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EL-MENCO
CAPACITORS

Built to Stand Up Under Severe Stress and Strain

Fixed mica El-Menco condensers are tiny but They are tested for dielectric strength, insula-
tion resistance and capacity value.

When you want peak performance put them
. . . in your product. You can depend on El-Menco
their working voltage, El-Menco capacitors prove to stand up under critical operating conditions
their ruggedness before leaving the factory. and extremes of temperature and climate.

tough. They give sustained superior performance
under adverse conditions. Pretested at double

Always Specify El- Menco — The Capacitor That’s Tiny But Tough.

THE ELECTRO MOTIVE MFG. CO., Inc.
WILLIMANTIC CONNECTICUT
< "i 3_/1 b":_';ﬁ'l i §. wf
other Electronic Appliances..
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Write on your

firm letterhead 0 5.
for Catalog and Samples.
MOLDED MICA MICA TRIMMER

CAPACITORS

FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION.
ARCO ELECTRONICS, INC. 135 Liberty St., New York, N. Y.—Sole Agent for Jobbers and Distributors in U.S. and Canada
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A STANDARD CELL
or

\ 1",\
i
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IMMEDIATE DELIVERY

IN ANY QUANTITY

PRICE INCLUDES
POSTAGE TO ANY ADDRESS IN THE
U. S. & CANADA BUT EXCLUDES
CUSTOMS DUTY AND
CLEARANCE CHARGES

SPECIFICATION

THE MUIRHEAD MINIATURE WESTON STANDARD CELL

E.M.F. 1-01859 VOLTS ABS +100uV AT 20°C

TEMPERATURE COEFFICIENT 40uV/°C APPROX.

DIMENSIONS 35" x§"x§" OVERALL [9:8cm x 2-2cm X 2:2cm]

WEIGHT 2] oz [70 gm]

MOUNTING MOLDED CASE—WITH PANEL AND CHASSIS FIXING HOLES
Our other types of Standard Cells will interest you. Write for literature.

ORDER BY CABLE—PAY BY YOUR OWN DOLLAR CHECK

MUIRHEAD & Co. Ltp.

PRECISION ELECTRICAL INSTRUMENT MAKERS m
BECKENHAM -KENT-ENGLAND ELECTRICAL INSTRUMENTS
Telegrams and Cables: MUIRHEADS ELMERS-END MU.27

ELECTRONICS — September, 1950
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NEW G-

MAGNET WIR
DATA BOOK

Now for the first time

TONMEX
DELTABEST oW

ol

in one complete manual

Magnet Wires

Magnet Wires

For jobs involving specifications and uses of magnet wire, you need this
new General Electric magnet wire manual.

Packed with helpful, hard-to-get information, this 34-page book clearly
and concisely covers all types of General Electric magnet wire — G-E
Formex for Class A applications, temperatures up to 105 C, and G-E Delta-
beston, both for Class B applications, temperatures up to 125 C; and for
Class H applications, temperatures up to 180 C.

Here are just a few of the subjects covered by the G-E magnet wire manual:

Properties of Formex and Deltabeston magnet wires

Tables of types and sizes of stock magnet wires

Application procedures

Information on special glass and silicone-impregnated insulations

Tables covering electrical specifications, dimensions, weight, and other
pertinent specification data

To get your copy of this fact-filled reference manval on General Electric

magnet wires, just clip and meil the coupon below.

Section W13-931
Construction Materials Department, General Electric Company, Bridgeport 2, Connecticut

Please send me free copy of “General Electric Magnet Wire.”

Name = - Title. m —

Company_ 1 _ i o e B

Address_ - el T o =

" " GENERAL@D ELECTRIC
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Another Engineer’s Problem Solved

HIGH POWER,

- SUB JEC T :  HicH TEMPERATURE

RF CAPACITORS

p R o B L E M : 200 mmf. capacitor to carry 45
. amperes of current at 1Mc at an
ambient temperature of 90°C. Small size was

imperative.

{ o  This customer was unable to find a mica capacitor
to meet the required specification. A wax-filled porcelain-cased mica capacitor having a 20°C
rise weighs 8 lbs. and is 537 high and 53" x 5 base. This is too large. Moreover, mica capac-
itors must be derated to 709, of current rating even at 70°C; at 90°C, they cannot be used.

—-———;————————————————--

[ A Type TSG Glassmike was designed for the above application. Type T plastic film at 1Mc
l has a power factor of less than .0002. The Silicone fluid impregnant has similar low losses.
| P preg

I The I’R losses of the electrodes were kept to a minimum so that the overall power factor was
| slightly over .0002.

|

|

I The finished Type TSG assembly weighed .35 lbs and was 13" in diameter and 31" long, with
axial mounting studs on each end. With a current of 4.5 amperes at 1 Mc flowing, the tempera-
: ture rise is 15°C. Total heating loss is equivalent to 3.3 watts. Volt-amperes handled are ap-
I proximately 16,000 which indicates a Q of approximately 5,000.

]

]

1 o o o

: What is YOUR engineering problem?

' Your inguiries will veceive immediate atlention.

| ® o o

l We manufacture a standard line of Plasticon Capacitors,

|4 Pulse Forming Networks and High Voltage Power Supplies.

:. Write for our catalog.

]

Condenser Products Company

1375 NORTH BRANCH STREET CHICAGO 22, ILLINOIS
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MITCHELL-RAND
Demonstrates Leadership!

Produces 2 new Wax Compounds |

__ for greater protection

o\ _4  against extreme high heat and =
extreme low temperatures!

) HIGH MELTING POINT WAX
for Impregnating and Dip Coating

won't flow under extreme high heat

won't crack under extreme cold!

CORONA SUPPRESSING PLASTIC
for Dip Coating

won't sag or sweat under extreme heat
won't crack under extreme cold!

MELTING POINT (DRIP) 260/265 F

COLD FLOW (M-R)... ... 250/255 F
PENETRATIONS

32/200/60 . 15-16

77/100/5 .. .. g T T LTI

115/50/5 ...

COLOR L L 7l MR T S R B
APPLICATION TEMPERATURE .. ..300/350 F
SPECIFIC GRAVITY ... g = 0.90
VISCOSITY (SAYBLT. UNIV.)

@325F 40-42 seconds
FLASH POINT i enie 500 F
ELECTRICAL PROPERTIES .

POWER FACTOR .. .................. 0.023 (106 cycles; 77 F)

DIELECTRIC CONSTANT ... ... 2.19 (104 cycles; 77 F)

COLD FLOW (M-R)..........i e 272/277 F

SOFTENING POINT (B&R). ... 190/195 F
DIPPING TEMPERATURE . .. ........................ ... 325/375 F
MELTING POINT (DRIP) 275/285 F
COUORI X |8 SNl ) S e 1 2 el - o e o - Tan

ADHESION ... ....Good
PENETRATION 77/100/5 .. .. ... .. .......8-10
SPECIFIC GRAVITY ... » T B S 1.01
FLASH POINT oottt _480F
ELECTRICAL PROPERTIES (Representative Sample)
Dielectric Strength.............. 368 V/mil (77 F; 60 Cycles)
Dielectric Constant .................... 2.51 (77 F; 104 Cycles)
Power Factor ....................... 0.0069 (77 F; 10¢ Cycles)

3760, Impregnating and Dip Coating WAX COMPOUND, was developed
to meet the needs of applications which must resist flow at temperatures
above the boiling point of water, and aiso which must resist cracking at
temperatures below zero degrees F.

3760, with good electrical properties, resistance to bleeding at high tem-
peratures, low application viscosity and high drip melting point, is recom-
mended for moisture proofing coils, transfermers, capacitors, etc.
TESTS—HIGH TEMPERATURE

Using paper tubular capacitor samples, the tubes were impregnated with,
and the assembled units were flash dipped in 3760 (coating approximately
15 mils thick), the units were then subjected to oven tests at 220 F for 24

hours. NO SAGGING OR BLEEDING OF THE COATING WAS EVIDENT.
TESTS—LC RATURE

The same upits were cold tested by being placed in a cold chamber at
— 40 F for a period of one hour. The units were then removed and per-
mitted to return to room temperature. INSPECTION SHOWED THAT
THIS LOW TEMPERATURE TREATMENT CAUSED NO CRACKS IN
THE COATING OF 3760 . . . and the surface obtained by dip coating
with 3760 showed good resistance to blocking at temperatures normally
encountered in shipping.

/67-A, CORONA SUPPRESSING PLASTIC, was developed to reduce
or eliminate corona around certain points on tefevision components, and
similar electrical parts, which operate at high potentials. Application in
the form of a corona suppressing “tire’ on the periphery of “flyback”
transformer coils and similar units is the primary function of 3767-A.
The customary method for applying 3767-A is to dip or roll the units to
be coated in a moiten bath of the insulation.

Since low power factor and high dielectric strength are particularly desir-
able in this type of insulation, this material combines the best possible
electrical properties consistent with the necessary physical properties.
The surface obtained with this corena suppressing plastic is particutarly
smooth and free from ridges and bumps. This feature of itself reduces the
evolution of corona, During the development of 3767-A particular attention
was given to the physical stability of applied coatings at extremes of high
and low temperatures.

ONAL TESTS of this material applied in moderatefy heavy coat-
ings on flyback transtormer coils SHOWED THAT 3767-A WILL WITH-
STAND A CYCLE OF 24 HOURS AT —40 C FOLLOWED BY 24 HOURS
AT 125 C WITHOUT THE APPEARANCE OF CRACKS AT THE LOW TEM-
PERATURE OR SAGGING AND SWEATING AT THE HIGH TEMPERATURE,

MR THE Write for your laboratory test samples . . . free upon request.

A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH < INSU.ATING PAPERS

AND TWINES + CABLE FILLING AND POTHEAD CO
POUNDS - FIBERGLAS SATURATED SLEEVING - AS
TAPE + MICA PLATE, TAPE, PAPER, CLOTH, TUB!

MPOUNDS -
BESTOS SLEEVING AND TAPE * VARNISHED CAMBRIC CLOTH AND
. FIBERGLAS BRAIDED SLEEVING « COTTON TAPES, WEBBINGS AND

FRICTION TAPE AND SPLICE - TRANSFORMER COM-

SLEEVINGS * IMPREGNATED VARNISH TUBING

« INSULATED VARNISHES OF ALL TYPES « EXTRUDED PLASTIC TUB

Sepiember, 1950 — ELECTRONICS



CHANCE VOUGHT
CUTLASS

RF NOISE SUPPRESSION FILTERS DESIGNED FOR. YOUR
SPECIFIC PROBLEM ...DELIVERED WHEN YOU NEED THEM

AT

FILTRON has positive quality control! i

FILTRON coil structures represent the finest
engineering in wire wound inductors.

FILTRON core structures are the result of
many years of research to develop the best
moterials suvited for your RF Interference
Suppression Filter.

FILTRON capacitor sections ore designed
ond manufactured specifically for your filser,
eliminoting resonant frequencies commanly
found in capacitors.

FILTRON'S metal fabrication department
permits us to give you a filter in the size
and shape you need to it the space you have,

FILTRON design ossures you of the smallest
size and the leost weighf for your filter.

FILTRON’S completely equipped shielded
laboratory is availakle to you for the RF
Interference Testing and filter design for your
equipment —to the required specification.

RF INTERFERENCE FILTERS FOR:

Efectronic Controls
Electric Motors
Electric Generators

Fluorescent Lights
Oil Burners

Electronic Equipment

Siginal Systems
Business Machines
Electric Appliances
Electronic Signs
Electronic Heating
Equipment

An inquiry on your Company letterhead will receive prompt attention
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e FIEFRON co.,inc.
G G = i
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~ BAYSIDE, LONG ISLAND, N. Y.
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LARGEST EXCLUSIVE MANUFACTURERS OF RF INTERFERENCE FILTER!
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or adequate supplies of resistors in an ever-widening
market, depend on IRC logistics. Already the
largest manufacturer of resistors in the world, IRC has
increased its output tremendously to meet your
requirements. And in addition, IRC capacity is now
being supplemented by licensees in Canada and
Denmark—while English, Australian and Italian
licensees provide resistors for other world markets
formerly supplied from the United States. IRC
availability extends even to your urgent, small-order
requirements for standard resistors. Through our
Industrial Service Plan, your IRC Distributor can
supply these promptly from full stocks
of the most popular types and sizes.

Stock-piling of advanced BT’s

has been proved practical by IRC’s study of resistor-use
patterns. A recently completed three-year profile shows
that 80% of the BT resistors used in TV and radio
equipment include only 30 valves. This holds true despite
design changes and shifts in the industry's emphasis on
sets. And these facts prove that you can now simplify
purchasing, stocking and expediting practices by placing
long-term orders covering your basic, recurring needs for
BT's. Engineered to meet JAN-R-11 specifications for fixed
‘BTR composition resistors, [RC BT's have established their
s watt superiority in all important characteristics. Bulletin B-1
brings you full details of IRC BT's, and a copy of our
study is yours for the asking.

www americanradiohistorv. com



The right Resistors. ..

for precision applications often require a combina-
tion of characteristics. IRC Deposited Carbon PRECISTORS com-
bine accuracy and economy in:—Circuits in which the characteristics of
carbon composition resistors are unsvitable and wire-wound resistors
too expensive — Metering and voltage divider circuits requiring high sta-
bility and close tolerance of the resistance values — High-frequency
applications. The two sizes of IRC PRECISTORS are manufac-
tured to customers' specifications, rather than to standard RMA
valves (subject, of course, to minimum and maximum values
for each type}. For complete
data on characteristics and
valuves, mail coupon

‘_/ o for Bulletin B-4.
/] L]

Dependable source of small-size controls...

IRC meets your requirements with the new '%¢’’ Type Q. Mechanization
of production and testing assures increased supplies of these miniature
controls. And elimination of hand operations provides ccmplete uni-
formity of construction and performance. New IRC Type Q Controls
are rugged and compact. Resistance element is the. best IRC has
ever produced. Increased arc of rotation permits the same
resistance ratios used in larger IRC Controls. IRC Type Q's are
characterized by low noise level, negligible changes in resis-
tance even after long exposure to humidity, unusual
durability and efficiency, and adaptability to

a wide variety of small-space applications.

Bulletin A-1 gives full information.

UWHonwer, the Ginouit, Saygs- -

Power Resistors ® Voltmeter Multipliers
® Insulated Composition Resistors ® Low
Wattage Wire Wounds ® Controls
¢ Rheostats ® Voitage Dividers ®
Precisions ® Deposited Corbon
Precistors ® High Frequency and High
Voltage Resistors ® Insulated Chokes

4
I
|
l
|

INTERNATIONAL

Modern mass
production equipment. ..

plus exclusive manufacturing techniques, make
IRC Insulated Chokes relatively inexpensive
— and offer considerable savings over
ordinary types. Available in two sizes, IRC
chokes are insulated in molded phenolic
housings for full protection against
high humidity, abrasion, damage dur-
ing assembly, and danger of shorting
to chassis. "Q" improves with rise in
frequency and is sufficiently high. for
broad-band tuning in FM and TV re-

gions. Resistance is low enough to

permit use as filament chokes

for moderately high power

tubes. Coupon brings you

full information in

Bulletin H-1,

INTERNATIONAL RESISTANCE CO.
403 N. BROAD ST.,, PHILADELPHIA 8, PA.

NAME.
RESISTANCE COMPANY ey
401 N. Broad St , Phi TR s e T
road Street, Philadelphia 8, Pa COMPANY
in Canodo: International Resistance Co., L1d., Toronto, Licensee
ADDRESS ...
L T .....STATE

2 F. ARNDT & CO.. ADV. AGENCY

fes W e o wien v vmm e W —



This can be the
Most Profitable

Prospecting

in the World!
\} il

NN
D
)

WHEN IT “PANS OUT” that a prod-
uct can be taught to count to the great-
er benefit of its users ... then, by the
same token, it will count to the great-
er profit of its maker.

Witness the case of the manufacturer of
electrical equipment who . . . in a hotly

Veeder-Root

10

NN .

competitive market . . . built a Veeder-
Root Counter into his product to re-
cord the number of times that product
was push-buttoned into service by its
users. And so he proved his service guar-
antee beyond argument or doubt . . . while
his competitorswere still hurling words.
instead of Facts-in-Figures.

Now . . . what about looking for new
pay-dirt in your product?

Small Reset Counter, built into
many productsto countstrokes or
turns, For picture of complete
line of mechanical and electrical
counters, write for free 8-page
“*Count Book’ below,

YEEDER-ROOT INC., HARTFORD 2, CONN.

:' ; 1 ; In Canada: Veeder-Root of Canada,
;i : }.rd.,955 St. James Street, Montreal 3.

n Great Britain: Veeder-Root Ltd.,
Kilspindie Road, Dundee, Scotland.
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ADVENTURES IN ELECTRONIC DESIGN

/ Centralab’s Printed Electronic Circuits \
May Solve a Problem for You

v !
2

In a busy Washington _JIT_
T

/’;,a)'\ =
office during the past war ,ﬁ)ﬁ\ﬁ\hung a sign E_L
which said — “We do the miraculous every day — the impossible takes just a little long-

q;} e
er.” Today, that sign 1!%] could hang in the offices of ‘ﬁé - Centralab. For example,

f

\

someone wanted a small speech amplifier @{ Centralab’s answer — ”5/37 Ampec, a full 3
stage unit, two of which can fit inside of a regular pack of cigarettes! /:}"g A radio man-
ufacturer —= "ng wanted a small audio-detection unit. Centralab’s \\\gxrlrswer K

Audet, a unit onIe-t_hirQ size of an ordinary soda-cracker! \/@%\ How were these things
done? With Centralab’s Printed Electronic Circuits — a pioneered (\@'F?:(;S;ﬁ? oo Ee-
velopment of ﬁ%;‘ Centralab. Yes, and here are some of the benefits that many man-
ufacturers of ;adio Esg TV sets ﬁj and other electronic gear ;‘%L have reaped

from using PEC’s. They’ve eliminated numerous individual parts }; ::“:‘ﬂ..‘ their han-
S Y, ) )

dling, inventory §j and assembly. They’ve gotten more consistent and better per-
N e /{j

formance results. __E5 4% They’ve reduced finished product size and weight. €7

=i s y P g(ﬁ. ,(y) 1‘

ol 3 N G tn
They’ve eliminated wiring errors ~\2-%

w v
@w and cut down on the number of gii% soldered
. ] R . L=
connections. What’s more, they’ve been able to stretch \#' their resistor supplies . . .
N

an important factor in meeting current volume demands )%, for TV and radio pro-
fﬂ/"\ —=A ‘/(\9\
duction. Look over your own situation. 0 _ Want to cut costs? %\? Speed up as-
< L " 5 )
sembly?.\«r J'Kﬁ/ = Then on the next two pages you may see a Centralab Printed Elec-
SN

tronic Circuit unit M w & that will help you do just that! If you don’t see what you

want — contact us. T:E—’_‘ij_\ Tell us your problems. Maybe we can do the miraculous
=)

o - &
or take a little longer and accomplish the impossible! i (e 2a
5 | : pts he boporeitle AP T F
Foe = y,

Cen KALAD -DEVELOPMENTS THAT CAN HELP YOU )

®
Division of GLOBE-UNION INC., Milwavkee



IMPORTANT BULLETINS FOR YOUR TECHNICAL LIBRARY!
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Choose From This List!

Centralab Printed Electronic Circuits 981 — H1-Vo-Kaps — capacitors for T application. For

973 — A — three-t .E.C. i jobbers. . .
42-6 _CgﬁszTE “rcf,_ El.)ec‘Pinter(S:ta;?pCl(;g;li.ing plate. 42-18 — TC CAPACITORS — temperature compensating capaci-

42-22 — VERTICAL INTEGRATOR — for TV application. toss:

42-24 — CeraMIC PLATE CoMPONENTS — for use in low- 8917;:g,?f}“{?}?:ss__h;g}g‘;g“age cap;;ators.
power miniature electronic equipment. aln eed-thru capacitors.

42.27 — MopEL 2 CoupLATE — for small or portable set Centralab Switches

applications. . o
999 - PENTODE CoUPLATE — specialized P. E. C. coupling 953 —fﬁlc[:fitssw”(:*{ — applies to AM and FM switching

plate. . . L
. . 5. o 970 — LEVER SwWITCH — shows indexing combinations.
42-9 — FiLrec — Printed Electronic Circuit filter. 995 — ROTARY SWITCH — schematic application diagrams.

Centralab Capacitors 722 — SwitcH CATALOG — facts on CRL'S complete line of

; switches.
42-3 — BC TusULAR HI-KAPS capacitors for use where Centralab Control
temperature compensation is unimportant. - .,en rala oNtno; s
42-4R — BC Disc H1-Kaps—miniature ceramic BC capacitors. 42-19 — MoDEL 1" RapionM — world's smallest commer-

42-10 — H1-Vo-Kaps — high voltage capacitors for TV appli- cially produced control. ]
cation. & gereebat f PPl 42-85 — MoDEL 2 Rabioim — CRL’s new line of %" diam.

42-59 — CERAMIC TUBULAR TRIMMERS designed for TV controls for TV — AM — FM.
and VHF application. Centralab Ceramics

695 — CEraMIC TRIMMERS — CRL trimmer catalog. 967 — CERAMIC CAPACITOR DIELECTRIC MATERIALS.

720 — CERAMIC CaTALOG—CRL steatite, ceramic products.
Look to CENTRALAB in 1950! First in component research that means lower costs for the electronic
industry. If you're planning new equipment, let Centralab's sales and engineering service work with you. For
complete information on all CRL products, get in touch with your Centralab Representative. Ot write direct.

CENTRALAB .

Division of Globe-Union Inc.

900 East Keefe Avenue, Milwaukee, Wisconsin l TEAR OUT COUPON

Yes— | would like to have the CRL bulletins, checked below, for my technical libraryl

0973 [0 4224 [J 429 [ 4270 [J 981 [J953 [0 42119

[ 426 [0 4227 [J 423 [J 42:59 [ 423¢ [J 970 [J 4285

O 42-22 [J 999 [ 42-4R [] 695 814 [J995 [ 967 .
O97s [ 722 [J 720

I «———— for the Bulletins you want

Name. ... . N PR— N ———— o ST I D
Division of GLOBE-UNION INC. - Milwaukee
Address . . —— l
City . . . — ..State....... - -
.t L 2 0 R R BN R B
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AN IMPORTANT MESSAGE
FROM /federal FOR USERS OF

RG TYPE CABLES

s st o o

Federal Telephone and Radio Corporation has received approval

to manufacture — and can supply — RG type cables with the

NEW LOW-TEMPERATURE
NON-CONTAMINATING
THERMOPLASTIC JACKET

(An original development by Federal)

This modification is in accordance with “Exceptions to Specification
JAN-C-17A,” dated March 21, 1949, and amendments thereto.

THESE ARE THE TYPES APPROVED TO DATE.

RG-5B/U RG-6A/U RG-8A/U RG-9B/U RG-10A/U RG-11A/U
RG-12A/U RG-13A/U RG-21A/U RG-22B/U RG-59A/U
RG-58C/U RG-62A/U RG-63B/U RG-65A/U RG-79B/U

Review your requirements now—to insure prompt delivery!

For further details on present and subsequent approvals,
writeor wire Dept. D-413,or telephone NUtley (N.].) 2-3600

ANOTHER “Federal FIRST”
Federal leplione and Radio (orporation |y

W*/
4"’0‘-,‘"(')0 SELENIUM and INTELIN DIVISION, 100 Kingsland Road, Clifton, New Jersey l
< In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.
Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. '
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COPPER ALLOY BULLETIN

REPORTING NEWS AND TECHNICAL DEVELOPMENTS OF COPPER AND COPPER-BASE ALLOYS

BRASS
Prepared Each Month by BRIDGEPORT BRASS COMPANY “B@rtﬂ' Headquarters for BRASS, BRONZE and COPPER
€O.

Copper Wire, Tube, Sheet | Evunor Begnen T

Used in Electric Motor ‘ Stop light switches for cars with hy-

draulic brake systems use phosphor

greater quantities bronze and free turning brass for both
than the other two ) electrical and mechanical applications.
grades of copper for This unit is expected to operate for
bus bars, conductiv- \ the life of the car without attention or
ity wire, switches, maintenance.

terminals, contacts, When brake pressure is applied,
etc. This metal con- | oil is forced against a composition
tains a small quan- rubber diaphragm, applying pressure
tity of copper oxide to a phosphor bronze diaphragm which
and its conductivity in turn closes a phosphor bronze switch
is set at 101%. leaf, makingelectrical contact. Whenthe
Deoxidized cop- brake isreleased, the bronze diaphragm
per has a conduc- acts as a cricket, snapping back to open
tivity of 85% and ‘ the switch by combatting the residual

is used for various pressure of the hydraulic system.
tube applications. Due to the countless making and
In the sheet form, breaking of contact of the switch in the
it is suitable for op- normal use of a car, spring temper
erations where ex- phosphor bronze was selected because
tra deep draws and of its exceptional resistance to fatigue.
Stator, rotor, copper pins, copper shading rings and shorting discs in flanging are re- Free cutting brass rod is used for the
induction motor — Courtesy Fasco Industries, Rochester, New York. quired. terminal pins Becains of its machin,
Copper wire, sheet and tube as well | Oxygen-free copper does not contain ability and ability to withstand corro-
as free machining brass rod are an in- cuprous oxide or phosphorus. It has an sion from moisture and petroleum oils.
tegral part of the illustrated 110-volt, exceptionally high ductility and the Such parts in both electrical and
60-cycle induction motor. highest electrical conductivity of the mechanical equipment play a far more
Enameled copper wire is used for | three types mentioned. Where a high important role than is indicated by
the windings of the stator which set up | degree of electrical efficiency is neces- their size and cost alone. With satis-
the magnetic fields. As a means of con- sary, this metal is normally utilized. factory performance of a complex
centrating the magnetic flux in these assembly so de-
fields, extruded and drawn rectangular e pendent upon a
copper tube is cut into narrow sections small but vital

spring part, it is es-
sential that the ma-
terial selected fully
meets the require-
ments of the appli-
cation. Bridgeport’s
Laboratory will be
glad to work with
manufacturers in
the selection of al-
loys of the compo-

and two pieces are inserted opposite
each other in the laminations as shad-
ing bands.

In the rotor, two blanked and pierced
copper washers are used as shorting
rings. Cold-headed copper pins are in-
serted through these discs and lamina-
tions and both ends are copper welded.

Two free machining brass bushings
are used as spacing elements between
the rotor ends and the bearings on the ‘
shaft. sition, temper and

Three main types of copper are com- surface quality that
mercially available: o o will assure long,

. . P . Stop lig.htmyuswilck; for hydrahlic bral:; s;'slem, showing.componem parts. d
Electrolytic tOUgh pltCh is used in l Courtesy Fasco Industries Incorporated, Rochester, N. Y. trouble-freeservice.

BRASS + BRONZE « COPPER * DURONZE — STRIP + ROD - WIRE - TUBING

o

BRIDGEPOI‘:{;LI(J:‘SOINNEC . = /w/ , ' BRIDGEPORT BRASS COMPANY
INDIANAP(SLISNINDI'II;I\?;IT o ” BRIDGEPORT 2, CONNECTICUT
' > BRI l.’.(' E . Established 1865
In Canada: e _;% / 7, g s -
Noranda Copper and Brass Limited, - = ER ¢ i | ‘B dgeport District Offices and Ware-
Montreal i . : 3 p : = ,.% v houses in Principal Cities
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announcing

jh JuMont Type 303

s|. quantitative
A8 10-megacycle
(| ST W CATHODE-RAY
e §  0SCILLOGRAPH

=

_T___ﬁj,i _{_{l .II: :_I.“,

RELATIVE OUTPUT

FREQUENCY

EXCELLENT FREQUENCY RESPONSE with
a sensitivity of 0.1 volts, peak to peak, per
inch — down 3 db at 10 megacycles.



NG
OSCLLOCRAN

demonstrates...

A. Signal Delay
B. Transient Response

D. Undistorted Deflection

F. Time Calibration
G. Amplitude Calibration

Here, woven around the quantitative investigation
of a 0.25 microsecond pulse, is a graphic account
of the performance features which make the Type
303 an exceptionally fine, high-frequency cathode-
ray oscillograph.

Time and voltage calibration, together with circuit
refinements which make possible a more accurate
qualitative presentation, add to the cathode-ray
oscillograph a remarkable quantitative precision —
invaluable to laboratory research.

A. SIGNAL DELAY built into the Y-axis amplifier in-
sures complete display of the steep pulse rise. As
illustrated by the portion “A”, the 10% point of rise
does not occur until sometime after the sweep starts.
Y-axis frequency response, shown on reverse side,
includes the performance of the signal-delay line.

B. EXCELLENT TRANSIENT RESPONSE — wholly
essential to the proper study of high-speed phenom-
ena—is depicted by the rise time which is repro-
duced without appreciable degradation. A rise time
of 0.01 microsecond, or greater, will be reproduced
as a rise time not exceeding 0.03 microsecond.

C. NO OVERSHOOT is observed even on extremely
steep wavefronts. The low-frequency response limit
is a 3% slope on a 30-cycle squarewave. As shown
on the frequency-response curve, there is no positive
slope above the mid-frequency range. Since the res-
ponse tapers off so slowly, the Type 303 is usable at
frequencies beyond 10 megacycles. The synchro-
nizing circuits will lock in sine-wave signals as high
as 20 megacycles.

D. UNDISTORTED DEFLECTION provided by the
Y-axis amplifier is 2.5 inches for unidirectional
pulses. An equivalent undistorted deflection of
5 inches is available for symmetrical signals and
may be positioned over the useful area of the cath-
ode-ray tube. Even at the highest attenuation ratios,
the Y-axis input is not frequency sensitive, as shown
by the illustrated pulse which has been attenuated
4000 times. The direct-coupled X-axis amplifier of

the Type 303 will provide over 5” of undistorted
deflection.

E. SWEEP SPEEDS available in the Type 303 make
possible a presentation which is practical for quali-
tative and quantitative analysis of a pulse as short
as 0.25 microsecond. Both driven and recurrent
sweeps are continuously variable from 0.1 second to
5 microseconds. Through sweep expansion, sweep
length is variable from a fraction of an inch to an
effective 30 inches, any portion of which may be
positioned on the screen. As shown above, even at
the fastest sweep range, the sweep is extremely stable
and linear. Notice the absence of jitter.

F. TIME CALIBRATION in the Type 303 is accom-
plished by substituting a damped sinewave for the
signal. Double exposure by photographic recording
of calibrating sinewave and signal provides a per-
manent quantitative analysis of the signal. In addi-
tion to the 10-megacycle signal shown above, cali-
brating frequencies of 10 KC, 100 KC, and 1 MC are
also available. Accuracy of time calibration is
within 3%.

G. AMPLITUDE CALIBRATION completes the precise,
quantitative analysis of the signal. A built-in, regu-
lated, vcltage-calibrator provides peak-to-peak
signals of 0.1, 1.0, 10, and 100 volts. Similar to time
calibration, the amplitude calibrating square wave
is substituted for the signal. Amplitude calibration
is accurate within 5%.

T
p"ce 820 lﬂﬂ FOR COMPLETE DETAILS WRITE for bulletin TYPE 303

ALLEN B. DUMONT LABORATORIES, INC. Instrument Division 1000 Main Avenue, Clifton, N.).

C. No High-Frequency Overshoot

E. Sweep Linearity and Speed
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with the

New Speedomax 2-Function Recorder

Boon to engineering and research laboratories, this new
Speedomax Recorder automatically plots a continuous, accurate
curve showing the relationship between any two variables
brought to the instrument in the form of d-c signals. Gone are

those hours of tedious compilation and point-by-point pletting
of data.

Just glance at these typical curves and note the instrument's
remarkable versatility. lts big 10” chart provides remarkably

complete. detail. Potential applications are as broad as o re-
searcher's imagination.

This new X-Y Recorder has two electronic circuits, one for each
function. X corresponds to horizontal pen travel; Y to up-and-
down movement of the chart. Input voltage can be as low as
2.5 mv for X; 10 mv for Y. Response time is amply fast—ijust
2 sec for full scale pen travel (X); 4 sec per 10” of chart [Y).

For details, send for Folder EM9-420(1). Write us at 4979
Stenton Ave., Philadelphia 44, Pa,

Jrt Ad EM9-420(2)

MEASURING INSTRUMENTS TELEMETEAS AUTOMATIC CONTAOLS HEAT-TREATING FURNACES

NORTHRUP CC.
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3 TYPES OF VIICKERS Srwward

MAGNETIC AMPLIFIERS

...designed to give you better control —at lower cost

Whatever your specific control oper-
ation needs in power . . . performance
. and economy . . . you'll find a
Vickers Standard Magnetic Amplifier
that is +tailored- to- give your control
requirements these benefits:

® NO MAINTENANCE
® HIGH PERFORMANCE

® RUGGED CONSTRUCTION
No Moving Parts

o NO WARM-UP TIME

@ A-C OR D-C CONTROL
A-C or D-C Output

® RESPONDS TO SUM OR
DIFFERENCE OF SEVERAL SIGNALS

® ALLOWS ELECTRICAL ISOLATION
BETWEEN CIRCUITS

TYPICAL APPLICATIONS

Servo Mechanisms ¢ Line-to-line Voltage
Regulators e Hydraulic Transmission
Controls * A-C and D-C Generator Volt-
age Regulators ¢ Speed and Frequency
Regulators ¢ Lamp and Furnace Controls
Temperature Regulators
Time Delay Devices

HIGH PERFORMANCE

For 60 cps power sources —
28 styles — maximum output
powers fram milliwatts to
108 watts.

For 400 cps power sources —
20 styles — maximum output
powers from 30 watts to 385
watts.

HIGH GAIN

For 60 cps power sources —
22 styles — maximum output
powers from 4 watt to 1200
watts.

HIGH POWER

For 60 cps power sources —
20 styles — maximum output
powers fram 65 watts to
3660 watts.

NOW AVAILABLE

BULLETIN 20-A, which lists
condensed characteristics of
the complete iine of Vickers
Standard Magnetic Ampli-
fiers. Write for your copy
today! Please make request on
your letterhead.

VICKERS ELECTRIC DIVISION

18
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Mr. Isberg Proves A Point . . .

« « . regardless of how tough the service, Eimac

4E27A pentodes perform better—Ilonger.

TY anD FM SER VY,
CES OF THE
SAN FRANCISCO CRonjers - <o o |
TELEVISION AFFILIATE of 7yg }

K R 0 N- I Vv K R 0 N. fM NATIONA? noch_srmc co. {

CHANNEL 4 PiAL 96, -
.5

June 13, 1350

¥r. o, 4, Brown
BiteldeCullo,
3 £h, Ine,
580 Bruno, Galifepmiy

Deap Hank;

You wily pe i
werg insgalled i Ateresteg to learn th
the" at the
1950 are styy; runcJo,ﬁ,‘f;"’ modulator of gy ngix'l%‘;:ctl;ﬁ““‘u” tubes whgcp
th mmittor on ),

clally aggravatyn, last more thay
700 haurs
tnating {n the p Rours. e, situation ::,t::}r

R. A. ISBERG. CHIEF ENGINEER, KRON.TV 9% tube coulq gorigue TS OPOrated 1n |
T degrade th
Following g4 :
ot G A tabulation of the 1nd |
pproxmately 1000 hours se:v;::dr:lt::?;; :ur
Clure mdulator.

Tubs No,

07 ’1;7&; Current /
809 1p aperes
iy U ; 1 .
in TV transmitters. lts rugged gﬂ’ '17933 i
a2 %5

internal structures and pyrovac plate ot en® 57 bapoy vy oo - s
AE27X and v en able ¢ -
. e Casters because 11 oo T2€1 that 5y 0 assist yoy j,
t w11 Nl the «.
conventional amplifier or BNt Costy, ang hipritl A1T0rd mare ‘reiis, 0 Seleaned by i, 012, [TA010 tests
OPerating personnel, - ETTAYST satisfacty oy anp;r;o::fé roduce tube renlapen
once on the Part of the

Tents of the six /

The 4E27A is by no means limited to

service

provide, in
oscillator service, even far greater tube i
A993t personal regyrg,

>

life than is indicated in the severe tests
sincurqu'

reported by Mr. Isberg. a |
R 4. Isbe
This new Eimac pentode is rated at 125 RAL /g Chief Enginger

watts of plate dissipation. Low grid-plate LR e :
AN }IANCISCO 19 C‘.'l
Lo ‘-li°°

capacitances make it exceptionally stable
and its high power-gain characteristics
enable delivery of relatively large output g

with low driving power.
COMPLETE DATA ON THE EIMAC
4E27A BEAM POWER PENTODE

IS AVAILABLE UPON REQUEST.

Fellow the Lecders to
L]

§
/’BE The Power for R-F

EITEL-McCULLOUGH, INC.

San Bruno, California
Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

263
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< ¢ REVERE
COPPER AND

BRASS HELPS

The newest Crosley Television Cabinets are strik-
ing examples of how copper and brass can be used
to give products sales appeal as well as serve a
utilitarian purpose.

All models, two of which are shown above, are
equipped with gleaming bezels which frame the
television screens. They are made for the Crosley
Corporation from Revere 90-10 Commercial Bronze.
The table model shown is equipped with two control
escutcheons drawn from this same metal by the Rex
Engineering Company, Cincinnati, Ohjo. The table
model also has two strips of .0016” Revere Soft Cop-
per of 515" width on the under side of the top of the
cabinet. This acts as an insulator by conducting any
heat generated, away from the wooden cabinets. For,
although copper is the best heat conductor of the
commercial metals, when highly polished it dissi-
pates rather than absorbs heat.

Note on the console model, shown above, how the
three Revere Brass Tubes add a touch of luxury and
richness to the cabinet.

Perhaps Revere Copper or Brass or one of its other
metals or alloys can help in the development and
improvement of your product. Why not call the
nearest Revere Sales Office and see?

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paul Revere in 1801
230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, 111.; Detrost, Mich.; Los Angeles and
Riverside, Calif.; New Bedford, Mass.; Rome, N. Y.

Sales Offices in Principal Cities, Distributors Everywhere

September, 1950 — ELECTRONICS



For Building
or Rebuilding
Transformers...

l he Tierney Electrical Manufacturing Com-
pany, Seattle, Washington, founded in 1933, repairs and manufactures
distribution, power, and special transformers, and also repairs and

rewinds any type or size of motor.

Like many other repair shops and smalfer manufacturers, Tierney has
discovered what the larger manufacturers already know~—that it is profit-

able to standardize on Natvar products.

All Natvar flexible insulations are consistently uniform, no matter when
or where purchased. They are immediately available either from your
\Wholesaler's stocks or direct from our own.

Telephone Cable Address
Rahway 7-8800 NATVAR: Rohway, N. J.

IONAL VARNISHED PCRODUCTS

201 RANDOLPH AVENUE * WOODBRIDGE, NEW JERSEY

ELECTRONICS — September, 1950 21
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TYPE LRD

TYPE LR with SP ST line

without line switch

TYPE LRA-10
with DP ST line
switch

These sturdy little Stackpole LR type controls handle
DUAL higher wattages more dependably than most controls
that are a good bit larger in size. Less than an inch in
CONCE NTRICS diameter, they’-e conservatively rated at .5 watt for use
where voltage across the units does not exceed 350
volts for linear tapers, or for non-linear ones having
a taper of no less than 10% of the total resistance at
509 rotation, provided that 225 volts is not exceeded.
Thus there is plenty of wattage capacity for a wide va-
riety of present day uses including many television
applications. Stackpole LP type controls,slightlvlarger,
are rated .G watt at linear taper if 500 volts is not ex-
ceeded and also at .G watt if the resistance is not less
than 10% at 509 rotation, provided that 250 volts is
not exceeded.
LR controls are available as concentric sha‘t duals.

Electronic Components Division-

STACKPOLE CARBON COMPANY
ST. MARYS, PA.

22 September, 1950 — ELECTRONICS



ELECTRONICS — September, 1950

Speciaﬂ'dld in SAeel Wﬁela/ /or the jnc[ualry

» o e the Karp story is this:

We are specialists in sheet metal fabrication with
over 25 years’ experience in our craft.

We have some of the most ingenious men in the
industry—especially in our engineering depart-
ment and among our technicians,

We have 70,000 square feet of ultra-modern plant,
with every up-to-date aid in the way of tools, dies
and machinery.

KARP METAL PRODUCTS CO., INC.

We have the most modern painting and finishing
department, which is completely dust proof, and
equipped with the newest water-washed spray
booths and baking ovens.

We are geared to produce—at the right cost for
its specifications—anything from a simple box or
chassis to the largest transmitter housing—and
in any quantity.

In short, we're at your service for sheet metal
fabrication at its best. And we mean service!

2]15-63rd STREET, BROOKLYN 20, NEW YORK

23




Tuner Complaints reduced to ... @

with the use of Corning Metallized Glass Inductances!

26

A leading television manufacturer®, in a run of over
60,000 sets, has had only 25 complaints resulting from
faulty tuners. There are good reasons for this. One of
them is the fact that Corning Mertallized Glass Induct-
ances are included in the design.

The integral contact of fired-on mertallizing with the
special glass form makes Corning Inductances inherently
stable. Drift is negligible, even under unusual tempera-
ture changes.

Tough and durable, Corning Inductances are not
damaged by repeated handling. They are unaffected by
vibration. The smooth glass wall assures noiseless tuning.
They will give years of trouble-free service. When a
receiver is shipped from the factory you know it will
stay in alignment—complaints are minimized.

That’s just part of the story. Corning Inductances
make assembly rapid and easy. Installed by ordinary
soldering or grommeting methods, they can be obtained

CORNING GLASS WORKS

ELECTRONIC SALES DEPARTMENT

with any length leads or just solder spotted. Tracking is
assured by fine trimmer adjustments and consistently
accurate inductance ratings. There is no time-consuming
adjustment of coils as with inaccurate or less substantial
inductances.

All of the above quality points regarding Corning
metallized coils afford a precision inductance section of
the tuner at an overall cost comparable to less stable coils
plus compensating units.

Whatever your high frequency inductance require-
ments, Corning Metallized Glass Inductances can be de-
signed to fit them exactly. Uniform, variable or double
pitch windings are as easily manufactured as are fixed
tuned, permeability tuned or permeability tuned induct-
ance-trimmer combinations.

Let Corning engineers help you reduce tuner complaints
and improve quality. Write for further information today.
*Name on request.

CORNING, N. Y.
WWW&&@%JJ

METALLIZED GLASSWARE: INDUCTANCES - CAPACITORS - BIISHIVNGS « ALSO A COMPLETE LINE OF TELEYISION TUBE BLANKS

September, 1950 — ELECTRONICS
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SECTIONAL VIEW
of solid molided
resistor element.

INTEGRAL MOLDING
No welded or sol-
dered connections.

Any Resistance-Rotation Curve

can be permanently molded

into the Type J Bradleyometer

The Type J Bradleyometer can be built to produce
any resistance-rotation curve because, during manu-
facture, the solid molded resistor can be varied in
resistance throughout the circumference of the ring.

It is not a film or paint type resistor. The resistor
unit is molded as one piece with terminals, face plate,
and threaded bushing imbedded in the molded
piece. After molding, the resistor material is no long-
er affected by heat, cold, moisture, or age. The con-
tact brush actually improves with age.

Typical resistance-
rotation curves of
Bracdeyometers.

Type J Bradleyometers can be supplied in single,
dual, or triple unit construction for rheostat or poten-
tiometer applications. A built-in line switch is an op-
tional feature on single and dua) models. Specifica-
tions sent upon application.

Allen-Bradley Co.
110 W. Greenfield Ave., Milwaukee 4, Wis.

ALLEN-BRADLEY

"FIXED & ADJUSTABLE RADIO® RESISTORS

Sold exclusively to manufacturers of radio and electronic equipment

< =
e LSS
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7 super=thin tapes
in this compact TV coil?

Eight feet of tape holds and
insulates 3 miles of crowded wiring

Crowded TV deflection coils get complete insula-
tion with “SCOTCH” Electrical Tapes. At the Crosley
Division of AVCO Manufacturing Corp., Cincinnati,
Ohio, ninety-sixinchesof 7 different types of “SCOTCH”
Electrical Tape protect three miles of wire inside
the coil housing!

You get high dielectric and mechanical strength
combined with thin caliper in “SCOTCH” Electrical
Tapes. They’re pressure-sensitive, clean to handle,

F o e e e

MINNESOTA MINING & MFG. CO.
900 Fauquier Ave.
St. Paul 6, Minnesota

Please send full information on the complete fine of "SCOTCH"
Electrical Tapes.

FIRM

ADDRESS. .

CITY. ZONE STATE

b o e e o o ]

take up little room. There are over 30 different tape
formulations—many types of backings and electrical
type adhesives, including vinyl plastic, acetate, cloth,
treated paper, glass cloth and neoprene. In addition,
there is new No. 880 Filament Tape—practically un-
breakable, with strong fibers running lengthwise. It
holds the channel retainer and nut in place—takes
the place of a steel band—rapidly and easily applied.
For full information mail coupon to Dept. ES-950.

|
|
|
NAME , 1
1
|
1

SCOTCH

BRAND

Electrical
Tape

Made in U. 5. A.by IMINNESOTA MINING & MFG. CO., st raut 6, Minn.

also makers of other “Scotch” Brand Pressure-sensitive Tapes, *“Scotch” Sound Recording Tape, “Underseal” Rubberized Coating,
“‘Scotchlite’”” Reflective Sheeting, “Safety-Walk’* Non-Slip Surfacing, “3M” Adhesives, “3M’ Abrasives.

General Export: DUREX ABRASIVES CORP., New Rochelle, N. Y.

28

In Canoda: CANADIAN DUREX ABRASIVES LTD., Brantford, Ontario
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FAST DIRECT READINGS

800 mc to
2100 mc

NO CHARTS OR INTERPOLATIONS W'

-hp- 614A UHF Signal Generator

Direct reading output, accuracy +1 db...Constant
internal impedance, SWR 3 db...Direct frequency
control...External modulation 0.5 microseconds

pulses to square waves...CW, FM, pulsed output.

This new —~5p— signal generator will
save you hours of time and work in
making UHF measurements be-
tween 800 and 2100 mc. Its many
different modulation and pulsing
capabilities mean these man-hour
economies can be applied to a wide
variety of measurements— receiver
sensitivity and alignment, signal-to-
noise ratio, conversion gain, stand-
ing wave ratios, antenna gain and
transmission line characteristics, to
name but a few.

Carrier frequency in mc can be set
and read directly on the large central
tuning dial. R-f output from the kly-
stron oscillator is also directly set
and read in microvolts or db. No cal-
ibration charts or tedious interpola-
tion are necessary. And thanks to
the unique —/p— automatic tracking
mechanism, no voltage adjustments

S PEED

are needed during operation.

R-f cutput ranges from 0.1 volt to
0.1 microvolt. Output may be con-
tinuous, pulsed, or frequency mod-
ulated at power supply frequency.
The instrument may be modulated
cither externally or internally and
may be synchronized with positive
or negative pulses or sine waves.

Because of its wide range, high
stability and versatile usefulness, this
new —hp— signal generator is adapt-
able to almost any uhf measuring
need. The instrument is available for
carly delivery. Contact your —hp—
field representative or write direct to
factory for complete details and tech-
nical specifications.

HEWLETT-PACKARD CO.
1874-D Page Mill Road, Palo Alto, California

Export Agents: Frazar & Hansen, Ltd.
301 Clay Street ¢ San Francisco, Calif., U.S.A.

AND ACCURACY

@/yﬁamfarq instruments
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SPECIFICATIONS

FREQUENCY RANGE:
800 to 2100 mc. Selection is made by means
of a single directly-calibrated control cover-
ing entire range. No charts are necessary.

FREQUENCY CALIBRATION ACCURACY:
F1%.

OUTPUT RANGE:
1 milliwatt or .223 volts to 0.1 microvelt {0
dbm to —127 dbm). Directly calibrated in
microvelts and db; continuously monitored.

ATTENUATOR ACCURACY:
Within 1 db without correction charts. A
correction chart is provided when greater
accuracy is desired.
50 ohms. SWR 3 db (VSWR 1.4).

EXTERNAL MODULATION:
By external pulses, positive or negative,
peak amplitude 40 to 70v., 0.5 microsec-
onds to square wave,

FM MODULATION:
Oscillator frequency sweeps at power line
frequency. Phasing and sweep range con-
trols provided. Maximum deviation approx-
imately =5 mc.

INTERNAL MODULATION:
Pulse repetition rate variable from 40 to
4000 per second; pulse length variable from
1 to 10 microseconds. Pulse rise and decay
approximately 0.1 microseconds.

TRIGGER PULSES OUT:
1. Simultaneous with r-f pulse.
2. In advance of r-f pulse, variable 3 to 300
microseconds.
(Both approximately 1 microsecond rise
time, height 10 to 40 volts.)

EXTERNAL SYNC PULSE REQUIRED:
Amplitude from 10 to 50 volts of either pos-
itive or negative polarity and 1 to 20 micro-
seconds width. May also be synchronized
with sine waves.

Data subject to change without notice.
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Steps Up National Distribution

- o - New plant at Willimaatic,
/”"‘ Cacnn. ... one of the most modern opera-
e tians in the screw industry.

...as production
steps up in NEW
WILLIMANTIC PLANT

American’s pipelines are being
pumped full of ample supplies of all
types of Phillips and slotted fasteners.

Indust.rialsupplydistributors and hard- Norristown, Pz., plant, tow a full-scale
ware jobbers from coast to coast are American production un:t manufacturing
set to serve you now. DLt

For American’s new high-production = = = . = Eo 0 -
plant in Willimantic is now geared up = ”
to meet all demands promptly and
efficiently. And this production is fur-
ther augmented by the American
plant at Norristown, Pa,, while dis-
tribution is kept on a “delivery now”
basis by large warehouse stocks in

7 sup OUT 5 g .
1 ::‘g‘;‘?‘.‘gw{:’m‘o SRCESS Norristown and Chicago

So today, if you want action on orders
for Phillips and slotted fasteners
... just mark those orders Chicago Warehouse in North Pier Termi-
«“AMERICAN! nal, 589 E. Illinois St., Chicago, IlL.

AMERICAN SCREW COMPANY
Plants at:
WILLIMANTIC, CONN. and NORRISTOWN, PA,
Warehouses at:
589 E. ILLINOIS ST. 502 STEPHENSON BLDG.
CHICAGO 1} DETROIT 2

MERICA
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Consecrated
to Qua[ity Output and

Golden Rule Service

DRY ELECTROLYTIC CAPACITORS
MOLDED PAPER TUBULAR CAPACITORS
“METALITE” METALLIZED PAPER CAPACITORS
RADIO INTERFERENCE FILTERS
HERMETICALLY SEALED OIL PAPER CAPACITORS

1
%
: UHF FILTER 7 Gllustrated . . . just a few
SZOAC,Agg of the precision-engineered
Ho ‘ ; ASTRON components for Television, Electronic
:,.° = L - o and Industrial applications. May we suggest

N that you send for complete illustrated catalog

STRON

HIGH QUALITY FIXED CAPACITORS AND FILTERS

ELECTRONICS — September, 1950 3
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Your answer, too, for
extreme precision in
remote indication
and control systems

Instant responsiveness, complete smoothness of opera-
tion and a high torque/rotor inertia ratio make Kolls-
man Induction Motors ideally suited for use as servo or
follow-up motors in control mechanisms. These minia-
ture two-phase units have fast starting, stopping and
reversing characteristics and deliver maximum torque
at stall. Designed with distributed wound starors and

"

W

o

oy

squirrel-cage type rotors, they perform smoothly from
zero to maximum r.p.m., with no “cogging” action in
the low speed ranges. They may be energized by two-
phase AC or by single-phase, using a phase-splitting
condenser in series with one winding.

The Induction Motors constitute one seties ina com-
plete line of special purpose AC motors designed and
manufactured by Kollsman, leader in the field of pre-
cision aircraft instrumentation and control. Among
those available, you may find the exact answer to your
control problem. If not, the skill and experience of
Kollsman engineers may be relied upon to produce a
unit that fulfills your particular specifications. For
further information regarding these motors, address:
Kollsman Instrument Division, Square D Company,
80-08 45th Avenue, Elmhurst, New York.

KOLLSMAN INSTRUMENT DIVISION

L)
1]
R

SQURRE [) COMPANY

ELMHURST, NEW YORK

GLENDALE, CALIFORNIA
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see other side for additional information
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MECHANICAL DATA ELECTRICAL DATA -

Envelope Glass RMA T-11 Typical Operating Conditions and Characteristics (Class A Amplifier)
Base Short shell micanol
Overall length 3.15/32" Heater voltage 6.3 6.3 6.3 VOLTS
Seated height 2-29/32" Heater current 0.9 0.9 0.9 AMP.
Mg X hkdicmeter 1-7/16" Plate voltage 250 300 350 VOLTS
Screen voltage 250 200 250 VOLTS
E'-ECTR'CAL DATA Grid voltage -4 -12.5 -18 VOLTS
Peak A-F signal voltage 14 1Z5 18 VOLTS
Y . e : z Transconductance 6100 5300 5200 JIMHOS
I:;:lr;:’r:d:rzl:;%s-;'ges:gn Center System in accordance with Plate roAEtares 30000 35000 48000 I OHMS
Zero signal plate current 75 48 53 MA,
Plate dissipation 23 WATTS Zero signal screen current 4.3 2.5 2.5 MA,
Screen dissipation 3 WATTS Maximum signol plate current 80 55 65 MA,
Plate voltoge 360 VOLTS Maximum signal screen current 7.6 4.7 8.5 MA,
Screen voltoge 270 VOLTS Load resistance 2500 4500 4200 OHMS
Heater-cathode potential 200 VOLTS Power output 6.7 6.5 1.3 WATTS
Hecter voltage 6.3 VOLTS Totol harmonic distortion 10 1 13 %

The TUNG-SCL engineering which has produced the

, ) 5881 is constantly at work on a multitude of special -
[ ] election tube developments for industry. Many ex-
) ceptionally efficient general and special purpose

tubes have resulted. Information about these and

E l E c T R 0 N T U B E S other types are available on request to TUNG-SOL

Commercial Engineering Department.

TUNG-SOL LAMP WORKS INC., NEWARK 4, NEW JERSEY
SALES OFFICES: ATLANTA - CHICAGO - DALLAS - DENVER - DETROIT . LOS ANGELES - NEWARK
Also Mfrs. of: RECEIVING TUBES, MINIATURE INCANDESCENT LAMPS, ALL-GLASS SEALED. BEAM HEADLIGHT LAMPS and CURRENT INTERMITTORS

SEPTEMBER, 1950



Write for further information or,
better still, request that one of
our field engineers call to discuss
your proklem.

PRESSURE

- HUMIDITY

ELECTRONICS — September, 1950

nnlimi

for All Test Purposes

To continue the accelerated development of all-we
accurately calibrated instruments.

Standard and special test machines for any t
without fully automatic humidity control an
altitude control.

Special cycling control with adjusta pen recorders
for life test and moisture abs

Complete laboratory facil
Research and devel
Complete r ance service of obsolescent

on to stand=-by status.
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How to get to the hottom
of VIBRATION troubles.. fast/

4

DE 7 567' and measure

vibration with this

MB PICKUP

2y

EQUIPME
woors IR 1

. €O INC.
M8 M'l‘?w Rav

’ ...5’”4/(5 out the answer

You’ll find many tough vibration problems greatly
simplified by the information an MB Pickup sup-
plies. This sensitive instrument tells you how
much vibration is being generated in your product.
It enables you to check the efficiency of vibration
isolation suspensions. It offers you a means for
analyzing troubles from disturbing frequencies.
As a quality control tool, it can also be used to
check whether vibration is within acceptable limits.

This precision-built MB Pickup has virtually no
lower limit to the amplitudes it can detect. Yet, it
will withstand rough treatment and can be used
for study of high energy vibrations as well. At-
tached to equipment under test, it transforms vi-
bratory motions to electrical waves which you then
feed to oscilloscope for visual inspection; or to
vibration meter or analyzer for quantitative data.

Write for full details and specifications.

Here's the versatile shaker that is help-
ing many leading companies turn out a better
product — by shaking out “bugs” and exposing
potential service problems.

It reproduces the vibratory effect of years of
service within hours. Force and frequency are ad-
justed with a twist of the dial. Thus, not only can
you easily “scan™products and parts for vibratory
response, but also fatigue-test them, even to de-
struction. Used in conjunction with stroboscopic
light, MB Exciters permit you to observe visually
the vibratory motions. The shaker operates si-
lently, and can help you locate and eliminate noise.

MB Exciters are being used for testing such
objects as tubes, electrical components, assemblies,
chassis, castings, forgings—even heavy mechanical
equipment. Let us show you how to profit with one.

SEND FOR BULLETINS THE

No. 210-K5b gives you full details MB MANUFACTURlNG COMPANY, Inc.
1

on the line of MB Exciters;
No. 124-Kb5 on MB Vibration

Pickups. 1060 State St., New Haven 11, Conn.

PRODUCTS FOR MEASUREMENT...REPRODUCTION...AND CONTROL OF VIBRATION

34 September, 1950 — ELECTRONICS



GL-5551/FG-271

One of the most widely used G-E igni-
trons—an established favorite in the
welding industry. With max kva demand
600, the average anode current is 30.2
amp. Max average anode current of 56
amp checks with a kva demand of 200. ...
Other popular G-E ignitrons for resistance
welding are the GL-5550/GL-415, Gt-
55521FG-235-A, and GL-5553IFG-
258-A. Ratings sent promptly on request.

GL-5822

Newest of the G-E ignitron line, and ex-
pressly designed for the rapidly growing
3-phase welding field. Peak voltage for-
ward and inverse is 1,200 v, with peak
and avg anode currents of 1,500 and 20
amp, or 420 and 70 amp ... or 1,500 v,
with currents of 1,200 and 16 amp, or
336 and 56 amp. Straight:line interpola-
tion on log-log paper is allowed between
similar current points. . . . Other G-E igni-
trons for 3-phase weliding are the Gt-
5554IFG-259-B and GL-5555IFG-238-B.
Ratings gladly furnished.

ELECTRONICS — September, 1950

—More tube-design know-how! General Electric
pioneered electronic controls for welding.

—More precise G-E manufacture, using highest-
grade materials.

—More step-by-step tube inspections—more top-
rating final tests before the product reaches
your hands.

XPERIENCE is the best guide to dependable tube design.
Because electronic welding control is a G-E “first,”
General Electric experience excels. Twenty years ago—to
name but one example of leadership—the first electronic
welder used in the automotive industry was built by General
Electric. Thousands of similar welders speed car and truck
production today.

Backed by this big fund of practical welding knowledge,
G-E control ignitrons should lead in quality. And they do!

A check of component materials, shows instance after
instance of choice based solely on quality. Precision manu-
facture shapes these selected materials into sturdy, long-
serving G-E ignitrons which—having passed a series of
rigid inspections—then are subject to extensive tests under
actual welder conditions at max ratings.

G-E ignitrons are right when you install them, and they
stay right! Let expert G-E tube engineers work with you on
their application. Wire or write Electronics Department,
General Electric Company, Schenectady 5, New York.

GENERAL &3 ELECTRIC

www.americanradiohistorv com
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FIVE FOLD PROTECTION
For This High Vacuum Unit
Is Secured by use of

Model R2 High Vacuum Unit
Manufactured by
Optical Film Engineering Co.,
of Philadelphia

Close up of Cat. No. AM-24
HEINEMANN Circuit Breaker

..........

Circuit protection in d wide amperage
range is provided by the set of Circuit
Breakers shown here. No. 1 at far left guards
the circuit to meter and heating unit. No. 2
protects filaments. No. 3 protects gauge
circuits. No. 4 covers oil diffusion pump and
meter, and No. 5 protects circuit to 1%2 H.P.
motor on mechanical vacuum pump.

In case of sudden overload on any circuit,
the corresponding breaker trips INSTANTLY.
Being entirely magnetic (no thermal unit), no
time is lost waiting for element to heat. An
inverse time delay prevents unnecessary trip-
ping. High Speed Blowout, through magnetic
action, gives instant arc interruption.

Send For Catalog With Complete Information

36 September, 1950 — ELECTRONICS
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DECADE
COUNTERS

APPLICATIONS:

PROJECTILE VELOCITY MEASUREMENTS
CAMERA SHUTTER TIMING
FREQUENCY MEASUREMENTS

PRECISION TACHOMETER
RELAY CONTACT TIMING
GEOPHYSICAL MEASUREMENTS
GAS TUBE MEASUREMENTS

BINARY

COUNTERS

1.6 MEGACYCLE

CRYSTAL
OSCILLATOR

START PULSE
STOP PULSE

e et -
REGISTERS UP REGISTERS UP TO
TO | SEC. IN 10 AL SECS. IN
100000 STEPS 16' STEPS OF
OF 10 AL SECS. 0.628 L SEC.

- e e e e v e e A o)

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.

PRINCIPLE OF OPERATION:

A quartz crystal, continuously oscillating at 1.6 me'
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
units having a capacity of 100,000 counts. Each
count entering the decades from the binary stages
represents 10 microseconds. Therefore, the time
interval between 10 microseconds and 1 second is
registered in the decades and the remainder is
registered in the binary stages. For'instance a
time interval of .5374825 second would be indicated
as follows: .53748 on the decade indicators plus
4/16 (of 10 microseconds) on the binary indicators.

HIGH SPEED ELECTRONMNIC COUNTERS, COMPUTERS AND PRECISION IN-
TERVAL TIMERS FOR ALL APPLICATIONS—ADDRESS INQUIRIES TO DEPT. 6-V

q

POTTER INSTRUMENT COMPANY /“‘UM%

N C=0O

115 CUTTER MILL ROAD

ELECTRONICS — September, 1950
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EM-PM FOCUS COIL—These units combine the
effects of Alnico 6 permanent magnet and an
electromagnet to provide uniform focus with a
minimum of circuit power.

Bh W

P

NEW DEFLECTION YOKE—Sweeps 70° with only
20 watts of power from a 260-volt supply. Ferrite
core units available for high efficiency applications.

HORIZONTAL SWEEP TRANSFORMER—When
used with high efficiency yokes, these ferrite core
transformers provide 70° deffection at 13 kv.

jm Vo720 /zz/ /0{% rcw//'ﬁé//ce e
Y

GENERAL ELECTRIC . .
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RECEIVER MANUFACTURERS

You can cut replacement parts servicing problems
to a minimum...keep your sets in the field with
the assurance of ready serviceability . . . reduce
material and handling costs...by designing General

Electric TV components into your product.

More than twenty TV receiver manufacturers
are now using G-E components. Big makers like
them because they’re expertly fabricated, depend-
able, backed by a name you can depend on.

Smaller manufacturers turn to G.E. for compo-
nents specially adapted to fit particular designs.
Remember—when you use G-E parts, duplicates are
stocked by G-E distributors and dealers everywhere
—automatic assurance that your sets will be repaired
in the field, not returned to the factory.

SERVICEMEN

Estimates peg the TV market at ten million sets in
use by the end of 1950...that’s your opportunity!

Millions of G-E parts are now In receivers every-
where . ..and more manufacturers are turning to
General Electric every day...Be sure you get your
share of the skyrocketing replacement business that
supports these receiver sales...that’s your market!

Now—for the first time—dealers and servicemen
can stock the complete line of General Electric
components shown here! They’re available through
parts jobbers and distributors in your area.

Put yourself in the replacement
business for keeps—and for profit.

Call your jobber or distributor for full
details. Meanwhile, send for the com-
plete G-E Parts Catdlog, just off the
press. Mail the coupon and the cata-
log will be rushed to you—free!

NAME.

CITY.

ARE YOU READY?
MAIL THIS COUPON TODAY!

General Electric Company, Section 490,
Electronics Park, Syracuse, N. Y.

ADDRESS

———— .,
i e AR R e SO YL

WIDTH & LINEARITY CONTROLS —

A

Provide convenient control of picture 4
and linearity by screwdriver g
adjustment. &
a
-
. ‘%
| i3
; o
ION TRAP MAGNET—
Available in two sizes, 35 and 42 gauss. ]
. . = S— . @;-2
o
‘{évu
VERTICAL SWEEP TRANSFORMER—For use in
magnetic deflection circuits from 50°-70°. Design-
ed to match vertical output tube to deflection yoke. %
: : ]

FM WAVE TRAP —Reduces or eliminates interfer-
ence caused by FM broadcasting stations operating
in 88 to 108 mc channels.

IF WAVE TRAP—Designed to reduce or eliminate
interference on TV receivers caused by signals at 9

34

IF frequencies of 41-47 mc. -
. . e : e

| want my share of the new TV replacement market. Send me

complete catalog of TV components and facts on service sales.

®
STATE ®

ELECTRONICS — September, 1950
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...even AFTER SANDING

i

i

That’'s why it is used in this Tarzian Tuner. ..
standard in TV sets of 17 leading manufacturers

Most laminated insulation that
can be punched depends largely
upon high-resin content surface
for the maintenance of its elec-
trical properties under conditions
of varying humidity. When sanded
to close tolerances, this surface is
removed—seriously impairing the
electrical behavior of the material.

INSUROK T-725, however, is
uniformly top-quality insulation
throughout the sheet. Sand it and

it is still better than most un-
sanded materials.

This is one of the reasons why
Oak Manufacturing Company se-
lected INSUROK T-725 for the
components it makes for Sarkes
Tarzian, who supplies tuning heads
to 17 leading TV manufacturers.
Investigate INSUROK T-725 for
your product. Full information
upon request.

3 POPULAR ELECTRICAL GRADES
OF LAMINATED

T-725 An outstanding paper-
base laminate that can be hot-
punched to intricate shapes. Has
excellent electrical and physical
properties, is stable under mois-
ture and heat.

T-800 Has unmatched elec-
trical properties, yvet punches
with ease. It has a sensational
ability 1o retain these properties
in high humidity.

T-812 A further development
in the electrical sheet field with
insulation resistance on the or-
der of T-8#0 and mechanical
properties comparable to T-725.

#4e RICHARDSON COMPANY

FOUNDED IN 1858
2797 Lake St., Melrose Park, lllinois (Chicago District)

40 September, 1950 — ELECTRONICS

SALES OFFICES: CLEVELAND =«

INDIANAPOLIS ¢« LOCKLAND, OHIO ® MILWAUKEE

NEW BRUNSWICK.(N.1.) ¢ NEW YORK e PHILADELPHIA
ROCHESTER ¢ ST.LOUIS

DETRIOT



©
FOLLOW @y
THE LEADERS () i

BUY WISE... @

Westinghousc BUY THE ORIGINALS... Magnavox

. N
@ qﬁ} 16RP4 Admiral BUly HYTRON RP4A | — b
: TV FIRSTS

6BQ6
® ® @ =
6BQ6
@ OLYMPIC
] [{16RP4
6305 16RP4
I Sentinel

CROSLEY

«—H16rPa
JRAV-LER
= 16RP4 =
6BQ6 6BQ6
©
STROMBERG - Pochond-

CARLSON

| | 16RP4

Ask for the original Hytron TV firsts: Hytron 1X2 compact,
high-voltage TV rectifier. Hytron 6BQ6GT, 258Q6GT extra-
performance deflection amplifiers. Hytron 6U4GT high-perveance

damping d.ode. Hytron 128H7 twin-triode sweep amplifier with superior efficiency.
Hytron 16RP4 original rectangular TV picture tube,

MAIN OFFICE: SALEM, MASSACHUSETTS



EQUIPMENT: Sorensen equipment
(400 cycle line voltage regulators, In-
verters, Regulated DC supplys, Fre-
quency changers and Phase Adapters)
are lightweight, designed for con-
formity to JAN specifications.

TEST EQUIPMENT AIDS: Sorensen’s
voltage regulating equipment (400
cycle Line Regulators, DC supplys or
“Nobatrons”) can facilitate the use of
test equipment by providing regulated
AC or DC power.

ELECTRONIC

EQUIPMENT
FOR AVIATION

COMPONENTS: Sorcusen has a wide
range of products which can be used to
great advantage in aviation manu-
facturers’ equipment. Chief among
these are the 400 cycle variable auto
transformers, the Satwable Core re-
actors and other power components.
Equipment units can be designed to
meet JAN specifications.

SORENSEN: offers the Aviation field three prin-
cipal types of product:

FOSTERITE: In airborne units, Soren-
sen seals its wound components against
humidity by the Fosterite process, a
method which adds little to weight or
size, and is, therefore, ideal in aircraft
electronic design.

TYPICAL SORENSEN AIRBORNE UNITS

DC SUPPLY
0-325 VDC; 0-500 VDC;
300-1000 DC regulated == 0.5%;
125, 300, 500 ma.

ELECTRONIC INVERTER
Inverters and Irequency changes
under development. Specifications
on request,

400 CYCLE REGULATOR
=+ 0.5% regulation; 400 cycles =
10%; 5% distortion; 50 VA to 3
KVA capacities.

SORENSES & €4
CEE G sank
S I, OO ISR

NOBATRON 400 CYCLE AUTO SATURABLE CORE
6-12-28-48-125 VDC from 5-350 TRANSFORMER REACTOR
amperes; regulated = 0.25% ; 60 or 0-130 VA; 400 Cycles 5 and 15 For magnetic amplifier circuits, Re-

400 cycles fnput. amperes. quest data book.

Tl1ccf0110\lving litcréturlc is}:}avlabi‘ltgbl(cNo%request: ((i:%aéog A 10;*9
(AC regulators) ; Catalog obatrons an supplys) ;
LITERATURE: Catalog C 1049 (wound components and fosterite) ; Saturable

Core Reactor Technical Data sheets; “Aircraft” issue of

“Currently.”

and company, inc.

375 FAIRFIELD AVE. ¢ STAMFORD, CONN.

MANUFACTURERS OF AC LINE REGULATORS, 60 AND 400 CYCLES; REGULATED DC POWER SOURCES; ELECTRONIC
INVERTORS; VOLTAGE REFERENCE STANDARD; CUSTOM BUILT TRANSFORMERS; SATURABLE CORE REACTORS

42 September, 1950 — ELECTRONICS
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HIGH Q TOROIDAL COILS

“Actually the first essential requirement in the design
and manufacture of high quality audio filters, these
toroids wound on molybdenum permalloy cores have
provided the almost impossible solution for many
network problems. As the leading independent man-
ufacturer of toroids, our products are backed by
years of experience and specialized knowledge.”

4 TELEMETERING FILTERS **

t SUB-MINIATURE “GUIDED MISSILES” FILTERS 3

For security reasons details of this development in
miniaturization must be omitted. It can be told, how-
ever, that all six channels are contained in a total
volume of 18 cubic inches or 3 cubic inches per
channel.

£ TONE CHANNEL FILTERS -

Available for either 170 or 340 cycles spacing hetween

channels. These filters have received wide accep-
tance and are extremely popular among manufac-
turers of carrier telegraph equipment. In addition

Among the earliest to be employed in the improved
telemetering system now in general use. Particular
attention has been paid to linearity of phase shift

and good transient suppression as well as high inter-
channel attenuation in order to eliminate distortion
in telemetering reception. 3

to the many standard types of tone filters we are
supplying, special characteristics can readily be in-
corporated into designs to suit your application.

*“Fillers such as these are included in a wide variety of types which we are now
producing for manufacturers and users of microwave communications and relay - N
equipment. We would be pleased to discuss your application for filters in this ;
field and bring you up to date on the latest developments in the application and
design of filters which have resulted from our close association with the carrier
communications industry.”

o

'
>
e
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HEADQUARTERS
FOR

INSTRUMENTAT/ION
FOR
RESEFARCH

Serving Two Important

/
/
/

Brown products are incorporated
in many of the tools for research

produced by these companies.

PERKIN-ELMER CORPORATION

BAIRD ASSOCIATES

PODBIELNIAK, INC.

LANE WELLS COMPANY, INC.
GENERAL ELECTRIC COMPANY
PRECISION SCIENTIFIC COMPANY

E. H. SARGENT COMPANY, INC.
RUBICON INSTRUMENT COMPANY
BAUSCH AND LOMB COMPANY
DISTILLATION PRODUCTS, INC.
GEORGE E. FREDERICKS COMPANY
MINE SAFETY APPLIANCES COMPANY
STATHAM LABORATORIES, INC.
BAKER AND COMPANY

SCOTT TESTERS, INC.

AMERICAN INSTRUMENT COMPANY
HENRY A. GARDNER LABORATORY
G. M. GIANNINI AND COMPANY
SCHAEVITZ ENGINEERING COMPANY
WIANCKO ENGINEERING COMPANY
PRECISION THERMOMETER COMPANY
SHEFFIELD GAUGE COMPANY
CAMBRIDGE INSTRUMENT COMPANY

NORTH AMERICAN PHILIPS COMPANY, INC,
NATIONAL TECHNICAL LABORATORIES, INC.
DAVIS EMERGENCY EQUIPMENT COMPANY

Expensive and far-reaching programs for scientific research and de-
velopment are profiting by the precision and accuracy of thousands of
modifications of the ElectroniK Potentiometer. And great numbers of
special Brown Electronic Components are daily playing a vital role in
the efficient and effective performance of a variety of servos.

These instruments and components are being utilized both as precision
measuring devices and as integral elements of various analytical
systems. Their versatility is recognized and valued not only in the
laboratory but also by manufacturers of spectrometers, polarographs,
densitometers, gas analyzers and other highly sensitive equipment for
research . . . products of companies such as those listed at left.

Research is vital to man’s progress . . . in many instances, Brown special
instruments and components have become vital to research. Their
unmatched precision and accuracy serve as important links in the
search for knowledge.

Your development program may benefit from such specialized instru-
mentation. Your inquiry is invited.

MinneapoLis-HoNEYWELL REcuLaTor Co., Industrial Division, 4428
Wayne Ave., Philadelphia 44, Pa. Offices in more than 80 principal
cities of the United States, Canada and throughout the world.

~

b Y
~

- Visit Headquarters For Instrumentation For Research
. Sooths 33 and 36
-~ -y National Elecironics Conference Exhibition, Chicago
S —~— September 23, 26, 27
B [—

M e Gt vt - o — ———— ot
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SPECIAL ELECTRICAL
MEASURING INSTRUMENTS...

sucl as the Brown-Rubicon Precision
Indicator. This instrument is ideal
for use where it is desired 10 measure
minute voltages with extremely high
accuracy . . . for the checking, cali-
brating and standardizing of meters,
potentiometers and thermocouples

or for obtaining large numbers
of frequent, repetitive readings. 1t
does not have to remain stationary
and is not affected by vibration.

SPECIAL
ELECTRONIC COMPONENTS...

such as the Brown 400-Cvcle Con-
verter. Housed in a dust and moisture-
proof case, this unit is a precision,
vibrator-type converter for use with
any system requiring the conversion
of low power direct voltage signals of
the order of 100 microvolts to 400
cycle alternating voltages. It is un-
affected by atmospheric pressure, is
finding a host ol applications in
various electronic and electrical ap-
paratus. 60-cycle unit also available.

WRITE FOR NEW BROCHURE . .
“‘Instruments Accelerate Research”

o

__—’
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Vartcell

THE IDEAL SOURCE OF LOW D-C VOLTAGE
FROM A-C LINES

A-C INPUT: 95.135 volts, 60 cycles,

single phase

D-C QUTPUT:0-30 volts, 15 amperes
OUTPUT IS:
e VARIABLE - - The D-C output

voltage of the VARICELL can be set to
any value from 0 to 30 volts.

e STABILIZED - - th: D-C cutput

voltage is unaffected by any fluctua-
tions in the incoming A-C line voltage.

o REGULATED - - the pc output

voltage is unaffected by any changes
in the output load current.

For detailed information on VARICELL request
Form 2504,

_J

With the VARICELL, any D-C voltage in the range of 0 to 30 volts
is at your fingerfips. Rotation of the handwheel provides the D-C .
voltage you require — and the output is stabilized and regulated. "%
The VARICELL compensates for line voltage fluctuations and load |
current changes. Stabilization and regulation is == 0.25 volts for
any output voltage setting in the range of 6 to 30 volts. R. M. S.
ripple voltage never exceeds 0.1 volts for the 6-30 volt range.

o ELEGTRONIC
GONTROL
CIRCUIT — | 0

Ty
i E_\}WE |

WRIiTE THE SUPERIOR ELECTRIC COMPANY, 409 MEADOW STREET, BRISTOL, CONNECTICUT

The VARICELL is easy to operate. If plugs into any output receptacle
of the proper voltage, frequency and phasing. The load is con-
nected to either of two sets of SUPERIOR 5-WAY Binding Posts. A

voltmeter and ammeter indicate output voltage and load current.

BRISTOL, CONNECTICUT
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for by-passing and coupling applications

High capacity in extremely compact size is
the distinquishing feature of Erie Disc and
Plate Ceramicons. Illustrations are exact size,

fired onto the dielectric. Lead wires of 24
gauge tinned copper wire are firmly soldered
to the silver electrodes and the unit is given

and their shape as well as their compact-
ness make them amazingly easy to install in
small spaces. They simplify soldering and
wiring operafions and speed up the as-
sembly line.

Erie Disc and Plate Ceramicons consist of
a flat ceramic dielectric with silver plates

a protective coating of phenolic.

Such simplicity of construction results in
low series inductance and unusual efficiency
in high frequency by-passing.

For complete information and samples to
meet your particular needs, write us today.

STANDARD AVAILABLE CAPACITIES SPECIFICATIONS
ERIE Voltage: Units are rated at 500 VDC. Dielectric strength
SIZE | CAPACITY STAMPING :
STYLE . - test: 1,500 VDC.
57
gsi Max. Dia. S00IMME B Power Factor: 2.5% max. at 1 K.C. at not more than §
%" .001 MFD R .001 volts RMS.
801 8 | .0015MFD | R .0015 R R .
MaxDiac o002 M | =}  .002 Insulation Resistance: 7,500 meg. {) min.
_'—_7V—7]90— - b e ”
8 Muézplu. 005 MFD | R  .005 Capacity: Capacity measurements are made at room tem-
T % [ - perature (25°C) at 1 K.C. and at not more than 5 Volts
8 Mox.Dia, | O1 MO R 01 RMS. Standard tolerance is +100%, —0%.
== - Dual 001 MFD | R 2 x.001 ..
812 Muézom [ Dual .0OI15MFD | R 2 x.0015 Temperature Characteristics:
- _ | Dual .002 MFD | R 2 x.002 Capacitance shall not decrease more than 50%, nor in-
822 " % - z“": 'gg: MFD | R 2x 'ggi - crease more than 25% from its value at room temperature
——3 o 3"’,', S @Duo FOCINMED EX B (25° C), as the temperature is varied from +10° Cto +75° C.
883 A‘»M:X/A l Triple .0015MFD | R 3 x .0015

ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND TORONTO, CANADA
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SOLVE DESIGN PROBLEMS
WITH THE SWITCH
OF 10,000 USES

A member of the well known SB-1 switch
family can find a useful place on almost
any large electronic control panel. The
precision-built parts of this all-purpose
switch permit as many as 40 stages—?our
banks of ten stages each —to be operated
in tandem. Switches with up to 16 stages
and 12 positions are commonly furnished.
Over 10,000 circuit-sequence combinations
are possible. Ratings go to 20 amperes at
600 volts a-c or d-¢. See Bulletin GEC-270.

SB-1 switch,
cover-removed

- GENERAL

Ae

llluminated

pushibitian AND INDICATING LIGHT

PANEL INSTRUMENTS —A COMPLETE LINE
surate ana Beliable

FOR MEASURING D-C, A-C, RF, AF, VU

General Electric panel instruments have long
been known for their reliability and accuracy.
Recent design changes provide for better per-
formance, readability, durability, and appear-
ance. G-E voltmeters, kilovoltmeters, ammeters,
milliameters, microammeters, and vu volume-
level indicators; thermocouple types and rectifier
types; round or square, with conventional or long
250-degree scales—all will give your measure-
ments the accuracy required and your panel that
smooth, modern appearance. To bring you up to
date on the latest improvements in cases, faces,
and mechanisms, G.E. offers a comprehensive 24-
page bulletin containing all information neces-
sary for ordering. Write for Bulletin GEC-368.
For vu indicators, see Bulletin GEC-369.

SAVE PANEL SPACE
WITH ONE-UNIT PUSH-BUTTON

This space-saving pilot-circuit switch con-
sists of a stnrdy push-button unit, 254
inches high, with a hollow translucent cap
and 6-volt lamp. The switch is the mo-
mentary contact type, single-pole, with one
normally open and one normally closed
circuit. It uses movable-disk type contacts.
Buttons are supplied in clear, red, green,
blue, amber, and white. For more data on
this and other G-E push-button units, see
Bulletin GEA-4254.

ELECTRIC

September, 1950 — ELECTRONICS

www_americanradiohistorv com



NO DERATING AT 125° C OPERATION

For operation at high ambient temperatures, these standard-line
G-E Permafil capacitors are naturals. They’re paper dielectric
units and can be used at temperatures up to 125° C without
derating. All are metal encased, compression-sezled, and have
long-life silicone bushings. Ratings: up to 2 muf for operation
at 400 volts d-c and below. Case styles: 53, 61, 63, and 65 (JAN-
C-25 specifications). For more data, write Capacitor Sales Div.,
General Electric Co., Pittsfield, Mass.

s “'Ii

I
I
~,‘ 3 l

STEPLESS VOLTAGE VARIATION

Inductrols are G-E dry-type induction voltage regulators for 120
and 240-volt operation. Hand-operated models provide smooth
and extremely precise voltage adjustment for such uses as instru-
ment calibration and rectifier control. Motor-operated models
are used with automatic control to maintain voltage within
narrow limits, irrespective of supply variations. Sizes range from
1014 x 618 x 774 inches for the smallest hand-operated unit to
14 x 6 x 1074 for the largest motor-operated unit. One unit pro-
vides a voltage range of 109 raise and lower on 3 and G-kva
circuits, another gives 1009 raise and lower for 2.4 and 3.6 kva
circuits. Complete information in Bulletin GEA-4508.

ELECTRONICS — September, 1950
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TIMELY HIGHLIGHTS
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0N G-E COMPONENTS
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HIGH-VOLTAGE SELENIUM RECTIFIERS

WITH LIFE EXPECTANCY OF
60,000 HOURS!

Now available from G.E. are 26-volt RMS selenium rec-
tifier cells with a continuous-service life expectancy of
over 60,000 hours. Their initial forward resistance is
very low and samples show an average increase in resist-
ance of less than 6% after 10,000 hours of operation.
General Electric knows of no other high-voltage sele-
njum cell on the market that can even approach their
performance.

The high output voltage permits the design of smaller
stacks while the low resistance means cooler operation
and the space saving that goes with it.

Stacks made with the new G-E cells may be obtained
with rated outputs from 18 to 126 volts d-c at .15 to 3.75
amps. Write now for Bulletin GEA-5280.

o
: General Electric Company, Section C 667-7

| Apparatus Department, Schenectady 5, N. Y.

[ Please send me the following bulletins:

| Indicate [C] GEA—4254 Push-button units
| for (] GEA—4508 Inductrols

| ;‘;‘fy"("{f‘; (] GEA—5280 Selenium rectifiers
i for planning L) GEC—270 SB-1 switch

| (] GEC—368 Panel instruments
]

|

]

|

]

|

]

|

L

an immediate
project (X) [] GEC—369 Vu volume-level indicators

NAME - . _— -
COMPANY .
ADDRESS. -

CITY. STATE___

www.americanradiohistorv com
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SENSITIVE RELAY
built for long service

SW RELAY

Sensitivity

Plus Dependability!

The new Allied SW relay offers
an economical combination of
both these important qualities.
Here are the facts on this
newest relay in the famoos
Allied line

—

Bulletin SW gives complete details.
Send for your copy today.

Be sure to send for your
copy of Allied’s new Relay
Guide. It shows 24 small,
compact relays with a de-
tailed table of character-
istics and specifications.

@

SENSITIVITY:

COIL:

CONTACTS:

MOUNTING:

DIMENSIONS:

WEIGHT:

Hermetically Sealed

Supplied
with
OCTAL PLUG
or SOLDER
TERMINALS

Ca1 be supplied
in A.C.

S.P.D.T.

.012 watts d.c.
D.P.D.T.

.05 watts d.c.
Acetate insvlated, bobbin or layer wound,
12,500 ohms max.

Silver, one ampere non-indsctive load at 24
volts d.c. or 115 volts a.c. Armature contact at
frame potential.

One hole with locating lug. Also available with
dust cover or hermetically sealed, plug-in or
solder terminals.

Open Relay—1-19/32", 1-1/16", 1.7/16"
Sealed Relay—3-3/16" long, including plug,
1-13/32" wide, 1-19/32" high,

2.5 oz.

WEIGHT HERMETICALLY SEALED: 4.5 oc.

SPECIAL
APPLICATIONS:

Sensitivity down to .003 watrs S.P.D.T,, or .012
watts D.P.D.T. Palladium or other precious
metal contacts for audio or low voltage cir-
cuits, tungsten or alloy coitacts for higher
current or voltage circvits. Maximum input
4.0 watts at 20°C for 85° rike.

ALLIED CONTROL COMPANY, INC.

2 EAST END AVENUE, NEW YORK 21,

NEW YORK
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% Plays any 78
R.P.M. Record

% when connected with
the proper amplifier.

A very complete service manunal
is included with each unit. It
also contains a suggested ampli-
JSier circuit as well as a complete
amplifier parts list.

ELECTRONICS — September, 1950

SATIONAL

on discs

GENERAL INDUSTRIES

-y

% Records on tape

sk Plays back both
tape and discs

TAPE-DISC RECORDER

Sensational, indeed . . . at a cost which enables it to be in-
corporated in moderately-priced radio and TV combina-
tions . . . the first complere home recording and play-back
assembly for both tape and disc use.

The Model 250 Tape-Disc Recording Assembly is General
Industries’ newest development in the sound reproduction
field. Already thoroughly tried and tested in actual use, it
contains many new design innovations, including fool-
proof operating features that anyone can understand.

A new catalog sheet, describing all of the recording and
play-back features of the GI Model 250, will be sent upon
request. Write, wire or phone for your copy today.

The GENERAL INDUSTRIES

DEPARTMENT B e ELYRIA, OHIO

www. americanradiohistorvy com =]
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you can 8 SURE.. iF 115

VVéstinghouse

ST

i L

All of these sizes, shapes znd types of mounting
are made available to you in Westinghouse i
Panel Instruments—the most complete matched s
line in the industry. For all your panel instru-
ment requirements refer to Westinghouse
Catalog Section 43-300—or ask your nearest
Westinghouse Representative.

D e D 2 T S S S S () P G AR RO # § O —r 3y rrv v r 1 {1 [ 171/ )]
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—Slash Instrument—
Inventory:

* The most complete line
Meets A.S.A. standards
* Shipments in 10 days

) o

Cut overhead on instruments. Maintain production without costly stocks.

Westinghouse now offers the most complete matched line of panel and switchboard
instruments in the industry . . . every one built to the rigid standards of “The American
Standards Association”. Shipment can be made to meet practically every electrical re-
quirement within ten days of receipt of order at the factory.

Westinghouse Instrument Specialists are ready to help you plan. These men have
nationwide experience in solving instrument application problems of all kinds. For appli-
cation help on instrument problems, phone, write or wire your nearest Westinghouse
Representative, or Westinghouse Eleciric Corporation, 95 Orange Sireet, Newark, N. J.

J-40390-A

Jpeciiy Westinghouse -ger mare #or yoar iastrument dolor./

INSTRUMENTS

wwwW.americanradiohistorv. com =—=——= —— e



GUARANTEED
ACCURACY

1 part in 100,000

(.001%)

Uses

Time bases, rate indicators, clock systems, chronographs,
geo-physical prospecting, control devices and for running
small synchronous motors.

Type 212

TERMINATION jeafured

Front and Rear

CONSTRUCTION
Standard 834" x 19" Panel

Bimetallic, temperature-compensated fork, no heating or
heat-up time is required.
Fork is hermetically sealed, no barometric effects on

HOUSING frequency.
83" x 19" x 8" Metal Cabinet Precision type, non-ageing, low coefficient resistors used
WEIGHT where advantageous.

Non-linear negative feedback for constant amplitude
control.

No multi-vibrators used.

Synchronous clock simplifies checking with time signal.

\S)peci/ica tions

Accuracy—1 part in 100,000 (.0019%).
Temperature coeflicient—1 part in 1,000,000 per degree
centigrade (or better).

25 pounds

S A e

Outputs—
S S—_— 1. 60 cycles, sine wave, 0-110 volts at 0 to 10 watts
American Time Products, Inc., (adjustable).
580 Fifth Ave., New York 19, N. Y. 2. 120 cycle pulses, 30 volts negative.
Gentlemen: 3. 240 cycle pulses, 30 volts positive and negative. Pulse
Please send descriptive folder, No. 212 duration, 100 micro-seconds.

product of

Gompany AMERICAN {&ME PRODUCTS

" 580 Fifth Avenue New York 19, N. Y.
Operating under patents of the Western Electric Company
R R
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APPLIANCE PARTS RADIO AND ELECTRONIC
AND INSULATORS TELEVISION PART COMPONENTS

* \,';&
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MACHINE PARTS

" LA

THREAD GLIDES
Your use may be similar to, or complete- IFERIRRPATIIING TIPS

ly different from, those listed here . . .

yet AlSiMag may solve your problem. 4 | \_’

This versatile material is solving production, design and technical
problems for many industries. For your business, AlSiMag may
offer lower costs, improved manufacturing processes, increased
production, or possibilities of a new product.

CAN YOU USE ALSIMAG?AISiMug is the trade marked name

of a large family of technical ceramic compositions. They are now being
used in production machines, electronic equipment, chemical processing
equipment, gas and electric appliances and in many other consumer
products. AlSiMag ceramics are custom made as to physical character-
istics, size and shape, Special combinations of raw materials, fluxes,
pressures, processes and firing temperatures . produce ceramics with STRAINER CORES FOR
o DRAWING DIES characteristics to meet individual requirements. These compositions are MOLTEN METALS
e — fabricated by us into finished parts, ready for your production line. *
: Given your requirements, our Research Division can frequently develop
. a special composition to suit your need. Carefully cross- s
indexed research records usvally permit a prompt and accu- .
rate reply to inquiries, even if they involve most unusual
requirements. If you have a problem that can be solved by
a special component of unusual physical characteristics, out-
line that problem to us. We can
indicate the possibilities of its
g SENT FREE -ON REQUEST solution by the use of AlSiMag
he AlSiMag Property Chart 501 Technical Ceramics. Your inquiry
involves no cost or obligation.

oL suRmER AMERICAN LAVA CORPORATION
ISHEIRIE BT CHATTANOOGA 5, TENNESSEE
49th YEAR OF CERAMIC LEADERSHIP
OFFICES: METROPOLITAN AREA: 671 Broad Street, Newark, N. J.,
Mitchell 2-8159 * CHICAGO, 9 South Clinton Street, Central 6-1721
PHILADELPHIA,