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ULTRA CoMPACT

App\icu!ion
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primory
impedance
0, 1251150, 200/250,
333, 500/600 ohms

Low impedant
50, 200, 500 ohms

or multiple lin

Low impedance mike, pickup.

or line to V1 or2 grids

Low impedance mike, PickVP: 50, 125/150, 200/25C,
push pult 333, 500/600 ohms

multiple line 1o

or
grids
Single plate to two grids split 8,000 1o 15,000 ohms
primary
single plate o two grids 8 MA 15,000 ohms
unbc\unced p.C.
single plate to multiple line 8,000 to 15,000 ohms
single plate 1o multiple line 8,000 to 15,000 ohms
8 MA unba\unced p.C.
Push pul\ low level plates to 8,000 to 15,000 ohms
multipte line each side
Audio choke, 300 henrys @ ? MA 6000 ohms p.C..
with no D.C. 450 henrys

The obove listing includes on!

Compact Audio Units

HIGH FIDELI

75 henrys @ 4

available - - -

HERMETICALLY SEALED

On speci
o pecial order, we can supply any of the Ultra
1 c|pacts hermetically sealed per Jan T-27 Grad
ass A - e
. Ain t.lur RC 50 case as illustrated
nsions: Height 2%4”, Base 17%" X 1~ .
To 5

1v AupiO UNITS

Gecondary + 2 DB from List
impedance Price
50,000 ohms 30-20,000 $15.00
50,000 ohms 50-10,000 16.00
multiple alloy
shietd for
extremely low
hum pickupP
80,000 ohms overatl 30-20,000 15.00
in two sections
80,000 ohms overall, 30-20,000 14.00
2.3:1 turn satio overad
80,000 ohms overall, 50-20,000 18.00
2.3:1 turn ratio overall
50, 125/150, 200/250, 30-20,000 15.00
333, 500/400 ohms
50, 125/150, 200/250, 50-12,000 14.00
333, 500/600 ohms
i 125/150, 200/250, 50-20,000 15.00
333, 500/600 ohms
10.00

MA 1500 ohms D.Co/ inductance
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Let mﬁﬁaU@N help you...

...seual components hermetically

...speed up sub-assemblies

Marion portable,
bench-type induction

soldering unit....

SMALL
COMPACT
ADAPTABLE
EFFICIENT
ECONOMICAL
EASY-TO-USE

o & 06 00

A PRODUCTION TOOL This unit was designed to simplify and improve
both the quality and quantity of production of many different
assemblies in the electronic and electrical fields. It has been used
successfully for many years in the manufacture of Marion her-
metically sealed instruments. Assembly applications include
magnet assemblies, relay armatures, connectors, capacitors and
transformer cans and germanium diode assemblies; also jewelry,
watches, toys, automotive parts, household fixtures, etc.

HERMETICALLY SEALED COMPONENTS Because of the present intense
interest in hermetically sealed components, Marion offers the
benefit of its experience in true glass-to-metal hermetic sealing
with the Marion Induction Soldering Unit and Marion metalized
(platinum flm) glass. Marion platinum film base glass has been
developed to permit higher sealing temperatures, greater thermal

MANUFACTURERS OF eS¢
HERMETICALLY shock range and resoldering if necessary.

SEALED RS

E;NECE T::i PROFIT FROM EXPERIENCE Investigate now. Submit your requirements.
We will be glad to supply samples and quotations. Ask for
bulletin.

MARION ELECTRICAL INSTRUMENT COMPANY

M ANCHESTER, NEW HAMPSHIRE

Export Division, 458 Broodwoy, New York 13, U. S. A, Cobles MORHANEX

IN CANADA: THE ASTRAL ELECTRIC COMPANY, SCARBORO BLUFFS, ONTARIO
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R. F. ATTENUATOR TYPE D—239 DELIVERY

DESIGNED for work on coaxial cables and for testing at video frcquencies-—arranged
to work between Hfnite impe(lames—conventional gain and loss measuring technique
may be used up to 20 Mc.

UNLIKE MOST PRECISION INSTRUMENTS, IF YOU WANT A DOZEN, THE COST NEED NOT DETER YOU

SPECIFICATION
NETWORK : “T* Section MAXIMUM INPUT: 3 volts

ATTENUATION RANGE: D-239-A 6(-5db in 0-5 db steps DIMENSIONS: 61" x 23" x 5" (16:5 cm x 6 cm x (35 cm)
D-239-B  80db in | db steps

TERMINAL IMPEDANCE : Both Types 75 ohms ~ YYEIGHT: 2} lbs. (113 kg)
TERMINATIONS : Coaxial Connectors MOUNTING : Equally suitable for bench or panel use
ACCURACY: Better than 0-5db at 10 Mc PRICE : $50.00

YOU MAY REMIT TO US BY YOUR OWN DOLLAR CHECK

MUIRHEAD & Co. Ltp.

PRECISION ELECTRICAL INSTRUMENT MAKERS MUIRHEAD
BECKENHAM -KENT -ENGLAND ELECTRICAL (NSTRUMENTS
Telegrams and Cables: MUIRHFADS ELMERS-END My

ELECTRONICS — October, 1949 3



BUILT TO PERFECTION

WIRE ASSEMBLY AND

PROVED BY INDUSIRY

CORD SET DIVISION

Regardless of the song you sing, from Opera to Bop
—cord set to automotive harness—the most economical,
dependable and uniform performers have repeatedly
proved to be ESSEX WIRE ASSEMBLIES.

No matter how complex your harness problem,
Essex experts can solve it and save you time and
trouble. The Essex Wire combined staffs of specialists
completely engineer and outfit your assemblies with all
of their electrical components, making a completely
integrated unit to Essex high standards.

The Essex network of 20 plants develops, manufac-
tures and controls these custom-tailored assemblies
from wire bar to your appliance. Because of Essex in-
tense specialization, complete control of overall
operation and long expcrience (dating back to the days
of the earcly automobiles) you are safeguarded
against an electrical failure that can turn your “master-
piece” into a dead duck.

One sample of an assembly built
to your specifications will

prove why Essex leads, Ask for
one. Call our representative
today, or send your specifica

tions to the factory.

ESSEX WIRE CORPORATION MONTICELLO, INDIANA

October, 1949 — ELECTRONICS



Do y7%

INTERMODULATION
N

TRANSLATION
L0SS ?

‘

STYLUS
FORCE 7

MECHANICAL
IMPEDANCE ?

UNWANTED
OUTPUT?

ARM
RESONANCE ?

Western Electric

= QUALITY COUNTS —

Intermodulation distortion—present in many
types of record reproducers 1o a far greater degree
than suspected—causes “fuzziness” in reproduc-
tion, particularly at the higher frequencies. Low
intermodulation distortion is essential for clean
reproduction,

When record groove velocity deereases (as the
stvlus moves closer to the center pin) a loss in
high frequency reproduction occurs. T'o keep this
“trauslation loss” to a minimuni, stylus tip
radius, stylus force and mechanical reactance
must be in correct balance.

While low stylus force is desivable to lengthen life
of records, too low a force {requently results in
inability of the reproducer to track properly at
high [requencies. This, in turn, produces high
intermodulation distortion. Stylus foree should
be kept to the lowest value consistent with proper
tracking.

Fora given stylus force,low mechanical impedance
in the reproducer stylus improves tracking at
both low and high frequencies. Botlt ends of the
recorded spectium are therefore reproduced with
less distortion.

On luteral recordings, the pick-up unit should not
reproduce the unwanted vertical output wlich
can result from surface irvegularities, turntable
vibrations and riding up of stylus on groove walls.
Conversely, on vertical recordings, the pick-up
unit should not veproduce the unwanted output
caused by lateral stylus inotion.

The reproducer arm should not have resonant
points within the spectrum ol frequencies norm-
ally reprodneed. If the resonant frequency of the
arm is within the range ol frequencies on the
transeription or record, the resonant vibration
of the arm will cause a spurious response.

ELECTRONICS — Gctober, 1949
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DISTRIBUTORS: IN THE U.S.A.— Graybar Electric Co, ;
I
I
1
L

fro?

HOW THESE 9 FACTORS AFFECT
THE QUALITY OF DISC REPRODUCTION?

FREQUENCY
COMPENSATION ?

SCRATC
EQUALIZAT!

NOISE
PICK-UP

How do
against

The reproducing equipment must provide the
correct frequency compensation for the recording
characteristics most commonly used. Since differ-
ent recording companies use widely varying char-
acteristics, a correspondingly wide choice of
equalization characteristics must be available.

A choice of seratch equalization is also necessary
to ineet the surface noise conditions of all records.
“Rolloff” of reprodueing curves must permit
maximum scratch reduction while retaining as
H much as possible of the original material on the

record.
ON?

The signal-to-noise ratio must not be impaired by
induced noise pick-up in the reproducer or equal.
izing circuits. Design of the equalizer and repeat.
ing coil should iminimize hum pick-up from motor
ficlds or other sources.

?

es the 109 Type Group stack up
these reproducer requirements?

Western Electric has just issued a 12-page bulletin
explaining in greater detail the importance of these
nine factors in high-quality reproduction—and showing
just why the design of the 109 Type Reproducer Group
results in outstanding performance. You’ll want to have
all these facts when you sclect reproducing equipment!

CALL

YOUR LOCAL GRAYBAR

REPRESENTATIVE

FOR A COPY OF
THIS NEW BULLETIN=-
OR MAIL COUPON
BELOW N

IN caNaDA— Northern Electric Company, Ltd.

Graybar Electric Co.
420 Lexington Avenue,
New York 17, N. Y.

Gentlemen: Please send me a copy of Bulletin
T2551, “109 Reproducer Group.”

Name
Title
Company -
Street Address -

City. State_________

O |
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757 resistons o,

And IRC provides it. Witness leading

manufacturers who specify IRC resistors
for advanced electronic circuits. In
instrumentation and industrial
applications, IRC resistors excel in

every important characteristic.

IN CRITICAL ‘INSTRUMENTATION, IRC Pre-
cision Wire Wounds offer a fine balance of
accuracy anc dependability. Tolerances of
19% are standard, but 2%, %% and 1/10%,
are available. {RC Precisions also afford maxi-
mum tempera-ure coefficient of .002%, per ° C.
at no extra cest. And in addition, their design
and construction assure stability—even where
recurring surges are encountered. Labels are
acetate. May we send you complete technical
‘data? Just check the coupon.



SEALED PRECISION Voltmeter Multipliers find
‘ many critical applications such as are encountered
1

in marine service because of absolute dependa-
bility under the most severe humidity conditions.
Type MF's are compact, rugged, stable, fully
e e — e moisture proof and easy to install. They consist of P oo s e o
individual wire wound precision resistors, mounted,
interconnected and encased in glazed ceramic
tubes—and these may be either inductive or
non-inductive, for use on AC as well as DC. Send
coupon for technical data bulletin.

MATCHED PAIR Resistors afford a low-cost solution to
many close -olerance requirements. They are widely
used as dependable meter multipliers. Two insulated
ACCURACY AND ECONOMY in close tolerance IRC resistors are maiched in series or parallel to as
close as 1% initial accuracy. Both JAN-R-11 approved
Advanced B~ resistors and low-range BW insulated
wire wounds are available in Matched Pairs. Use the
coupon to send for Bulletin B-3.

applications make IRC Deposited Carbon
PRECISTCRS ideal for television and similar cir-
cuits. They are outstanding in their ability to

provide dependable performance in circuits where
the characteristics of carbon composition resistors
are unsuitable and wire-wound precisions too
expensive. Manufactured in two sizes, 200 ohms
to 20 megohms in 1%, 2% and 5% tolerance.
Coupon brings full details.
For fast, local service on standard IRC resistors,
simply phone your IRC Distributor. IRC’s @
p. Industrial Service Plan keeps him well supplied
P e with the most popular types and ranges—
enables him to give you prompt, round-the-
corner delivery. We'll be glad to send you his
name and address,

N R S RS S AN GEDR AENR SEEp GENR mamp NS N S AN SES £ LX) S0 aER AT ake GEA (e e
INTERNATICNAL RESISTANCE CO,
403 N. BROAD ST, PHILADELPHIA 8, PA.
Please send me complete information on the items checked below:

Precision Wire Wounds Deposited Carbon Precistors
Power Resistors » Volmeter Multipliers Wire Yv’ound Controls Voltmeter Multipliers
eInsulated Composition Resistors * Low Matched Pair Resistors Name of Local IRC Distributor
* Rheostats ®* Vollage Dividers * NARS
Precisions * Deposited Carbon TITLE o
B Precistors * HF and High Voltage
INTERNATIONAL Resistors * Insulated Chokes COMEANY
RESISTANCE COMPANY ADDRESS. ... ...

401 N. Bread Strest, Philadelphia 8, Pa.

In Canada: Inlernational Resistance Co., Lid., Toronto, Licensee

J. F.ARNOT & CO., ADV. AGENIY

i
|
i
|
|
1
i
Wattage Wire Wounds * Controls 1
i
|
|
1
1
1
1
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Let us start by saying that there may
be a price advantage to you in ordering
electronic !)arts or equipment directly from
the manufacturer. Against this, however,
weigh these advantages of working with
your local NEDA Distributor:

1. You avoid costly, time-consuming
delays when, for example, you schedule
a pilot run or production samples and
have your NEDA Distributor expedite
delivery of your electronic needs.

2. You get additional assistance
through the NEDA Distributor’s experi-
ence and knowledge.

a formula for

needs . ..

3. You have your choice of more than
one manufacturer’s line in ordering for
experimental needs and determining
what is best.

You can add a valuable “extension” to
your own engineering and research facili-
ties by giving your NEDA Distributor the
opportunity to develop as a service depot
for you. Look into it! You'll find that both
top management and the purchasing de-
partment will agree, when they compare
small savings on small quantity orders with
the NEDA formula for better research
and production.

Call on your [V[Z[1)/:) Distributor

PRONOUNCED NEED A

Consult the list of NEDA members on the opposite page.

NATIONAL ELECTRONIC DISTRIBUTORS ASSOCIATION

INCORPORATED

2214 LaSALLE-WACKER BUILDING, 221 N. LaSALLE ST., CHICAGO 1, ILLINOIS

8 October, 1949 — ELECTRONICS



ALABAMA

BIRMINGHAM
James W. Clary Co.
MOBILE
Nelson Radio & Supply Co.
TUSCALOOSA
Allen & Jemison Co.

ARIZONA

PHOENIX
Radio Parts of Arizona

ARKANSAS

FORT SMITH
Wise Radio Supply
LITTLE ROCK
Southern Radio Supply
TEXARKANA
Lavender Radio Supply Co.

CALIFORNIA

GLENDALE
R. V. Weatherford Co.
LONG BEACH
Scott Radio Supply
LOS ANGELES
Radio Products Sales, Inc.
Universal Radio Supply Co.
AKLAND

W. D. Brill Co.
Electric Supply Co.
Wave Miller & Co.

E. C. Wenger Co.
SAN BERNADINO
Inland Electronic Supply
SAN DIEGO
Coast Electric Co.
Electronic Equipment Distr.
SAN FRANCISCO
Associated Radio Distrs.
C. C. Brown Co.
Kaemper-Barrett Dealers
Supply Co.

San Francisco Radio &

Supply Co.
Wholesale Radio & Electric
Supply Co.

Zack Radio Supply Co.
SAN JOSE
Frank Quement, Inc.
STOCKTON
Carter W. Dunlap Wholesale
Radio Co.

COLORADO

PUEBLO
L. B. Walker Radio Co.

CONNECTICUT

BRIDGEPORT
Hatry & Young
HARTFORD
Hatry & Young, Inc.
NEW BRITAIN
United Radio Supply
NEW HAVEN
Hatry & Young
Thomas H. Brown Co.
NEW LONDON
Hatry & Young
STAMFORD
Hatry & Young
WATERBURY
Hatry & Young
The Bond Radio Supply

DISTRICT OF COLUMBIA

WASHINGTON
KKenyon Radio Supply Co.
Rucker Radio Wholesalers
Silberne Radio & Elec. Co.

FLORIDA

MIAMI
Herman Radio Supply Co.
Walder Radio & Appliance

GEORGIA

AUGUSTA
Prestwood Electronics Co.

OLUMBUS
Radio Sales & Service Co.

IDAHO

BOISE
Craddock’s Radio Supply
ICopke Electronics Co.
ILLINOIS

BELLEVILLE
Lurtz Electric Co.
BLOOMINGTON
Alverson Sales Co.

CHICAGO
Allied Radio Corp.
J. G. Bowman & Co,

Chauncey’s, Inc.

Hub Appliance & Supply Co.
FORT WAYNE

Van Sicklte Radio Supply Co.

WHEN YOU

CHICAGO
Pilgrim Distributing Co.
Radio Parts Co.
Walker-Jimieson, Inc.
MOLINE
Lofgren Distributing Co.
PEORIA

Herberger Radio Supply
ROCK ISLAND
Tri-City Radio Supply
SPRINGFIELD
Wilson Supply Co.

INDJIANA
CROWN POINT

Pembleton Laboratories
INDIANAPOLIS

1owa

COUNCIL BLUFFS
World Radio Laboratories
DAVENPORT
Midwest-Timmerman Co.
DES MOINES
Gifford-Brown, Inc.
Iowa Radio Corp.
Radio Trade Supply Co.
DUBUQUE
Boe Distributing Co.
FORT DODGE
Ken-Els Radio Supply Co.
SIoUX CITY
Duke’s Radio Co.
WATERLOO
Ray-Mac Radio Supply

KANSAS

TOPEKA
The Overton Electric Co.
WICHITA
Excel Distributors
Interstate Distributors, Inc.

KENTUCKY

LEXINGTON
Radio Equipment Co.
LOUISVILLE
Peerless Electronic
Equipment Co.
Universal Radio Supply Co.

LOUISIANA

ALEXANDRIA
Central Radio Supply
LAFAYETTE
Radio Electronic Supply
LAKE PROVIDENCE
F. H. Schneider & Sons
MONROE
Hale & McNeil
NEW ORLEANS
Wm. B. Allen Supply Co.
Columbia Radio & Supply Co.
Shufer Supply Co.
Southern Radio Supply Co.
SHREVEPORT
Koelemay Sales Co.

MAINE

AUBURN
Radio Supply Co., Inc.
PORTLAND
Maine Electronic Supply

MARYLAND

BALTIMORE
Kann-Ellert Electronics, Inc.
Radio Electric Service Co.
Wholesale Radio Parts
HAGERSTOWN

Zimmerman Wholesalers

MASSACHUSETTS

BOSTON
De Mambro Radio Supply Co.
Hatry & Young of Mass., Inc.
A. W. Mayer Co.
The Radio Shack Corp.
BROCKTON
Ware Radio Supply Co.
CAMBRIDGE
Electrical Supply Corp.
LAWRENCE
Hatry & Young
MELROSE
Melrose Sales Co.

Willett Radio Supply, Inc.
NEW BEDFORD
C. E. Beckman Co.
PITTSFIELD
Pittsfietd Radio Co.
ROXBURY

SPRINGFIELD
Hatry & Young
T. F. Cushing
Springfield Radio Co., Inc.
Sgringfield Sound Co.
WORCESTER
Radio Electronic Sales Co.
Radio Maintenance Supply

MICHIGAN

ANN ARBOR
Wedemeyer Electronic
Supply Co.
BATTLE CREEK
Electronic Supply Corp.
DETROIT

M. N. Duffy & Co.
Ferguson Radio Supply Co.
K-L-A Laboratories
of Detroit
Radic Electronic Supply Co.
Radio Specialties
FLINT
Lifsey Distributing Co.
Radio Tube Merchandising
Shand Radio Specialties

Fulton Radio Supply Co.
LANSING
Electric Products Sales Co.

Offenhauer Co.

LAURIUM
Northwest Radio of Michigan
USKEGON

Industrial Electric Supply
PONTIAC
Electronic Supply Co.

MINNESOTA

DULUTH
Northwest Radio
MINNEAPOLLS
Bauman Company

Lew Bonn Co.
Northwest Radio &
Electronic Supply Co.
Radio Maintenance Co.
The Stark Radio Supply Co.
ST. PAUL
Electronic Distributing Co.
Hall Electric Co.

MISSISSIPPI

JACKSON
Cabell Electric Co.

MISSOURI

CAPE GIRARDEAU
Suzdekum Electronic
Supply Co.
JEFFERSON CITY
Central Missouri Distrib.
OPLIN

M. Brotherson
Four State Radio & Supply
KANSAS CITY
Burstein-Applebee
Manhattan Radio &
Equipment, Inc.
McGee Radio Co.
ST. LOUtS
Waiter Ashe Radio Co.
Ebinger Radio & Supply Co.
Interstate Supply Co.
Radonics
Van Sickle Radio Co.
SPRINGFIELD
Harry Reed Radio & Supply

NEBRASKA

LINCOLN
Hicks Radio Co.
Leuck Radio Supply Co.
OMAHA
J B Distributing Co.
Radio Equipment Co.

NEW HAMPSHIRE

CONCORD
Evans Radio

American Radio Corp.
MANCHESTER
Radio Service Laboratory

NEW JERSEY

BRIDGETON
Joe's Radio Shop
NEWARK
Continental Sales Co.
Krich-Radisco, Inc.
Aaron Lippman & Co.
PHILLIPSBURG

NEW YORK

ALBANY
Fort Orange Radio
Distributing Co.
E. E. Taylor Co.
AMSTERDAM
Adirondack Radio Supply
AUBURN
Dare’s Radio Service
BINGHAMTON
Federal Radio Supply Co.
BROOKLYN

Green Radio Distributors
National Radio
Parts Distributing Co.
BUFFALO
Dymac, Inc.
Genesee Radio & Parts Co.
ELMIRA

Fred C. Harrison
GLEN FALLS
Ray Distributing Co.
HEMPSTEAD
Davis Electronics Corp.
Standard Parts Corp.
ITHACA
Stallman of Ithaca
JAMAICA
Chanrose Radio Stores, Inc.
Norman Radio Distrs., Inc.
KINGSTON
Arace Brothers
MOUNT VERNON
Davis Radio Distributing Co.
NEW YORK

Arrow Electronics, Inc.
Bruno-New York, Inc.

H. L, Dalis, Inc.
Federated Purchaser, Inc.
Fischer Distributing Co., Inc.
Milo Radio & Efectronics
National Radio Distributors

0 & W Radio Co.

Powell Radio Supply
Sanford Electronics Corp.
Slate & Co.
Stan-Burn Radio &
Electronics Co.
Sylvan-Wellington Co.
Terminal Radio Corp.
United Radio & Electric Co.
Wilco Radio Distributors
POUGHKEEPSIE
Chief Electronics
ROCHESTER
Rochester Radio Supply Co.

SCHENECTADY

Electric City Radio Supply
SYRACUSE
Roberts & 0’Brien
Stewart W. Smith, Inc.
Syracuse Radio Supply, Inc.
TROY

Trojan Radio Co., Inc.
UTICA

Beacon Electronics, Inc.
Electronic Laboratories &
Supply Co.
WHITE PLAINS
Westchester Electronic
Supply Co.

NORTH CAROLINA

ASHEVILLE
Freck Radio & Supply Co.
Long’s Distributing Co.
CHARLOTTE
Radiotrenic Distr., Inc.
GREENSBORO
Johannesen Electric Co., Inc.
GOLDSBORO
Signal Radio Supply
RALEIGH
Carolina Radio Equipment
Southeastern Radio Supply
WILMINGTON
French Radio Co.
WINSTON-SALEM
Dalton-Hege Radio Supply
Lambeth Efectric Supply Co.

NORTH DAKOTA
FARGO
Dakota Electric Supply Co.

OHIO

AKRON
The Sun Radio Co.
ASHTABULA
Moirison’s Radio Supply
CINCINNATI
Chambars Electronic Supply
Herrlinger Distributing Co.
Radio & Refrigeration
Supply Co.
The Schuster Electric Co.
Steinberg’s, inc.

Patterson Radio Supply Co.

Carlson, Hatton & Hay, Inc.
MEDFORD

CLEVELAND
Radio & Electronic
Parts Corp.
Winteradio, Inc.
COLUMBUS
Electronic Supply Co.
Hughes-Peters, Inc.
Thompson Radio Supplies

Whitehead Radio Co.
DAYTON
Srepco, Inc.

Lima Radio Parts Co.
TOLEDO
Toledo Radio Specialties
Warren Radio Co.
YOUNGSTOWN
Ross Radio Co.

OKLAHOMA

OKLAHOMA CITY
Miller Jackson Co., Inc.
Radio Supply, Inc.
TULSA

Radio, Inc.
S & S Radio Supply

OREGON
EUGENE

Ver! G. Walker Co.
PORTLAND
Appliance Wholesalers
Bargelt Supply
Portland Radio Supply Co.
Stubbs Electric Co.
Tracey & Co., Inc.
United Radio Supply, Inc.

PENNSYLVANIA

ALTOONA
Hollenback’s Radio Supply
BETHLEHEM
Buss Electric Supply
ERIE
J. V. Duncombe Co.
Jordan Electronic Co.
Warren Radio, Inc.
HARRISBURG
Radio Distributing Co.
JOHNSTOWN
Cambria Equipment Co.
PHILADELPHIA
A. C. Radio Supply Co.
Allied Electric Appliance
Parts, Inc.

Almo Radio Co.
Barnett Brothers Radio Co.
Consolidated Radio Co.
Emerson Radio of Pa., Inc.
Herbach & Rademan, Inc.
Nat Lazar Radio Co.
M & H Sporting Goods Co.
Radio Electric Service Co.
of Pa., Inc.
Raymond Rosen & Co.
Albert Steinberg & Co.
Eugene G. Wile
PITTSBURGH
Cameradio Co.

John Marshall Co.
Radio Parts Co.
Tydings Co.

ST. MARYS
B & R Electric Co.
SCRANTON
Scranton Radio & Televison
WILLIAMSPORT
Williamsport Radio Supply
YORK

J. R.S. Distributors
York Radio &
Refrigeration Parts

SOUTH CAROLINA

COLUMBIA
Dixie Radio Supply Co.

SOUTH DAKOTA
SIOUX FALLS
Power City Radio Co.
Warren Radio Supply
WATERTOWN
Burghardt Radio Supply

TENNESSEE
CHATTANOOGA
Curle Radio Supply

JACKSON

L. K. Rush Co.

KNOXVILLE
Chemcity Radio & Electric

Carl B. Williams Co.

The Lukko Sales Corp.

Gerber Radio Supply Co.
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United Radio, Inc.

NEED A DISTRIBUTOR— CONSULT THIS NEDA LIST

MEMPHIS

Bluff City Distr. Co., Inc

Boyd Electronic Supply
NASHVILLE

Electra Distributing Ce.

TEXAS

ABILENE
R & R Electronic Co.
AMARILLO
R & R Electronic Co.
West Texas Radio Supply
AUSTIN

The Hargis Co.
BEAUMONT
Montague Radio Distr. Co.
CORPUS CHRISTI
Electronic Equipment &

ng. Co.
Wicks-DeVilbiss Co.
DALLAS
All-State Distributing Co.
Crabtree’s Wholesale Radio
Ra-Tel, Inc.
Wilkinson Brothers
FORT WORTH
Electronic Equipment Co.
Fort Worth Radio Supply Co.
“Scooter’s’’ Radio Supply
Bill Sutton’s
Wholesale Electronics
ST

R.C. & L. F. Hall, Inc.
Sterling Radio Products Co.
LUBBOCK
R. & R. Supply Co., Inc.
SAN ANTONIO
Mission Radio, Inc.
WACO
The Hargis Co., Inc.
WICHITA FALLS
Clark & Gose Radio Supply
Mooney Radio Supply Co.

VIRGINIA

DANVILLE
Womack Electric & Supply
ORFOLK

Ashman Distributing Co.
Radio Equipment Co.
Radio Parts Distributing Co.
Radio Supply Co.
RICHMOND
Johnston-Gasser Co.
Radio Supply Co.
Winfree Supply Co.
ROANOKE
H. C. Baker Sales Co., Inc.
Leonard Electronic
Supply Co.

WASHINGTON

SEATTLE
General Radio Inc.
Harper-Meggee, Inc.
Seattle Radio Supply, Inc.
Herb E. Zobrist Co.
TACOMA
C & G Radio Supply Co.
Wible Radio Supply Co.

WEST VIRGINIA

BLUEFIELD
Whitehead Radio Co., Inc.
CHARLESTON
Chemcity Radio & Electric
HUNTINGTON
Electronic Supply, Inc.
King & Irwin, Inc.
PARKERSBURG
Randle & Hornbrook

WISCONSIN

GREEN BAY
Northern Electrical Dist.
ON
Radio Distributors
Satterfield Radio Supply
MANITOWOC
Harris Radio Corp.
MILW AUKEE
Acme Radio Supply Corp.
Central Radio Parts Co.
Electro-Pliance Distrib.
Marsh Radio Supply Co.
Radio Parts Co., Inc.
RACINE
Standard Radio Parts Co.
WAUSAU
Radio Service & Supply

WYOMING
CHEYENNE

Roden Electrical Supply Co.

Houge Radio & Supply
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ARNOLD can supply REMALLOY
in the form of BARS and CASTINGS
or SINTERED TO SPECIAL SHAPES

REMALLOY generally may be used
instead of 36-41% Cobalt Permanent
Magnet Steel—replacing it without
design changes, and at a cost saving.

In addition to our customary production of all types of ALNICO and
other permanent magnet materials, we now produce REMALLOY.
The various forms in which it is available—bars, castings or sintered
shapes—are all produced under the Arnold methods of 100% quality-
control; and can be supplied to vou either in rough or semi-finished
condition, or as completely finisaed units ready for assembly. ® Let
us help you secure the cost-saving advantages of REMALLOY in your
designs. Call or write for further data, or for engineering assistance.

THE ARNOLD FNGINEERING (JOMPANY

SUBSIDIARY OF ALLEGHENY LUDIUM STEEL CORPORATION M
147 EAST ONTARIO STREET, “HICAGO 11, ILLINOIS

matiof\ o
write fory

‘l‘\]"l l’ SPECIALISTS AND LEADERS IN THE DESIGN, SNGINEERING AND MANUFACTURE OF
1 l 11) PERMANENT MAGNETS
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ADVENTURES IN ELECTRONIC DESIGN

/‘TORTURE TESTS PROVE SWITCH PERFORMANCE

Turn it on. @_/Turn it off. 6 Do this 25,000 tlmes or more and

you’ll get a good idea of the terrific punishment % -e“" Centralab
- X

w
M{‘:‘i switches @ must be able to withstand. Day ;;@
PN
and night, c; f"'? skilled CRL engineers \d and specially designed testmg
= "\'\ﬂ

\\/
| . .
‘tz-?.j switches {@c@through torture tests _

machines put Centralab

no switch {@w is ever asked to undergo in ordinary operation. What does this mean
\./\"\/"\"‘fQ -

to you?‘)! Just this. You can be sure that Centralab E“,_, gives you the

smooth operation &{ , positive indexing lﬁ/and accurate positioning

h --° =

‘7@; you want in the switches @ you buy. What’s more, you can be sure

CRL Ja-‘*ﬂ 2 switches JLG*’ will continue to provide these advantages

ST o,

for a long, long time. T

Constant checking makes sure CRL switches Accelerated life test machine rotates through Resistance of switch insulation to atmospheric
gzive you desirable uniform low contact re- fixed number of positions at 1000 cycles per change is tested in controlled temperature
sistance. Here an engincer tests resistance by hour . . . proves switch springs, clips and and humidity chamber, Test helps avoid
running 1 ampere through contacts contacts stand up under long, hard usc. breakdown or leakage

Division of GLOBE-UNION INC. « Milwaukee



Centralab reports to

an exclusive
CRL feature assures great variety of switching combina-

tions . cuts size and cost of units. ® No rotor rivets used
Where it’s not necessary to connect contacts on opposite side

of rotor, contacts are held by legs formed on contact. ® Stator and
rotor constructed in only the highest grades of laminated phenolic
clips are of silver-plated brass or silver alloy for better contact.

e OFset inter-element construction in both rotating contacts and
back--0-back terminals provides lower elcctrostatic capacities. ®
Choose from many types in “his double-wipe style switch. One or more
secticns—a versatile multiple-section switch built to your specifications
e Ratings: 714 amperes at 115 volts. Used up to 20 megacycles.

l e Up to 24 insulated clips on each section

CRL’s New Rotary, Coil, Spring and
Cam Index Switch. It gives you

e Up to 18 insulated clips on each section cuts unit size and cost. ®
Snug-fitting square rotor shaft plus individually aligned and adjusted
contacts assurc accurate positioning. ® Multiple-gang design pro-
vides variety of switciing combinations. Torque adjustable to suit
individual needs. ® Twenty-degree roller indexing, solid silver con-
tacts, and Grade L-5 steatite stator and rotor give 25,000 cycles or
more of positive indexing without contact failure ® Lug-type ter-
minals assure strong solid electrical-mechanical connections; single-
qole bushing facilitate: mounting. ® One or more sections -— a ver-
satile multiple-section switch built to your specifications. ® Ratings:
7V, amperes at 115 vclts, 60 cycles. Voltage breakdown to ground,
3000 volts RMS 60 cycles.

and FM set design! Flat, horizontal design saves valuable space, allows short leads
convenient location to coils, reduced lead inductances for increased ethiciency in low

2 Great step forward in switching is ‘} Centralab’s devclopment of a revolutionary, new Slide Switch vastly facilitates AM

smoother action, tonger life

and high frequencies. CRL Slide Switches are rugged and dependable.



Electronic Industry

- by-pass or coupling applications, Hi-Vo-Kaps are filter and by-pass Ceramic Trimmers are made in five

Centralab’s original tine of ce- capacitors combining high voltage, basic types. Full capacity change with-

ramic disc H/-Kaps. Disc Hi-Kaps are small size and varicty of terminal con- in 180° rotation. Spring pressure
smaller than a dime. nections to fit most TV needs. maintains constant rotor balance.

CRL’s new high quality Model 2 Let Centralab’s complete Radiohm line take care of your special needs. Wide range
Radiohm Contrals specifically designed of variations: Alodel "R’ wire wound, 3 watts; or composition type, 1 watt.
for TV, radio, other electronic equip- Model "E” composttion type, V4 watt. Direct contact, 6 resistance tapers. Model
ment. Lower noise level, longer life. “AM" — composition type, 1, watt.

z |
Centralab’s Ampec, above, is an inte- Couplate consists of plate and grid This is the new CRL Vertical In-
gral assembly of tube sockets, capaci- resistors, plate by-pass and coupling tegrator Network used in TV sets.

tors, resistors and wiring combined capacitors. Minimum soldered connec- Variations of this Centralab Nezwork
into one miniature amplifier unit. tions speed production, are available on special order.
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Choose From This List!

Centralab Printed Electronic Circuits Centralab Switches

973 — AMPEC — three-tube P E.C eUl“P“ﬁCf-. 953 — SLIDE SWITC | — applies to AM and FM switching cir-
42-6 — CoupLATE — P. E. C. interstage coupling plate. cuits.
999 — PENTODE COUPLATE — specialized P.E.C. coupling 970 — LEVER SwircH — shows indexing combinations.
plate 995 — ROTARY SwI~CH — schematic application diagrams.
42-9 — FILPEC — Printed Electronic Circuit filter. 722 — Switcit CAT41.0G6 — facts on CRL's complete line of
. switches,
Centralab Capacitors
42-3 — BC TusuLArR HI-KApPs — capacitors tor use whert
temperature compensation is unimportant.
42-4 — BC Disc Hi-KAps—miniature ceramic BC capacitors.
42-10 — H1-Vo-Kars — high voltage capacitors for TV appli-
cation,

. 2 | ramics
695 — CERAMIC TRIMMERS — CRL trimmer catalog. Centralab Ce
981 — H1-V0-KArs — capacitors for TV application. For 967 — CErAMIC CAFACITOR DIELECTRIC .hiATERIAI_.S.
jobbers. 720 — Ceramic Ca1aLoG — CRL steatite, ceramic products.

42-18 — TC CAPACITORS — temperature compensating capaci- General
tors . ) 26 — GENERAL CATiLOG — Combines Centralab’s line of
814 — CAPACITORS — high-voltage capacitors. products for jebber, ham, experimenter, serviceman or
975 — FT Hi-Kars — feed-thru capacitors. industrial user.
Look to CENTRALAB in 19491 First in component research that means lower costs for the eclectronic
industry. If you're planning new equipment, let Centralabs sales and engineering service work with you. For
complete information on all CRL products, get in touch with your Centralab Representative. Or write direct.

Centralab Controls

MODEL “1” ADIOHM — world's smallest commercially
produced control,

VARIABLE REsisTORs — full facts on CRL Variable
Resistors.

CENTRALAB 203
Division of Globe-Union Inc.
900 East Keefe Avenue, Milwaukee, Wisconsin

TEAR OUT COUPON

Yes—1I would like to have the CRL bulletins, checked below, for my technical library!

O3 [ 429 (428 [J9s3 (4210 072z [0 720 l « for the Bulletins you want
O 42:6 [ 423 [ 695 [ 814 [ 970 O 427 O 26
[ 999 [ 42-4 [ 981 [ 975 [ 995 [ 697 [ 967 . n @
[ )
NOME. e eem e e e S S=g— I @ ®
Division of GLOBE-UNION INC. - Milwaukee
Address . SR - V. JURUIU. s o S l
City v, State .
.

£ S S REs UE G o= me—s



ARE DEAL

ET A SQU :
You 6 AT OUR R

OUND TABLE

When you bring your sheet metal fabrication problems to .
KARP, you immediately set in motion a “round table” board of .
experts whose combined specialized skill and experience is .
without an equal in the field. This group includes the president, £
chief engineer, chief draftsman-designer, chief toolmaker, plant A
superintendent, production manager and cost accountant.

These men make a detailed study of your special require-
ments, They plan, design and engineer the job with your needs
and uses in mind. They determine the best manner of producing
it, utilizing KARP'S superior equipment and facilities to your
greatest advantage.

When your job is finished, it will be correctly designed for its
application, handsome, rugged and built for long service life.
You will have no costly problem of assembly . . . no need to
spend additional time and labor on finishing touches. The job
will be COMPLETE, ready for the installation of your electrical
or mechanical operating parts with ease and simplicity. No
matter how many units you order, every last detail will be
absolutely uniform.

This custom service not only gives your product added value,
but under KARP methods may often save you money.

Consult us for cabinets, housings, chassis, racks, boxes,
enclosures or any type of sheet metal fabrication.

Kur METAL PRODUCTS CO., INC.

e ./.v('a/mn{(f%a/ﬁwzen 7 %ee/e///e/a/. .

215 - 63rd STREET, BROOKLYN 20, N. Y.
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Keady Now !/

for immediare delivety

L P

Portahle Tape Recorder PT-900

AR

-

=

MANY OUTSTANDING FEATURES:

® Three separate heads for superior performance
(and for monitoring direct from tape). One head each
to erase, record and play back.

® 3 microphone channels with master gain control
in recording amplifier.

e Large V.U. meter with illuminated dial to indicate
recording level, playback output level, bias current

, , and erase current, and level for telephone line.
Complete in two easily portable cases—

one containing the recorder, the other ® 2-speed, single motor drive system. Toggle switch to
the amplifying equipment. change tape speeds from 7% " to 15” per second.

Don’t choose vour tape recorder until you see the new
Presto Portable Tape Recorder. Write for complete
details today.

Write today to be put on our mailing list for “The
Presto Recorder,” new house organ of practical ideas
for anyone in the recording and broadcasting field.

RECORDING CORPORATION Mailing Address: P. O. Box 500, Hackensack, N. J.
Paramus, New Jersey In Canada: WALTER P. DOWNS, Ltd., Dominion Square Building, Montreal

WORLD'S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT AND DISCS

16 October, 1949 — ELECTRONICS



““ M“NT presents

The Successor to the World-Famous Type 208... :

“ The New TYPE 304 angdi
' Cathode-ray
OSCILLOGRAPHS

vvvvvvvvvv
vvvvvvv

Allen B. Du Mont Laboraz‘ones Inc.

Instrument Division ‘
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Importance of d-¢ omplifier s
seen from comparison of this
oscillogram with Figure 2, both of
wkich show oscillating neon bulb.
Here signal is applied to d-¢ am-
plifier. Note thot d-¢ voltuge may

be measured directly (base line

represe

nts zero volts).

Here, the wave form, similar to
that of Figure 1, has been passed
through the a-¢ amplifier. Note
tilt due to time constant of coupl-

i

ing cirouit, and shift of reference
axis.

N

Oscillo
in the
fomp,

i
\l

T Ay

gram showing the voltage
vicinity of o fluorescent
displayed with no expun-

sion of trace.
Compare this with Figure 4.

Portion of the trace indicated by
circle on Figure 3, expanded to 5
times full-screen diameter, Even at
maximem expansion, No on-screen
distortion is present

minal
10-cyecl

Intensity modulation of trace is
accomplished by applying modula-
tian signal to Z-axis input ter-

on front panel. Here a
e square wave is modu-

lared by a 100-cycle signat.

Stobilized synchronization of Type
304 is illustrated by this multiple
exposure of u sinewove ot 3 set-
tings of vertical gain. Note how
both sweep length and synchroniz-
ation are unchanged ot various
settings of signal level.

indication of variation in volume
of liquid in o retort. Signal was
applied through d-c¢ amplifier
channel of the Type 304, and was
disployed on a 10-second sweep
obtained by oftaching o 10-;f
copacitor ta X-oxis input terminals.

7

; ropidly.

A relatively high-speed transient
in the form of a damped oscilla-
tion. Note how portion of troce
is lost 'where the spot moves most

A wove form identical to that of
Figure 8, recorded on single sweep
from o Type 304-H. The increased
accelerating potential of the Type
3C4-H has rendered the entire pat-
tern visible.

The New TYPES 304 and 304-H Have All the
Features That Made the Type 208 the Most Popular
Oscillograph in the World . . . PLUS MANY MORE
... AT NO EXTRA COST!

HIGH-GAIN A-C & D-C AMPLIFIERS FOR BOTH X- & Y-AXES

Sensilivity:
Y-Axis — 10 millivolts rms per inch (ac and dc)
X-Axis — 50 millivolts rms per inch (ac and dc)
- Frequency Response:
= D-C amp. X- and Y-axes — 0-100.000 cps within = 10%
0-300,000 cps within # 50%
A.C amp. X- and Y-axes — 20-100.000 cps within = 10%
20-300.000 cps within = 50%
No pattern “bop.” even with high-gain amplifier..
Excellent stability and minimum microphonics and driit.
Provision for applying signals directly to deflection plates.

2 - EXPANSION OF DETAILS

Due to the fact that deflection of over 5§ times full screen diameter is
: available on both the X and Y Axes, performance equivalent to that
r of a 25-inch cathode-ray tube is possible, with the high resolution of
5 o a S-inch screen, Full positioning is available over this entire range on
both axes, with no on-screen distortion present. (See Figures 3 and 4).

RECURRENT AND DRIVEN SWEEPS

Recurrent and driven sweeps variable from 2 to 30.000 cps.
Sweep speeds faster than 0.75 inch #sec. with fully expanded time base.
: Provision incorporated for sweeps of 10 seconds and slower through the
- use of external capacitors at front-panel terminals. (See Figure 7).
; Sync amplifier with sync-polarity selection is provided.

STABILIZED SYNCHRONIZATION

Sync limiting provided so that sweep length and synchronization are
maintained as signal level varies. (See Figure 6).

INTENSITY MODULATION

Z-Axis input terminal on the front panel capacitively coupled to the grid
of the cathode-ray tube. (See Figure 5).
15 volts peak will blank trace fully at normal intensity.

INCREASED ACCELERATING POTENTIAL

Du Mont Type 5CP-A Cathode-ray Tube operated at an accelerating
potential of 1780 volts, 380 volts higher than that of the Type 208.

also available with an overall accelerating potential of

TYPE 304-H 3000 volts. This higher accelerating potential facilitates

the use of long-persistence screens so that fullest possible advantage

may be taken of the low-frequency sweeps, the fast driven sweeps,
and the d-c amplifiers. (See Figures 8 and 9).

ADDITIONAL FEATURES

An engraved, permanently mounted, calibrated scale greatly facilitates
quantitative measurements.
Mu-Metal magnetic shield affords maximum protection of the cathode-ray
s tube from the effects of external magnetic fields.
Du Mont Type 2501 Bezel incorporated for attaching such accessories as
the Du Mont Type 271-A or 314-A Oscillograph-record Camera.

MECHANICAL CHARACTERISTICS

In all dimensions, the Type 304 is smaller than the Type 208.

Height — 1312 inches Depth — 19 inches

Width — 8% inches Weight — 50 pounds

The instrument is housed in a metal cabinet with gray wrinkle finish.
Panel is reverse-etched, white on gray.

TRIED AND PROVED

The NEW Du Mont Type 304 Calhode-ray Oscillograph has undergone
a most rigid field test. both in Du Mont Laboratories and in selected
laboratories and institutions throughout the country. Here in a great
variety of applications, every feature of the Type 304 was given a
thorough workout. Thus, Du Mont presents the Type 304, not as a new
instrument of unknown gquality, but as an oscillograph of TRIED AND
PROVED EXCELLENCE!

PRICES
Type 304 $285.00
Type 304-H $307.50

For additional information concerning the Du Mont Types 304 and 304-H,

request Bulletin 3-304 from the Instrument Division.

Allen B. Du Mont Laboratories, Inc.
1000 Main Avenue, Clifion, N J.




Turner Model 25 Microphones
Widely Accepted

Since its introduction in April, the
Turner Model 25 Microphone has re
ceived wide acceptance as an outstand-
ing dollar for dollar value. In six months
time it has hecome one of the most
wanted microphones in the entire Turner
line.  This new unit was designed for

general sound work, amateur communica-
tions, paging and call systems, and also
for commercial broadcast work.

Tait Cummins, sports director of Radio

Station WMT, using Turner Model
25D Dynamic.
Tait Cummins, sports director of

WMT, is a familiar and popular per-
sonality in every cross roads, village and
town in Eastern Towa. His pipe. his
grin in a round face topped with a strag
gling forelock are trademarks of “The
Taiter”. At any affair the prospect of
Tait and his microphone are sure fire
drawing cards. As a speaker or master
of ceremonies he spices his remarks with
the sports lore he has accumulated dur-
ing more years than he cares to re-
member as a newsman and sportscaster.

Exceptionally rugged

Radio Station WMT, CBS outlet for
eastern Jowa, has been using the Turner
Model 25D Dynamic in remote recording
and broadcast work. Many of these
programs originate out in the country,
in barns, feed lots, fields, and at fair
grounds. The microphone is proving ex-
ceptionally rugged in being able to take
unusually rough treatment and still give
faithful service. The wunit is easily
handled in interview type programs and
its small size does not hide the faces of
persons being interviewed.

Two-tone gray or deluxe
chrome finish

The microphone case is of two-piece
construction with front section finished in
deep gray and the rear body in a lighter
shade of gray. The grille is chrome
plated and blends with the two-tone gray
of the case to produce a pleasing over-all
efiect. A deluxe model is offered com-
pletely finished in satin chrome.
Complete information on the Model 25
Microphones may be obtained by writing
to The Turner Company, 905 17th Street
N. E, Cedar Rapids, Towa.

Advertisement
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| %«%a,o/oue{ BY TURNER

THE%&#
TURNER

MODEL 25X—25D
CRYSTAL OR DYNAMIC

PRACTICAL FOR ALL SOUND APPLICATIONS

If you need a microphone for studio or record-
ing work, call system, public address, or amateur
communications—you want a Turner Model
25X—25D. It’s an all around unit for all around
performance. You'll praise its smooth, wide
range response and high output level. And
you'll like the full 90 degree tilting head and
convenient removable cable set. Finished in
two tone umber gray with chrome plated grill
or bright chrome at slight additional cost.

Turner Engineers went all out in designing the

12

25X =25D. See it at your dealer.

Write for Complete Microphone Literoture

THE TURNER COMPANY
905 17th Street N. E. Cedar Rapids, lowa

IN CANADA
Canadian Marconi Co,, Ltd.
Montreal, P. Q., and branches

EXPORT
Ad. Auriema, Inc.
89 Broad St., New York 4, N. Y.

Licensed under U. S. patents of the American Telephone and Tele-
graph Company, and Western Electric Company, Incorporated.
Crystals licensed under patents of the Brush Development Company.

25X CRYSTAL
52 db belaw 1 valt/dyne/sq.cm.
Flot from 50—9,000 c.p.s.

List price $27.50

25D DYNAMIC

54 db belaw 1 valt/dyne/sq.cm.
at high impedance

Flat from 50—10,000 c.p.s.

30, 200, 500 ohms—wired for bal-
anced line

List price $40.00

High impedance—wired single
ended

List price $40.00

All_models In bright chrome finish at
$2.50 List additional.

Push-to-talk switch, $2.50 List additional.




The tuning “channel” on Translucent Larficom
dials tor TV is always highly legible. Lighted
from behind, its printed numerals stand out
bright and clear without glare.

Translucent Lasicoip won't “brown out” or
warp. This thermosetting laminated plastic 1s
tough, stable, moisture-resistant, attractive, color-
ful, easy to clean, economical to fabricate—all the
things you want in a material for dials, signs,

OIW’WMM ﬁmjcmﬂ/*mms

all channels are clear!

Translucent LAMICOID dials mean clear, accurate
tuning on Dumont Television Seis. Lighted from
behind, numerals stand out sharply without glare.

charts, nameplates or similar products.

For visual devices of all kinds, you have a choice
of three different grades of Decorative LaM1icomn
—Graphic, Translucent or Engraving. Inaddition,
we offer a complete line of electrical insulating
materials—pertected through our experience of
more than a half century. Contact our nearest
branch oflice or {abricator forfurther information.

*Registered Trade Mark

/
MICA %4’!/'//@(-0"3 COMPANY

- Schenectady 1, New York

Offices in Principal Cilies

T8
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The HAYDU Electron Gun

For C.R.T. Tubes

Because no television picture tube can be better than
the electron gun which goes into it, more and more
tube manufacturers are turning to the Haydu gun to
do the job for them — and rightly so!

For Haydu Brothers' experience in the successful manu-
facture of thousands upon thousands of electron guns
(as well as millions of other precision electronic
components) is a solid guarantee of complete depend-
ability under all conditions! Rugged three-pillar con-
struction coupled with rigidly controlled production
processes mean a greatly prolonged life of the gun, at
higher over-all efficiency.

In this way, Haydu Brothers has established its reputa-
tion throughout the industry—by building good business,
good will, and component parts upon which many
reputations depend. The Haydu electron gun is one
of those parts.

We also make complete glassworking equipment,

See the Haydu Brothers display at the
Electronics Show, Sept. 26-29, Booth 59,
Edgewater Beach Hotel, Chicago, Illinois




It took nearly SEVEN years
for this job to materialize!

Station engineers at WLW, Cincinna'i, replacing two Federal F-342-A tubes after more
than 50,000 hours service in the RF driver stage of WLW’s redesigned 50-KW transmitter.

WLW retires two Federal F-342-A tubes
AFTER MORE THAN 50,000 HOURS
OF OUTSTANDING PERFORMANCE

See what can happen -vhen you use the finest tubes available . ..
in properly engineered transmitter circuits.

“It is obvious,” says R. J. Rockwell, Vice President in charge of En-
gineering, Station WLW, Cincinnati, “that properly coordinated tube
FROM THE W|-w l-OG BOOK: and circuit engineering definitely pays off. These two Federal tubes
Life Cause of Failure were placed in operation almost seven years ago, and performed very

Federal Tube 221,473 54,665 hrs. Open Filament satisfactorily for over 50,000 hours each. We expect to obtain approxi-
Federal Tube £21,277 57,083 hrs. Open Filament mately 15 years service frcm the two sets of tubes (one operating, one

spare) now on hand.”
Cost per hour per tube...less than one cent! WLW is no stranger tc the phenomenal life of Federal tubes. Mr.

Rockwell reports similar outstanding service life from Federal tubes in
WLW’s shortwave transmitters operating in excess of 200 KW.

Federal tubes . . . backed by 39 years of development and manufac-
ture . .. are precision-made, checked and double checked for mechanical
perfection and finest electrical performance. For information write to

Dept. K-313.
Federal Ieleph d Radjo (i '
L\, Feaeral lelepione and ha o Corporation
r[n[[[mucmuuunu 22
RATORIES, Nutley, N.J.. . . a unit of 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY /:‘“"9;\
;nTgiﬁeTefi":Z’,’:a'"‘l';'ﬂ?m:_esemh and In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. bﬁ’
Export Distributors: International Standard Electric Corp., 67 Broad St, N. Y. ST
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REDESIGN TRIMS LENGTH 5'a INCHES,
CUTS UNIT cOST *5.70

Series D Wayne water pump uses machined shoulders to position bear- New design uses 4 Truarc Inverted rings (2 external, 2 internal) to posi-
ings on shaft. 2 Truarc rings hold bearings in housing. Locknut holds tion shaft, retain bearings. Inverted rings provide shoulders of uniform
screw-type stuffing box that requires periodic tightening. section height. 1 Standard ring secures maintenance-free mechanical seal.

Redesign with Truarc Rings helps save $5.70 per

unit for Wayne Home Equipment Company, Inc., Fort REDESIGN WITH 5 TRUARC RINGS
Wayne, Ind. It gives them a more compact product,

eliminates a separate bearing pedestal and a skilled- GIVES THESE BIG SAVINGS
labor grinding operation. It facilitates use of mainte-
nance-free mechanical seal instead of old type
stuffing box.

® Cuts length 5% inches
® Cuts total labor 15.3%

Redesign with Truarc Rings and you too will cut ® Eliminates skilled-labor
costs. Wherever you use machined shoulders, nuts, grinding operation
bolts, snap rings, cotter pins, there's a Truarc Ring ® Saves 38.3% materials

that does a better job of holding parts together.
Truarc Rings are precision engineered. Quick and
easy to assemble, disassemble. Always circular to

® Allows use of stock-size
shaft, smaller bearings

give a never-failing grip. They can be used over and ® Eliminates separate
over again. bearing pedestal
Find out what Truarc Rings can do for you. Send
your blueprints to Waldes Truarc engineers for indi- ToTAL UNIT SAVING ... *5.70

vidual attention, without obligation.

N

\
g WALDES Retaining Rings.

~-TRUARC\ . (-

--———--—-———-I———————l]

Waldes Kohinoor, Inc., 47-16 Austel Place E-101
tong Island City 1, N. Y.

. .
Micanon
spoc
neerng

engh

Please send 28-page Data Book on Waldes Truarc

Company

REG U S.PAT OFF

RETAINING RINGS

i
|
i
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK | city Zone State *
L

WALDES TRUARC RCTAINING RINGS ARE PROTECTED BY U. S. PATS. 2,302,948; 2,026,454; 2,416,852 AND OTHER PATS. PEND,

Business Address
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FEATURES:

® High Resolution and Accuracy—1/1,600,000
second.

® Direct Indication of intervals up to one second
— recycling of counter can be observed or
recorded for longer intervals.

® Retains Indication of measurement until reset.

® Easy to actuate — pulses from common or
separate sources can be used.

® Dependable and stable — no adjustments
required.

® Accepted standard in practically all govern-
————————— ment proving grounds,

APPLICATIONS:

PROJECTILE VELOCITY MEASUREMENTS
CAMERA SHUTTER TIMING

.
|

|

. PRINCIPLE OF OPERATION:
|

|

: FREQUENCY MEASUREMENTS

|

|

|

!

i

!

I

A quartz crystal, continuously oscillating at 1.6 mc
is used as a time base. During the time interval to
be measured the cycles are gated into four binary
counting stages having a capacity of 16 counts.
The neon indicator lights of these stages are
numbered 1/16, 2/16, 4/16, and 8/16 (sixteenths
of 10 microseconds or 0.625 microsecond). Fol-

lowing the binary stages are five decade counting
AR 18 MEGACYCLE units having a capacity of 100,000 counts. Each

PRECISION TACHOMETER
RELAY CONTACT TIMING
GEOPHYSICAL MEASUREMENTS®
GAS TUBE MEASUREMENTS

DECADE

COUNTERS z ooRrSTAL count entering the decades from the binary stages
]

&
represents 10 microseconds. Therefore, the time
interval between 10 microseconds and 1 second is
oy registered in the decades and the remainder is
- registered in the binary stages. For instance a
\ / . . .
REGISTERS 0P+ RESISTERS UP 10 time interval of .5374825 second would be indicated
TO I SEC.IN 1044 SECS. IN M M
100000 STEPS PALSECS N as follows: .53748 on the decade indicators plus

OO M EECT 0428 L SEC. 4/16 (of 10 microseconds) on the binary indicators.

HIGH SPEED ELECTRONIC COUNTERS, COMPUTERS AND PRECISION IN-
TERVAL TIMERS FOR ALL APPLICATIONS—ADDRESS INQU!RIES TO DEPT. 6-H

POTTER INSTRUMENT COMPANY
I N C ORPOURATESTD m
136-56 ROOSEVELT AVENUE ¢ FLUSHING ¢ NEW YORK ComeR
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H. I. Walker says, ‘‘l no longer get shocked
when lightning strikes my high wire. G-E Texto-
lite shoe soles give me complete protection.’”

GENERAL %% ELECTRIC
TEXTOLITE* LAMINATED

Fhitics

*REG. U. S. PAT. OFF.

@ If you haven’t as yet used nonmetallic G-E Textolite lamj-
nated plastics in your products, you should give it a try. Versatile
General Electric Textolite may be your solution to lower costs
and product improvement . . . it has excellent electrical prop-
erties. Then too, its mechanical, thermal, and chemical charac-
teristics are outstanding. :

Although the story about the aerial artist may be a slight
exaggeration, it does point up an important fact—G-E Textolite
is continually solving difficult problems. Why not fully investi-
gate this proven material. Youll profit. Plastics Division,
Chemical Department, General Electric Company, One Plastics
Avenue, Pittsfield, Mass.

G-t TEXTOLITE LAMINATED PLASTICS IS SUPPLIED IN:

.;;:g‘-.-*"" —

FABRICATED

oy

LOW-PRESSURE

MOLDED-LAMINATED SHEETS, TUBES
MOLDED PARTS PARTS PARTS RODS
\ /i CD49-J3
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t's the excellent electrical
properties that enable G-E

Textolite to perform this FINN = A
insulating feat. If it weren't \\\\
for General Electric Tex- I/ f\\_

tolite, high-wire artistry
would be mighty uncom-
fortable . . . even deadly
during electrical storms.

SEND FOR THIS HELPFUL BULLETIN TODAY—
IT’S FREE

Write for your copy of “G-E Tex-
tolite Llaminated Plastics.” [t lists
grades, properties, fabricating in-
structions, and detailed information
about Textolite industrial laminates.

General Electric Company
Chemical Department (9-10)
One Plastics Ave,,
Pitisfield, Mass.

Please send me the new G-E Textolite
laminated plastics bulletin
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ey TAKE the case of Radio Cores, Inc., a relative new-

_ comer among manufacturers of quality cores. Already

~ inthe top rank of its field, thls llinois core maker
- cites Carbonyl Iron Powders as “a major factor in the

2 e e success of our Company.”
LT ot There’s a reason for the success of Carbonyl Iron

Powder cores made by Radio Cores, Inc., just as

factor in the success of our Company"

there’s a reason for the success of Carbonyl Iron
Powders wherever they are used in electronics.
Carbonyl Iron Powders are high quality uniform
products with low loss characteristics — superior in
every way because this quality is achieved by strict
control in processing.

Carbonyl Iron Powders may be the success factor
you are looking for in your high frequency applica-
tions. For the complete story on.hew to geh serform-

anee with economy from these hngh ‘Q” materials,
write your core maker toda}, outhmnb the ‘§ you
have in mind . -

i o
& e

~
ANTARA..PRODUCTS

y ENERAL

N | ANILINE & FILM CORPORATION

444 MADISON AVENUE
NEW YORK 22, N. Y.
'®

Iron
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METAL POWOER
ASSOCIATION

25



" Typical of the C-D line of
copacitors with built-in
quality charccteristics is the

TYPE UP

>for TV applications

Tested and proved-in thousands
-af television receivers, the type UP
electrolytic capacitors are avail-
able in capacities from 4 mfd. to
2,000 mid. in any-capacity com.
bination. Yoltages range from 6
. volts to 500 volts. Standard om-
bient temperature range is —25°
C to +85° C. Special, exclusive
C-D design and construction as-
sures maximum capacity stability
in operation. A better capacitor
for more difficult TV applications.

Cornell-Dubilier
capacitors
might look like
others...

but differ
where

it counts!

C-D &est by Freltel fesr/

26

That there s more than meets the eye—when it
comes to capacitors — is a fact well known to
radio engincers for many years. Anyone who
knows his way around in the industry, as you
do, 15 not fooled for a moment by external ap-
pearance. It's what's zi7szd e that counts—which
is why you can count on Cornell-Dubilicr.
Engincers specify C-D because over a period
of 40 years they have learned they can count
on C-D capacitors for complete dependability,
for long years of trouble-free performance, for
really genuine economy. Perhaps that's why
an impressive percentage make it a point to
specify C-D’s. Inquiries cordially invited. Cat-
alog available on request,

Cornell-Dubilier Electric Corporation, South Plain-
field New Jersey, Dept. K109. Other plants in New
Bedford, Brookline and Worcester, Mass.; Provi-
dence, R. L Indianapolis, Ind., and

subsidiary, The Radiart Corp.,
Cleveland, Ohio.
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with New

e

16 COMPIETELY NEW MODELS
3 15-inch Coaxials, 1 12-inch Coaxicl
11 S-inch to 15-inch Single Radiator models

Now music can came fo lfe for eversone —for in the sew Jersen
Geuice Wid= Pance .oudspeaker.:eries, there is ¢ =wice of
cost, 5 z¢ and degree-of-performance to meet every r=quirement
for thsillimg veclistic mgproduction. Whether it be a 5" loud-
speaker ct $8 list . . .=z 12" Cooxal at $33.40 I's . . .or a
15 Goaxial wi-B tha aew Jenzen Wide-Angle Acosstic Lens
liskng at $135 .. . you will find totally new concepts of zerform-
anse, way abeatt of onventional speaker reprodidior, b-dli-
anfly éncineered anc dainstakingly constructed in‘o trese new
preduets, 5

Wsi-e mow fer Daa Sheet' No. "52 describing clB the new
loudspeakers in the J=isen Geauvise Wide-Range series, cnd
booklet ' Les Muixc Come to Lifel”

ELECTRONICS — October, 1949

NSCM Genvine e Kanse Loudspeakers

NEW — WIDE ANGLE ACJDUSTIC LENS

Yypica cf Jersen leadership in loudspecker engineering is the
acoustie diverging lens used on the H-310 Coaxial illustrated
above. Adapting. optical principles to acoustics, this lens acts in
conjunztion with the h-f horn to disiribute h-f radiation uniformly
over a smice cngle . . . insures constant balance and- high qual-
ity remmodection throughout the whele room.

This trosenork “dentifies an ‘advanced-J2siga leudspeaker . . .
formanc= to meet today's exacting reqwirememts for faithful
music ra.oduct.on . , . achieved thramgh the most modern
applicauwo3s of ecoustics.

with per-

JENSEN MFG.CO.CHICAGO

m‘ ensen

WIDE RANGE

Divisi>1 of the Muter Company
®¢07 SOUTH LARAMIE AVENUE » CHICAGO 38, ILLINOIS
#n Canada: Copper Wire Producis, Ltd., 351 Carlaw Avenue, Toronto

MADE IN U.S.A.
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FOR HIGH MELTING POINT, v
HEAT SHOCK RESISTANCE,

LOW THERMAL EXPANSION,
ACID AND CORROSION RESISTANCE,

HIGH MECHANICAL STRENGTH,
GOOD ELECTRICAL RESISTIVITY.

MECHANICAL, THERMAL, CHEMICAL AND
PHYSICAL PROPERTIES

Crystal Structure . Tetragonal

Bulk Density —
Granular Zircon
Milled Zircon
fired Rammed Body ]

fired Siip Cast Body .

180 ibs./cu.ft.  0.104 Ibs./cu. in.
102 Ibs./fcu. ft.  0.059 lbs./cu.in.
216 Ibs./cu. ft.  0.125 ibs./cu.in.
250 ibs./cu. ft.  0.139 lbs./cu. in.

Thermal Conduztivity cal/"C/sec/cm/cm
{Up to 700°F = 0.031 BTU/ F/sec/in/sq. ft. . . . . = 0.0258
Mean Specific Heat . . (21 51°C) 0 132 cal/gram/°C
Softeniing Point . { 3452°F (1300°C)
Cold Modulus of Rup!ure Rummed Body—1600-26920 psi
Slip Cast Body—-7000-8000 psi

Melting Point . . 5 {2200-2260°C)  4000-4700°F
thermal Expansion (mean reverSIble . g 4.5 x 10-%/°C
20°-1000°C) 2.5 x 10-8/°F

tnsoluble in aqueous alkaline solutions .and in ail acids

ELECTRICAL PROPERTIES

Dielectric Censtant E . . SR ) T ey R LY 2 R
Resistivity o °F in Megohmslln o ace B ol SR aNG0° 170
1200° 120
1300° 70
140¢° 25
1500 7
1600° 2.5

Rugisteres .. Fat O

TAM is a registered trademerk.

Zirconium Silicate—
67% Zr0, + 33% S$i0;

IN HIGH TEMPERATURE
APPLICATIONS

Such as pyrometer tubes—gas
turbine combustion chambers—
cyanamide processing containers
—aluminum resmelting—phos-
phate, sulphuric acid and silica
gel processing furnaces, Zircon
offers definite advdantages. Its
properties make it an ideal body
constituent in certain electrical
porcelains. As a mold and core
wash ingredient, it is in increas-
ing demand and is receiving con-
siderable attention as a mold
material in precision alloy casting.

Granvlar and milled zircon of
various purities are available also
in addition to zircon refractories,
ramming mixes and cements.
During years of research and
practical experience, a fund of in-
formation on the properties, appli-
cations and potentials of zircon
compounds has been built up. .

Specific data and practical sug-
gestions. may be obtained through
our field engineers or by writing
our New York office direct.

TITANIUM ALLOY MFG. DIVISION

NATIONAL LEAD COMPANY
Executive and Sales Dffices: 111 BROADWAY, NEW YORK,N.Y. ¢ General Offices and Works: NIAGARA FALLS, N, Y.
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NERAL ELECTRIC COMPANY pioneered the broad-
band gas switching tube for microwave appli-
cations. From G-E research laboratories and draw-
ing-boards came the original plans for these r-f
“traffic sentinels” whose instant and automatic oper-
ation makes possible modern radar for military
purposes—for electronic navigation in fog and dark-
ness—for airway scanning, airport traffic control,
and cloud and weather study.
Now G.E. offers to equipment designers and users
a group of highly developed TR, ATR, and PRE-TR
types which reflect intensive effort to achieve still

more efficient tube-switching in microwave work.

Key ratings are given helow. Complete character-
istics and performance data gladly will be supplied
at your request, covering any or all of the tubes
listed. Announcement of still other types later, may
be expected in view of General Electric’s continuing
program in the field.

For information, prices, and the help of specialist
tube engineers who gladly will cooperate in choos-
ing the right tubes for your microwave circuits, wire
or write General Electric Company, Electronics De-
partment, Schenectady 5, New York.

RATINGS

Group Type No. Freq. range
TR GL-1B63-A 8490-9578 mc
ATR GL-1B35 9000-9600 me
GL-1B37 8500-9000 me
GL-1B44 2680-2830 mc
GL-1B56 2783-2922 mc
PRE-TR GL-1B38 2700-2910 mc

GENERAL

FIRST AND GREATEST

ELECTRONICS — October, 1949

Max peak power

Leakage power Recovery time, max

250 kw 30 mw max 4 mu sec
at—3 db
Min firing power Loaded Q, typical
250 kw 5 kw 4
250 kw 5 kw 4
1000 kw 20 kw 4
1000 kw 20 kw 4
Leakage energy
1000 kw 100 kw .0002 joules
180-HE

NAME IN ELECTRONICS
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sunggr‘}‘ % 10 200 Watts

o FIXED RESISTORS

‘ S
RESISTOR
ADIYSTARKE 200 Watls

RS
OVAL RES‘?:q%i,emeﬂ‘S

et ace
tos hml'\'%?nsgo 1o 75 Watts.

. 1AL
oR SPEC
%%?’\SILOAR S0 NFS madeatroe [ ‘rn dae ré
Resistors .
|-'T\;\Eapr?c\;r$t:al \olerancde ?ess a?e
T ances of Op 3R
Totet made t0 order.

@® Now you can secure modern electronic
products, specially designed to meet the
exacting and changing needs of the elec-
tronics industry. All I-T-E wire-wound com-
pohents are engineered for quality — given
the same thought in design, the same care in
fabrication that the most complicated I-T-E
Switchgear devices receive.

Whatever your wire-wound needs, it will
pay you to investigate I-T-E precision-
built products. For complete information
on any of these products — or for informa-
tion on special wire-wound fabrications —
write us specifying your needs.

|-T-E STANDARD AND OVAL POWER RESISTORS

All I-T-E Standard and Oval Power Re-
sistors are ruggedly constructed, fully capable
of meeting the most critical conditions of
heavy usage. Bases are made of best, non-
hygroscopic ceramics. Terminals are tinned,
double-leaf tabs, securely fastened to ceramic
base tube. Resistance wires are purest ob-
tainable; and are uniformly wound, mechani-
cally tied, and silver-soldered for permanent,
solid connections. The glazed, moisture-repel-
lent surface is made of blue-black vitreous
enamel or organic coating, if specially ordered,
which locks and insulates the wire winding,
and provides fast heat dissipation.

30
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I-T-E "METCLADS"’ (Metal-Clad Resistors)

These precision built metal-clad resistors are made of high
grade resistance wire, wound on a special heat resistant bake-
lite strip, insulated by special phenolic insulation. The re-
sistance element is completely enclosed in a metal case of
either brass or zinc plated steel to provide an efficient path
to dissipate heat to the chassis. The brass terminals are
securely anchored to the wire wound bakelite strip and are
tinned for easy soldering. I-T-E “Metclad” resistors are
available in length from 2” to 12”; in wattage from 7 to 42.
They may be had in various mountings to customer’s
specifications.

I-T-E DEFLECTION YOKES

Deflection yokes are built with uniform characteristics; wire
size and quality is constantly checked. The coils are im-
pregnated in a special moisture resistant thermo plastic
material properly cured to insure a firm coil with the minimum
of losses. Deflection yokes may be obtained complete with
wire leads, resistors and capacitors to customer’s specifications.

e & o @ o o 0 O & P O ° & 8 = o

I-T-E FOCUS COILS

I-T-E Focus Coils are available in two types: The first type
utilizes an electro-magnet. The second type combines a per-
manent magnet with an adjustable electro-magnet. Both are
wound of finest enameled uniform-cross-section copper wire.
Leads are securely anchored, and the entire wound assembly is
enclosed in a pressed-steel case, which is zinc-plated to resist
corrosion. PM-EM construction makes possible the use
of smaller and less expensive power supply, retains proper
focusing longer, and minimizes temperature rise. I-T-E Focus
Coils are made for use with tubes 10", 12”, and 16" in size.
Information required to manufacture: Type of tube; second
anode voltage; focusing current. Mountings and leads are
made to specifications.

ELECTRONICS — October, 1949
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CLEVELAND
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DETROIT

INDIANAPOLIS

A RECORD OF SERVICE—The Richardson

Company is proud of the contribution Laminated und

Molded INSUROK have made to industrial progress.

INSUROK has become a symbol of quality wherever
plastics are used, and Richardson laboratory, engi-
neering and production skills have written important
chaplers in the development of many produects, both
for military and peace-time use.

We mention past accomplishments only because
they may help vou understund that Richardson can
offer experienced help in every phase of the planning
and production of plasties parts.

Why not send us specifications today . . . and learn
how Richardson experie<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>