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MINIATURE COMPONENTS

FROM STOCK...

SUBOUNCER UNITS

UTC Sub-Ouncer units fulfill an essential requirement for miniaturized components hav-

ing relatively high efficiency and wide frequency response. Through the use of special

nickel iron core materials and winding methods, these miniature units have per-

formance and dependability characteristics far superior to any other comparable items
They are ideal for hearing aids, miniature radios, and other types of miniature electronic equipment.
The coils employ automatic layer windings of double Formex wire...in a molded Nylon bobbin. All
insulation is of cellulose acetate. Four inch color coded flexible leads are employed, securely anchored
mechanically. No mounting facilities are provided, since this would preclude maximum flexibility in
location. Units are vacuum impregnated and double (water proof) sealed. The curves below indicate
the excellent frequency response available. Alternate curves are shown to indicate operating charac-
teristics in various typical applications.

FOR‘ HEARING AIDS...VEST POCKET RADIOS...MIDGET DEVICES

D.C. Lis
Type Application Level Pri. Imp. in gri. sec. Imp. Pri. Res. Sec. Res. Pricte SUBOUNCER UNIT
“50-1 Input - 4vu 200 0 250,000 16 2650 $ ,.20 Dimensions...9/16” x 5/8
50 62,500 Weight oo senveane
$0-2 Interstage/3:1 4avuy 10,000 0 90,000 225 1850 150
*$0-3 Plate to Line - 20V U, 10,000 I mil 200 1300 30 0.50
25,000 1.5 mil. 500
$0-4 Output + 20 VL. 30,000 1.0mil. 50 1800 43 550
_S0-5 Reactor 50 HY at 1 mi! D C. 3000 ohms D.C Res. 1. 50
$0-6  Output o —~ 20VU 100,000 Smil. 60 3250 3.8 - 50

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

SUB-SUBOUNCER

UNITS

FO HEARING AIDS AND ULTRA-MINIATURE

EQUIPMENT

UTC Sub-SubOuncer units have exceptionally high efficiency and frequency range in their ultra-miniature
size. This has been effected through the use of specially selected Hiperm-Alloy core material and special
winding methods. The constructional details are identical to those of the Sub-Ouncer units described

SUB-SUBOUNCER UNIT
Dimension

above The curves below show actual characteristics under typical conditions of application.

D.C. List
Type Application Leve! Pri. tmp, in F(’:ri. Sec. imp. Pri. Res. Sec. Res, Price
*S$0-1  Input L avu 200 0 250,000 13.5 3700 $6.50
50 62,500
§S0-2  Interstage/3:1 + avu 10,000 0 90,000 750 3250 6.50
*S§0-3  Plate to Line + 20V.U. 10,000 3 mil. 200 2600 35 6.50
25,000 1.5 mil. 500
§S0-4  Output 20V U. 30,000 1.0 mil. 50 2875 4.6 6.50
"$80-5  Reactor 50 HY at 1 mil. D.C. 4300 ohms D C. Res. 5.5
7§S0-6  Ouptut + 20 V.U. 100,000 5 mil. 60 4700 33 6.50

7/16” x 3/4” x 5/8”
e 02 1D
may be employed

“Impedance ratio is fixed, 1250:1 for S$SO-1, 1:50 for SSO-3. Any impedance between the values shown
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DURANEL

ABOVE AND BEYOND

MIL-R-93 A

SPECIFICATIONS

‘ﬁ‘

DURAMEG wattage
ratings are based on full
rated dissipation at
105° ambient. These ratings
are from 4 to 5 times the 85°C
MIL ratings for the best
of conventional resistors.

DURAMEG Resistors pioneered and proved new
performance records for reliable, high-accuracy
wire-wound resistors. They're molded under
high pressure and temperature in mineral-filled,
dense phenolic—impervious to moisture—for
positive protection against electrolysis failure.
They'll even withstand the salt water immersion
cycling for characteristic A in the former specifi-
cation JAN-R-93. Installations require no sec-
ondary insulation fer mounting. Yes, they're
also tough and resistant to high mechanical
damage.

The long-term stability of Durameg Resistors
offers a new scope of performance to equipment

SEALED AGAINST
AND IMMERSION

ACCURATE
WIREWOUND
RESISTORS

SOLID MOLDED HOUSING OF
DENSE SHOCK RESISTANT
THERMOSETTING: PHENOLIC

LUG MOLDED
IN BOBBIN

CERON INSULATED WIRE

WOUND WETH UNIFORM
TENSION AND AGED FOR
STABILITY

ISOLATED WINDING
TERMINATION

MOISTURE

designers who must consider initial resistance
tolerance o* resistors as well ¢s shifts in value
with repeated thermal cycling and with age.
With Durameg stability, you car: design now for
permanent peak performance!

Duramegs are the first accurate resistors that
operate up to a hot spot temperature of 150°C
as against the usual 105°C limit—made possible
with Sprague's ceramic-insulated
Ceron resistance wire. The unique combination

patented

of Ceron wire, Durameg molding technic and
aging treatment, permits dissipation of full
rated wattage at 105°C—the same temperature
at which MIL ratings prescribe zero % dissipa-
tion!

DURAMEG Resistors are now available for
commercial applications in dimensions idertical
to MIL styles. We will be glad to send you zom-
plete data upon request. x  * * *x %
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cpRAGUE ELECTRIC COMPANY

WRITE, WIRE
ENGINEERIN
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‘ M 35 Marshall Street, North Adams, Mass.
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««.in just 0.8 seconds your contact is made...

-«.WHEN YOU ADD HAMMARLUND
Selective Calling Equipment
to Mobile 2-Way Radio Systems

..«.AND

PRIVACY...QUIETNESS...CONVENIENCE

Privacy, speed, quietness and con-
venience become an accepted part of
day-in-day-out operations of 2-way
radio systems used to control large
fleets of emergency service or com-
mercial vehicles, or distant fixed sta-
tions, when Hammarlund Selective
Calling Equipment is added.

By the push of a button the dis-
patcher selects within 0.8 seconds
the vehicle, remote station, or group
of receivers which he wants to con-
tact. Only the selected operator or
group of operators can receive the
call.

If a radio operator is away from

it means

his station when a call comes in, an
indicator light will be turned on to
show he was called while absent.
For police and other emergency ve-
hicles the horn or other alarm can
be remotely activated to summon
drivers whose work has taken them
from the immediate vicinity of their
cars.

Write today to the Hammarlund
Manufacturing Company for de-
scriptive information about this
selective calling equipment that
was engineered to produce new
benefits for you from your 2-way
radio system.

H HAMMARLYND

HAMMARLUND MANUFACTURING CO., INC.

460 WEST 34th ST.

* NEW YORK 1, N. Y.

Meetings
with Exhibits

® As a service both to Members
and the industry, we will en-
deavor to record in this column
each month those meetings of
IRE, its sections and professional
groups which include exhibits.
A
September 21, 22, 23, 24 & 25, 1953
Eighth National Instrunient Con-
PR Lxhibit. Hotel Sher-
man, Chicago, 111
Exhibits:  Richard  Rimbach. 921
Ridge Ave., Pittsburgh 12, Pa.
A

September 28, 29 & 30, 1953
National  Electroniec  Conference
Hotel Sherman. Chicago.

Exhibits: Orville Thompson. ¢/o De-
Forrest’s= Training Inc., 2735 N.
Ashland Ave,, Chicago 14, 11

A

October 14, 15, 16 & 17
1953 Audio Fair
Hotel New Yorker, New York City
Exhibits: Harry N. Reizes, 67 W. 44
St., New York, N.Y.
&Y

November 13, 14, 1953

Annual Electronies Conference
Hotel ’resident, Kansas City, Mis.
souri
Exhibits: D. L. Welborn, 1400 Chest-
nut St., Kan«as City 27, Missouri
A

February 4, 5 & 0, 1954

Sixth Southwestern LR.E. Confer-
ence & Electronics Show, Tulsa,
Oklahoma

March 22, 23, 24 & 25, 1954

Radio Engineering Show and LR.E.
National Convention, New York
City. Exhibits at Kingsbridge Ar-
mory and headquarters hotel Wal-
dorf Astoria. Direct connections by
subway and by private express
busses,

Exhibits Manager: Wm. C. Copp, 1475
Broadway, New York 36, N.}.

A

Note on Professional Group Meetings:
Some of the Professional Groups con-
duct meetings at which there are ex-
hibits. Working committeemen on thcse
groups are asked to send advance data
to this column for publicity informa-
tion. You may address these notices to
the Advertising Department, and of
course listings are {ree to IRE Profes-
sional Groups.

PROCEEDINGS OF TIlli I.R.E.

September, 1953



Every single one of 'em relies on BAYT"EUN

All the Portable Transmitter-Receiver Units, Military
and Commercial, Employ RAYTHEON Filamentary
Subminiature Tubes for

low battery power

constantly dependable performance

extreme durability for rough service

maximum cempactness — flat for better packing
uniform qudlity and availability

Raytheon has unsurpassed engineering and production resources for the
making of Subminiatures — has made millions of them over the past

fifteen years.

Raytheon Filameniary Subminiatures will be found in all the
major manufacturers’ portable units, among them:

BENDIX LINK

CLARK MOTOROLA

GENERAL ELECTRIC RADIO SPECIALTIES
HALLICRAFTERS U.S. AIR FORCE AN/URC-4

INDUSTRIAL RADIO U.S.ARMY AN/PRC-6,8,9and 10

RAYTHEON MANUFACTURING COMPANY

RAYTHECN MAKES ALL THISE:

ProCEEDINGs or THE I.R.E. September, 1953, Vol. 41, No. 9. PPublished monthly by the Institute of Rudio Enﬁ;ineers. Inc., at 1 East 79 Street, New York
21, N.Y. Price per copy: membvers of the Institute ot Radio Enginee-s :.1.00: non-members $2.25. Y-arly subscripton price: to members $9.00; to not-
members in United States, Canada and U.S. Possessions $18.00; to not -members in foreign countries $19.00. Entered as secon| class matter, October
26, 1927, at_the post office a- “lenasha, Wisconsin, under the act of March 3, 1879. Aczeptance for mailing at a special rate of postage is provided for
in the act of February 28, 1925, ¢cmbodied in Paragraph 4, Section 112, P. ".. and R.. autherisd October 2¢, 1927,

Table of Contents Will“be found following page 64A




THIS BOTTLE
TURNS

SEVEN YEARS
INTO

SEVEN MONTHS

Test blocks of pole wood are fed to destructive fungi in
hottles like this at Bell Laboratories. Wood rests on soil
which controls moisture conditions and  promotes fungus
growth. Test speeds search for hetter presercatives.

This vear the Bell System is putting 800,000 new
telephone poles into service. How effectively are
they preserved against fungus attack and decay?

Once the only way to check a preservative was
to plant treated wood specimens outdoors, then
wait and sec—for seven years at least. Now, with
a new test devised in Bell Telephone Laboratories

most of the answer can be obtained in seven months.

Cubes of wood are treated with preservatives,
then enclosed in bottles with fungus of the most
destructive kind, under temperature and humidity
conditions that accelerate fungus activity. Success
—or failure — of fungus attack on cubes soon reveals
the best ways to preserve poles.

e - 2 23 “ird g The new test has helped show how poles can
be economically preserved for many yvears. It is
another example of how Bell Telephone Labora-
tories works to keep down the cost of your telephone
service.

A boring is taken from a pole section to
see how far presercative has penctrated.
For poles to last, it must penetrate deeply
and Dbe retained for a long time.

(A& BELL TELEPHONE

&

" LABORATORIES

scientists and engineers at

There are many opportunities for creative

Bell Telephone Laboratories. For details see our adveriisement on page 1324

ol



STABILIZED and
REGULATED

Output voltage is unaffected by
changes in the magnitude of a-c line
voltage or output load current. Stabili-
zation ond regulation is =+ 0.25 volts.
R.M.S. ripple voltage is less than 0.1
volts.

ADJUSTABLE OUTPUT
SETTINGS

Any desired output of d-c voltage from
0 to 30 volts is achieved by simply
rotating he handwheel on the front

panel.

CONVENIENT, EASY TO USE

The VARICELL is operated by simply plugging into any handy a-c voltage source
supplying a nominal 115 volts, 60 cycles, 1 phase. The load is connected fo either
of the two pairs of SUPERIOR 5-WAY Binding Posts. The assembly is energized by { '
an ““On-Off”’ switch. A voltmeter visually identifies the output voitage at the binding
posts. An ammeter shows the output load current.
ENGINEERS, LABORATORY TECHNICIANS, PRODUCTION TEST MEN and ALL

OTHERS WORKING WITH LOW D-C VOLTAGES . . . get complete information
now on the VARICELL. Use coupon below to get your copy of Bulletin VI05].

THE SUPERIOR ELECIRIC COMPANY
1109 Mae Avenue, Bristol, Connecticut

Please send my free copy of Bulletin V1051 describing the VARICELL.

e SUPERIOR ELECTRIC coll = E- N

BRISTOL, CONNECTICUT : POSITION
‘ COMPANY

CO. ADDRESS

ciry _ ZONE STATE

PROCEEDINGS OF THIE LRI, September, 1953
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SETTING NEW DESIGN ST/ANDARDS
FOR AIRCRAFT INSTRUMENTS

Marion Electrical Instrument Company now makes available a line of aircraft instruments em-
bodving proven Marion instrument features and incorporating new Marion developments. The
result is single and multiple element aircraft types of greater durability and accuracy, incorpo-
rating a new single seal construction which isolates the glass-to-metal seal from mounting
atresses and reduces thermal shock siresses. These instruments meet Army-Navy Aeronautical
Design Standard AND 10401 requirements for 234" dial instruments, Applications of the new
Marion AN Series include ammeters, voltmeters, radio navigational types (such as omni-range
AN33 and ILS) and temperature indicators.

GRASS TO METAL ESCUTCHEON
SEAL i

The single element Marion Model AN3 is completely ruggedized
(per MIL-M-10304) including internal shock mount.

GLASS TO METAL ESCUTCHEON ]
SEAL / 1 | 1l
ot~ ONE PIECE { CAST ALUMINUM
r & A DRAWN STERL o) o ] FLANGE PER
= ‘l CASE 1 { AND 10401
= |
ONE PIECE CAST ALUMINUM INSULATOR N\ atnico
DRAWN STEEL — FLANGE PER SLOCKS MAGNET
CASE AND 10401 STRUCTURES
L o\
RUBBER T RUGGEDIZED A ONE PIECE
SHOCK g l‘y MOVING CAST ALUMINUM
MOUNT SYSTEM COLUMN SUPPORT POR
/ SERIES AN33 MOVEMENT CLUSTER
FUSITE
TERMINALS
SERIES AN3 Marion AN33 Series provides for instruments incorporating two, three or four Marion

ruggedized movements. An unique one piece base and column support provides greater
rigidity and more precise alignment of the elements. All wiring passes directly through
the center of this column to terminal connections. Accessories such as multiplier resistors
and bridge networks where required are contained in an extension cap which is
attached to the base of the instrument. The series consists of two element (Model
AN32E), three element (Model AN33E), and four element (Model AN34E) types.

In both the Marion AN3 and AN33 Series the one piece drawn steel case is single-
seal (glass-to-metal) hermetically sealed to the glass window, making the instru-
ments impervious to the most severe of environmental hazards. A cast aluminum
flange retains the escuicheon and provides for panel mounting (per AND 10401).

These Marion aircrait instruments represent arother application of "’ Advancement In Instrument
Design’’ t¢ a critical instrument requirement.
Marion Electrical Instrument Company, 407 Canal Street. Manchester, New Hampshire.

et

MANUFACTURERS OF RUGGEDIZED AND “REGULAR"” METERS AND RELATED PRODUCTS
Copyright 1953 Marion Elec. Instr. Co,

0A PROCEEDINGS OF THE IL.R.EE September, 1953
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Avoid
Fuse
Confusion

Sﬁmdwuhge MBUSS for every

protection need in TELEVISION . RADIO - RADAR - INSTRUMENTS - CONTROLS - AVIONICS

PLUS a complete line of fuse clips.

BUSS i< cthe one dependable source for
P blocks and holders....

any fuse you need: standard type, dual-
element (slow-blowing), rencwable and
one-time types...in sizes from 1/500 amp. up.

To make sure the highest standards of
quality are maintained, every BUSS fuse is
electronically tested. A sensitive testing
device automatically rejects any fuse that
is not correctly calibrated, or not right in
all physical dimensions.

— _ Mail this
FOR MORE INFORMATION Coupon Today.

BUSSMANN Mfg, Co. (Division n( Mc(‘:rzw Electric Co.)
University at Jetterson, St Louis 7, M

For Help in Finding the Right Fuse...
the BUSS Fuse Laboratorics are at
your service to assist you in sclecting the

Please send me bulletin SFB containing facts on
BUSS small dimension fuses and fuse holders.

fuse that will suit your necds best.. . if

possible, a fuse that is available from Name
local wholesalers’ stocks. Title
Company
Address
BUSSMANN MFG. CQ., Division McGraw Electric Company City & Zone e

. : |RE--953
Ulniversity at feflerson St. Louis 7, Mo.

PROCEEDINGS OF TIIE ILR.E September, 1953 7A



DuMont features Eimac Klystrons
In 5 kilowatt UHF-TV Transmitters

I

W. H. Sayer, DuMont research en-
gineer, places Eimac klystron in RF
section of DuMont Skw transmitter.

DuMont combines the latest in electronic design
and engineering techniques in its new, up-to-the-
minute five kilowatt UHF-TV transmitters. With
Eimac klystrons as final amplifiers, DuMcnt utilizes
the only tubes that offer all these features for high-
power UHF-TV—1) Low initial cost and operating

3) Reserve power for

economy 2) Light weight

long life in typical operaticn 4) High power gain
of 20 db. or more 5) Three tubes to cover the
spectrum 6) Convenient external tuning makes
efficient and accurate circuit alignment possible

EIMAC TUBES IN DRIVER AND FINAL STAGES

VISUAL EIMAC EIMAC EIMAC EIMAC EIMAC
4X150G 4X150G 4X150G 4X150G 3K20,600LK*

AURAL EIMAC EIMAC - EIMAC . EIMAC
4X150G 4X150G 4X150G 3K20,000LK*

For further information about Eimac khystrons
write our Application Engineering department.

S AN

EITEL-McCULLOUGH,

*3K20,000LA channels 14-32
*3K20,000LF channels 33-55
*3K20,000LK channels 56-83

INC.

B8R UNDO, CALIFORNIA

fxport Agents: Frozar & Hansen, 301 Cloy St., San Francisco, Cahfornia

8A



AMPEX BLECTR(C CBRPOR‘k_=TION~iEDWC}OO CITY « CAEIEDANIA

£

REEL G128

LMALL

LARGE

AMPEX MODEL 350

The new slant puts all controls within
easy reach of any operator,
tall or short.

' IF YOU PLAN FOR TOMORROW,
BUY AN AMPEX TODAY

PROCEEDINGS O 111 TR
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sror PAY TAPS SPEED -

They’re the controls on the new AMPEX 350 Tape Recorder

Their quick, positive action will give station cperators a new “sureness”
with tape. Cueing is exact; editing is faster; fumbling is out. Remote control
is available too. Responsiveness has always keen a part of the Ampex
Standard of Excellence — but now it is better than ever, making the
AMPEX 350 truly the NEWEST OF THE BZST,

STARTING WITH A SPLIT SYLLABLE

From pressing of the start bu:ton to stable :ape mo:ion :akes 1/10th
seccnd. Tape can be backed off from starting cues as Irttle as one to two
inches. Precise starts become routine. Reliability is supreme.

STOPPING WITHIN TWO INCHES

Even at 15 inches per second, the tape stops within less than two inches
after the button is pressed. Band type brakes give positive stops; no drift
or tape spillage cam occur.

tASIER CUEING AND EDITING

The Model 350 car be shuttled rapidly betwean fast forward and rewind
without stopping. Cues for starting, editing or dubbing are speedily lo-
cated. And for convenient editing, the capstan drives on the “pull side”
of the heads.

ADJUSTMENT FOR REELU SIZES

A new switch selects proper tape tension either for 10l%-inch NARTB
reels or for 5 or 7-inch plastic EMA reels. Proper tersion means longer
tape life, more accurate timing and truer performance.

Recerders from §975: Model 350 from $1095: Reprodacers
from $495. For further info:mation write taday to Dept, G-1279A4

AMPEX

CORPORATION

933 CHARTER STREET, REbDwoOD CITY, CALIFORNIA

Distributors in priacipal cities: distritution in Canada
by Canadian General Electric Company
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It couldn’t be dox

The books said it couldn’t be done—
but Andrew engineers went ahead and
designed an antenna that gives
excellent coverage mounted inside the
tower! This ingenious development
enabled station WTOP in
Washington, DC to use their television
tower for FM too—and so save

thousands of dollars.

Whatever your problem in antennas
Andrew ingenuity will find the answer.
Be sure to consult us.

Andectr

363 EAST 75TH STREET, CHICAGO 1¢

10A PROCEEDIN September, 1953



REPLACE TUBULAR CERAMIC and
MICA CONDENSERS AT LOWER COST!

RMC
275
z )
| = =
¢ o | Z
] L = ’ s
TC 1/4 Dia. 5/16 Dia. 1/2 Dia. 5/8 Dia. 3/4 Dia. 7/8 Dia.
P-100 I- 3 MMF 4- 9 MMF 10- 30 MMF _ —_— e
NPO 2- 12 13- 27 28- 60 61- 75 MMF 76-100 MMF 103-150 MMF
N- 33 2- 15 16- 27 28- 60 61- 75 76-100 101-150
N- 80 2-15 16- 27 28- 60 61- 75 76-120 12:-150
N- 150 2- 15 16- 30 31- 60 61- 75 76-140 141-150
N- 220 3- 15 16- 30 31- 75 76-100 101-150 151-190
N-330 | 315 16- 30 31- 75 76-100 101-150 151-190
N- 470 3-2 21- 40 41- 80 80-120 121-200 201-240
N- 750 5- 25 26- 56 57-150 151-200 201-280 281-350
N-1400 15- 50 51-100 101-200 200-250 251-330 331-560
N-2200 47- 75 76-120 121-200 201-275 276-470 471-560

RMC Type C temperature compensating ‘ SPEC’F’CAT‘ONS:

DISCAYP'S are available in a wide range of

capacities in temperature coefficients between POWER FACTOR: Less than .1% at 1 megacycle

P-100 and N-2200. Featuring smaller size, WORKING VOLTAGE: 1000 V.D.C.

lower self inductance, and greater dielectric TEST VOLTAGE (FLASH): 2000 V.D.C.

strength, Type C DISCAPS assure trouble-free ‘ CODING: Capacity, tolerance and TC stomped on disc
performance on VHF or UHF applications. Rated INSULATION: Durez phenolic-vacuum waxed

at 1000 working volts, DISCAPS provide a high ‘ INITIAL LEAKAGE RESISTANCE: Guaranteed Higher than 7500 megohms

s“fle,“é factor. tically all maior Lelovisi d elec AFTER HUMIDITY LEAKAGE RESISTANCE Guaranteed higher than
oday, practically & major television ana elec- 1000 megohms

i 5 QT B ino
LN n;ariltl:g'.-\:ltur::‘is Il:\Sel?alr:cCa[l\Iq?iv'{rll]te{ ;:r:]vli)tllr:(a ‘ LEADS: No. 22 tinned copper {.026 dia}
uEMAUR A LI cehi acvaniago: . TOLERANCES: +5% +10% +20%

lower initial price permitting substantial production .

cost reductions ‘ These kapacditors conform to the RTMA specification for Class 1

n e ceramic condensers.
If you have a design problem requiring a standard or . MU J " " J
special type of ceramic capacitor our engineers are at Vzl':‘;’;c‘"'y of these condensers will not change under
your service. :

SEND FOR SAMPLES AND TECHNICAL DATA

DISCAP
cm:mc RADIO MATERIALS CORPORATION
CONDENSERS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, il

k. FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
DISTRIBUTORS: Confact Jobber Sales Co., 146 Broadway, Paterson 1, N. J.

PROCEEDINGS OFF THE LR.E. Secptember, 1953 11a
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Take-off point for dependable
programing...

There’s less chance of “‘dead air’ costing you listeners when your
antennas are mounted atop Truscon towers. Truscon knows towers -
has designed and engineered them to stand strong and tall under all
weather conditions. You just name the height your antenna must reach;
Truscon will engineer and erect the tower you need ... tall or small...
guyed or self-supporting...for AM, FM, TV, or Microwave trans-
mission. Your phone call or letter to any Truscon district office —or to
tower headquarters in Youngstown --will get your tower program going
as soon as defense requirements allow.

TRUSCON®” STEEL DIVISION

REPUBLIC STEEL CORPORATION
=, 1072 ALBERT STREET ] YOUNGSTOWN 1, OHIO
’IV' | |L Export Department: Chrysler Bldg,, New York 17,N.Y.

TRUSCON

TRUSCON a name you can l_)llld on




How to measure the depth of D. Jones” locker

TRANSMITTED
PULSE —>|

ca =

Best insurance against runmng aground is sonar
. echo sounding equipment.

RCA Victor Division of Radio Corporation of America
uses the phenomenon of magnetostriction to send
and receive supersonic pulses and so determine the
distance to a submerged object on the ocean’s floor.

Magnetostriction—the familiar “Joule Effect” of

your textbook dars—is the ability of a ferromag
netic metal to change dimensions when magnetized
The metal of RCA echo sounding equipment is
Superior Grade A’ nickel tubing.

70 pieces of Superior seamless nickel tubing, cold
drawn to %’ 0.D. x .020"" wall thickness and cui
10 Y4 of the wave length of the alternating current
signal, are soldered te a plate. Each length is
enclosed by a coil.

Energizing the coil with alternating current, the
tube expands and contracts, ereating a piston effect
on plate and diaphragm, sending cut a supersonic
wave. Likewise, reception of the ccho wave by
the diaphragm again causes the nickel tubes to
pulsate and induce a current in the coil.

RCA Victor looks to Superior for accuracy and
uniformity of analysis, precision drawing and cut-
ting in large quantities. For cathodes, anodes, or
tubing specialiies, and tubing technology—ask
Superior. Superior Tube Company, 2506 Germantown
Avenue, Norristown, Pa.

e
_ / > _‘\ ,'/” All analyses .010" to
/ V/ & ] e Oy
~
o QING Certain analyses inLight
~— ~ N\ SMALL TV Walls up to 2'4" O.D.
Seamless Nickel Anode. Seamless Nickei Cath- Lackseam* Nickel Disc Cothode .12V°' M_any types of nickel .cafhod.es-made in I.ock.seam* from nickel strip,
Flottened one end. ode. %ound, fanged Cathade. Raund, 0.D..312" long. disc cathodes, and o wide variety of anoces, grip cups and other tubular
.500"" 0.0, x .025°" one end,.070''/.072" tabbed, single beod, fabricated parts are available from Superior. For information and Free
Wall x 1.625' long. I.D. x .0025" Wall .045°° O.D, x .0021"° Bulletin, address Superior Tube Company, Electronics Division, 2500
.295" long. Wall. 27 mm long. Germantown Avenue, Norristown, Pa.

*Manvfactured under U.S Patents.
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INCH ALUMINIZED
SYLVANIA
PICTURE TUBES

When the t
perf

n
ogni
ow

ure tube production.

e more meets the industry’s demands . . . this time

reen aluminized tube. New mass production techniques

,000 square feet of specialized, new facilities, at Sylvania’s
great Seneca Falls, New York plant, assure unbeatable quality and

immediate availability of the much-wanted type 24CP4A.

Thus once again the television industry finds Sylvania’s know-how
in quality mass production provides a new television picture tube by
which all future standards may be set. For further information on
the 24CP4A, see your Sylvania representative, or write to
Sylvania Electric Products Inc., Dept. 3R-3008, 1740 Broadway,

New York 19, N. Y.

LIGHTING - RADIO

ELECTRONICS
jv; TELEVISION

In Canada: Sylvania Electric
(Canada) Ltd., University Tower Building
$1. Catherine St., Montreal, P. Q.
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Corning Film-Type
Resistors

With a film material that is entirely
new for resistors, CorNING Film-Tvpe
Resistors afford a rugged unit with
exceptional stability and capable of
withstandirg high ambient, high op-
erating temperatures, (The film ma-
terial is fired in at red heat to make
integral contact with the heat-resistant
glass base, forming a tough bond.)
Corning Film-Type Resistors are
available in two types: Type N with a
resistance tolerance of 1% and capa-
ble of operating at ambient tempera-
tures up to 140°C.; Type S with a
normal resistance tolerance of 2%
and capable of operating at ambient

temperatures up to 200°C,

Corning
Metallized Glass
Inductances

The exceptionally high electrical sta-
bility and low temperature coefficient
of Corxixe Metallized Glass Indue-
tances are the result of the integral
contact of the fired-on metallizing
with dimensionally stable glass coil
forms. Drift is negligible. ever under
unusually variable ambient teripera-
tures. High () is inherent.

Whether you require uniform, vari-
able or double pitch windings—fixed
tuned, permeability tuned or perme-
ability tuned inductance-trimmer con-
binations—we can meet your require-

ments exactly and to close tolerances.

Corning Metallized
Glass Midget
Trimmer Capacitors

Since these components are produced
by permanently bonding metal to
tubes made of glass with practically
zero temperature coefficients in the
VHF range. capacity shift is negligible
even with widely variable ambient
temperatures.

Corning Metallized Glass Midget
Trimmer Capacitors are available in
standard types from .3 to 12 uu.f., or
can be designed to meet your own par-
ticular needs. They are simple to sol-
der. rugged and easy to tune critically.
With direct traverse trimmirg. there
is negligivle capacity shift under vi-
Lration. and an absolutely smooth ca-

pacity curve.

Corning inductances, capacitors and resistors are mass produced on automatic
machinery to close tolerances consistently duplicated from piece to prece. Our

engineers will be glad to work with you on whatever design assistance you need.
For complete information, use the coupon below.

Corning Glass Works

New Products Division

PROCEEDINGS OF THE I.R.E. September
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| CORNING GLASS WORKS, Dept. RE-9, Corning, N. Y. |
| Please send me information on: |

[} CORNING Metallized Glass Inductances, [[] CORNING Film.iype Resistors |

{] CORNING Metallized Glass Trimmer Copacitors l
] Name. ... Title l
: Company l
l Address - I
| City - Zone State |
e S S d
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n TAPE-WOUND CORES

JUST NAME

RANGE OF MATERIALS

Depending upon the specific
properties required by the applica-
tion, Arnold Tape-Wound Cores
are available made of DELTAMAX
. .. 4-79 MO-PERMALLOY . ..
SUPERMALLOY . .. MUMETAL
... 4750 ELECTRICAL METAL...
or SILECTRON (grain-oriented
silicon steel).

RANGE OF SIZES

Practically any size Tape-Wound
Core can be supplied, from a frac-
tion of a gram to several hundred
pounds in weight. Toroidal cores
are made in twenty-two standard
sizes with protective nylon cases.
Special sizes of toroidal cores—and
all cut cores, square or rectangular

10a

YOUR REQUIREMENTS!

cores—are manufactured to meet
your individual requirements.

RANGE OF TYPES

In each of the magnetic materials
named, Arnold Tape-Wound Cores
are produced in the following
standard tape thicknesses: .012",
008”7, .004”7, .002", .001", .0005",
or .00025", as required.

Applizidions

Let us help with your problems
of cores for Magnetic Amplifiers,
Pulse Transformers, Current
Transformers, Wide-Band Trans-
formers, Non-Linear Retard Coils,
Peaking Strips, Reactors, etc.

Address: ENG. DEPT. P

wabp 4€13

THE ARNOLD INGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
A{L General Office & Plant: Marengo, lllinois

==

DISTRIET SALES CGFFICES . ..
New York: 350 Fifth Ave.

Boston: 200 Berkeley St.
Los Angeles: 3450 Wilshire Blvd.

|



esigners —The right tube

find it with G.E.s

NEW SPOT-RATING SERVICE
ON THYRATRONS!

OUR e¢lectronic circuit may require a con-

trol tube with special performance. Even
General Electric’s 36 thyratrons—largest
choice in the industry—mayv not include a type
whose published ratings are identical with the
tube you need.

Here G. E.’s Thyratron Spot-rating Service
takes over. Published tube ratings, such as
those listed on this page, apply to only one set
of pre-established conditions. Under different
circuit conditions, a G-E thuratron’s voliage
or current capacity may be greater. For exam-

ple, if your peak voltage is less than 1250 v,
Type GL-3C2% in practice may be found able
to handle in excess of 1.5 amp current.
General Electric always is glad to recom-
mend such possibilities, after study. You can
have a thyvratron that custom-fits your circuit—
at the same time, one that’s industry-tested for
performance. You will save by installing a
tvpe already in large production!. .. With the
list below as your guide, write pinpointing
vour thyratron needs! General Electric Com-
pary, Tube Department, Schenectady 5, N. Y.

FOR EVERY APPLICATION, A CHOICE OF PROVED G-E THYRATRONS!

|

}

| Primary aoplication and type number A\:::gc :‘:: P?:: \::‘:ﬁs, Primary application and type number Avuervnu:e ':‘::: P(’;:tc‘:‘::s’
MOTOR CCNTROL L - B T GL-393-A - L_]._s | e | 1250
 GLcu D T 8 700 | FG-27-a 2 10 1000
Gl-3C22 1.5 6 1250 GL-5728/FG-67 ol 25 s 1000
T GL-572G/FG-33 (3 electrodes) L 2.5 15 | 1000 | GL-58I0/FG-41 125 75 10000
E:—ELS_S(E_GQ‘&‘?S (4 elec'rc-des) ; : 2.5 B 15 B 1000 HIGH CURRENT AMPLIFICATION
 Glos4s 000 82 40m 1500  GL-5603 T 002 | o—oe{ 500
L S G G 40 | 2000 GL-2021 o1 o5 | 1300
IS FG- 105 P S ol | ,6'4 _ ‘10 - a 2500 B GL 57 ’7 (spauul heurerculhcde(onslruman) 70._1 j i i 65 : j3(£0“
[E—  GL604s - o o 200 GL502-A (metal) o1 1 1300
| GL-5545 ., 6 e 5 1500 | GL-2050 (glass) [ o 1 1300
S GLata | 125 100 2000 GLe27 — | 0se 255 2500
GL.s8ss | 125 | 150 1500 | GL-678 —al 1.6 "6 15000
WELDING CONTROL | B i T FG-154 | 25 10 500
GL-5560/FG-95 I 30 1000 GL-5559/FG-57 | 2.5 15 1000
T GL-5632 (gos] i 25 | 30 1250 T GL 672-A [ 3.2 40 2500
i h GlL- 60”(905 on;:l mercur») 7/5 I 30 1250 B MODULATOR SERVlCE— ‘ -
_ FG-172 dmetall _ = 2> N 722 750 ~ GLelzo T 0045 | 35 3000
i FG-105 {glass) B 23 | 7{17 710288 ~ GLss4s To— 1 | o00 | 25000
REGULATED POWER SLFPLY | SPECIAL APLICATIONS 7 - - )
‘> FG 81-a (3 elec'rodes) [ 70 5 2 - 500 ) *GL 5062 - - j (fuse- tube) )» 20077
[ FG98.A(4clectrodess | 05 | 2 | 500 | **GL835(2 5 heater) I oo7s[ o3 350
r T FG-97 o [ o5 | 2 1000 **GL-834 (6.3-v heater) 0.075 0.3 350
l vGL-55577FG-]1 P——— | 0 S| 2 5000 *for electronic-blanket cont ol *rfor osc:lloscope sweep circuits |

.//

s’ ,,,,‘7[_) 131 VO

YEARS OF F1ECTRICAL
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—batch to batch uniformity
that makes inspection unnecessary

We have used every type of GA & F Carbonyl Iron
Powder thus fur produced. The overall quality
and bateli-to-bateh nuiformity of your prodncts
hare alicays been gratifying to us. Because of
this product dependability, we feel that incoming

l‘".\'l)(’(,‘“'()" ()‘/'_your l)()l(‘(lel'S is nnu(*c(*ssur_y.

President

Pyroferric Company, Inc.
621 East 216th Street
New York 67, N. Y.

o S R B 5 (PP P e

. " - _Te, p -

- . p o

mpa

NETAL POWOER
AsseCiaTion

Division of GENERAL DYESTUFF CORPORATION

435 HUDSON STREET - NEW YORK 14, NEW YORK

G A & F Carbonvl Tron Powders are used to
produce cores for transfarmer and inductor
coilz—to increase () values, to vary coil in-
ductances, to reduce the size of coils. to
confine stray fields and to increase trans-
former coupling faciors,

These powders are microscopic. almost per-
fect spheres of extremely pure iron. They
are today preduced in eight carefully con-
trolled types, ranging in average particle-
size from three to twenty microns in dia-
meter, The Carbonyl Process assures the
quality and uniformity of each type.

We urge yvou to ask your core maker, your
coil winder, your industrial designer, how
G \ & I Carbonyl Iron Powders can increase
the eflicicney and performance of the equip-
ment or product you
make. while redocing
I — both the cost and the
% weight, We also invite
inquiries for powders
whose performance
characteristics are
different from  those
exhibited by any of
our existing types.

This 32-page book
offers vou the most
comprehensive  treat-
ment vet given to the characteristics and
applications of G A& F Carbonvl Iron
Powders, 80% of the story is told with photo-
micrographs, diagrams. performanee charts
and tables, For your copy- - without obliga-
tion—Kkindly address Department §8.
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SPACERS
AlSiMag 393, 544, 548, 211-5

Lava 1136, 1137

AlSiMag 393 544 548 Luvu\\36 137

°
°®
INSULATORS @
SUPPORTS AND ®
Anode * hode * rid + Heater ®
no

e Q)
For materials to match your =
PERFORMANCE REQUIREMENTS

ASIMAGE S A }‘a

E
widest choice of NVELOPES

nd interngl}

Y and exferng Y
INSULATING COMPONENTS FOR ELECTRON TUBES AlSiMag 576,243 !

0
4. . . . ®%c0000e °
Lava and compositions of Alumina, Steatite or Forsterite e

Progress on tube design depends to a great extent on the ' -‘)

materials available for their construction. In AISiMag you have 1
the widest choice of materials to match your requirements

New materials are constantly being developed to meet spe- )
cific problems.

The wide choice of AlSiMag ceramics permits you to balance

R . . . " W'NDOWS -~ Pr
your mechanical and dielectric requirements for your specific AlSiMag 5
use.

N—

Precision grou

ecision G
23 round

TEST SAMPLES from our files sent free on request. SAMPLES

to your blue print made at reasonable cost. BULLETIN NO.

537 “Internal Insulators for Electronic Tubes'' sent on request.

52ND YEAR OF CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION

A Subsidiary of Minnesota Mining and Manufacturing Company

CHATTANOOGA 5, TENNESSEE

OFFICES: METROPOLITAN AREA: 671 Broad St., Newark,N.J., Mitchell 2-8159 ® SYRACUSE, N.Y.:
330 Arlington Ave., Phone 76-5068 ® CLEVELAND: 5012 Euclid Ave., Room 2007, Express 1-6685
NEW ENGLAND: 1374 Mass. Ave., Combridge, Mass., Kirkland 7-4498 @ PHILADELPHIA:
1649 N. Broad St., Stevenson 4-2823 e ST. LOUIS: 1123 Washington Ave., Garfield 4959
CHICAGO: 228 N. LlaSalle St., Central 6-1721 ® SOUTHWEST: John A. Green (o., 6815
Oriole Dr., Dallas 9, Dixon 9918 ® 10S ANGELES: 5603 N. Huntington Dr., Capital 1-9114



ﬁ/ Yaviable Resistos

&

Neole these eenviguce descgn ﬁa/a/wa :

— SLOTS 10 AECEIVE .D16° ¢.001°
L x .0u6" :.003* SOLOER TAILS « - -~ SLOTS TO RECEIVE .019 1O .D2E*

' X .062" ¢.003° SOLOER TAILS

~

SLOT YO RECEIVE .O1E* £.001° E CLEARANCE MOLE FOR

x .062* 2,0C3* SOLOER TAIL . 3/8% DIA, THREADED
N,
N
\
& - ¥
N
1 ¥
gD
D™ o Q
4 iRl
s/ 5=
203
|
b 375>
ZuoLe 10 RECEIVE .020° x L creanance woLe ;
094" LOCATING LUG FOR 1/u° OIA, J
THREAOED BUSHING /
“-SLOTS WiLL RECEIVE STANOARD
GENERAL TOLERANCE - RTMA 7/16° RADIUS LOCATING
OECIMALS 2.003° . LUG AS WELL AS MOUNTING
EARS ON CTS TYPE PUS TWISTEO GENERAL TOLERANCE =

EAR MOUNTED CONTROL. DECIMALS ¢.005"



Type U70, 3/4” diameter mini-
aturized variable composition
resistor with special printed
circuit terminals. Wattage rat-
ing: .3 watt for resistances
through 10,000 ohms, .2 watt
with 350 volts maximum across
end terminals for resistances

over 10,000 ohms.

Type U45,15/16" diameter, var-
iable composition resistor with
blade-type printed circuit ter-
minals. Wattage rating: 1/2 watt
fos resistances through 10,000
ohms, 1/3 watt for resistances
over 10,000 ohms through
100,000 ohms and 1/4 watt with
500 volts maximum across end
te-minals for resistances over

/ 100,000 ohms.

V-

0y

9

Type GC-U45, 15/16" diameter,
variable composition resistor
with blade-type printed circuit
terminals same as U45 except
with attached SPST, 3 ampere,
125volt “GC”’ type switch. Also
available with type “WF”’,
DPST, 3 ampere, 125 volt
switch. (Variable resistor type
WF-U45.)

CHICAGO TELEPHONE SUPPLY

rﬂyyilulaﬁ'lm

Sppecialists in Precision NMass Production of Vaviable Resistors



Compounding ingredients
are blended with natural or
synthetic rubber in Banbury
mixers or on mixing mills
for uniformity of cell

4
{ structure.
[

LA SR )

Closed cells are responsible for the structural
TEx strength and superior physical properties of
Rugarey ’\ Rubatex—not possessed by ordinary sponge

rubber with open coarse cells which are wide
open to oxygen and moisture.

N 3
o3t

R

Rubber has a stubborn "memory™’

and constantly strives to rewurn to its

5 original character. Rubatex temporarily

knocks the “fight” ou: of rubber

by blending it with specially developed compounding

ingredients on mixing mills or in Banbury mixers to assure
a uniformity of cell structure throughout.

When rubber regains its wind, Rubatex hits it again by
blowing nitrogen under pressurz into the precured sheets —
forming millions of nitrogen-filled cells, permanently sealed
with tough live rubber. Thus Rubatex reforms and transforms
rubber into a material with a unique closed cellular structure
thai shuts out oxygen, heat, cold, moisture, dust and dirt . . .
making RUBA TEX far superior to other soft rubber materials
for sealing, gasketing, cushioning, sound deadening, vibration
isolation, and packagirg applications.

In addition, RUBATEX is sofi, pliable, easy to work with.
It is available in natural and synthetic stocks in soft, medium,
and firm form. Next time—check the advantages of
RUBATEX first!

Send us details of your proposed applications and let us send you samples and recommendations,
Write Dept IRE-9. Grear American Industries, Inc., Rubatex Division, Bedford, Virginia.

A

CELLULA

Lo nas
)

NN

RUBATEX AT WORK..

AUTOMOTIVE & AIRCRAFT
Arm rests

Battery supports
Lamp gaskets

Heater core gaskets
Cowl gaskets
Window gaskets

Fuet cell cushions
Floor mats
Anti-squeak pads

CONSTRUCTION
o Expansion joint seals
o Weather stripping

INDUSTRIAL
e Instrument gaskets
o Fatigue mats

o Low temperature
insulation

Dust-proof seals
Moisture-proof seals
Gasketing
Vibration isolation
Shock absorption

PROCEEDINGS OF TIIE 1.R.E,

PACKAGING — Packing
cushion for fragile goods
and delicate scientific

instruments.

REFRIGERATION — Gasket-
ing for refrigerator and
cold storage room doors.

SPORTING GOODS — *"Air
cushioning’ padding for
athletic equipment and
apparel.

CONSUMER & HOUSEHOLD
PRODUCTS
e Shoe innersoles
o Hearing aid
“cushioning”’

e Appliance gaskets

e Bath and kitchen mats

September, 1953



Model 1 Radiohm

Miniature

=7\

¥

Model 2 Radiohm

Series 20 Miniature
Phenolic or Steatite

Model 2 Radiohm
(including JAN types)

o S

Mod=| 2 EXPRESS

for immediate
production needs

Compentrol

Infinitely variable
loudness control

Insulation
(O 5~
“9Gn \

Standard Size
Phenolic or Steatite
Insulation

electronic comp

\%Y

Lever Switch

with Centralab:

clectronic firsts"’

3

BC Discs TC Discs

increased performance...
by the industry’
perienced and No. 1 electronic
component source

HETHER you buy elec-
tronic components in
small lots or by the carload —
here's why it's good business
to concentrate your five major
electronic components problems

@ Centralab has pionecred more

ufacturer in the field.

001 other

onents for

s mostex-

ment.

for

than any man-

h\ ;
P s/ Y

-

Tty

Transmitting Capacitors

FOR SALE® |

These and 100,

® Centralab Printed Electroni¢ Cir-
cuits offer a new concept in re-
ducing extra parts, assembly-time,
crrors and costs.

Centralab ceramics are second to
nonc—available in grade L5 and
L6 Steatite,

You can count on the production
facilities of serem conveniently
located plants.

Continuous CRL preduct improve-

Series 30

Dual Concentric

Combination

Swutches and/or Controls

S

Unczualcd enginceting assistance

eveloping specinc T
military and commezcial electronic
components.

Centralab electronic compo-
nents are the resalt of more
than 30 years’ experience work-
ing in cooperation with manu-
facturers all over the world.
For complete performance data
and engineering ~pecifications
on products shewn — check
and mail the coupon.

V., FM

$Trademark

B BC Tubular

Tone Switch

— o
CAPACITORS

TC Tubular

Ceramic Trimmers

O

P
pc.

| 1

Miniature Resnstor
Resistor-Capacitor

) P.EC. ¢

7
\

2

| rc sb

|

|
|

and
Units

Standard Triode

Vertical Integrator

> )
w476 |
1 2 3

Special Plates
to suit manufacturer’s

Couplate requirements
- em .
{1%.4e, 3 & S8 1 (:...‘““ g,;_..,_'!
L "A:’ . e
| [ h C—*, R & D
! ‘ _mlﬁ.m
: 1 ,’ p l._ima:n-
A h s s a s D
i i Custom Ceramics
Audet " (Steatite, Centradite,

Audio-detector plate

Lirconite.)

PROCEEDINGS OF TIHIE LRI

Metalized Ceramics

September, 1933

(e = _'}
@ |
¥e-30

|t =S 4=

i
il
5 )

o ey =, #

®
A Division of Globe-U

920-1 East Keefe Ave., Milwavkee 1,

In Conoda, Box 208, Aja

Please send me information on these Centralab products:

nion Inc,
Wisconsin
x, Canado

O Controls O Switches O Capacitors
O Printed Electronic Circuits O Ceramics

Name. Title.

Company

Address

City Zonc State

23a



HOW TO OFFER AIR SUPPORT
when target is not seen

-,
o
- s g
R
g
\
"W

Blinding rain! Darkest night! Obscuring clouds! One of these

conditions . . . or all three combined . . . deter planes from
seeking out and destroving enemy strong points in support
of friendly front line troops. That's why the Ford Instrument
Company was called in by the Nuvy to design and build
compact, airborne equipment to do this job.

This is typical of the problems that Ford has been given

You can see why a job with Ford Instrument offers young
engineers a challenge. If you can qualify, there may be
a spot for you in automatic control development at Ford.
Write for brochure about products or job opportunities.
State your preference.

24A

N

EthY O)/\\ N

N

| /.
Friendly Troops

by the Armed Forees since 1913, For from the vast engineer
ing and production facilities of the Ford Instriment Com-
pany. come the mechanical, hvdranlic. electro-mechanical,
magnetic and clectronic instruments that hrine us our “to-
morrows” today. Control problems of both Industry and the

Military are Ford specialties.

FORD INSTRUMENT COMPANY

DIVISION OF THE SPERRY CORPORATION
31-10 Thomson Avenue, Long Island City 1, N. Y.



Telecomputing announces...

me TELEDUCER

Automatically Records Voltage

In Decimal Digits

With 0.1% Accuracy

It offers these
important advantages:

Provides 0.1% accuracy
(1,000 counts full scale).

Provides for minimum full-scale
input of 20 millivolts
(20 microvolts per count).

Requires only 0.8 second or less
for balancing.

Uses a simple bridge-balancing circuit.
Reads low voltage without

DC Amplification.

Does not hunt or oscillate.

Presents visual reading of voltage
on neon indicator bank.

Permits tabulated digital output when
used with Program Unit and Electric
Typewriter. (Digital recording in punched
1BM cards or teletype tape available
when used with suitable program units.)

Computing Service

TELEDUCER Technical Bulletin 104 and Technical Bulletins 106 and
107, giving specifications on the Program Unit and Electric typewriter,
will be maifed you upon request. Coupon below is for your convenience.

Your computing and data reduction problems,
large or small, can be handled quickly,
efficiently by Telecomputing's staff. Time

and cost estimates will be presented if you

r
il : : . . | Mr. Preston W. Simms, Dept. IRE-9
SN A IC AT e problem : Telecomputing Corporation, Burbank, California

[ Please send me Teleducer Bulletin 104.

[ Please send me Bulletins 106 and 107 on the Program Unit and
Electric Typewriter.

Name
CORPORATION |
BURBANK, CALIFORNIA = o
' Stry t Addrece — Y s —
I Street Address City and State

PROCEEDINGS OF TIHE [LR.E, September, 1953 2354



At Last! STANDARD COMPONENTS to mount your circuitry in
vertical planes that SAVE SPACE...SAVE PRODUCTION COST...

ARE NATURALS FOR PLUG-IN CONSTRUCTION

It's as simple as this —

Y

" me - = " 4

,..L-',] v i =% = >
= ;x‘}" B esas ey l i [ in an =7 (O) 7 —_—

. ’ E I '\‘ 50 FIT ’é 15 © 3 ~4 o—

3 ] TSanere o ! ’

o - & 4
ALDEN PRE-PUNCHED ALDEN MINIATURE ALDEN JUMPER ALDEN CARD ¢
TERMINAL MOUNTING STAKING TERMINALS STRIP stakes MOUNTING »

CARDS pre- -Cut to, proper size
for Alden 7-pin, Y- -pin, 11.
pin and 20-pin Plug in Pack-
ages. Orin 3 strips for chassis
— cut 1t off as you require.

mount in _any pattern on
Terminal Mounwng  Cards,
Ratchet slots hold clements
for soldering without pliering
or wrap-around.

right under Termi-
nials providing
common  circuit
without soldering.

TUBE SOCKETS
for miniature 7-
pin and 9-pin and
octal tubes.

ALDEN

TERMIN'AL CARD MOUNTING SYSTEM

T PLANNING SHIET

ake the above basic componenis, iay them out on fuii scaie Pianning Sheets i il found in

Alden Handbook. Following the Plan Sheet, Miniature Terminals and Tube Sockets stake into place on Card,

wu

We can do it for you if you have volume production, so Cards come to you ready
to snap electronic elements and wiring into place for quick soldering.

U [~
P D) O 8 = g/ffy

be used for wiring “I——F> (I ¥ Your design and production are simplified. Wiring is an open,
easy-to-work sub-assembly, so units can come through production independently or be easily subcontracted.

Both sides can

— and how beautifully these circuitry planes become plug-ins

4 SIZES OF PLUG-IN PACKAGES 4 SIZES OF ;,[\\_ i
Alden standard ~ ALDEN BASIC CHASSIS L *.' [ P
Bases, Lids, lan- - 2 411 8" 17 \/
dles, Cans. Sockets L2 ' . ’ Plugged into d
l;or ga 4 “k 20d Pm Your circuitry on Ter- Standard Racks
ﬁo'm.n fac 4 minal Card strips .
("(:::IS: ircu‘}:rr\l?\l\?i:(‘h snaps right into Alden el Ry
l;r_ci-_nu:n;lous .ﬂﬁxh g?&g(?:;s::dv}ﬁi:::dl SR,
ity tor endless ) A O ‘ front panet give beau- Oo 2.2,,)5 {
;;}f{‘s'ﬁ;clj’gd ,(,)ﬁin S \’ #" | ’ Alden Universal  tiful accessibility and -

Plugged into

Rack Adapter space saving. Chasses

ags . . . making it & . ie
easy and inexpen- o © i R ] can be plugged inter- Alden Uni-Racks
sive to Rive your bt d b 1 changeably into Stand-

equipmentreliabil. ard Racks, Alden Uni-

ALDEN ity in service ‘l‘"h 7-pin 9-pin 11-pin 20-pin ALDEN éacks. AAldl%n Polxitablﬁ
instantly  replace ases ean Rac
PLUG-IN n})llc plug-ins for Pack:ge com;l:onems and ‘BASIC A(iljap(er kmzm:sc}SII.—u'u.i- Ty
all sub-units. matching sockets. ard Rack to assis. ugged 1nto
PACKAGE CHASSIS Portable Cases
h ign h plug-i it a tiny tell-tale t t trouble instantl
! _— and oW easy to assign to eac Plug-in unit a II‘Y ell-rale 10 spo rounie insrantly
w ‘ ] See how compact front $ ALDEN ALDEN ALDEN
i : ‘planel (;:Ilsllly mounts six s MINI-TEST “PAN-i-LITE" “FUSE-LITE"
it Hl:'ln);vnt(s n N;\n"i':‘ﬁh(',n'l‘ls POINT JACK " Miniature indicator Fuse blows — Lite
designed to lick the prob- For checking critical 4,/ light with unbreakable glows. Simply unscrew
lem of having only a small voltages from front of 1-piece light-lens unit I-picce light-lens unit
~ < amount of space. Ausems panel. replaceable from front. and bl.OWI_l fuse comes
[ it bled by simpleyt methods., gy out with it.

f 1

—and to organize circuitry for 1 point of check, with 30-second replacement

OAlden Back
Connectors

All you need is this Kit —

6Aldcn

Serve-A-Unit Locks

Alden’s new concept in Rack-and- Panel
Connectors, eliminates congested rats’
nest of blind wiring and provides ~

=

¥

4. Possible to jump
|} contacts because both
sides are instantly
accessible.

3. Critical voltages
isolated by wide
spacing.

0 Alden Slide Rails

It’s as simple as this —

Arrange Alden Side Rails (1) and
Alden Lock Frame (2) to suit your
chassis. Alden Serve-A-Unit Locks (3)
mount in your chassis to engage pre-
punched holes in Alden Lock Frame
(2) to pilot, draw in, lock or eject.

1. Connectors are spread out 2.
in an orderly row, giving a acccsslblc
~———_ central point of check.

0
4

All leads are instantly
identified by
number and color-coding.

GET THE COMPLETE STORY — REQUEST ""ALDEN HANDBOOK”’ — SENT FREE




Theyre Here!

Corrosion-Resistant
Pygmy Motor Generators

84

Y felpse Plonee

TYPICAL ELECTRICAL CHARACTERISTICS

GENERATOR DATA MOTOR DATA

|
Linearity— Y2 of 1% to 4000 rpm : 18 or 26 volt, 400 cycle, 2-
Output—300 mv/1000 rpm with | phase low inertia motor
|
|

18 volt, 400 cycle excitation
Null—10 mv or less

-

e Nay,
A o

For further information, write Department G

o [
gendix
AVIATION
CORPORATION

il ECLIPSE-PIONEER DIVISION OF...

TETERBORO, N. J.

Export Sales: Bendix Internationa. Division

Ly
205 East 42nd $t., New York 17, N. Y. \T?@NS}
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1,000,000 Capacitors...

and Not a Defective One in the Lot

Whenever you have a problem
involving capacitors or related
cireuits. get in touch with us. Our
engineers will be glad to work with
vou. If vou want complete dataon
any ol the following types of

capacitors, write us for literature.

Dry Eleetrolytic Capacitors
Normal applications
lemperature extremes

Sub-miniature size

Paper Dieleetrie Capacitors
Metal tubulars
Bathtubs

Noise suppression

(so a customer told us)

q customer who huvs Mallory Capacitors at the rate of a million
or more per year. reported their records showed not a single

field reject during the past twelve months,

Aetually there may have been some defective units during that
time. 1t hardly seems possible to mmake a million of any thing with

a perlect score.

But, the significant point is that this customer. .. like many
others . . . has found by experience that the reject ratio on Mallory

Capacitors is lower than that of any other supplier they deal with,

Unusual story? Not at all. This kind of dependability is the
natural result of the exacting standards for manufacturing and
quality control you find at Mallory. You are assured of absolute
uniformity when you buyv Mallory Capaceitors ... whether it is a

hundred or a million.

Expect more...Get more from MALLORY

Parts distributors in all major cities stock Mallory standard components for your convenience

P. R. MALLORY &

Electrochemical —Capacitors « Rectifiers « Mercury Batteries

SERVING INDUSTRY WITH THESE PRODUCTS:
Y Electromechanical — Resistors o Swi?ches ¢ Television Tuners ¢ Vibrators

co.

Metallurgical —Contacts » Special Metals and Ceramics® W elding Materials

INC., INDIANAPOLIS 6, INDIANA




. UG-572/U

L

UG-569/U

,g,

UG-571 /U , C Series Connectors are a greatly im-
provedmechanical and electrical type
of co-axial connectcr. They are con-
stant impedance and are designed
for use with 50 ohm, middle size RF

cables..

' The C Series like every co-axial con-
nector made by Kings is the result of
constant research and development.

. Engineering ingenuity and precision
manufacture have put “Connectors by
Kings" i " "

in the front-line of communica-
UG-564/U tions equipment for industry and the
armed services.

U T e

UG-643/U

UG-573/U

UG-565/U UG-567/U

If you have a connector problem con:
sult Kings. You'll be glad you called
on Kings first.

G(l NGS $lectrosics co.inc.

40 MARBLEDALE ROAD, TUCKAHOE, N. Y.




K-LOK.

DISC CERAMICONS

A Great Forward Development in

1

STYLE 831
STYLE 811
i
STYLE 801 3 J
STYLE 821
[ STYLE | CAPACITANCE RANGE—MMF |
: i = ) ——
831 ' 220-540
801 [ 540-850
811 | 850-2500
821 2500-4500
Tolerances: :};5%, :1-:10—070,_ ;0‘7;, G—MV_ i

ERIE takes pride in announcing this significant
advance in ceramic capacitor design and applica-
tion. K-LOK dielectric is the result of several years
development activity having one planned objective

to produce premium performance character-
istics in High-K ceramic cagacitors.

In K-LOK we have achieved the enviable combi-
nation of high capacitance and really substantial
stability under environmental extremes. The
K-LOK is being produced and sold in addition to
the standard line of ERIE Hi-K Ceramicons,

OTHER FEATURES TO BE NOTED ARE:

® Power Factor: 1/ maximum
® Insulation Resistance: 10,000 megohms minimum

® Protective Insulation: Low loss phenolic dip for moisture
seal and mechanical ruggedness

® ERIE K-LOK ceramic can be used on special order in supply-
ing various high voltage disc capacitors and printed circuits

@g)m b&@m«%

?;1(

ERIE RESISTOR CORPORATION . ..

TABILITY

| A Premium High Dielectric
| Constant Ceramic Capacitor

(PAT. APPLIED FOR)

© FLAT TEMPERATURE

BRI L

CHARACTERISTIC ;
‘Greatest capacitance change from ‘
25°C valve:

+ 5%, — 5% from — 55°Cto

4+ 105°C

+ 5%, —10% from — 55°C to

+ 125°C

© STABILITY WITH AGE

\ 19 maximum copacitance decrease per
decade of time.

‘ © LINEAR CIRCUIT OPERATION

Both voltage coefficient of capacitance - ©
‘ and piezo-electric effect are low.

O IMPROVED LIFE RATING: ]
up to 1000 VDCW  85°C ;
] up to 500 VDCW 125°C |

Samples available on request
"TRADE MARK

ERIE components are stocked by leading electronic distributors everywhere.

ELECTRONICS DIVISION

+ Cincinnati, Ohio
LONDON, ENGLAND -

Main Offices: ERIE, PA.

Sales Offices. Cliffside, N. J
Detroit, Mich

Faclories ERIE, PA.

« Philadelphia, Pa. « Buffalo, N. Y
Los Angeles, Calif

TORONTO, CANADA

+ Chicagao, it

PROCEIDIN



(//" TAPE RECORDING

Erase the 24-hour tape in just 20 secords
— simply by rotating the reel in the
SoundScriber Tape Demagnetizer!

3 NEW SoundScriber 24-hour Tape Recorder

Model D-24
Dual Channel

Continuous, uninterrupted, unattended magnetic tape re-
cording for a full 24-hour day—with the time printed on
the tape to indicate the exact nrinute of recording—that’s
the story of this new SoundScriber 24-Hour Tape Recorder,
already proved in hundreds of military installations.

This new SoundScriber development is versatile, trouble-
free, requires no attention during operation. It records a
single channel, or dual channels simultaneously, from mic-
rophones, incoming lines, or a cembination of both. Built-in
speaker or accessory headphones allow instant “listening-
in” while recording or playing oack.

The 24-hour reel of tape, only seven inches in diameter,

makes a complete, economical, permanent sutomatically
timed record of a full day’s communications . . . or is easily

Designed and produced
by the manufacturers of

§ound

CTATI NG

Scriber

u i N T

TRADEMAR®

MAIL COUPON TODAY FOR FURTHER INFORMATION

PROCEEDINGS O THE LR.E, September, 195

INVALUABLE for Monitoring all Communications

erased for repeated re-use. Longer recording periods,
almost unlimited in time, can be attained through simple
modifications.

SoundScriber’s unique mechanical design operates at
approximately 1/60 the speed of conventional tape recorders
—assures longer life and minimum service attention.

Contained in a sturdy aluminum carrying case, the Sound-
Seriber 24-Hour Recorder operates from standard electrical
outlets. The chassis is easily removed for mounting in
conventional 19” rack.

The 24-Hour Recorder meets JAN specifications. It is now
available for immediate delivery to commercial and other
users.

| The SoundScriber Corporation IRE-9

Kind of Business or Operation _

i
: New Haven 4, Conn., USA :
i | want ta know more about your 24-Hour Tape Recorder. Please 1
| send further data ana sample af tape. |
! Name. i
1 |
| Address _ City_ |
1 !
I l

a
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New oval-shaped General Electric capacitor saves
space and weight in your electric equipment

If you're using fixed paper dielec'ric capacitors in case
styles CP 33 and CP 70 it will pay you to consider
General Electric drawn-oval units. These drawn-oval
capacitors provide unsurpassed reliability combined
with the important advantages of permitting smaller
size, less weight and lower cost in the electric equip-
ment you manufacture.

RATINGS range from 1 to 10 muf, 600 to 1500 volts
de, or 33010 660 volts ac. Choice of mounting arrange-
ments makes them ideally suited for air-conditioning
units, electronic equipment, motors and controls or
other applications where units capable of meeting all
electrical and mechanical requirements of MIL-C-25A
specs, except for case dimensions and markings, are
desirable.

DOUBLE-ROLLED SEAM attaches cover to drawn-steel

case—producing a lighter, yet stronger capacitor.
Actual savings in size and weight vary with case stvle
and rating but can amount to as much as 307,. Depend-
ing upon case style and quantity ordered, prices average
10 to 209, lower than for rectangular capacitors.

MOUNTING VERSATILITY is provided by choice of
three bracket styles for upright, inverted and side
mounting to suit individual mounting requirements.

For more information on the new G-E drawn-oval
capacitors, their ratings,

dimensions and prices, con- 77 Xy

- 77 AxX
tact your local G-E apparatus 77 S

) N ¢ 7771878 1953 "N,
sales representative or write for 7 S
Bulletin GEA-5777, General = a0 0Lt EC M) o

| h . . ’ AA PROGRES L

Eiectric Co., Section 442-10, e N %t

= N DAL
Schenectady 5, N. Y. &

GENERAL

ELECTRIC



Seal shown actual size

ee an individual sub-miniature hermetic seal with a
barrel diameter of .100. We make others as small as
.090. For the tiniest mounts in the world.

These glass-metal scals are particularly adaptable for rectifiers,
hearing aids . . . for many other components that you may have
thought couldn't be hermetically scaled because of their almost
infinitesimal size.

Now, you know to what extremes of diminution HERMETIC can
go to satisfy the requircments of industry and the Services.
Above all, you should know that HERMETIC manufactures the
largest line of hermetic scals available anywhere; the quality
line that has attracted the greatest number of users because
these are the only scals you can hot tin dip at 525° F. for easy
assembly soldering, for a strain and fissurc-free sealed part with

FITRST AND

PROCEEDINGS OF THE I.R.E.

FOREMOST

September, 1953

resistance of over 10,000 megohms. They will also withstand
sub-zero conditions, swamp test, temperature cycling, high
vacuum, high pressure, oils, compounds, chemicals, corrosion,
salt water immersion and spray, and are available in RMa color
code.

Seal illustrated is No. 1625-2; also available in .100 is
No. 1625-1; and SK-2170-2 with barrel diameter of
.090. New multicheader sub-miniatures may be had
with a variety of terminations.

(mmti o 55

29 South Sixth Street, Newark 7, New Jersey

Write for information concerning your own problems and for a
copy of our 32-page catalog.

I N MINITATURIZATILION
33a



CUT MANUFACTURING COSTS
With high quality Sylvania

8 e aanl) 1%

Section of the metallurgical laboratory of
our engineering department.

i P

General view of Syivania tungsten wire drawing department et our Towanda, Pa. plant.

You take no chances—save time and money —when you use Sylvania tung-
sten and chemical products. Sylvania tungsten is quality controlled from ore
to finished product, tested in the luboratory, in the ficld. Suppliers to all
Jeading manufacturers in the radio and televiston industry, Sylvania offers
you tungsten and chiemical products that meet the highest standards of
purity, precision, and uniformity.

To help you work out any special high quality product or solve your
toughest manulacturing problems, Sylvania maintains large metallurgieal
and chemical laboratories. If it's a question of anything from a precision,
custom-made tungsten component, a special high-purity phosphor, chemical
or compotund, to silicon or germanium for crystals. put it up to Sylvania. A
noze on your letterhead brings vou full particulars.Address: Sylvania Electric
Products Inc., Dept. 3T-1509, 1740 Broadway, New York 19, N. Y.

*SYLVANIA -

LIGHTING - RADIO - ELECTRONICS - TELEVISION

Tungsten and Chemical Products

Tungsten
Radio Heater and Grid Wire
Suppori Wire and Rod
Cold Plated Wire
Ground Seal Rod
Formed or Ground Parts
Cut and Bevelled Pieces
Hand Wound Coils
Special High Purity
Chemicals and Compounds
Potassium Silicate * Etching Inks
Carbonate Emission Coatings
Mica Spray Coatings
Basing Cements
Metal Powders
Silicon * Germanium
Phosphors
Cathode Ray Tube Phosphors

tn Canada: Sylvania Electric (Canada) Ltd., University Tower Building, St. Catherine St., Montreal, P. Q.
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For over 20 years...
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TYPES ,

Styles RC10, , /
A Ae2dy / Y2+, 1-, and 2-watt fixed composition
RC21, RC30, RC31, '

types in all RTMA 5%, 10%, and 20%
RC41, and RC42. preferred values.
L ]

Write for Bulletin J2

. . also automotive ignition suppression
and voltage regulation; fluorescent starting; protective
surge; and other special purpose types to your exact
specifications.

Electronic Components Division
STACKPOLE CARBON COMPANY
St. Marys, Penna.
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ABOVE BEYOND

B Precision-built by the makers of the
world’s most powerful transmitting
equipment—for the Voice of America
—the GPL-Continental TV Transmitter
offers quality and construction superior
to accepted standards of today.
Exclusive “Frequilock” feature pro-
vides aural-visual frequency control of
4.5 mc = 500 cycles or better, even as
high as 890 mc. No more intercarrier
buzz! In addition to the console unit
there is ample rack space for picture
and waveform monitors. Transmitter
controls may also be operated from
the rack. With simplified power and

control circuits, manual controls are
minimized.

It is designed for compactness and
maximum accessibility. In a