with an invalu-
able source of authoritative informa-
tion in his particular field of special-
ization.

lach year the Electronic Com-
puter Group co-sponsors computer
conferences on both the Iast and
West Coasts, and organizes several
| sessions at the IRIS National Con-
| vention. Those papers given at the
IRE National Convention dealing
| with computers are automatically
sent to Group members free of
charge.

In addition to these national
mectings, the Group has organized
some 13 Chapters all over the coun-
try which hold local meetings in con-
junction with IRIS Sections, thus
fithing out a program of technical
activities which has proved indis-

............................................................. $ . .
) $ ' pensable to the computer engineer.
Name oo e e e e 00000060 |
Address oo e e e e e e
JIEE3  500000000000008000600000006806005600006000006060I00 BABACEAR 08060000, a). ﬂ—. 3. ﬂm
Please enclose remittance with thi ler.
case enclose MRS ) Qi) ey ! Chairman, Professional Groups Committee
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New S:mpum
Core Meter

Moveme

Here's the new Simpson Core-Type Meter
Movement. It's a more compact, more sensitive,
self-shielding movement that gives electrical
measurements with laboratory accuracy, yet

has the ruggedness to withstand severe

shocks. Its accuracy specifications are so rigid
that Simpson engineers had to devise
vnusual production techniques.

Let Simpson engineers design panel meters
using the new core movement to your
special instrument requirements. Simpson
continues to maintain its large stock of
standard panel meters in over 700 sizes and
ranges, available through distributors.

RUGGEDIZED METERS

Simpson's 2%, ” and 32" Panel Meters are
available in sealed, ruggedized models to
meet specifications MIL-M-10304-(Sig. C).
Movements are sealed against moisture and
other adverse atmospheres, and are
spring-mounted to absorb excessive vibration,

SEND FOR NEW CATALOG 17

INSTRUMENTS THAT STAY ACCURATE ELECTRIC COMPANY

5201 W. Kinzie St., Chicago 44, lllinois, Phone: EStebrock 9-1121
In Canada: Bach-Simpson, Ltd., London, Ontario

PROCFFDIN " THE 1.R.} (gt 33 O



qurg/' ex Coaxial Cable

CHOSEN FOR

WFMY-TV TRANSMISSION LINE!

8

L,
; ¥ A

Station WFMY-TV in Greensboro, N. C., went on the air January 2,
1955, with a feed system consisting of two 314" Styroflex cables.

These cables are installed from the 25,000-watt transmitter, located
approximately 200 feet from the footing of the tower, to the base of the
antenna 658 feet above ground. The installation is an unusual one,

as this photo shows.

Mr. William E. Neill, Chief Engineer of WFMY-TV, reports that

the Styroflex cables are operating satisfactorily and are holding air
pressure to the point where use of a dehydrator has not been necessary.
The cables’ performance, according to Mr. Neill, measures up to

every expectation both electrically and mechanically.

PHELFS DODGE COPPER PRODUETS

CORPORATION

40 WALL STREET, NEW YORK 5, N.,Y.
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advancement M-E'-l)quLS'Tﬂ<

in instrument meters
design
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milliamperes

DIRECT CURRENT

INST, CO., US.A

Model MM2 MEDALIST
Actual Size

Handsome, modern design and a choice
of various colors to enhance the styling
of your equipment. Up to 50% longer
scale in the same space as ordinary type
greatly increases readability.
Interchangeable with ASA/JAN 2Y.

and 3%z inch sizes. Delivery now in all
standard ranges.

<% ﬁ ey ': \\
B A
R -
o A,

Comparison
of Medalist
and ® ] ®
Standard Style | ! = Py
e

marion electrical instrument company :
GRENIER FIELD, New Hampsh NEW Air-Ind

] 7 dustry rea
*Trademark Patents Pending,

copyright 1956 M.E.L. Co. MANCHESTER, N.H., U.S.A. -

> .

A
{illiunﬁptus %
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! shown here.

electronic equipment.
areas of operations at Airborne.

TYPE 124A WIDE RANGE POWER OSCILLATOR

200:2500 mc {in three ronges, 200-300, 300-
900 and 900-2500 mc).

300 mc: B watts, 600 mc: 20 watts, 1500 me:
10 watts, 2500 mc: 2.5 watls,

Frequency Range:
Power Output:

50 ohms

\ $2285.

Qutput Impedancet

....0.......0..........0.0...“.

\ TYPE3OPRECISION30 MC ATTENUATOR

Accuracy: = 0.2 db at any frequency from 25 to

35 Mc. Counter-type indicator reods attenuatiaon
| obove minimum insertion loss in tenths of a
decibel.

Range af Attenuation: B0 db

input Impedance: 50 ohms
(BNC connector)
Qutput Impedance: 50 ohms
(BNC connector)
Minimum insertion losss 25.0

db (ot 30 Mc)

$ 395.

[ EXE XX NN NN ENNENNNENEENSEXNENNNXXE N ]

TYPE 390A MICROWAVE
CRYSTAL TEST SET

Accepts ceromic cartridge and
coaxial types of both normal
and reversed polarities.
Remote test jack permits test-
ing crystals without removing
them from receiver.

Portable

Self-contained

$97.

[ A XA NN X NN NN NRENNNENNRENRNNNNHE N ]

All prices F.O.B., Mineola, N. Y.
Subject to change without notice.

AIRBORNE
INSTRUMENTS

LABORATORY

160 OLD COUNTRY ROAD -

124

MINEOLA, NEW YORK

WHEN WRITING TO ADV

0.......0...0.......Q......Q.............Q..................

.e. SOUGHT BY MANY

Seeking to overcome the deficiencies in many of today’s standard electronic
devices, engineers at Airborne Instruments Laboratory created the devices
Though developed for use at AlL, their adaptability for many
applications has resulted in a wide demand by manufacturers and users of
Thus, production and sales have become important

TYPE 40 INTEGRATING AMPLIFLER

The type 40 INTEGRATING AMPLIFIER is o
four-tube electronic integrator for use as
o component of specialized electronic
analogue computers.
The charocteristics of the unit especiolly
adapt it for such difficult opplications as:
Integration of video or other pulse
signals of fow duty factor;
long term memory of information
derived by intermittent sampling
of data.

$ 500.

0000000 0000000000000 00000000000000 O

TYPE 373 RECTANGULAR COORDINATE RECORDING SYSTEM

PEN POSITION SYSTEM

Range: B0 db of recorded voltage.
Pen Speed: full scale deflection (10 inches) in 1/4 second.
Accuracy: s'onc error less than = 0.25 db dynamic error fess than
0.4 db at moximum pen speed of 40 inches per
second
Input: audio frequency voltage of fixed frequency in the range

500 to 2000 cps.
200 ohm source

CHART POSITION SYSTEM
20-1/4, 121-1/2, and 729 inches per revolution of de-

vice under test. Moximum chart speed 10 inches per
second. Reversible chort drive.

2 microvolts minimwm input from
Selective amplifier bondwidth 35 cps.

$ 8,500.

0000000000000 000000000000000000000s

TYPE 116R POLAR
PATTERN RECORDING SYSTEM

Pen Positioning System

Input:
Audio-frequency voltage of fixed
frequency between 500 and 2000

cps. Amplifier bandwidth 35 c¢ps.
Maximum sensitivity 100 micro-
volts for full scale deflection.
Pen Speed:
15 inches per second.
Accuracy:

Overall system static accuracy *=1%
of full scale.

Turntable Positioning System =
Input: ===
H ==
1:1 and/or 36:1 synchro signals, ==
115 volts 60 cps, size 5. %
Accuracy: - S
+ Maximum error degree. 0.2° at 0
6 R.PM,

$ 7500.

ERTISERS PLEASE MENTION PROCEEDINGS OF THE LR.J funust, 14
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New, low cost, versatile

Measures frequency, speed, rpm, rps, random events

Measures weight, pressure, temperature, acceleration™

Direct numerical readings 1 cps to 120 KC

High accuracy, simple operation, compact, rugged

-hp- 521A—$475.00

New -hp- 521A is designed to be the most useful, accu-
rate low cost industrial counter ever offered. It measures
frequency, speed, rpm, rps, and counts random events
within a selected time interval. With transducers, it
measures weight, pressure, temperature, acceleration
and other phenomena which can be converted to fre-
quengy. It 1s direct reading in cps, rpm or rps, and can
be used readily by non-technical personnel. Period of
count is 0.1 or 1 second; display time can be varied.

EEssssssssssssmmmmmmmmm Other versatile -hp- Counters

-hp- 524B Electronic Count-
er with 525 [526 series Plug-
Ins. Revolutionary all-pur-
pose, direct-reading counter.
Buy basic counter, plug-ins
giving measuring coverage
you need now. Later add other
inexpensive plug-ins to dou-
ble, triple counter’s useful-
ness. Basic caunter range: Fre-
quency 10 cps to 10 MC, pe-
riod 0 cps to 10 KC, stability
1/1,000.000. -hp- 524B,
$2,150.004.

-hp- 525A[B Frequancy Converters extend 524B’s range to
100 or 220 MC, increase video sensitivity. -hp- 525A[B,
$250.00.

-hp- 526A Video Amplifier increases counter’s semsitivity to
10 mv, 10 cps to 10 MC. $150.00.

-hp- 526B Time Interval Unit permits counter to measure in-
terval 1 psec to 100 days with accuracy of 0.1 psec, =0.001%.
$175.00.

Data subject to change without notice. Prices f.0.b. factory.

Electronic Test
Instruments

Quality, value,
complete coverage

August, 1955

The 50/60 cycle power circuit is used as the time base;
or, for greater accuracy, a plug-in crystal controlled
time base is available at extra cost. There are accessory
power supplies of —150 v dc, + 300 v dc and 6.3 v ac.
Connections are also sugplied for photocells and an

external 60 cycle stan

ard. Lightweight, compact,

sturdy; particularly useful with -5p- Optical Tachom-
eter Pickups and Tachometer Generators. -hp- 5214,
$475.00 (with plug-in crystal time base, $575.00).

.hp-

$915.004. ..

. »
_ :
M y

-hp- 508A Tachometer Gen-
erators. Use with electronic
counters, frequency meters to
measure directly 15 to 40,000
rpm. Produces 60 cycle output
frequency per revolution; (-/p-
5088 produces 100 cycles) -bp-
SO8A or 508B, $100.00.

5228 Electronic Counter.
Compact, moderate price; frequen-
cy, period or time measurements. 10
cps to 100 KC. Reads direct in
cps, KC, seconds, milliseconds.
Automatic count reset, repetitive
action. Stability 5/1,000,000, dis-
play length variable. Easily used
by non-technical personnel.

e

-hp- 506A Opti-
cal Tachometer -
Pickup. For meas- ]
uring rotation 300
to 300,000 rpm.
Ideal for moving
parts of small en-
ergy or where
mechanical con-
nection is imprac-
tical. $100.00.

ARack mount slightly less. *With transducers.

HEWLETT-PACKARD COMPANY
33420 Page Mill Road ® Palo Alto, Calif. ® Cable “"HEWPACK"
PLEASE SEND INFORMATION ON:
_ 521A ___522B ___524B & Plug-Ins ___SO6A ___SOBA/B

C

pany.
Street

City.

Zone_State.

13a



NEW PRODUCTS

& NEWS and

August 1955

CORRECTION

High Temperature Tantalum
Capacitors

Cornell-Dubilier Electric Corp.
has announced the development of
a new Tantalum slug tvpe electro-
lytic capacitor designed to operate
under wide temperature ranges.

These new type “TH” Tanta-
lums are rated from —355°C to
+125°C. Units rated to +175°C
can be supplied on specific order.
Standard case size § inch XZ inch
to 120 uf; only slightly larger to
240 uf. Series combinations can be
supplied at higher capacities and
voltage ratings. These new ca-
pacitors are suited for operation
under conditions of high G shock,
high thermal cycling, and severe
vibration.

Standard units range from 25 to
120 uf with a voltage range of 18
to 100 volts dcw. Higher capaci-
tances and voltages to 630 volts
dew, can be supplied. For further
information send for Engineering
Bul etin No. 529,

Welwyn Forms American
Sales Company

Welwyn Electrical Laboratories,
Ltd. (lingland) and Welwyn Can-
ada, Ltd., have announced the
formation of a new American
company to handle the sale of
Welwyn products on a national
basis. Operations of the new com-
pany are effective as of 1955.

Both the English and Canadian
companies are engaged in the
manufacture of high stability re-
sistors in the following types:
deposited carbon, miniature po-
tentiometers—glass sealed, high
value Welmegs—vitreous—enam-
el coated wire-bound—encapsu-
lated—deposited carbon—and
deposited carbon meter multi-
pliers. The American sales of
Welwyn resistors were handled by
Rockbar Corporation as national
distributors.

The new company, Welwyn In-
ternational, Inc., has established
offices at 3355 Edgecliff Terrace,
Cleveland 11, Ohio. John Buch-
spice, formerly associated with
Welwyn sales at Rockbar, has
been appointed Sales Manager.

14a WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE I.R.E.

These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information. Please
mention your L.R.E. affiliation.

Thermistor Compensated
Pyrometers

Three sizes of sealed and rug-
gedized instruments have been
added to the line of pyrometers
made by Assembly Products, Inc.,
Chesterland, Ohio. There are 4
black bakelite cases (23 and 3%
inch round and square) and 3
clear plastic case models. All have
automatic bimetal cold junction
compensation and thermistors for
high accuracy over wide varia-
tions of ambient temperatures.

loach has a screwdriver adjustor
for setting the reading, when in-
stalled, to within 1 per cent ac-
curacy. 17 temperature ranges are
listed as standard covering from
—400°° to 3,000°F. The corres-
ponding Centigrade is shown on
each dial. Sensitivity is 4 ohms per
millivolt. The new ruggedized
models 255 (23 inches) 355 (3%
inches) and 455 (4} inches) offer
the same choice of many tempera-
ture ranges and have the same
clectrical specifications.

A thermocouple calibrating re-
sistor is supplied with each pyrom-
cter. Additional resistors are
available for installations where
one meter is used with several
thermocouples and a selector
switch. Prices range from $20.00
to $50.00. \Write for Bulletin G-9.

Guided Missile Timer

I@‘

——

This small timer by Raymond
Engineering Laboratory, Inc.,

Smith St., Middletown, Conn., is
specifically suited for airborne
equipment or missiles. The unit
contains a spring wound timer and
a single-pole double-throw switch
which is thrown at the end of the
set time. The unit is available with
three different types of actuators:
Pull wire, dimple (explosive) mo-
tor, or g weight actuators, which
start the timing cycle. The unit is
suitable for mounting on a panel
or plate in a manner similar to
the way small potentiemeters are
mounted.

Maximum time delays vary
from 1 second to 6 minutes in the
various models. The switch is
rated at 5 amperes, 250 volts, non-
inductive. The unit will operate
at 40 g,'—60°F to 4200°F with
an accurzacy of + 10 per cent. It is
13 inches in diameter and 1 3%
inches deep behind the panel.
Finishes and materials conform to
Military Specifications.

The photograph shows a pull
wire actuated unit.

Multiplier Phototube
Catalog

“Du NMont Multiplier Photo-
tubes,” a comprehensive catalog
of operational theory, data on
applications, and specifications for
standard and special multiplier
phototubes—has just been pub-
lished by the Technical Sales
Dept., Allen B. Du Mont Labora-
tories, Inc., 760 Bloomfield Ave.,
Clifton, N. J.

The 64 pages of this illustrated
catalog have been divided into
three sections. The first section
contains a simplified technical dis-
cussion of photo and secondary
emissions, and their effect on
design and operation of multiplier
phototubes.

The second section describes the
utility of multiplier phototubes
for the major sciences and indus-
tries with details of specific appli-
cations in the mechanical, chemi-
cal, electronic, and nuclear fields.

In the third section, full speci-
fications on Du Mont standard and
special multiplier phototubes are
given, together with complete in-
formation on their accessories.

Requests for this catalog should
be on company letrerheads and
addressed to the Technical Sales
Department.

(Continued on page 16A4)
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"PLUG-IN™

ATTENUATION NETWORKS

Combining a wide range of attenuation with a "plug-
in’’ feature for adjusting input and output impedance.

_ feature permits input or output impedance to be changed to any value by su
stituting “plug-in” pads of the particular impedance desired.

These networks are intended for use in general laboratory and production
testing. They are extremely rugged, flexible and reliable. They are available in
either "T” or “Balanced H” circuits. A range of either 110 DB in 1 DB steps can
be obtained on the 2-dial series, or a range of 111 DB in 0.1 DB steps on the 3-dial
series. A special card type, non-inductive winding is used, giving a frequency
range of from zero to 50 KC. These units may be used above 50 KC with only a
slight decrease in accuracy. Resistor units are calibrated to 4-1.0% accuracy and
operate at a +20 DB (0.6 watt) maximum input level.

To insure low contact resistance and uniform contact pressure Daven
patented “knee-action” switch rotors are used. Silver alloy rotors, slip-rings and
contacts insure finest electrical performance. Daven’s exclusive “plug-in” impe-
dance Matching Networks are available in a wide range of impedance and loss.

Write for complete catalog data.

THE
DA VE N co. 195 Central Ave., Newark 4, N. J.

di = s VISIT DAVEN'S WESCON EXHIBIT AT BOOTH 415

o

o

N
’

<

0’!

o‘
o

Series 690

WORLD’S LARGEST MANUFACTURER OF ATTENUATORS

e



Relay Engineering Principles. .. #2
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These manufacturers have invited PROCEEDINGS
readers to write for literature and further technical
information. Please mention your |.R.E. affiliation.

\ // 4// /d /7 722 (Continued from page 144)
N7 > i) s
A W K

L“ R-C Oscillator

Two new features are made

. W/ - available on the Type 1210-B
N \: \N{ /7 Unit R-C oscillator designed by
General Radio Co., 275 Massa-
chusetts Ave., Cambridge 39,

Relay Armature Pivots Mass. Square wave output is pro-

vided over the entire frequency

range from 20 cps to 500 ke in
ENG/NEERS Kﬂow"' | addition to two sine-wave out-

Knife Edge Type Pin Hinge Type

. .. that a knife edge pivol eliminates all sliding friction of puts. The square-wave output is
moving parts characteristic in pin hinge armature mountings 0 to 30 volts [)Cilk-lO-])Cilk with
<« « friction means wear. about } us rise time. OQutput im-
. . . that any wear of armature pivots varies travel and air pedance is 2,500 ohms. A sine-wave
gaps destroying original adjustments of the relay. output of 0 to 7 volts is available
... that physical junction of a carefully annealed magnetic from a 50-ohm output impedance
armature against the backstrap at the knife edge eliminates with no-load distortion less than
an unnecessary airgap in the relay’s operating magnetic 1 per cent from 200 cps to 200 kc.
circuit. The only airgap remaining fs a working airgap be- A maximum of 45 volts is avail-
tween armature and core. This provides the greatest amount able from a 12'500_01““ output.

of working flux per ampere turn of the coil with resultant high
sensitivity and power.

. . . that simplicity of the knife edge pivot is a real factor in
relay cost when compared to the usual pin hinge assembly of
parts used to suspend the armature.

... that knife edge requires no lubrication to function perfectly.

It’s the Knife Edge Armature
Found on NORTH Relays

W Automatic recording of fre-
quency characteristics is made
possible by means of the second
new feature. The gear-drive pre-

| cision dial is arranged so that it
[ is driven automatically by a
3700 TYPE Tvpe 908-1" synchronous dial
FRONT MOUNTED drive. This motor drive can sweep
P ARMATURE RELAY any portion of each of the 5 decade
frequency ranges. Several methods
of synchronizing the sweeping
with pen recorders can be used to
give permanent records of fre-
quency response. With a cathode-
ray oscillograph the frequency
characteristics of a network can
be displayed when a Type 1210-PI

Cuts out friction and wear.
. Shaves routine maintenance expenses.

1
2
3. Slices an unnecessary airgap from a magnetic structure.
4

Pares your switching costs by its simplicity.

A fast acting relay (with knife edge armature pivot) for high detector and discriminator is used
speed calculating machinery and confrol type swilching. with the oscillator to provi(lc a
Available with one to three spring pile-ups, each containing horizontal-deflection voltage pro-

up to eight springs, and any combination of contact forms
as illustrated in NORTH'S New Relay Catalog. Double gold-
alloy contact points are standard,

portional to frequency.

The frequency calibration ac-
curacy of the Type 1210-B Unit
NOTE: Although North can supply a pin hinge pivo! relay, R-C oscillator is + 3 per cent. The
::;Z,Lh:btt:eb::‘f:d'?;: u::f 'anor'h systems, for reasons output control is logarithmic angl

y /R years o expenence. is calibrated from 0 to — 50 deci-

bels. The Type 1210-B Oscillator
is priced at $140 less power sup-

ply. The Type 1203-A unit power
HE NORTH ELECTRIC supply is priced at $40 and the
MANUFA(TURING COMPANY Type 1210-P1 Detector and Dis-

. e t | criminator at $75. All prices are
Originators of ALL RELAY Systems of Automatic Switching net f.o.b (‘mnbri(lge Mass.

Detailed specifications available on request.

548 South Market Street, Galion, Ohio, U.5.A. (Continued on page 1524)
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

Excellence in Electronics

gArTHEny

RAYTHEON MANUFACTURING COMPANY

Microwave and Power Tube Operations, Section PL-32

Waltham 54, Massachusetts

Raytheon makes: Magnetrons and Klystrons, Backward Wave Oscillators,
Traveling Wave Tubes, Storage Tubes, Power Tubes, Receiving Tubes, Transistors
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GENERAL PURPOSE DISC CERAMICONS have low series inductance
which assures efficient high frequency operation. Values from 5.0 mmf
to .02 mid. Rated at 500 Volts D.C. Working.

HIGH
VOLTAGE

HIGH VOLTAGE DISC CERAMICONS employ the same basic diameters
and design that have been standardized in 500 volt ceramic capacitors.
Conservative voltage ratings from 1 KV through 6 KV D.C.W. based on

extensive life test data.

TEMPERATURE
COMPENSATING

TEMPERATURE COMPENSATING DISC CERAMICONS offer a wide
combination of temperature coefficient and capacitance values. They
meet all requirements for RETMA REC-107A Class 1 ceramic capacitors.
Available in capacity ranges to 1940 mmf at 508 V.D.C.W

N

Patlet-Pak

. . Erie’s new exclusive
method of packaging values
801-811-831 ERIE Disc Cera-
micons . . . has many advan.
tages for automatic assembly
and easy inventory and stor.
age. Write for Pallet-Pak
Bulletin.

RESISTOR CORF.

7

ERIE DISC CERAMICONS are
available in the three categories
above, each having a wide range
of values. These capacitors consist
of flat ceramic dielectrics with fired
silver electrodes to which lead
wires are firmly soldered. Com-
pleted units are given a protective
coating of phenolic which is then
wax impregnated for moisture pro-
tection. Disc Ceramicon sizes from
%e" max. to %" max. diameter.
Write for complete description and
specifications.

ELECTRONICS DIVISION

ERIE RESISTOR CORPORATION
Main Offices and Factories: ERIE, PA.

Manufacturing Subsidiories

2 HOLLY SPRINGS, MISS. * LONDON, ENGLAND * TRENTON, ONTARIO

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE I.R.E.

Estill I. Green (A’27-M’36-SM’43—
F'55), director of military communication
systems at Bell Laboratories, has been
elected Vice-Presi-
dent in charge of
systems engineer-
ing.

Mr. Green, a
veteran of 34 years
of service with the
Bell System, brings
to his new as-
signment a long
record of engineer-
ing experience and
achievement, in-
cluding some 75
patents.

He began his telephone career in 1921
with the American Telephone and Tele-
graph Company’s Development and Re-
search Department, and with that depart-
ment transferred to Bell Laboratories
in 1934. For a considerable time he
specialized in toll transmission systems,
with particular interest in multiplex tele-
phone and telegraph systems. During
World War II he was engaged in develop-
ment work on radar testing apparatus and
other electronic equipment. He was ap-
pointed Director of Transmission Ap-
paratus Development in 1948 and in 1953
was named Directer of Military Com-
munication Systems.

Mr. Green received the Bachelor of
Arts degree from Westminster College in
1915 and the Bachelor of Science in elec-
trical engineering degree from Harvard in
1921. He is a Fellow of the .\merican In-
stitute of Electrical Engineers.

E. I. GREEN

0,
oo

E. F. Shell (M’51) has been appointed
Development Engineer in the Airborne
Computer Laboratory at International
Business Machines Corporation, Endicott,
New York. He came to IBM in 1952 as an
Associate Engineer in the Airborne Com-
puter Laboratory, and the following year
was appointed Project Engineer. He held
the latter position untif the time of his ap-
pointment as Develapment Engineer.

Mr. Shell received his early education
in Toledo, Ohio. He has attended the Uni-
versity of Toledo where he studied electri-
cal engineering and Wilmington College
where he completed courses in mathe-
matics.

During World War I, he served with
the U. S. Navy.

’
oo

The appointment of R. D. Chipp
(A'34-SM’43) as director of engineering
for all manufacturing divisions of Allen B.
DuMont Laboratories, Inc., has been an-
nounced.

Mr. Chipp, who has directed engineer-
ing for the DuMont Television Network

August, 1955



since 1948, will coordinate the engineering
activities of DuMont’s Television Re-
ceiver Division, Cathode-ray Tube Divi-
sion, Communication Products Division,
Instrument Division, and Government
Division. He will also serve as liaison be-
tween divisional engineering departments
and DuMont’s Research Laboratories. He
will continue to be available to the Du-
Mont Network for consultation and engi-
neering help.

Mr. Chipp has been active in radio and
television engineering since 1928. Prior to
his association with the DuMont Televi-
sion Network he was radio facilities engi-
neer for the American Broadcasting
Company and the National Broadcasting
Company from 1933 to 1941. Since 1938 he
has been closely identified with the design
and development of television broadcast-
ing techniques and equipment.

During World War 11 Mr. Chipp was
an officer in the U. S. Navy and saw serv-
ice with the Bureau of Ships. He was cited
for “development engineering of the early
radar equipment in the desperate early
months of the war, and, later, for the
splendid design of radar repeaters and
equipment.” Mr. Chipp has also served as
consulting engineer to the U. S. Navy,
Hazeltine Electronics, and a number of
broadcasting stations.

Holding the B.S. degree, he attended
Massachusetts Institute of Technology
and Newark College of Engineering.

Mr. Chipp is an associate member of
the Association of Federal Communica-
tions Consulting Engineers, a member of
the National Society of Professional Engi-
neers, the Society of Motion Picture and
Television Engineers, the U. S. Naval In-
stitute, the Veteran Wireless Operators
Association, and the Cum Laude Society,

The appointment of W. R. Sinback
(M’47) as Navy sales manager for the G.E.
Heavy Military Electronic Equipment
Department  has
been announced.

In his new posi-
tion he will be re-
sponsible for all
HMEE sales to the
Navy for such
products as radar,
sonar, and com-
munications equip-
ment.

Formerly  the
department's dis-
trict sales manager
in Washington for sales to the Army, he
will now have his office at HMEE head-
quarters in Syracuse.

Mr. Sinback, a native of Shannon,
Alabama, was graduated from Alabama
Polytechnic Institute with the bachelor’s
degree in electrical engineering.

(Continued on page 344)

W. R. SiNBACK
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é ;%HE WORLD’S BEST

HIGH FREG

The ERIE BUTTON SILVER-MICA* capacitor has been and still
is known to be the world's finest high-frequency capacitor. Since
1941, when ERIE originally developed the Button capacitor, this
compact, efficient unit has been the backbone capacitor of most
military and communications equipments.

The ERIE BUTTON SILVER-MICA capacitor is composed of
a stack of silvered mica sheets encased in a silver plated brass
housing with the high potential terminal connected through the
center of the stack. This compact design permits current to fan
out in a 360° pattern from the center terminal. ERIE uses short-
heavy terminals resulting in minimum circuit inductance. These
design features make ERIE BUTTON SILVER-MICA capacitors
the best for VHF and UHF applications. They are available in
a wide capacity range, a variety of styles and sizes, and have
many mounting arrangements.

Standard ERIE BUTTON-MICAS exceed the requirements
of characteristics W and X Mil C-10950-A.

*ERIE BUTTON Capacitors are made under U.S. Patent 2,348,693

stability is not essential.

ERIE ELECTRONICS DIVISION

ERIE RESISTOR CORPORATION
M ) ffice Foctoues ERIE, PA.

LONDON, ENGLAND * TRINTON, ONTARIO

HOLLY SPRINGS, MISSISSIPPI

Also available at ERIE are the BUTTON CERAM-
ICONS which have the same mounting and ter-
minal arrangements as the Silver-Mica capacitor.
These units have a ceramic dielectric rather than
the stacked sheets of silvered mica and may be
used in applications where extreme temperature

Write for complete description and specifications.
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1%" P.M. MOTOR

smaller - more efficient
minimum radio noise

MEETS MIL-M-8609 SPECS

ACTUAL SIZE

a complete new line of 1%°P. M. Motors

TORQUE AT |

OUTPUT SHAFT GEAR RATIO OF GEAR TRAIN
0OZ. iIN
15:1 to 33.000:1
100 15:1 to 33,000:1
15:1 to 33,0001
400 15:1 to  5,500:1
15:1 to 5,500:1

1

Smaller:50z. weight,2.14"1L,1.25"OD. (A typical example—Type AM-210).
Exceptionally High Torque due to unique, simpler magnet design.
Radio Noise Minimized.

—55° C to +71° C temperature range.

6000 to 20,000 RPM motor speed range. Speeds controllable to +1% over
a voltage range from 24V to 29V by using a governor.

Altitude-Treated Brushes have exceptionally long life.

Specially Designed Metal Brush Holders avoid sticking in environmental
tests and do not protrude into outside housing, permitfing full design
freedom.

Available with gear train, governor, brake or any combination thereof. For
gear train ratios, see chart.

Applications: radio, radar, actuators, drive mechanisms, antenna tilt-
mators, tuning devices, blowers, cameras and many others.

Wiite for further details today.

PERMANENT MAGNET MOTOR GEAR TRAIN DATA

Motor can be designed for speeds from 6000 RPM to 20,000 RPM.
Length of motor will vary according to power.
Length of gear train will vary according to gear ratio required—

1000:1 to 33,000:1 6 stages
300:1 to  5,900:1 5 stages
100:1 to 1,000:1 4 stages

40:" to 183:1 3 stages
15:1 to 32:1 2 stages

Other products include Actuators, AC Drive Motors, DC Motors, Fast Response
Resolvers, Servo Torque Units, Servo Motors, Synchros, Reference Generators,
Tachometer Generators and Motor Driven Blower and Fan Assemblies.

goin us 1n booth 237 at the Wescon Show

MANUFACTURING CO. aviontic division
OM Your Rotating Equipment Specialist RACINE, WISCONSIN
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Visit Booth 164 G .
1955 WESCON (N V7
Western Electric Show "N}' o '

and Convention
San Francisco
August 24 to 26

WHEN N 7 o &R
SPECIFICATIONS f & » 7
CALL FOR Qi—%/ flé

GLASS-TO-METAL SEALS
—CONSULT N8

HEADQUARTERS
FOR—

Ask E-T hermetic seal specialists for a quick, | COMPRESSION SEALS
econ(?mical‘solution to your design MULTIPLE HEADERS
problems involving glass-to-metal seals.
SEALED TERMINALS

E-I specialization and standard designing

means your specifications can be fulfilled, CONDENSER END SEALS
in most cases, by low cost catalog items. THREADED SEALS
E-I offers fast delivery in reasonable TRANSISTOR CLOSURES
quantities on seals developed for practically MINIATURE CLOSURES

every type of electronic and electrical

COLOR CODED TERMINALS

termination. Call, write or wire E-I, today!

PATENT PENDING — ALL RIGHTS RESERVED

— offering 8 important advantages including cush-
ioned glass construction, design standardization, One dena“da.ble Source
high dielectric strength, miniaturization, vacuum tight for all hermetically sealed
sealing, vibration resistant, super durability, maxi- terminal requirements!
mum rigidity, etc.

E| F/
ELECTRICAL INDUSTRIES ( ®

-
Diwision of sdmprerex Elechionics Cosporalion « 44 SUMMER AVENUE, NEWARK 4, NEW JERSEY



TYPICAL LABORATORY BENCH SETUP shows how simple it is to
hook up the input and load connections of the Solavolt for
testing a fluorescent ballast at several different input voltages.
It has attached input cord and plug, line on-off switch, and

three sinusoidal ac voltage outputs, all regulated within
*+1%: (1) a standard receptacle for fixed 115 volts (2) a
standard receptacle for a variable output of 0-130 volts and
(3) a pair of jacks for variable output of 0-130 volts.

1% Regulated AC Voltage Supply
Adjustable from O to 130 Volts

When an adjustable source of regulated ac voltage
is required for the accurate performance of a variety
of electrical or electronic equipment, a Solavolt is often
the simple, practical solution. It provides the close
regulating action of a Sola Constant Voltage Trans-
former (a static-magnetic stabilizer) with less than
3% harmonic distortion of the output voltage wave.

Two of the Solavolt’s three outputs are adjustable
from 0 to 130 volts. The third provides a fixed 115
volts. All three outputs are regulated =19 regardless
of input changes from 95 to 125 volts, and may be
used simultaneously within total maximum va rating.

SOLA

CONSTANT VOLTAGE TRANSFORMERS for Regulation of Electronic and Electrical Equipment ® LIGHTING TRANSFORMERS for All Types of Fluorescent
* SOLA ELECTRIC CO., 4633 West 16th Street, Chicago 50, lllinois, Bishop 2-1414 e NEW YORK 35: 103 E.

and Mercury Vapor Lamps.

Constant Votlage

TRANSFORMERS

Regulation is completely automatic and continuous
with response time of 1.5 cycles or less. Except for
the rotor of the autotransformer, there are no moving
parts, and no manual adjustments are required. There
are no tubes or other expendable parts.

The Solavolt is an ideal package unit, with carrying
handle, where portability and compactness is a factor.
It is particularly useful for general laboratory work,
instrument calibration, testing, general shop use, or
other similar applications. Solavolts are available
from your electronic distributor in either 250va or
500va capacities.

Write for Bulletin . . . . . TH-CVL193
for full electrical and mechanical
specifications of the Solavolt.

Visit Sola’s Booth No. 315-316 at the
Wescon Show.

—

125th St., TRafalgar 6-6464 ® PHILADELPHIA: Commercial Trust Bldg., Rittenhouse 6-4988 e BOSTON: 272 Centre Street, Newton 358, Mass.,
Blgelow 4-3354 ® CLEVELAND 15: 1836 Euclid Ave., PRospect 1-6400 ® KANSAS CITY 2, MO.: 406 W. 34th St., Jefferson 4382 ® LOS ANGELES 23:
3138 E. Olympic 8lvd., ANgelus 9-9431 ® TORONTO 9, ONTARIQ: 617 Runnymede Rd., Lyndhurst 1654 ® Representatives in Other Principal Cities
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Kollsman has designed, developed and produced
the following navigation and control systems and
components:

FOR NAVIGATION OR GUIDANCE

Automatic Astrocompasses for precise
automatic celestial directional reference and

navigation.

Photoelectric Sextants for remote semi-

automatic celestial navigation.

For
Kollsman has specialized in high precision tracking

Photoelectric Tracking Systems many years

systems.
Periscopic Sextants for manual celestial observations.

Computing Systems to provide precise

data for automatic navigation and guidance,

operated by optical, electromechanical, and pressure
sensing components.

FOR CONTROL

proven components
now in production

Pressure Pickups and
Synchrote! Transmitters
to measure and electrically transmit
e true airspeed ¢ indicated
* absolute pressure
* dif-
*» log differ-
» altitude

airspeed
¢ log absolute pressure
ferential pressure
ential pressure
¢ Mach number < airspeed

and Mach number.

Pressure Monitors —to provide con-
trol signals for altitude, abso-
lute and differential pressure,

vertical speed, etfc.

Acceleration Monitors — for many

applications now served by
gyros.
Pressure Switches — actuated by

11955 WESCON

static pressure, differential

pressure, rate of change of
static pressure, rate of climb or

descent, etc.

Motors — miniature, special purpose,
including new designs with in-

SAN FRANCISCO, CALIF, tegral gear heads.

BOOTHS 1621 « 1622

E i
; VISIT US IN 3
: :
1

SPECIAL TEST EQUIPMENT

optical and electromechanical for flight
test observations.

P[C’(I-S'e write us Concerning your
specific requirements in the field of missile
or aircraft control and guidance.
Technical bulletins are available

on most of the devices mentioned.

INSTRUMENT CORPORATION

bkollsman

PROCEEDINGS OF THE I.RE. August, 1955
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DUMONTS compretety new iine

of Laboratory Instruments...

In only a year, Du Mont

ey ¥
4 ~—
ai o

=~ new oscillographs

Medium- voItage ‘wideband (de to 10 me) high- precrsron quantitative oscrllograph

- ) Type 323
has revolutionized its lpe B $995.00.
entire linc of cathode-ray Type 324*% Very hrgh sensrtrvrty (1.33 m|II|volts/|nch) hlgh stabrlrty in low-frequency range. $695.00.
cquipment, introducing Modest cost, hrgh linear; precision measurements from dc to medium- high- frequencres
. by Type 327 $695.00.
nine brand new
oscillographs which set new s D High-precision, high accelerating potential for the ultimate in high-frequency measure-
standards for precision, B ments (dc to 10 mc). $1090.00. -
reliability and convenience o Mrnraturrzed wide-band, quantltatlve osclllograph offermg Superlatlve pr-rformance from
) . ype dc to 4 mc. Price on request
across the entire range of :
laboratory applications. Type 333* Hrgh -sensitivity (1.33 mrllrvolts/rnch) hrgh precrsron dual beam oscrllograph $990.00.
Among the instruments Type 340% General -purpose, Iow frequency mstrument |dent|cal X and Y amplifiers with negligible
. : . ) ype phase shift. $335.00:
listed is one tailor-made p - .
for your job. Type 341* Identical X and Y amplifiers with negligible phase shift from dc to 1 me. $415.00.
Superior instrument for high-precision measurement of signals from de to beyond 18 me.
Type 336 $1125.00.
These new oscillograph ‘nNnew cameras
record cameras provide
unprecedented versatility Type 298 The ultimate for high-speed single-frame recording, f/1.5 lens. $465.00
and convenience for every Tvee 299 Interchangeable backs for versatile, general-purpose, single-frame recording, /1.9 lens.
type of cathode-ray LR $335.00.
recording. [ _T 202 ~ Polaroid back for finished print in one minute; back interchangeable with Type 299;
ype /1.9 lens. $355.00.
Type 321-A Continuous-motion or single-frame recording over complete range of laboratory appli-

cations, f/1.5 lens. $1050.00.

24a

NEW QUICK REFERENCE CATALOG

Sccond edition—brought
up to date to include all
the latest additions to the
new Du Mont line—is just
off the press. Get your
copy by writing to

the address below.

g;: new accessories

Crystal-controlled time calibration pulses for use as accura;e and dependable time-marker

Type 300 standard. $225.00.
o TV line selector for converting any cathode-ray oscillograph into a video signal monitor.
ype 325

$235.00.
T 326 ~ Time- delay generator for hrgh precis.on measurements of time wnth any oscillograph,
e 0-10,000 usec range. $375.00.
T 330 Electronic switch converts any single-channel cathode-ray oscillograph to dual-channel,
e or any a-c coupled oscillograph to d-c operation, dc to 15 mc. $225.00.

Differential transformer control is complete unit for differential transformer operation.
UL S $245.00.
Type 335 | Strain- gage control fur use wrth any commercial strarn gage. ¥ $19500
Type 2611  Line control unit provides regulated power from 0 to 135 volts $75 00

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IR.E.

*Rack-mountable versions available.

pUMONT

Technical Sales Department
ALLEN B. DU MONT LABGRATORIES INC.
760 Bloomfield Ave., Clifton, N. J.
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* PRESSURIZATION
Eastern pressurization units
for airborne electronic
equipment are available in
many capacities to handle
a broad range of require-
ments. Units consist of an
air pump and motor assem-
bly, pressure switch, check
valve, tank valve, and term-
inal connectors. They meet
government specifications
and can be modified to your
needs.

* AIRCRAFT PUMPS
Precision-built to rigid government
specifications, a broad selection among
Eastern pumps . offers flexibility to
your choice. Modifications can be
made, or custom-made units designed
to suit your project. Trim in size, light
in weight, Eastern Aircraft Pumps
give reliable long:term service.

% COOLING UNITS

Hold temperatures to safe operat-
ing limits in liquid cooled elec-
tronic tubes or similiar devices,
By virtue of long experience and
using standard component parts,
Eastern can suit your specific needs
at a minimum cost for equipment.

* REFRIGERATION-TYPE

Enable specified components to be
held to fairly constant tempera-
tures by use of various types of
refrigeration unfts. Because of the
variation in methods possible,
Eastern units fill every require-
ment where the use of a refrigera-
tion cycle is called for.

% SPECIAL UNITS

Eastern’s continual research and development program
keeps pace with the growing aviation industry. As new
problems occur with progress in aircraft development,
Eastern units are constantly developed to fill their func-
tion as planes fly higher, or faster, or with greater load

INDUSTRIES, INC.

capacity. owstee,
Eastern welcomes the chance to help engineers “take ” }"':Mso";"f"ﬂ'conﬂ-
out the bugs” with equipment that cools, pressurizes, %, &
or pumps. From the extensive line of existing units, s
new adaptations, or custom-made designs, Eastern is
ready to meet every challenge for equipment that
handles your needs the best today . . . better tomorrow. Write for Aviation Products Catalog, Bulletin 330.

PROCEEDIXNGS OF THE [.RE. August, 1955 23



AIRCRAFT LOAD METER
Range: 50 MV, Arbitrary scale in LOAD.
Used in conjunction with external shunt to
measure load on DC aircraft systems.

AIRCRAFT VOLTMETER
Range: 150 VAC
Supplied in 400 cycle, 350-1000
cycle, 800-1400 cycle fiequencies.

IN AVIATION
THERE'S NO INSTRUMENT PROBLEM
TOO GREAT. FOR

DUAL VOLT-AMMETER

Ranges: 15-33 volts—0-150, 0-300, 0-450 am- \
peres. This meter is produced exclusively by
Roller-Smith.

Aviation today relies on Roller-Smith to supply high

quality precision aircraft instruments. Drawing on a
background of nearly fifty years of engineering and
manufacturing experience, Roller-Smith instrument-

makers are able to offer a complete line of instru-

]

9 0 B i -\, I ments, designed to meet exacting specifications.
nﬁbu.kﬂm&’lt Lu}mu}ﬂ, If you have a specific problem in instrument research

G or development, take advantage of Roller-Smith’s
1825 WEST MARKET STREET @ BETHLEHEM, PENNSYLVANIA years of experience and know-how . . . consult our
Presivion Prodects Since 1908 engineering staff for the answer.

See these and other outstanding Roller-Smith products featuring the *new-lock” at hooth 111, WESCON Show, Civic Auditorium, San Francisco, Aug. 24-26, 1955
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TYPE

CK5639

CK5702WA
CK5703WA
CK5744WA

CK5783WA
CK5783WB

CK5784WA
CK5787WA
CK5829WA
CK6021
CK6111
CK6112
CK6152
CK6247
CK6533

in guided missile,
military and all other
critical applications means

RAYTHEON

RELIABLE

SUBMINIATURE
TUBES

Raytheon Reliable Subminiature Tubes Now Available

DESCRIPTION

Video Ampiifier Pentode
RF Amplifier Pentode
High Frequency Triode
Eigh Mu Triode

Voltage Reference

RF Mixer Pentode
Voltage Regulator

Dual Diode

Medium Mu Dual Triode
Medium Mu Dual Triode
High Mu Dual Triode
Low Mu Triode

Low Microphonic Triode
Low Microphonic Triode

’ 2
l

!

| Vibration
Qutput
mVac*

| (max.)

100
50
10
25

50

100
50
50
50

25
215

| 10

e ———

Heater
Volts | mA.
5.3 450
53 200
63 l 200
6.3 200
6.3 200
63 | 150
6.3 ' 300
63 | 300
6.3 ’ 300
6.3 200
6.3 l 200
53 | 200

*At 40 cycles, 15 g.

RAYTHEON
MANUFACTURING CO.
Special Tube Division — Home Office: 55 Chapel St.,

Newton 58, Mass., Blgelow 4-7500

For application information

write or call the Home Office

or: 9501 Grand Avenue,
Framklin Park (Chicago), tII.,
TUxedo 9-5400
589 Fifth Ave., New York 17,
New York, PLaza 9-3900
622 South La Brea Ave,,
£os Angeles 386, Calif.,

WEbster 8-2851

Get This RAYTHEON TRAN-
SISTOR APPLICATION BOOK!
116 pages — over 50 practical
darecuits including timers, receivers,
oscillators, etc. all using low east
Roytheon Trawsistors, For your copy
snd 50¢ to Department P10,
Foytheon Mtg. Co., Newton 58
Mossachusetts.

CHARACTERISTICS |

Grid Volts

or Rk
100 ohms
200 ohms
220 ohms
| 500 ohms

|

Screen

Volts |

100
120

* -

mA.

4
2.6

Amp.
Factor

25.5
70

Operating voltage approximately 86 volts between 1.5 ard 3.5 ma.

TYPICAL
Plate
{ voits | maA.
| w0 |2
|75
' 10 | 94
250 | 42
| 10 | 52
100. | 65
100 | 85
100 | 08
100|100
20 | 42
120 | 09

Note: All dual'section.tube ratings (except heater) are for each section.

| -2

| 120 [ 35 |

Max. I, = 5.5 ma.

i 150 ohms
| 220 ohms
| 1500 ohms
270 ohms
500 ohms
| 1500 ohms

per plate

—_—

Operating voltage approximately 98 voits between 5 and 25 ma.

;
!

35
20
70
17.5
60
54

Mut. |
Cond.

9000 |
5000 |
5000 1
4000

|

3200 |
I

5400 |
5000
1800
5100 |
2650 )
1750

= |
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EXPANDED SCALE, THREE
BANDWIDTHS ENABLE
FASTER, MORE ACCURATE
VSWR MEASUREMENTS

FOR RELIABLE ASSISTANCE WITH
SOLDER AND FLUX

PROBLEMS

Speed up production of microwave components through
faster, more accurate reading of low VSWR. An expanded
meter scale is provided on the PRD Type 277 Standing
Wave Indicator for readings up to 1.3. Choice of not one,
nor two, but three bandwidths allows greater flexibility in
the choice of modulation. The narrow and broad band posi-
tions are useful when the modulator is less stable or accurate
and for convenience in making preliminary adjustments in
the test setup. The very narrow bandwidth, on the other hand,

permits operation with minimum noise and interference. . . .

These features, coupled with high gain and wide range of a highly trained field SPECIALIST
input levels, make this instrument extremely versatile. Only i i R
$235.00 f.o.b. New York. Write for complete new catalog ALWAYS avallable.m You

of precision microwave and VHF-UHF test instruments TERRITORY to give you

and components.

QUALIFIED ASSISTANCE.

ALPHA METALS, INC.

SPECIFICATIONS

Very Narrow Narrow Broadband

.
Band Band 61 Water St., Jersey City, N.J.
hCen}et Ftequen{y (ips)i 41090 +2% 1000_12% 32--25@_
_ s"iﬂgﬂd"‘i ‘C_;”l" LS. 5o QUALITY CONTROLLED PRODUCTS
ensitivity for Fu 03 1 4 (AL TV BY SPECIALISTS in Solders, Fluxes, Tin
Scale Deflection (uv) i , \
- et - — & Lead Products FOR OVER 50 YEARS,
Noise Level (uv) 0.3 0.06 0.4 @ ool Treduen ER S0 YEARS
Range of Inpuc Level (db) 70 70 70
D 0w L JIXTINITY PREFORMS
Meter Scales _ Expanded - VSWR 10to1.3 X
_ NormalNo.1 ~ VSWR1.0to0 4.0, 10 to 40, etc. Designed and made to
Normal No. 2 VSWR 3.2 to 10.0, 32 to 100, etc. your specific require-
(1) Crystal; (2) Bolometer, 4.5 ma bias; ments.
Inpuc Selection (3) Bglometer, 8.75 ma bias; (4) 75,000 ehm For use with flame
Impedance. v

oven or induction
heating. PREFORMS
speed automatic sol-
dering. Made from

solid wire, acid or
} ' RESEARCH ~ | rosin core. ALL SIZES,
& DEVELOPMENT CO:.INC SHAPES and ALLOYS

...rings, washers, pel-

202 TILLARY ST.

Midwest Sales Office: lets, springs, discs
BROOT“'-YN L N.Y. 1 50, NORTHWEST HWY., PARK RIDGE, ILL.—TAlcot 3-3174 and other Shanes
vlephone Western Sales Office: e
UlLster 2-6800 737-41, SUITE 7, NO. SEWARD ST. HOLLYWOOD 35, CAL. | WRITE FOR BULLETIN
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ORDER FROM THE
WIDEST LINE OF

SEMICONDUCTOR DEVICES

GERMANIUM
RADIO TRANSISTORS

SILICON TRANSISTORS
SILICON POWER TRANSISTORS
SILICON JUNCTION DIOBES

N-P-5t AND P-N-P GENERAL
PURPOSE TRANSISTORS

PHOTOTRANSISTORS
GROWN JUNCTION TETRODES

HIGH SPEED
SWITCHING TRANSISTORS

WRITE
FOR LITERATURE

Texas [nstruments graws crystals for both silicon and
ger ium ¢ istors in the industry's largest instal-
la