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VEST POCKET RADIOS
AIR BORNE DEVICES

UTC UTC
SUB-OUNCER SERIES OUNCER SERIES

UTC Sub-Ouncer units are 9/16” x 5/8" x 7/8" and The standard of the industry for seven ycars. Tac
weigh only 1/3 ounce. Through unique constructios, overall dimensions are 7/8" diameter by 1-3/1%"
however, these miniature units Bave perfarmance and height including lugs. Mounting Is effected by two
dependability characteristics far superior to any other screws, - opposite the terminal board side, spacad
cemparable items. The coil is uniform layer wound cf 11/16”. Weight approximately one ounce. Units not
Formex wire . . . On a molded nylon bobbin B I carrying D.C. have high fidelity characteristics beivg
insulation is of cellulose acetate . . . leads mechan-~ uniform from 40 to 15,000 cycles. Items with D.C. in
cally anchored (no tape) . . . zore material Hiperm- Py ]. are for voice frequencies from 150 to 8000 cyxles.
alloy . . . entire unit triple (waterproof)  sealec.

The frequency response of these standord items & Type Application Pri. Imp. Sec. Imp.

+ 3 DB from 200 to 5,000 cyc es. 0-4 Mike pickup or
line to | orid 50, 200, 500 50,000

Application Level Pri. Img. B.C. in.Pri. Sec. Img. 0:8 f':’.‘: platelts

Input + 4V.U. 200 250.000 0.5 Single plate to
50 62f50& | orid. D.C. in Pri. 8,000 to 15,000 60,000

Interstage/3:1 4 4 V.U. 10,000 0 90,000 0-6 Single piste to

.
Plate to Line 4 23V.U. 10,000 200 2 orids 8,000 to 15,000 95,000
25,000 - 3/4.5 mil. 500 0-8 ls‘lngle plate to

ne

output 4 20 V.U, 30,000 1.0 mil. 50
0.9 Single niate t
;‘oetz‘;'g;:g 'l')’.’c.“v:e's"."’ 0.c. tine, D-C. in- Prl. 8.000 ta 15,000 50, 200, 300
Mixing and matching 50, 200 50, 200, 200
Reactor, 200 M'y“s-no

.C.. 50 Hys-2
D.C:. 6.000 ohms

8,000 to 15,000 60,000

8,000 to 15,000 50, 200, 500

-
Mansfacturers: Our experience in building hundreds of thousands of otncers and sub-

ounczrs is yours for the asking. Special types, and mountings are readily ovailable. U.T.C

engimeers can help you save weight and space in the design of miniature equipment
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OPEN HEARTH FURNACE TEMPERATURE TEST...........ccounvntn 50 0000060000000060000000500 tieesss. Cover

Radiation from 4,000-degree flame gives check on steel-melting efficiency at Trenton plant of John A. Roeblings Sons
Co. [see page 102)

ELECTRONICS AT BIKINI, by D. G. Fink and Captain C. L. Engleman .................... 00000 aa0 0008606 84
First published details of Crossroads electronics program

WIDEBAND MICROWAVE AMPLIFIER TUBE. ................... .. 5 aaoaaqaa 00 00008000008036000 00 veeee.. 90
Electron coupling within the tube, to a nonresonant circuit, gives unusually wide band and high gain

DUPLEX OPERATION OF INDUCTION HEATERS, by W. C. Rudd. ..... 500668800080 000 300 000000068a006 0080000 C 93
Two units can be connected in parallel for double power or switched back to single operation within one minute

DESIGN OF F-M SIGNAL GENERATOR, by Donald M. Hill and Murray G. Crosby.................ovvvnnns 96
Circuit data of reactance modulator for constant deviation of a variable oscillator

FLAME RADIATION MEASURING INSTRUMENT, by Edward M. Yard................. 560008666000 D080 0aa 102
Bridge-type vacuum-tube voltmeter with radiation pyrometer checks efficiency of open-hearth steel furnace

LOGARITHMIC PHOTOMETER, by Monroe H. Sweet..................... 50 ¢ boocacas 50 G00aa00686aa0aa 105
Logarithmic response is obtained from multiplier phototube by means of electronic feedback

CONTINUOUSLY VARIABLE RADIO REMOTE CONTROL, by David Wm. Moore, Jr.................. 860B8a000 110
A servo motor automatically resonates its own circuit to the supply frequency

NOISE AND OUTPUT LIMITERS—PART 1, by Emerick Toth ..... 0608008000000 500 000806aa060000300 SEBBans 114

Survey, presenting basic limiter circuits with parts values, analysis of operation, and performance data

TEST OSCILLOSCOPE FOR TELEVISION STATIONS, by A. H. Brolly and W.R. Brock............cocnvee....120
Sound-broadcasting modulation measurement techniques are permitted by the use of modified equipment

TWO-WAY RADIO FOR POWER LINE CREWS......... 50000060040 500 00060000aa 500006000008000800 vees...123
Description of 37.18.mc f-m system used for dispatching service trucks to line breaks in emergencies

COMPONENTS OF UHF FIELD METER, by Eduard Karplus..... 50000 0 00 OO0 56000 0000006600aa6000C eee..124
Tuned circuits, attenuator, and voltmeters that are suitable for uhf are described

CONSTANT CURRENT CIRCUITS, by G. J. Wheeler and O. T. Fundingsland. ..................ovnnts vee..130
Corrective networks applied to exponential circuits improve current linearity

VHF ANTENNA FOR TRAINS, by E. G. Hills. ............ ... i 506 9000a0 006000 s 500000 00060600 134
Design and characteristics of a five-inch high, vertically polarized antenna

MUTUAL INDUCTANCE OF CONCENTRIC CCILS, by T. C. Biow......... 56600000 0000000000000000 G vere..138
Nomograph gives coil dimensions to produce a specified mutual inductance in r-f transformers

BUYERS' GUIDE ADDITIONS AND CORRECTIONS. .................. 50 0 ©D00 000000000 06060300060 0660000 217

Changes and additions to be used as a supplement to the 1946.47 guid

CROSSTALK ..........cc. .o iunnnns 83 ELECTRON ART.............c.cuennnnn 194 NEW BOOKS...........iviviiiniiinn.. 284

TUBES AT WORK.................... 140 NEW PRODUCTS. ............o.oinnn 220 BACKTALK ... ...c..oiiiiiiiiiiiiaas 290

INDUSTRIAL CONTROL .............. 178 NEWS OF THE INDUSTRY............ 266 INDEX TO ADVERTISERS............. 298
e —_—— - e T T e — =
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DEUTSCHMANN |Corooratios CANTON, MASSACHUSETTS

hese data explain the outstanding performance of
Tobe* Oil-Mites” . . . demonstrate their qualifica-
tions for use under extreme humidity and temperature %
environment . . . show the diversity of mounting pro-
visions, sizes, housings, and electrical ratings for
convenient incorporation in electronic and electrical
apparatus. 4

Winding: non-inductive.

Impregnalion: mineral oil.

Case: seamless drawn steel, hermetically sealed; non-magnetic
case (copper or brass) can be {urnished.

Terminals: non-removable tinned copper solder lugs riveted to
phenolic bushings.

Terminal Seal: oilproof gaskets between all adjacent surfaces
in terminal assembly; terminal solder-sealed to assembly
rivets; metal-to-glass-sealed terminals can be furnished if
specified.

Cuse Finish: tinned all over.

Markings: type number, voltage and capacitance rating, and
terminal identification ink-stamped on case.

Insulation Resislance: never less than 2,000 megohms.
Dissipation Factor: less than 0.008 at 1,000 cycles
Operaling Temperature: minus 55C. to plus 85C.

®
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With Attached Channel Bracket

MFD
voC | =l S
| Case A Case B | Case C Case D
100 |  — 40 | 01 —1.0
w0 | = = o 2x.05,2x.1
——i2x.05,2x.1 - —
400 | — % .01 — 450
600 | .01 — 1.0 R 2x.052x.1
1000 | 05-—~.50 | 10 | .01 —.1 | .01 —.25
With Reversible Hold-Down Bracket
| MFD
vDC o Sl =
Case E Case F | Case G | CaseH
100 = .o1—10 ‘ 40
200 — —r e I 2x.052x.1 —
e ———— 2x.05,2x.] —|
= 01— .5 20
600 | .01 —1.0 | 2 x .05, 2x.1|
1000 — 01— 01 —.25 |.05—1.0

Uniformity of size adds to the convenience afforded by “Oil-
Mites,” allowing gang installation above or below the chassis.
Both upright and inverted mounting can be furnished, as
illustrated. Where necessary, variation can
be made in style and position of terminal lugs.

Reprints of this specification page are avail-
able and will be sent on request. For detailed
data on ‘““Oil-Mites’ and other Tobe Capaci-
tors ask for Catalog 4611-E

November, 1946 — ELECTRCMICS
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... high octane
gasoline

o

...electric
household appliances

® Creative men...engineers and engineering droftsmen ... plan and build things
to last. By the same token they look for instruments dnd equipment that will last.
The tracing poper they draw on must be permanent. Their drawings must serve
as lasting records. They may even have to use these same drawings years later
to make new reproductions.

For 79 years there has been a lasting partnership between Keuffel & Esser Co.
equipment and materials and the engineers and draftsmen of America. This
partnership has been so general, that there is scarcely an engineering or construc-
tion project but what K & E products have played their part in it.

One of these products is ALBANENE* Tracing Paper. Its 100% pure white rag

fibers are stabilized and transparentized

g e ith Albanite, a K & E synthetic solid.
pa rtn e rs I n c re a t“ n g Z:.BANEI::i: p:rmonent. s::se (:r:msc;i'ls,

K2

Deufing, Repreduction,

Sur=esing Equioment

w3d Materials
Side Rules,
ALasarirg Tapzs.

ELECTRONICS — November, 1946

it cannot “bleed” ner lose its transparency

with time. For complete details, write to your nearest K & E distributor or to

Keuffel & Esser Co., Hoboken, N. J.
*Reg. U. S. Pat. Off.

www americanradiohistorv com .



640 PAGES OF RELAY ENGINEERING
INFORMATION. .. Zace gou gotten your coty?

Price $3-00

STRUTHERS-DUNN, INC,, 1321 ARCH STREET
PHILADELPHIA 7, PA,

STRUTHERS-DUNN

5,327 RELAY TYPES

ATLAMNTA «BALTIMORE-BOSTON-BUFFALO - CHICAGDO » CINCINMNATI = CLEVELAND -DALLAS

DENHVER* DETROIT - HARTFORD » INDIANAPOILIS « LOS ANGELES s MINMMNEAPOLIS - MOMTRE &l
MEW YOREK=FPITTSBURGH =57, LOUIS « 5AN FRAMCISCO » SEATTLE - SYRACUSE - TORONTOD

4 November, 1946 — ELECTRONICS
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Electric Guitor 224", molded by
\f\\ F. E. Reinhold, Los Angeles
~ Monufocturer: Kissel Co., Los Angeles
. Sold by: Conn Instrument Co.

in your produc

use

Here is another ideal example of complete harmony between material

and product needs.
Resinox . .. now being used in large area moldings . .. meets the follow-

ing important requirements for this attractive new-style electric guitar:

1. Molds readily to intricate design...minimizes handwork.

2. Handsome color and finish are inherent... and lasting

3. High impact strength

4. Resistant to high heat, water, acids

5. Exceptional electrical insulating properties

6. Good sound insulation . . . hushes errant vibrations

You may or may not make musical instruments, or communication devices

L J
but Resinox and Monsanto's Family of Plastics do offer a wide

MONSANTO variety of properties— a wide variety of opportunities for all to
L F ‘ improve product and sales by astute applications.
P 3 Full details on Resinox, Monsanto’s famous thermo-setting phenolic

e
LAbTIC S molding matetial...or any other Monsanto Plastic are yours for the

asking. Simply address: MONSANTO CHEMICAL COMPANY, Plastics
Division, Springfield 2, Massachusetts. In Canada, Monsanto Ltd.,

SERVING. INDUSTRY. . WHICH' SERVES MANKIND

Montreal, Loronto, Yancouver, Resinox: Reg. U. S. Pat. Off

ELECTRONICS — November, 1946
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TECHNICAL INFORMATION ON
HIGH NICKEL ALLOYS FOR...

Low Expansion
Temperature Compensation
Glass Sealing

Magnetic Permeability

This information, much of it never
before published, will help you find
new ways to improve product per-
formance with iron-nickel alloys.
Carpenter's new 22-page bulletin in-
cludes a complete chart showing the
general effect of various percentages
of nickel on the magnetic and expan-
sion properties of iron.

Typical applications for High Nickel
Alloys are described and illustrated,
and a Table of Physical Properties
gives basic data on these alloys.

For a copy of the new Carpenter High
Nickel Alloy Bulletin, drop us a note
on your company letterhead, indicat-
ing your title. Your Bulletin will be
sent promptly.

ical Applications for Carpenter High Nickel Alloys

L——  Typ

Watthour meter permanent magnet Thermal switch wusing Carpenter W ater heater thermostat employing

High wattage lamp with ferrules of

Carpenter Free-Cut Invar 36" to- Carpenter Glass Sealing "42" used
gether with a high expansion alloy. to bring out leads.

Low Expansion ‘42" f

assembly with shunt of Carpenter
pansion struts as indicated.

Temperature Compensator

November, 1946 — ELECTRONICS
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A LONG AND
STABLE LIFE -

Design and Production Developments Exclusive with Amperex Set
New Stability and Performance Standards for Yacuum Condensers

Eio e

Released six months age, the new Amperex WCSO and VC25 |
fvocuum condensers have proved themselves ¢ real contribu- :
tion in communication, dialectric heating and electro-medical
| 'cppcrotus. Their higher current handiing ability and lower
f IR losses in reduced space suggest important simplifications-
in equipment design. Oscillators using Amperex-developed
circuits and Amperex YC capacitors. meet proposed FCC
- s'obiléty regulations. -

AL COPPER (OFHC) e
CONSTRucT|0N 1 Type of equipotential and electrostatic flux lines

| established by probing electrolytic bath to
determine shapes and disposition of electrodes,
(POINT ""A"" IN PHOTOGRAPH)

WIDE AREA SEALS

NEW TECHNIQUES: Design and manufac-
turing techniques evolved for high power
copper anode tubes were successfully
brought to bear in developing the unusual
qualities of Amperex VC50 and VC25
vacuum condensers. Unique all-copper
OFHC construction, large area scals, un-
usual mechanical ruggedness and elimina-
tion of welds insure more efficient and
economical operation.

PRIOR ART: When the vacuum condenser
project was initiated in the Amperex

LARGE SURFACE AREAS laboratbry, one of the first steps was the
prolonged testing of all available types

T8 ERRY 1. F. CRRMMT - = y under field conditions. Concentrated high

j J 3 . ¢ : frequency fields and bottlenecks to current
passage were common to all, These "hot
spots” inevitably resulted in overheating,
creating the risks of puncturing and dis-
tortion of the delicate balance of clements.

B

e

THE SHAPE OF THINGS: More than 200
theoretical shapes for the VCS0 electrodes
were tested in the electrolytic bath. Re-
sulting lines-of-force curves dictated the
shapes finally adopted. These spread the
fields of force, eliminating destructive con-
centrations. It was discovered, also, that
elements carrying high frequency current
had to offer surface areas much larger
than those which had contented older

GENERAL CHARACTERISTICS
AMPEREX VCSO |
Capacitance...........c.cee. 50 vuf-+29

Maximum Peak Voltage....30,000
Maximum RMS Current

23 ::S: o ég mg CWR":E;EO; e wATEa practice. Wires even of comparatively
Dimensians: - S N MCI,;“:)ATA mcsmrs' large diameter were found electrically in-
6% " + 3/32" x 2% " Max. sufficient and in addition, presented me-

chanical hazards. Elimination of current-
carrying welds was indicated. Basic de-
u m P E nE " E I, E tIn o n ' t tn n po n n T' o n velopments and numerous manufacturing
refinements growing out of these tests
were built into the Amperex VC series.
They are responsible for outstanding per-
formance records.

25 WASHINGTON STREET, BROOKLYN 1, NEW YORK

ELECTRONICS — November, 1946

www americanradiohistorv. com



ACH day brings a greater number of active ama-
teurs to the ham bands. If you want successful
QSO's you need a scientifically designed filter to give
the exact degree of selectivity necessary to avoid
QRM. The uniformly smooth response curve of the
HQ-129-X filter also makes it ideal for Narrow
Band FM.

HAMMARIUNIOESS)

THE HAMMARLUND MFG. CO., INC., 460 W. 347H ST, NEW YORK_1, N,Y. . Swussine
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

8 November, 1946 — ELECTRONICS

wWwWwW_americanradiohistorv. com



~ WHISTLER Adjustable
Perforating Dies Offer Added
jPrqdu_c;tiq"lj-I‘Ec.onomy.

WRITE FOR YOUR WHISTLER
CATALOGS. Know the pro-

duction advantages of
Whistler Adjustable Dies.

ELECTRONICS — November, 1946

5-10-50 and even more different set-
ups with the same dies? Impossible?
Not when you use Whistler Multi-
Use Adjustable Dies. For it’s simple
to rearrange these units...add or
delete . .. get back into production
within a few hours. Even so-called
complicated arrangements are easy
to set up. And, with first cost inva-
riably less than for single purpose
dies, this continued re-use of the
same dies effects added economy in
quickly writing off initial die invest-

www americanradiohistorv com

All thee & to
Whistler punzh and
die units.

ment. Over 750 prominent manu-

facturers have proven in their own
lants that Whistler Adjustable Dies

Eave sent costs into a nose dive.

No special tools are needed. Work
in practically any size and type ot
press. Ordering now is Earticularly
advantageous. Large stocks of stand-
ard diameter units from %2” up are
available for overnight shipments.
Notching, group dies and special
shapes and sizes can be quickly made
to order. Write today to:

S. B. WHISTLER & SONS, Inc.

752-756 MILITARY ROAD"

BUFFALO 17, NEW YORK

e —y————



“Hey,You're Sitting On My Prod

wrote a delighted manufacturer of
electrical household appliances.

We grant you, a balance sheet is a
strange place for an engineer to cool
his heels. But this is just another way
of showing you that “specialization”
and “engineering flexibility” aren’t
merely words we throw around at
Cornell-Dubilier; they carry weight . . .
much weight! The fact that Cornell-
Dubilier engineers were able to let
loose 100% of their brain power and
experience in designing capacitors

MICA + DYKANOL -

PAPER + ELECTROLYTIC

shown below is proof that Cornell-
Dubilier’s specialized capacitor knowl- *
edge can save you, as it has done for
many other manufuacturers, thousands
of production dollars.

Perhaps we can help you with some
special capacitor problem. Write us.
Cornell-Dubilier Electric Corpotation,
South Plainfield, New Jersey. Five
other plants in New Bedford, Provi-
dence, Worcester and Brookline.

uctio
\\

P
ra AT L

n ogsf!QO "

A FEW OF C-D's MADE-TO-ORDER CAPACITORS

CAPACITOR #£ 1. Here is o
capacitor designed specifically
for automobile horn spark sup-
pression. Fits inta horn hous-
ing with minimum of assembly
operations. leads firmly, me-
chanically anchored to stand
exireme vibration,

CAPACITOR #2. This copac-
itor was designed for high
temperature application in
equipment operating ot 105° C.
Unit is hermetically sealed and
provided with glass, solder
sealed terminals,

CAPACITOR #3. Built for
operation with telephone relay
and amplifier equipment. Con-
struction mokes for ease of
assembly into parent apparatus
and assures a life-time of
trouble-free service,

www americanradiohistorv com

CAPACITOR #4. Tubulor
paper capacitor for bypass ap-
plications in raodio receivers.
This unit is encased in o metal
lube which is then fully insu-
lated with o cardboard sleeve.
Meets all UL requirements far
non - combustible case Type
capacitor.

November, 1946 — ELECTRONICS
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esigner of transmitting triode.

Edwin F. Dillaby(d i

mount structure for

TUBE DESIGN is a

BALANCING ACT

The job of a vacuum tube designer woyld really
make you tear your hair. Drawing mainly on long
experience — only the nare principles of tube de-
sign are found in books — the design engineer
must co-ordinate the innumerable interlocking
characteristics you spedcify.

Using standard paris when possible — hand-
fabricating others, he assembles and processes
engineering samples. Some characteristics may fall
outside limits. Then begins a seesaw of compro-
mises. Screen diameter is lowered; input capaci-
tance rises. Plate current is raised; amplification
factor drops. Back and forth teeters the design.
Interlocking electrical, mechanical, physiochemical,
ceramic, and metallurgical characteristics must be
reconciled one after another. Finally the harassed

MAIN OFFJCE: SALEM, MASSACHUSETTS

ELECTRONICS — November, 1946

designer submits apparently satisfactory tubes for
application tests.

You guessed it. Changes are required. The
balancing act begins anew. Innumerable variables
are again co-ordinated. Science and creative
craftsmanship triumph; everyone is satisfied. Pro-
duction takes over. Sure, it's a swell tube. But
could this lead be changed, this spacer eliminated,
this material substituted? Well, you see what we
mean.

Through the years, Hytron design engineers have
sweated for you. They have originated: GT, sub-
miniature, vhf, instant-heating tubes. They have
improved standard types including: OC3, OD3,
1616. Their experience will continve to craft for
you the best in tubes.

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

8010 Twel>
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a new bar contact tape service
by D. E. MAKEPEACE COMPANY
under license arrangement with
WESTERN ELECTRIC COMPANY, INC.

Further broadening our outstanding position in the laminated
precious metal field, we are proud to announce our appointment
as a licensee under Western Electric patents for manufacturing bar
contact tape and attaching this tape to contact arms.
PRECIOUS:
METAL
SAVED

These bar contacts may be made in bi-metallic form of palladium,
platinum or silver, pure or alloyed, on nickel or nickel silver . . .
or in solid form of any precious metal or alloy. We are now pre-
pared to —

. + . supply bar contact tape for your own
attaching

. » . attach bar contact tape to arms supplied
by you

. . . provide complete assemblies of arms

_J with tape attached

MIN. 038

These new bar contacts result in a great saving of precious metals

:,35 MIN..0095 with larger contact area and with marked economy in attaching.
i Let one of our sales engineers help you compare the cost of our

attached tape contacts with conventional types.

il MIN..0095

B == MIN. MIN..043 —> MIN..043 —>

- |+M//v..034 -*I 1 IW| r I l« ,

di

L— MiIN..034 —>l ‘ l \
“— MIN..038 —> <+« MIN..05¢ —> ——— MIN..054 —>

'y / p )

//_ (./ V@GULL. PRODUCTS
S“EETS * WIRE * TUBING * SOLDERS * FABRICATED PARTS AND ASSEMBLIES
OF SOLID AND LAMINATED PRECIOUS METALS

A M S S R A ST

'D. E. MAKEPEACE COMPANY

Main Office and Plant, Attleboro, Massachusetts
"NEW YORK OFFICE, 30 CHURCH ST. CHICAGO OFFICE, 55 EAST WASHINGTON ST.

12 November, 1946 — ELECTRONICS
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“Temper Is Unaffected
. . . Output Is Up 2007 1”

Says Mr. Warren Hastings, Plant Manager, ROCHESTER MFG. CO.

b >.° =
&&-"-l y

“MAINTAINING TEMPER of materials during
soldering operations used to be a real test for
onr tempers! But now that we've installed our new
Allis-Chalmers Induction Heater, we'te able to
apply just the right amount of heat to form an air-
tight seal between our assembled parts. Not only
does the temper of the materials remain #naffected,
but now the operation is so simple that production
tripled, and one man handles the entire job!”
These results are typical of how electronic induc-

SEAL P

ALLIS © CHALA

One of the Big 3 in Electric Power Equipment
Biggest of All in Range of Industrial Products

ELECTRONICS — November, 1946

tion heat solves problems of soldering, brazing and
hardening metals.. . does better, faster work at
lower cost!

If you have a similar job to do, or one which you
think can be improved, why not let A-C's experts
help you. Send samples to our modern process lab-
oratories for careful analysis, estimates of per-piece
production, and equipment costs. No obligation.
Meanwhile, write for our edwucational bulletin

14B6430. ALLIS-CHALMERS, MILWAUKEE 1, WIs.
A 2112

PROBLEM: Solder dis-similar
materials yet maintain temper!

3! &Y iNDUCTION

HEATERS

www americanradiohistorv com



HH WESToN MutuaI conductance

.
MENT VOLTS

FrLAMEN S

-

pLATE VOLTASE

——

J Direct-reading mutuat conductance
tests, and “Good-Bad” indications.

¥ New patented high frequency tube
testing circuit.

¥ AC-DCvolt-ohm-milliampere ranges.

J Tests 4, 5, 6, 7 prong octal, loctal,
miniature, and acorn tubes.. spare octal
and miniature sockets.

J Hot neon leakage test between any
two tube elements. .. neon short check.

v Adjustable place, screen, grid bias,
and signal voltages.

J Flexibility in switching simplifies
testing present and future tubes.

J Durable heavy-gaage, light-weight
alumium case.

Model 798 combines broad utility, rugged-
ness, and dependable accuracy for mainte-
nance of sound and electronic equipment.
Detailed bulletin available. Weston Elec-
trical Instrument Ceorporation, 618 Fre-
linghuysen Avenue, Newark 5, New Jersey.

AUBANY o ATLANTA o BOSTON  BEFFALD o CHARLOTIE o CHICAGS o CINCINNATI o CLEVELAND o OALLAS o DENVER o DETROIT o JACKSONVILLE o KNOXVILLE = LOS ANGELES - MERIDEN « MIMNEAPOLIS  NEWASS
NEW ORLEANS o NEW YORN o PHILADELPHIA < PHOENIX o PIVISBERGE o ROCMESTER o SAN FRANCISCO  SEATTLE o ST LOUIS o SYRACUSE o IN CANADA. NBRTHERN ELECTAIC CL, LT®, POWERLITE DEVICES, LT,

14
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£ yeai of yrecea

ALSIMAG CUSTOM MADE TECHNICAL CERAMICS

* In all these years cf concentration on cestem made
technical ceramics, the American Lava Corporation has
developed special 2quipment, practica skifl and
specialized engineer'ng knowledge availaole from no
other source.

Complicated shapes, obtaincble only by machining,
can be produced quizxly on high speed semi-aukematic
turning and miling equipment. Swurprisingly kow prices
cre possible. Send your designs ard let us re-iew them
from our production standpoint, submit recemmenda-
tions, and show yeu whot Americor Lava can do fcr you.

® Chart of the shysical characteristics of the more frequently

used Al€iMag tempositions sent free on recuest.

AMERICAN LAVA CORPORATION

CHATTANOCGA 5. TENNESSIEE
44TH ¥YERI OF CERAMIC LEADERSHIP

ENSINEERING SERVICE CFFICES:
ST. LOUIS, Mo., 1123 Washingtas Aw, TeliGarlield 4959 ® NEW.RK N. ), 671 3roae Street Teli Mircheli 28159
CAMBRIDGE, Moss, 38-B Broris S, Td Kirkland 4498 * CHICAGO, 9 S. Clinoa N, Tel: Centrol 1720
SAN FRANCISCO, 163 Second &1, Tel: Bowglas 3464 © LOS AMGELES, 324 N. Son Pedre a1, Tel: Mutvol 9076

MWW ameri




YOU’VE EVER

¢

Ask us to make your
springs for you. Find out for
yourself that we're pleasant
people to do business with . . .
that we make your springs exactly
the way you want them ... and that—here

at Accurate — you receive intelligent coop-

eration, quality workmanship and on-time deliveries.

If you need engineering help, you'll discover that our
engineers can quickly help you determine the right

spring for your job. Perhaps our engineers can improve
your product’s performance through proper spring appli-
cation. You can’t lose.

ACCURATE SPRING MANUFACTURING (€O.

.3830 West Lake Street ¢ Chicago 24, illinois

\&% e O
.('/.@L.('@.@).@@.(!@.(!:‘).@L@.('A('A@/.("/ 3
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SHEETS

TUBES

FASRICATED PARTS

MOLBED- MACERATED
MOLDED-LAMINATED

— /"-

EFORE nylon graduates to its glamorous occupa-
B tions the yarn is sized. The machine that applies
the size also winds the yarn upona tubeat high speed.

The hundreds of loops of yarn contract as they
dry, choking the tube with tremendous force.

Synthane, from which many nylon sizing bob-
bins are made, easily resists the powerful crushing

action of the drying yarn.

Because of light weight, tubes thade from Syn-
thane can be started and stopped faster and with
less effort. Synthane also takes a variety of surface
finishes suitable for use with nylon.

If these few of Synthane’s many advantages sug-
gest a place for plastics in your product, let us help
you-—before you design if possible. Meanwhile,
send for the complete Synthane catalog.

SYNTHANE CORPORATION ¢ 6 RIVER ROAD o OAKS « PENNSYLVANIA

SYNTHANE TECHNICAL PLASTICS » DESISN o MATERIALS « FABRICATION

www americanradiohistorv com



As your copy of Plastics Catalog* will tell you, the standard types
of laminates have been standard for a good many years and “‘their
properties and characteristics are dependably constant.”

& For instance, you can count on our type of
laminated phenolic plastics—Synthane—for
excellent dielectric properties—high di-
electric strength, low power factor, low di-
electric constant. It’s also easy to machine.

Strength? Among plastics Synthane is one of
that family highest in tensile, compressive,
flexural and impact strengths. Compares favor-
2 ably with metals on strength for weight hasis.

*An a;;p}oximalely 1200-page compendium of plastics issued by the
publishers of Modern Plastics.

S me withoyt .

infhane technical plgss: obligation the comp ;
NAME - Plete catalgg of !
COMPANY _\\
ADD, e B 1 1

RESS e T \

Light weight? The light weight of Synthane
is one of its most important properties.
Synthane weighs about half as much as alu-
minum. It has ample strength for electrical
applications and for most mechanical uses.

Corrosion Resistant? Yes, Synthane resists
nearly all oils and solvents, many acids and
salts. Often used because it has a longer life
per dollar than comparable materials.

But Synthane really stands out and stands up when you want a
combination of all the above (and more) characteristics.

[f you have an application where these properties of Synthane
would be helpful—use Synthane. Always use plastics where
plastics belong. Use coupon to get complete Synthane Catalog.

S

PLAN YOUR PRESENT AND FUTURE WITH SYNTHANE
TECHNICAL PLASTICS » SHEETS - RODS - TUBES - FABRICATED
PARTS » MOLDED-LAMINATED - MOLDED-MACERATED

www americanradiohistorv com
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% is an EL-MENCO Capacitor? The

physical dimensions”are small but in terms of performance,
each capacitor is a giant. The same sterling qualities that helped
maintain vital communications for the Armed Forces under
grueling wartime conditions are in every EL-MENCO Capaci-
tor that goes into your circuit.

We who design and make EL-MENCO Capacitors are proud
of the reputation of dependability that our products have
earned. We pledge our every effort to its continuance.

THE ELECTRO MOTIVE MFG. CO., Inc. Willimantic, Conn.

- Foreign Radio and Electronic Manufacturers commu-
\ . nicate direct with our Export
j Department at Willimantic,
Conn. for information.
MOLDED MICA T MICA TRIMMER

CAPACITORS

ELECTRONICS — November, 1946 1”

wWwWwW americanradiohistorv. com .




COMMON SENSE ASSEMBLY ENGIJA,I\&E?ERING

o 101 P-K Type "Z7 Self-tapping
3 Screws are furnished for assembling
the fuselage, wings, cabane stabil.
izer and rudder of this Metaline
Skvvahl Model Plane.

-

Model builders with an average amount of skill
and ordinary household tools can put this mfly little plane
together without any trouble, thanks to the simpler P-k
fastening method.

Before starting production of this first all-metal model
plane, the Vahl Enginecring Company made an exhaustive
study of assembly and found that P-K Self-tapping Screws
eliminated the problems anticipated with more complicated
fastenings.

>.K binding head Type “Z” Serews fasten cabane
to fuselage. Slots permil wing assembly to be
moved back when mode! is changed over from
“Class B” 1o “Class C”, with heavier motor.

No tricky methods or special equipment are necessary.
‘The model builder simply drills holes and drives the P-k
Screws, which form their own threads, hold firmly.

The same P-K advantages of speed and simplicity have
repeatedly saved large airplane manufacturers valuable time
and labor . . . by eliminating tapping, bolting, riveting.

It’s plain common sense to apply these P-K advantages in
vour product assembly, wherever possible. In 7 out of 10 jobs
studied, P-K Screws permitied savings in time and labor,
often from 30% to 50%. Call in a P-K assembly engineer and
discuss your fastenings with him, or, send assembly details
b i There are 15 PK Sell-apping Type “Z” Serews

" I e in each wing structure, fastening spar. ribs, lead-
ing edge and tip seenrely together,

Sold Only Through Accredited Distributors

R = 2 %
\ ~ 5
™ \
N y £ »
=53 é”-a” ;
8
- 7 =3
TYPE TYPE TYPE HEX TYPE TYPE “Z" TYPE A"
“A" b A “F HEAD “ur PHILLIPS PHILLIPS

PARKER-KALON SELF-TAPPING SCREWS

FOR EVERY METAL AND PLASTIC ASSEMBLY

18 Novenrber, 1946 — ELECTRONICS

www americanradiohistorv com



.. BALANCED
HF CABLE

HAS THE RIGHT

for Peak Performance

of FM and Television

Receivers

HERE'S A NEW HF cable that will keep your FM and Television receivers
working at peak performance—free from locally-induced interference, even
in the most adverse locations. Where the performance of such costly
equipment is at stake, it will pay you to specify Federal’s KT 51—the
finest high frequency lead-in cable azvailable. More costly—but worth
more!

The twisted, dual-conductor cable cancels any noise or signals not
stopped by the double braided shields ... because it’s electrically balanced
and stays that way in service, in any position. It’s a rugged cable, too—
remarkably resistant to abrasion, acids, alkalies, oils and greases, as well
as smoky atmospheres and weather.

Don’t let the lead-in wire be the “weak link” in otherwise perfect
equipment. Be sure it's KT 51—the HF cable with the “right twist” to
assure interference-free operation. For complete details, write to Dept.

D-613.
ELECTRICAL CHARACTERISTICS
Nominal Attenuation (db/100 ft.) Maximum Capacity Unbalance . . .. . ... ... 1%
Frequency Attenuation Nominal Characteristic Impedance (ohms).... .95
100mc. . ... ... ... .. 0.9 Nominal Capacitance per ft, (uuf). ...... .. .. 16

30mec. . . ... ... 1.7 Volts (rrhs) . . . . . .t S5k Ee e ot @b, alvia

2 % / _‘ g 3
Federal Telephone and Radio Corporalion
Koo i taoatene Sendars St coporsion; 8 ood S, .Y, & @) Now Jarsey

ELECTRONICS — November, 1946 19
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CALIBRATED
SCALES

Provide a convenient means for
making calibrated and quantita-
tive measurements with a cath-
ode-ray oscillograph. Types 216
are available in 3-inch and 5-inch
rectangular coordinate scales cal-
ibrated in inches and tenths of
inch; also in S5-inch polar coordi-
nate scales. S-inch logarithmic
scales -are also available for di-
rect-reading of logarithmic dec-
rements or Q measurements.

COLOR FILTERS

Increase contrast and relieve
eye-sirain by filtering out all but
the desired light. Available in
the S5-inch size for use with blue,
green or amber screens, Made of
plexiglass which fits between the
calibrated scale and the face of
the cathode-ray tube.

VIBRATION PICKUPS

Types VP-5 and DP-1 convert vis
brations into electrical potentials
which can be applied to the in-
put circuit of the oscillograph.
The response of the VP-5 is pro-
portional fo velocity; that of the
DP-1 is proportional to displace-
ment. The DP-1 is especially
suited to low-frequency work.

-

VIEWING
HOOD

Use our Type 276 rubber view-
ing hood to shield the eyes and
the tube screen when observing
oscillographic patterns under un-
favorable ambient light condi-
tions. It fits any oscillograph
equipped with a 5-inch cathode-
ray tube.

CRYSTAL
MICROPHONE

The Type 277. of unusually high
impedance, is specially designed
for direct connection to cathode-
ray oscillograph input circuits.
The directional response is prac-
tically circular in both horizontal
and vertical planes at all audio
{requencies.

CONSTANT-VOLTAGE
TRANSFORMER

A "must” where irregularity of
supply voltage interferes with
the performance of oscillograph-
ic ‘'equipment. The Type 283 is
designed for operation from 60-
cycle, single-phase alternating
current. It delivers a constant
secondary-output potential of 115
volts, at loads up to 250 volt-am-
peres, for input-potential varia:
tions from 95 to 125 volis.

— : : 5
Write fgr descriptive literature

‘
@ aLtenB. DU MONT LABORATORIES, 1NG.

November, 1946 — ELECTRONICS
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SEND FOR OUR NEW 4-PAGE GEAR CATALOG

mall Gears are made in almost endless variety. Frequently their applications are entirely
gwithout precedent. This was especially true during the 'war. New principles, new design,
new engineering, a different approach to power transmission problems . . all these things

and more are often required to produce the greater efficiency and economy of G.S. Fractional
Horsepower Gears. The G.S. Gear Catalog just printed, illustrates and describes many different
types and applications of G.S. Small Gears. It offers valuable aid to enyone concerned with
specifying Gears from 12 to 96 D.P. Just ask for a copy on your company stationery. No cost

or obligation is involved.

EJAR Speciultie;

WOKLD'S lA.RGES‘T EXCLUSIVE MANUFACTURERS GF FRACTIONAL FORSEPOWER GEARS

ELECTRONICS — November, 1946 21
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WITH CENTRALIZED CONTROL ONE MAN
IN ONE PLACE CONTROLS EVERYTHING

Convenience and accessibifity of controls are
but two of the mony potent arguments for
centralized control. Here are a few of the
advantages:—

SAFETY of dead front enclosure with operation
of all mechanisms from the front offers greatest
protection to your operator.

SIMPLICITY of instailotion and wiring results
in reduced costs.

SPACE SAVING with the single enclosure is

accomplished. Frameworks and wall supports
are not needed.

ENGINEERED CONTROL to meet your own re-
quirements at little or nothing above the final
cost of individual control units.

These are but a few of the reasons why alert
engineers are specifying centralized control for
modern plant installations.

Let us show you the benefits. A Ward Leonard
engineer will gladly help you to select a
centralized control to meet your exact needs.

WARD LEONARD

RELAYS o RESISTORS « RHEOSTATS

Electric control % devices since 1892

WARD LEONARD ELECTRIC COMPANY
32 SOUTH STREET, MOUNT VERNON, N.Y, « OFIICES

www americanradiohistorv com
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IN PRINCIPAL CITIES
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"These are
" Good Numbers

—make a note of them!

The wells of each painted calibration, numeral and
character are deeply depressed — sharp, clear,
clean-cut! To achieve these results, Consolidated
begins by engraving the scales into the steel hob.
Then when the cavities are hobbed in mild steel,
the characters are raised so as to produce a mold-
ing depth sufficient to ancher and hold the paint — njection mold'Mg

parmanently!
compression moldin
Should you be planning dial elements — identifi- s . 9

cction knobs — or any plastic part incorporating transfer moleing
oalibration — we’d like you 1o know that our way

with numbers makes them stand out — and not

rub out! Inquiries invited.

- Consolidated

moLpeDp Probucts Cosporclion

‘ 309 CHERRY STREET, SCRANTON 2, PA.

Brceuches: NEW YORK - CHICAGO - DETRO'T . BRIDGEPORT . CLEVELAND

ELECTRONICS — November, 1946




Largest MY CALEX _____

Part
Ever Molded - 3

This eross section of @ MYCALEX-to-metal molded component part was made for one
of the country’s leading manufacturers, and is the result of close cooperation between
the customer’s and our own engineering staffs. it exemplifies a new development in
the molding of MYCALEX 410 with metal to form a hermetic seal.

The objective was to take advantage of the low loss factor and other desirable
properties of MYCALEX 410 to produce a rugged bushing assembly in a single
molding operation.

A difficulty was presented by the extremely long and branched path which the
MYCALEX 410 had to follow. Total charge of MYCALEX 410 was 7 pounds, while the
metal weighed 6 pounds to make a total weight of 13 pounds.

The MYCALEX and metal were sealed into one closely-bonded integral part, held
to extremely close dimensional tolerances.

For more than 27 years MYCALEX has met and surpassed the most exacting needs
engineers have been able to devise from year to year. MYCALEX 410, together with
our highly perfected methods of molding it, is the greatest advancement in this high
frequency low loss insulation to date.

Our technical staff is at your service. What is your problem in low loss insulation?

ya A1 A
 £IME INSULATOR Y

TRADE MALE REC 'V B PAY, OFY

MYCALEX CORPORATION OF AMERICA

"“"Owners of 'MYCALEX' Patents’’

Plantiand General Offices, CLIFTON, N. J. Executive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y

2 November, 1946 — ELECTRONICS
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CAPACITANCE “"ON-THE-NOSE”
FOR HIGH CURRENT, HIGH POWER
ELECTRONIC CIRCUITS

The variable capacitanee feature of Lapp Gas-Filled Condensers permits you to
“‘tune-to-a-whisker,” with power on, to get the most out of any high current,
high power circuit. And once set, this gas-dielectric unit delivers uniformly—
no “warm up,”’ no change of capacitance with change in temperature. Non-
deteriorating, too, the Lapp unit is truly puncture-proof and will outlast al-
most any other components of any circuit of which it is a part. In addition to the
variable unit, there are adjustable units, continuously adjustable within their
range but not designed for frequent “tuning dial™ adjustment, and fixed capaci-

tance units. Current ratings range up to 500 amperes RM.S.; power ratings to
60 Ky peak load. Capacitance to 60,000 mmf. (for fixed units); to 16,000 mmf.
(variable and adjustable units). Higher ratings on special design order.

=

ey
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CALLITE welds and

filaments give

Chatham’s rectifier

flexibility-plus

Contributing to the built-in rugged-
ness of this Chatham type 3B28 rec-
tifier are vital Callite tungsten welds
and filaments. Because of their in-
herent stamina and ready adaptabil-
ity this tube is better able to stand
the “gaff” of high voltage service.

Chatham_Electronics designed
the 3B28 rectifier to withstand heavy
vibration and shock, to operate not-
mally through an ambient tempera-

: TUBE COMPONENTS

P 1 O NE ER § I N

2\2»
}

L J 0'0
£y
/N My,

ture range of —75°C. to +90°C.
This required tube components of
high current carrying capability and
great mechanical strength. That is
why Chatham called on Callite for
this vital job.

Leading electronic manufacturers
have been relying for many years
on Callite tube and lamp compon-
ents. They have discovered that our
26 years of metallurgical pioneering

AL 1

WwWWW_americanradiohistorv com

Z ED

froduce parts which safeguard the
ife and performance of their prod-
ucts. If you have a particularly
exacting or unusual problem, we
can help you solve it. Consult with
our engineers for practical sugges-
tions and benefit from their success-
ful experience. Callite Tungsten
Corporation, 544-39th Street, Union
City, New Jersey. Branch Offices:
Chicago and Cleveland.

Hard glass leads, welds, tungsten and molybdenum
wire, rad and sheet, farmed parls and other com-
ponents for electron tubes and incandescent lamps.

M ET A LL URGY
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IF IT'S WORTH MAKING
IT'S WORTH PROTECTING!

When a moior, instrument or other electrical equipment
burns out, the user is prone to blame the manufacturer for
not having provided adequate protection. It frequently
means costly delays and replacement, or expensive repairs
—all of which tends to create a bad impression.

Littelfuse precision-built fuses are so inexpensive that
every manufacturer of such equipment can effectively pro-
tect his products and reputation at relatively small cost.
They embody special features in engineering, design and
construction whkich insure the exacting protection neces-
sary for highly critical equipment, and desirable on all
electrical devieces.

A complete range of different types and sizes for in-
strument protection, fusing of small motors, radio and
electronic circuits, automobile, aircraft and marine instru-
ments, and all types of electrical equipment. Fuse mount-
ings also available for an extensive range of applications.
Write, phone or wire for prices and specifications.

QRCYIT "o,

FIRg’

LITTELFUSE

4757 RAVENSWOOD AVE.

ELECTRONICS — November, 1946
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f&a FEATURES!

LITTELFUSE

Vibration-Proof, Littelfuse element twisted
to 90 degrees most effectively braces the
fuse element ogoinst severe vibration.

Non-Crystallizing. Littelfuse '*Gooseneck’*
provides a spring-like formation at one end
of the fuse element, which prevents crystal-
lization duve to repeated expansion and
contraction. There is no crocking at the
fusion point.

LOCKED ASSEMBLY -

/

END SEAL

Locked Cap Assembly. Littelfuse ‘‘Locked
Caps'' assembled with non-corrosive fluxes
prevent interior corrosion. No difficulty in
removing fuse for identification and replace-
ment_in all types of mountings after fuse is
blown, Littelfuse *‘Locked Caps'® always
remain firmiy in position,

CHICAGO 40, U.S.A.

'POWER
TO

vwhre

YES —there’s plenty of power
behind the usual electric
connection to burn out any

NITE-T-LITE « SWITCH-LITE « IGNITION-FRITZ « NEON INDICATORS « SWITCHES « CIRCUIT BREAKERS « FUSES, MOUNTINGS AND ACCESSORIES

27



MITCHELL-RAND INSULATION COMPANY. INC.
1 MURRAY STREET  COrtlandt 7-9264  NEW YORK 7, N.Y.

Fibergles Varnished Tape and Cloth A PARTIAL LIST OF M-R PRODUCTS Fitarglas Erciced S eeving

nsulating Papers and Twines Fiberglos Saturated Sleeving, Vornished Tubing Cc-ton Tapes, W2bbings and Sleevings
Cob.e Filling and Potheod Compounds.. Asbestos Sleeving and Tape lrpregnated Marsiss, Tabing

Friction Tape and Splice Varnished Cambric Cloth and Tope

In-slating Warsiskes of all types
Tronstormer Compaunds t Mica Plate, Tape, Paper, Cloth, Tubing Exruded Plas€ic Tusing

" November, 1946 — ELECTRONICS




JJensen
REPRODUCERS

...for clear, crisp, intelligible
Speech® Reproduction

Designed especially for speech reproduction in intercom-

; munication and public address applications, this Speech

Master family of JENSEN Reproducers, delivers clean,

sharp. understandable announcements and orders. Like all

JENSEN products, these Speech Masters were completely
engineered to do their job efficiently and well.

MODEL NJ-300 SPEECH MASTER (Railroad Type).

PM design. Widely used in railroad intercommunication in loco-
motives, cabooses, signal towers and yards. Rugged case protects
against shock and vibration; withstands dust, smoke and the ele-
ments. Voice coil impedance 12 ohms; power rating, 10 watts.
Space provided inside case for 500-ohm impedance transformer.
Overall height 11-3/4"; width 6-25/32"; depth 4-13/16". Holes
provided in base for mounting in any position.

MODEL AR-10 SPEECH MASTER AUN/LQ 5. design. Specially
constructed reflex horn increases efficiency in mid-frequency
range, giving added effectiveness and “punch” to speech quality:
prevents direct access of rain and snow to speaker diaphragm.

Voice coil impedance, 4 ohms and 45 ohms; power rating, 6 watts.
Space provided inside for %2 x 12" transformer. Overall diameter
10”; depth 8". Complete with mounting bracket.

MODEL AP-11 SPEECH MASTER (Panel mounting). Similar to
AP-10 but without base. Mounts in 4-27/64" cut-out; clearance eye-
lets for mounting screws. Depth 412" from front panel. Screws and
drilling template included. Voice coil impedance 4 ohms or 45

ohms; power rating, 5 watts.

MODEL AP-10 SPEECH MASTER (Desk or Wall type).

PM design, desk or wall mounting. Complete with base and tilt
adjustment. Double dustproofed. Rubber covered 36" cord. Internal
mounting bracket for 2" x %2 transformer. Voice coil impedance
4 ohms or 45 ohms; power rating, 5 watts. Height 6-%"; depth
5%"; diameter 5. Finish hammered gray with satin chrome trim.

MODEL NF-300 SPEECH MASTER (Navy Type). Developed
for use as a loud speaker and microphone. Special case design
overrides wind and background noises for talk-back. Enclosed

case and protective screen render this model proof against
weather, dust and moisture MYM/LH 5.PM design. Power rafing.
10 watts; voice coil impedance 12 ohms, Mounts in 5%" cut-out;
six screw holes in rim. Overall diameter 6-7/16"; depth (from front
of panel) 2-9/64". Finished in Munsel N4-5 gray enamel.

MODEL AP-20 SPEECH MASTER Heavy-duty unit for high.

level paging and call systems in noisy industrial installations.

PM design. Furnished with eyebolt for overhead suspension but
available with stand for wall or table mounting. Voice coil impe-
dance 8 ohms; power rating, 25 watts. Overall diameter 13%2";
depth 9”

*For full discussion of Speech requirements, see Jensen Mono-
graph No. 4.

JENSEN MANUFACTURING CO.
6607 $. LARAMIE AVENUE, CHICAGO 38, ILLINOIS, U. S. A.
In Canada: J. R. Longstaffe, Lid., 11 King Street, West, Toronto, Ont.

ensen
restrs LN
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BEAT
FREQUENCY
GENERATOR

TYPE 140-A

This instrument has found universal acceptance because
of its wide frequency coverage from 20 cycles to 5 mega-
cycles. A five step decade attenuator provides a means
by which extremely small output voltages can be accu-
rately set and a six position switch enables any one of
a variety of output impedances to be quickly selected.

SPECIFICATIONS:

FREQUENCY RANGE: 20 cycles to 5 megacycles in two ranges.
Low range: 20 to 30,000 cycles,
High range: 30 ke to 5 megacyeles.

FREQUENCY CALIBRATION: Accuracy -2 cycles up to 100 cycles,
2% above 100 cycles.

For further details write for Catolog D

DESIGNERS AND MANUFACTURERS OF
THE Q" METER ... QX-CHECKER
FREQUENCY MODULATED SIGNAL GENERATOR

BEAT FREQUENCY GENERATOR
AND OTMER DIRECT READING TEST INSTRUMENTS

N T -#’

30

f@ BOONTO

~~ BOONTON-N-J- U-S:A

s WA I i PSS ey S _m..m‘» A

STABILITY: About 5 cycles drift below 1000 cycles. On low range,
drift becomes negligible percentage with increasing frequency.
On high range, drift is 3% or less.

ADJUSTMENT: High ond low ranges have individual zero beat
adjustments. Low range may be checked against power line
frequency with front panel 1 inch cathods ray tube.

OUTPUT POWER AND IMPEDANCES: Rated power output: One watt,
available over the low frequency range from output impedances
of 20, 50, 200, 500, 1000 ohms, and over both high and low
frequency ranges from an cutput impedance of 1000 ohms.

DISTORTION: 5% or less at 1 waft output, 2% or less for ¥z voltage
output.

VOLTMETER ACCURACY: 3% of full scale reading.

QX-CHECKER T71YPE 110-A

This production-test instrument is specifically designed to compare
relative losses or Q simultaneously with inductonce or capacitance in
one operation and with a single sefting. Built to laboratory precision
standards, the QX-Checker is a sturdy, foolproof instrument for use in
production work by any usual factory personnel.

SPECIFICATIONS:
FREQUENCY RANGE: 100 kc fo 25 mc in 6 ranges using plug-in coils.
ACCURACY OF COIL CHECKS: May be checked against standard to within
about 0.2% with coil values of 1D microhenries fo 10 millihenries and
Q of 100 or greater.
CAPACITANCE RANGE: Capacit values ronging between approximately
2-1000 mmf may be checked against a standard %o on accuracy of o few
tenths of one mmé if the Q of the capacitor is high.
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BOTHERED with “BUGS”

like these?

The picture shows the cure:
‘‘dag’ colloidal grapbhite.
But it doesn’t show all the
“bugs”’ that versatile *‘dag”’
dispersions can put to sleep
for good.

That's why Acheson Col-
loids-experts have prepared
the comprehensive line of
free booklets shown below:

e e o e e M e . e e e e e e e e e e M G e . SRS S S e e emm e e

to describe the 18 ¢‘dag”
colloidal graphite disper-
sion{l (in water, oils, alco-
hols and special liquids), and
to give to users a complete
list of profitable applications
in their own industries.

Are you up-to-date on

‘‘dag" dispersions?

ACHESON COLLOIDS CORPORATION, Port Huron, Michigan

[460]
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This new literature on
yours for the asking:

1431

Facts about ‘‘dag’
OF ELECTRONICS.

AC

“dag’ colloidal graphite is
g c grap PO

A data and reference booklet regarding ‘‘ dag*’
colloidal graphite dispersions and their applica-
tions. 16 pages profusely illustrated.

[421]

422 |

acts about **dag' colloidal graphite
or ASSEMBLING AND RUNNING-IN
ENGINES AND MACHINERY.

Facts ahout **dag " colloidal graphite E
as a PARTING COMPOUND.

_ Facts about ‘““dag’* colloidal graphite ~—
423 | as a HIGHTEMPERATURE LUBRICANT. ]

Facts about ‘*dag® colloidal gra-
phite for INPREGNATION AND SUR-
FACE COATINGS.

colloidal graphite in the FIELD [:']

www americanradiohistorv com

HESON COLLOIDS CORPORATION
RT HURON, MICHIGAN DEPT, LL-5

Please send me without obligation, a copy of each of the bulfetins thecked:

NAME. ~
POSITION -

FIRM_____ =
ADDRESS. ——— £

CiTY. ZONE-. STATES=. = -

OUR PRESENT OIL SUPPLIER IS =

{Lubricants containing *‘dag’’ ‘colloidal graphite are
available from major oil companies.)



——

SPECIAL WARTIME DEVELOPMENT NOW
AVAILABLE FOR PUBLIC USE . ..
TYPE P6 DUMONT PAPER CAPACITORS

DUMO WY
URA EALE S
j CAL.05 wygog cE

AC - DC CONTINUOUS
AT HIGH TEMPERATURES

BAKELITE
RESINOID
SEALED
CANNOT MELT

'\ DUMONY
2 DURAVEALED s
CAR.O5 WV.600

PAT. PEND. BAKELIZED
TUBES

HEAT PROOF
MOISTURE PROOF
LONGER LIFE

Y Dumont engineers scored in the great-

est single achievement in paper tubular

* % Ot % %

' capacitors . . . meeting the most exact- VACUUM SEALED
s ing requirements. This type P6 has the

{3} " ends sealed in BAKELITE RESINOID. POLVEDS SRACE

i ot "eads cannot PULL OUT or MELT QUT, PROBLEMS

34 HUBERT STREET
NEW YORK, N, Y.

¥
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-“\Q gﬂb‘t .IL%C:- EM&JQ Just as a superior instrument

responds to the sensitive tmg.,crs of a master pianist—so do the true
degrees of Typhonite Eldorado leads respond to the skilled fingers
of a draftsman. Eldorado is the casy drawing pencil that puts B3

harmony in all work. Let it work tor you! ¥

DIXON'S TYPHONITE

- h

ELDOPAD

.
- ¥ R

>

e "_. w P
PENCIL SALES DEPARTMENT #TOS"Py. D OI7 CeUCIBL Y., TERSEY C..¥%
» | -

a

e

I = g ¥ it DY WWW americantradioNiStOry COM s e -




Why
there are so many

REVERE
METALS

THERE are so manv Revere Merals
because no one metal can possibly
fill all requirements. For high clectrical
and heat conductivity, for example, the
coppers are supreme, but where heat
conductivity plus extra strength is re-
quired, as in condenscrs and heat ex-
changers, alloys such as cupro-nickel
or Admiralty metal may be required.
Special corrosive conditions likewise
may affect the choice of metal. When
weight is a factor, as in anything that
must be moved by mechanical or man-
power, there are Revere aluminum and
magnesium alloys. If fabrication costs
are an mmportant element, copper in
one of its several tvpes will be selected
for some products, free-cutting brass

rod for screw machine work, brass T —
sheet and strip for severe forming : . {
operations, Herculoy for the corrosion g

resistance of copper with strength of i e

mild steel plus ready weldability. Sel- SRS

dom, however, is there only one factor
to be considered in selecting a Revere
Meual; usually there are several, and
striking the correct balance may not
« be easy. In such cases, Revere is glad
% offer the cooperation of its Tech-
al Advisory Service.
ere Metalsare offered in the form
products, as follows: Copper
er Alloys: Sheet and Plates,
1, Strip, Rod and Bar, Tube
axtruded Shapes, Forgings.
1lloys; Tube, Extruded
ings. Maguesiun Alloys:
’late, Rod and Bar, Tube.
bes, Forgings. Steel: Eleg+
_Steel Tube. &

\ ‘1!'.
7

2 Chg
".amqﬂ
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fhere is a

DRIVER-HARRI> aws.. for Every
Electrical Resistance Reqmrement

NICHROME* & or winding large
value resistors whers spice factors call for com-
pactness in desngn wicthout sacrlﬁcmg dependa-
bility. Available in all shapes and sizes drawn
down to the extremely fine gauge of .001”
diameter— 67 miles to the pound.

— AAMAA

Also the time-tested standard alloys for all vit-
re us enamel resistor requirements due to the
G nplete absence of occluded gases. NICHROME
V is p'lrtuularly recommended- when a more
constant resistance at variable temperatures is
specified.

?

; ‘:'ﬁ
=il 'Tmﬁl Mark Rog .
U.S. Po3, OFf.

— AMWA—

In eddition to these we man-
ufacture over |80 different
electrical heat and corro-
sion-resistant ¢
resistance requirements are
di‘ferent tell Lfs about them
and depend on it...
Harris will develope the
alloy besi suited to your
specificatians. A

lloys. If your

Driver-

Nlchrome is made +nly by

LR

MANGANIN for p eCist o \Wheatstone
Bridges, DccadeRes:stanceBoxe,,Potentﬂbmeters
and National Bureau of Standards type resistance
standards which require fixed szability and con-
stant resistance under normally variable o eratmg
conditions and negligible thermal e.m.f. against

copper.

ADVANCE* for winding precision resistors used
in electric meters and laboratory testing devices.
In finersizesits negligible temperature co-efficient
of resistance (+£.00002) combined with high re-
sistivicy makes it the most desired alloy forthisuse.

www americanradiohistorv com



(DESIGNED for service longevity, UNITED
type 5562 will prove tc be a popular number

COMPACT - POWERFUL - DURABLE

with graphite, the real low temperature anode

Type No.

5562.
{Actual Size)

on the VHF bands of the amateur, aeronauti-

cal, mobile, and emergency services.

tion of further factory life tests.

Type 5562 has low drive characteristics—
from 2 to 4.5 watts dependent upon plate in-

put, frequency, and class of operation.

~ UNITED

34

Con-
servatively rated at 175 watts input up to 120
megacycles. Auchentic input ratings for higher
frequencies will be announced after comple-

GENERAL CHARACTERISTICS

Filoment, 6.3 volts at 3.0 amps.
Amplification factor — 60
Transconductance — 2500 micromhos
Direct Interelectrode capacitances

Input to plate .2 mmfids
Input 6.5 mmids
Output 1.8 mmfds
MAXIMUM Class € Class C
RATINGS Phone Telegraphy
D.C. Plate Voltage 1250 2000 volts
D.C. Grid Voltage (Grid # 1} 250 350 volts
D.C. Grid Voltage (Grid #2) 350 400 volts
D.C. Plate Current 100 125 mo
D.C. Grid Current 20 20 ma
Plate Input 125 175 watts
Screen Input 8 8 watts
Plate Dissipation 35 45 watts

ELECTRONICS COMPANY

ok U)o ] -
NEWARK, 2 KIS NEW: JERSEY

3 ¥

Tragnsmitting Tubes EXCLUSIVELY Since - 1934

$10.00 ca.

|
|
J

www americanradiohistorv com
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Many evidences of superiority in
JOHNSON condensers reflect the twenty-three years

of experience that has gone into them. Each type

is carefully designed by electronic engineers for
maximum circuit efficiency. A primary design
objective at JOHNSON'’S has been the accomod-

. ation of a greater number of specific require-
5{? ments with a standard condenser or minor
Hount modification of a standard. JOHNSON’S
search for better design and methods is

continuous and employs first class engi-

P neering talent and equipment. Many
, developments, such as the new plate
e design mentioned below, not only

bring increased efficiency but a

a_, saving in cost.

li

-';2 JOHNSON offers many stand-
-
N

ard types from which to
choose with capacities to

‘f%’ 10,000 mmf, voltage rat-
EBS é B ings to 30,000. See your

distributor or write to

Dept. D today

Plates for types A and B condensers

are of the new heavy rounded edge

design recently developed by JOHNSON
engineers. Their higher breakdown volt-

age permits closer spacing, a shorter con-
denser, lower minimum, and less inductance

at UHF. These features combined with new
end frame design reduce weight to minimum,
yet cost no more, in most cases less because of
the saving in material.

S N Condensers Inductors Sockets

R. F. Chokes Q Antennas Insulators
! . )Q d. Connectors Plugs & Jacks Hardware
e éamoud frame yag . Pilot and Dial Lights Broadcast Components

Directional Antenna Equipment

E. F. JOHNSON CO., WASECA, MINNESOTA

ELECTRONICS — November; 1946
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LET BENTLEY, HARRIS WAR-TIME RESEARCH PAY DIVIDENDS FOR YOU TODAY.

~

-
3
>

A fl

.

Soldering irons require an insulation of high
dielectric strength that can stand temperatures up
to 1200°
through wire. Read the results obtained by a manu-
facturer who put this problem up to Bentley, Harris:

F—will not react to heat conducted

“We tested BH Fiberglas Sleeving in our sold-

ering irons for over 1,000 hours of continuous duty, /

heating and cooling over 2,000 times. The resy

heat resistance or in required dielectric strengths.”

Test BH Fiberglas Sleeving in your own plant,
in your own product—under actual service condi-
tions, Compare it with ordinary saturated sleeving.
See how it remains flexible as string and non-
fraying. Learn why America’s leading makers of

ome appliances, radios and industrial equipment
ve standardized on BH Fiberglas Sleevings in
their plans for post-war production.

were entirely satisfactory without a

NTLEY, HARRIS MFy

Co., CONSHOHOCKEN, Pa.

¥BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat, No. 2393530). ‘‘Fiberglas” is Reg. TM of Owens-Corning Fiberglas Cory..
——————————————————————— USE COUPON NOWaom — e —

Bentley, Harris Mfg. Co., Dept. E-4, Conshohocken, Pa.

I am interested in BH Non-Fraying Fiberglas Sleeving for.
(product)

operafing at temperatures of °F. at volts. Send samples so I can see for myself how

BH Non-Fraying Fiberglas Sleeving stays flexible as string, will not crack or split when bent.

__COMPANY

NAME
ADDRESS S

3

www.americanradiohistorv.com

Send samples and prices on other BH
Products as follows:

[ Magneto Varnished Tubing Grade “A™
[ Flexible Vatrnished Tubing Grade "B”
[0 Saturated Sleeving Grade C-1
[0 Saturated Sleeving Grade C-2
{0 Saturated Sleeving Grade C-3

November, 1946 — ELECTRONICS



sefve as a source of
several wave shapes, and will
prove very useful in the testing of
amplifiers and associated equip-
ment at audio and video frequen-
cies. A regulated power supply is
incorporated, which supplies plate
and screen voltages for all stages.

SHERRON R.F.

Visual indications permit this unit
to be operated in noisy locations
where aural indications may be
useless. May be used as a signal
generator to provide power at 1
MC, or as a sensitive detector at
the same frequency. Both gen-
erator and detector are housed in
the same cabinet.

SPECIFICATIONS:

OUTPUTS —Sine waves, square waves,
positive pulses, negative pulses,
and a trigger pulse.

Impedance (output) 250 ohms for
all voltages.

FREQ. RANGE- 50 cycles to 50,000
cycles for all voltages continu-
ously variable with a direct read-

SQuU ’XRE WAVE -Rise time is less than
3 ot a micro-second at the high-

est frequency and abont .7 of a
micro- second at the lowest fre-
quenc,

PULﬂIS—Pu]se width of both the posi-
tive and negative outputs is vari-
able from about 1 to 75 micro-
seconds.

POWZR REQUIREMENTS -115 V., 60
cycle, 300 watts.

NULL DETECTOR

SPECIFICATIONS:

FREQUENCY

1 MC
GEMERATOR OUTPUT

0-5 volts
DETECTOR GAIN

200,000 plus
HAFRMONIC SUPPRESSION

2nd down more than 100 db
POWER REQUIREMENTS

115 volts, 60 cycle, 120 watts

SHERRON D.C. VACUUM TUBE VOLTMETER-MICROAMMETER

Measures minute direct current
and voltages on a new and differ-
ent principle—a vast improvement
over conventional methods. Con-
verts electronically, the D.C. volt-
age to be measured to alternating
voltages of a fixed frequency—
amplifies, and then meters. An in-
strument of exiremely high sensi-
tivity., Can also be used as a
megohmmeter with external volt-
age source.

Sherron
Electronics’

ELECTRONICS — November, 1946

SPECIFICATIONS:

VOLTMETER

RANGES—.015, .05, .15, .5, 1.5, 5, 15
<0, 150, 500, 1500 volts full ‘scale,

INPUT IMPEDANCE—-I megohm on all
ranges with exception of 1500V

s-ale, where the impedance is 3
megohms. This gives a sensitivity
of 68 megohms/volt on the lowest
range.

MICROAMMETER

RANGES--.015, .05, .15, .5, 1.5, 5. 15,
50, 150, 500 microamps full scale.

VOLTAGE DROP—Maximum .15 volts.
Ot]x lower ranges it drops to .045
vaolts,

OHMMETER: Resistance can be deter-
mined by measuring E & I from
any external power supply. With

300 volts, 67,000 megohms, gives

nalf scale reading on maximum

raage.
POWER REQUIREMENTS: 115 volts, 60
cffle, 175 watts.

Meio

|
l
?
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Anyone concerned with insulation for electrical,
radio, electronic or video applications can use the
Fiberglas Electrical Insulation Materials Catalog
to advantage.

It contains complete information about the many
forms of Fiberglas Electrical Insulation Materials.
Indicates where and how to use this material to
obtain its many advantages.

It describes the unique combination of electri-
cally and mechanically important characteristics
of Fiberglas, such as: resistance to high tem-
perature, moisture and acid; favorable space
factor and high tensile strength. It shows how
the insulating impregnants increase the effec-
tiveness of Fiberglas’ inherent characteristics

38

NEW EDITION OF FIBERGLAS ELECTRICAL
INSULATION MATERIALS CATALOG

and add others such as fligh dielectric strength,
insulation resistance and resistance to abrasion.

You will see why the use of this basic, inorganic,
insulating material is increasing so rapidly—why
the swing is to Fiberglas.

Be sure to have a copy of this new booklet in
your file for ready reference. Write for copy today
—there is no obligation. Owens-Corning Fiberglas
Corporation, Dept. 860, Toledo 1, Ohio.

In Canada, Fiberglas Canada Ltd., Toronto, Ontario.

November, 1946 — ELECTRONICS
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APS & AIR PUMP

The Dolmo-Victor designed
air pump is a slow-speed,
single-action piston  pump,
which requires ne exira
power source. Air is deiiv~
ered to rear joint of the an-
ftenna wave guide, and wiil
mainfain o pressure of 10
pounds per square inch
gauge at all altitudes up to
30,000’ above sea level
against an air leakage of 4
cubic inches of free air per
minute.

FEED HORM

This feed is a pressurized
X-Band rearward directing
feed horn for circular poara-
boloids. The electrical fea-
tures include high gain, low
VSWR, and external tuning
adjustment. The mechanical
features include 100 per
cent pressure tight sealing,
light weight, few parts, and
ease of fabrication and
assembly.

el g Y
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MAIN GEAR HOUSING

The AN/APS-6 Antenna is
a high-speed spiral type of
scanner driven at 1200
r.p.m. through enclosed hel-
ical gearing, and simulta-
neous nod motion is. intro-
duced by means of a crank
reciprocated rack and pin-
jon mechanjsm to. impart a
nod motion of - 60° ot a
rate of 15 complete nod
cycies Jper minute.

4PS/6 GENERATOR

%ulm: Victor developed this
2 phase, 20 cycle generator
for use on.the AN-APS/6
Antenna, using a permanent
magnet type rotor and to
develop 67 volts r.m.s. at
1200 r.p.m. Total harmonic
content does not exceed
5% . Simplicity of construc-
tion makes possible ease of
assembly and phasing.

ELECTRONICS — November, 1946

AIRCRAFT RADAR ANTENNA
TYPE AN/APS -6

At the close of hostilities Dalmo-Victor was producing
and delivering nearly 90% of the night fighter Radar
Antenna-Scanners used by the U. S. Navy. We had devel-
oped the top quality product in this field.

Our “know-how” is ready for commercial and research
development purposes, our engineering and electronic
research staff is intact, our manufacturing and testing
facilities are ample. We solicit inquiries from electronic
engineers, aircraft companies — from all who may be

properly interested.

armoy, o

SAN CARLOS, CALIFORNIA

www americanradiohisetorv com
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CENTRALAB Quality button silver mica capacitors + early delivery + 73 com-
binations made up of 7 styles with 8 available terminals 44 individual inspections
(capacitance, power factor, voltage breakdown and Ieakage resistance) = Trouble
iree Berformance and ease of installation in your L_Ilfra High Frequency equipment.

Send for Bulletin 586

Ceromlc Trimmers

Bulle!m 630 Tubular Ceramic

Capacitors

! 3 k. Bulletin 630
PRODUCERS OF g P Rodwhms

Bulletin 697 Selector Switches
Ceramics Bulletin 722
Silver Mica Capacitors Bulletin 720 Ceramic High Voltage Capatitors Ceramic Pluie Capacitors
Bulletin 630 Bulletin 630 Bulletin 630

Hovember, 1945 — ELECTRONICS




FOR AN HONORED PLACE
IN THE HALL OF FAME

Perhaps no other single transmitting fube has
such a great and rightful claim to ‘ame as
has the Eimac 450T triode.

This tube, one of the original members of

the Eimac family, has consistently established
records for plus performance in some of the
world’s most gruelling applications.

Long before the war the Eimac 450T estab-
lished a high standard of dependability and
performance in the ground stations of leading
commercial airlines. Because of their outstand-
ing dependability and inherently superior cap-
abilities, these tubes were snapped up for
wartime duty in many vital applications.

UNUSUAL VERSATILITY

The Eimac 450T is perfectly suited
to a wide variety of uses as a mod-
ulator, oscillator, or amplifier. It is
available as a high-mu (450TH) or
low-mu (450TL) type. In every
capacity, the Eimac 450T is tops in
its power range; stable, rugged, and
above all, proven over ycars of suc-
cessful use.

LONG DEPENDABLE LIFE

When the first Eimac 450T"s were in-
stalled in several major broadcasting
stations, operators consistently re-
ported better than 15,000 hours of
scrvice, top-notch performance. They
were astounded to see such a com-
pact tube do a giant’s job. Eimac

a3 1

E = 4000VOLTS

EIMAL a50TL

LEGEND
EFF
cuRvE i .
Yo [VOLTS
[[80 |-a25
75 | -400
—— 70 [-3%0

30 s v eaes 65 | 325

GRID DRIVING POWER - WATTS

250 500 750 1000 1250 1500

POWER OUTPUT-~-WATTS
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450T’s in airline ground stations
located everywhere from sub:zero
mountain passes to steaming jungles
have been reported going quietly
and efficiently about their jobs after
20,000 hours on the air!

PERFORMARNCE PLUS

Performance is, after all, the ultimate
criterion of clectron tubes. The un-
usual capabilities and low interelec-
trode capacitances of the Eimac 450T
are two of the reasons for its wide-
spread use in 1 Kw to 5 Kw stations
at frequencies up to 60 Mc. And even
at frequencies up to 150 M, the 450T
triode will provide a useful output.

HIGH POWER-GAIN

In a class B audio amplifier, a pair
of Eimac 450TL’s will provide 2200
watts plate power output with a
driving power of but 15 watts! Or, in
a class-C application, a single Eimac
450TL will provide an r-f plate
power output of 1800 watts with but
42 watts driving power,

Follow the Leaders to

POST-WAR
IMPROVEMENTS

The 450T, proven before war and
during war, stands today as a greater
tube than ever before. Post-war de-
velopments, the result of steady,
intensive research in Eimac’s labor-
atory, has brought to today’s 450T
new electrodes for higher thermionic
efficiencies and even longer life.

With these facts in mind, it’s easy to
see why the Eimac 450T is accepted
over any other triode of like rating.
This veteran tube has stood the acid
test of time and rugged duty around
the world. Today a still better 450T
awaits your order. Inquire!

EITEL-McCULLOUGH, INC.
1305E San Mateo Ave., San Bruno, Calif.

Export Agents:
Frazar and Hansen, 301 Clay St., San Francisco 1} Calif.

THE COUNTERSIGN OF DEPENDABILITY IN ANY ELECTRONIC EQUIPMENT

wWwWwW americanradiohistorv com
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No matier how carefully you plan, it’s hard to determine just how well vour new
product is going to perform in actual service. Bul you are in a position to know
whether it generates heat that may bake out and erack the insulation of the wiring
or cause it to flow. And you can also anticipate whether it will be used in hot places
where high ambient temperatures could have similar harmful effects on the wiring.
Or whether it will be subject to aitack by corrosive fumes, oil or grease.

In all such cases permanently insulated wiring is a must. And the name to re-
member for complete assurance of permanence is Rockbestos. Eaeh of the 125
wires, cables and cords in this time-tested line was developed to outlast the
products in which they are installed. Write for calalog or recommendations.

ROCKBESTOS PRODUCTS CORPORATION, 441 NICOLL ST., NEW HAVEN 4, CONN.

ROCKEBESTOS

The Wire with Permanent Insulation

NEW YORK RUFFALO CLEVELAND CHICAGO PITTSBURGH ST. LOUIs LOS ANGELES

42
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SEATTLE

Permanently Insulated
Wiring Insures Your

Product’s Performance

The large cable tllustrated to the left is
Rockbestos AV.C. Motor Lead and Appa-
ratus Cable. Inswlated with asbestos and
varnished cambrie, and covered with a heary
asbestos braid, it 1s made in sizes 18 ANWQG
to 2,000,000 CAM.

o

Rockbestos Firewall Hookup Wire

This heat, ame and moisture resistant
wire, insulated with high diclectric tapes
and impregnated felted asbestos and cov-
ered with color-coded lacquered glass braid,
has a_ maximum operating temperature of
125° C. Ideal for radios, television, ampli-
fiers, caleulators or small motor, coil,
dynamotor and transformer leads. No. 22
to + AWG in 1000 volt rating — No. 12, 14
and 16 AWG in 8,000 volt, also in twisted
pair, tripled, shielded and multi-conductor
constructions,

S . .

ROCKBESTOS A. V. C. 600 VOLT
SWITCHBOARD WIRE
(National Electrical Code Type AVE)
This wire was designed to make compli-
cated wiring jobs permanent. The intpreg-
nated felted ashestos wall beneath the
flameproofed cotton braid is heat, flame
and moisture resistant and assures fine
appearance of boards as it gives on bends
to prevent hraid cracking. Sizes 18 to
4/0 AWG with solid or stranded conduciors
in black, grey, or colors. Rockbestos A V.C.
Hinge and Bus Cable have the same

characteristics.

These are but a few of the 185 diffrrent per-
manently insulated wires, cables and cords
designed by Roclbestos (o meet severc or une
usuel operating conditions.

SAN FRANCISCO PORTLAND, ORE.
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SPEED AND ACCURACY

bp LABORATORY INSTRUMENTS FOR

201B AF OSCILLATOR

Meets every requirement for speed, easc of
operation, accuracy and purity of wave form
in FM and other fields where high fidelity is
important.
Frequency range from 20
Cps to 20 K¢. Up to 3 wats
power into 600 ohm resistive
load with distortion of less
than 19%. (Distortion not
more than 1,% at 1 watt out-
put.) Frequency control is
accurately obtained by direct
or a 6-1 vernier tuning over
a large illuminated, no-pat-
allaxdial. Price $190.00 FOB
Palo Alto.

.

330B DISTORTION ANALYZER

Unusually valuable for measurement through
the audio spectrum in broadcast. laboratory
or production problems. Measures ‘‘total”’
distortion at any frequency from 20 Cps to

o |
o —

;

20,000 Cps, and will accurately make noise
measurement of voltages as small as 100 mi-
crovolts. Linear r-f detector makes possible
measurement direct from modulated r-f car-
rier. May be used as voltmeter for measuring
voltage level, power output, amplifier gain;
or serves as high-gain, wide-band stabilized
amplifier wich maximum gain of 75 db. Price
$375.00 FOB Palo Alto.

410A VACUUM
TUBE VOLYMETER

Measures voltage over

wide frequency range

(from audio to micro-

wave regions) at high

impedance. High input impedance and low
shunt capacity makes possible testing video
and VHF amplifier circuits without disturbing
circuit under test. ac meusurements: Six
ranges, full-scale readings from 1 to 300 volrs.
Input impedance 6 megohms in parallel wich
1.3 uufd. Frequency response 20 Cps to 700 Mc,
+1 db. dc measurements: Seven ranges, full-
scale readings from 1 to 1000 volts. Inpuc im-
pedance 100 megohms, all ranges. Resistarnce
measurements: Seven ranges, mid-scale read-
ings, 10 ohms to 10 megohmis. Price $£210.00
FOB Palo Alto.

710A POWER SUPPLY

Ideal power supply for general, laboratory, or
production use. Delivers any required voltage
between 180 and 360 voltes, with approximately
1% variation for outpur cur-
rents of from 0 to 75 ma.

450A AMPLIFIER

A stable, wide-band, general purpose labora-
tory instrument. 40 db or 20 db gain of un-
usual stability, low Phasc shift. Frequency
response flat within ¥, db between 10 and
1,000,000 cycles. Input impedance 1 megohm
shunted by 15 wufd. Internal impedance less
than 150 ohms over cntire range. Fully oper:
ated from 115 volts, 60 cycles AC power
supply. Can be used with 400A Vacuum
Tube Voltmeter to measure voltages as
low as 50 microvolts. Price $125.00 FOB
Palo Alto.

Maximum current 100 ma.
Linc voltage variation of
+10% causes less than 19
change in output voltage.
Total noise and hum output
is less than .005 volts. Sup-
plies up to 5 amps at 6.3
volts ac for heating filaments.
Either positive or negative
terminal may be grounded.
Price $75.00 FOB Palo Alto.

Power Supplies s Frequency Standards » Amplifiers » ElectronicTachometers Noise and Distortion Analyzers ¢ Audio Signal Generators + Attenuators

Frequency Meters » UHF Signal Generators * Square Wave Generators Audio Frequency Oscillators » Waye Analyzers » Yacuum Tube Voltmeters
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Don’t buy an electronic
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INSIST ON PROOF B!

Do you deo soldering, brazing, surface-hardening, anneal-
ing or other heat-treating operations? Or do you use heat
to treat non-metallic substances such as plastics, ply-
wood, rubber, etc.?

It is quite possible that you can use electronic heating

apparatus for these operations, profitably replacing older

. and slower heating methods. The savings-and increased

efficiency are decidedly worthwhile. The speed-up in pro-

duction is as great as 7009, in some instances. Work

that formerly took minutes or hours now requires only
SECONDS.

Investigate the possibilities of high frequency heating
for your production. But be sure and get plenty of sound
experienced advice before you buy. Don’t just buy a =
“machine.” Let our engineers prove to you by actual dem-
onstration under your own conditions, how Scientific
Electric equipment fits your exact needs. Remember, there
is no such thing as an all-purpose electronic heater. Each
individual operation and each factory production set-up
requires a specific type of installation, with the proper
combination of frequency and power output. Consult us
without obligation. We will engineer the right installa-
tion to your particular requirement. Buy nothing till
we’ve PROVED IT BY TRIAL for you.

o ey o ® —
ScienSfic Electric Slectronic Heaters
”,. are made in the following range of pcwer;
3—5—7%—8—10—12%—15—18-—25—

40—60—80—100—250 KW — and range

of frequency up to 300 Megacycles depend-
_ e e e
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ISUI.ATED IN A LITTLE WORLD ALL ITS OWN NN,

w74 LORD

SHEAR TYPE

Bonded Rubber
MOUNTINGS

METER INSTALLED
WITH MOUNTING

sessesses

AN accurate meter is a sensitive mechanism,
and a sensitive mechanism is also a delicate mechanism.

It can’t stand the buffetings of vibration, and continue
its normal functioning. Yet some of the most impor- In a generation of pioneering vi-

tant services that meters render must be rendered in bration control we have solved thou-

the midst of chaotic disturbances. EenHy g VBEENOn RECIIES “whieh

have come to us. The problem which is

The Lord Meter Mount creates a new environ- .
new to you may be old to us, with the

ment, an environment of peace and quiet in the midst AR PRI e HaHin 'GEF

of turbulent vibration, for the sensitive and delicate line to meet it. If it's 2 new problem

instrument, a little world of its own that is limited by remember that every problem was new
the soft circular cushion of rubber that surrounds it. when we started. We'll find a solu-
It goes on quietly registering speed, or altitude, or tion, and if necessary we’ll make a new
temperature, or amperes, with self-possessed efficiency. product to put it into effect.

IT TAKEs BONDED RUBBER 7w Skear T0 ABSORB VIBRATION

LORD MANUFACTURING COMPANY

ERIE, PENNSYLVANIA

Originators of Shear Type Bonded Rubber Mountings
45

Every genuine Lord Mounting
carries the name “LORD”
embossed in the rubber or in
raised letters on the forgings.

7
.n-.-...s-...-...-'ﬁ
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[\ JACK OF ALL TRADES"

SANGAMO METAL-CASED MINERAL
O/ PAPER CAPACITORS

Mineral oil filled to assure longer
life and more stable performance
over a wider range of operating
temperatures.

*A Sangamo Capacitor
that will fill your needs

Sangamo Types 20 and 21 Capacitors
have attained extreme popularity
with their users because of their ex-
cellent by-pass and coupling qualities.
Vacuum impregnated and filled with
the highest grade of mineral oil, their
capacity is stable from 55°C below
to 85°C above zero. Capacitors are
available within the range of 200 to
2000 volts working.

Write for the new Sangamo Capacitor Catalog which contains
complete information for your use

SANGAMO

ELECTRIC {{ll) COMPANY

SPRINGFIELD = ILLINOIS

e fg,

@e&i:&ﬁi ﬁ
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£'RE not pretending we belong in any Gallery
Wof the Great. It’s just our way of calling atten-
tion to the fact that a manufacturing organization,
as well as a famous personage, can have character
and individuality,

Through the years the Karp organization has
become known as a good company to do business
with —a company with a likeable personality —a
company that understands and practices coopera-
tive service,

Because our experience and craftsmanship in

GOOD COMPANY

—

}7

v
]

AT AT TR

R {

{ulad

Y.
s 1]

A Y

4

sheet metal fabrication mean good business for ofir
customers, our services are preferred by many of
the “great names” in American industry. We're
extremely proud of the outstanding firms we serve.

They like our work. They like the sound value our
work represents. They find their relations with us
helpful and pleasing.

If you are not already on our list of customers,
let’s get acquainted. Consult us for superior crafts-
manship in cabinets, housings, chassis, racks, boxes,
enclosures or any type of sheet metal fabrication.

WRITE FOR OUR NEW CATALOG.

KARP METAL PRODUCTS CO., inc
C st %Mz//émwz vin Shbeel . Motal

124 —30th STREET, BROOKLYN 32, N. Y.

ELECTRONICS — November, 1946
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The Bradleyometer Resistor
is solid-molded and thick
.+ not jusi sprayed film

/ The heart of an adjustable composition rheostat

) d or potentiometer...like the Type J Bradleyometer

77 . .is the resistor element. If it is a fragile, sprayed

4 film, it cannot hold up satisfactorily under frequent
operation, rapid climatic changes, or overload.

The resistor element is molded as a single But if it is a thick, solid-molded ring . . . as in the
uriit, with insulation, terminals, face plate, Type J Bradleyometer .. .it has long, trouble-free
and threaded bushing. There are no rivets, life built into it. And its 2-watt rating has a big

welded or soldered connections.

safety factor, too.

Type J Bradleyometers can be furnished in
single, dual, or triple unit construction. Built-in
switch is optional. Let us send you specifications.
Allen-Bradley Company, 110 W. Greenfield Ave.,
Milwaukee 4, Wis.

&)
ALLEN-BRADLEY

L e A FIXED & ADJ USTABLE RADIOG RESISTORS

,
varizd over its length to provide any resist- § J

ance-rotation curve. After molding, heat, cold, /Q“ ﬂ llTv \

moisture, or hard use cannot affect it.
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. * More Than Relays...
It’s CLARE Reputation

< They Hold In Their Hands!

* x

-+«
X ox oxox x %%

@ Relays are no side line with Clare.
Precise, “‘custom-built” relays are our
stock in trade.

Through these trained fingers in
Clare’s modern test laboratory pass
every Clare “Custom-Built” Relay to
make sure that each fulfills the cus-
tomer’s requirements exactly. Oper-

ate and release current . . . contact
sequence . . . contact pressure . . . coil
resistance . . . high-voltage insulation

... every detail must check.

This painstaking testing of the manu-
facture and precise adjustment of each
relay is one reason why thousands of
users of Clare “Custom-Built” Relays
count on them for applications where
ordinary relays won’t do.

Clare “custom-building” means that

the proper combination of various
Clare features may be built into a

CLARE RELAYS

-

*i‘

standard frame so as to provide a
relay ideal for the specific require-
ment. This makes possible a flexi-
bility of design and construction
which gives unusual operating relia-
bility even under severe conditions of
temperature, humidity, atmospheric
pressure or vibration.

See your nearest Clare sales engineer.
They are located in principal cities to
work with you in the development of
“custom-built” relays to meet your
most unusual relay requirements. Let
them show what Clare “custom-build-
ing” can mean to you. Do you have
the new Clare Engineering Data Book?
If not, send for your copy today.
Address: C. P. Clare & Company,
4719 West Sunnyside Ave., Chicago
30, Ill. Cable Address: CLARELAY.

In Canada: Canadian Line Material Ltd., Toronto 13

"Custom-Built” Multiple Contact Relays for Electrical and Industrial Use

www americanradiohietory com
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Clare Micro-Adjustment Relay —This Clare
Micro-Adjustment Relay is capable of unusu-
ally precise adjustments for marginal, close
differential operation. It is for use in appli-
cations where extremely accurate adjustmert
is required.

The armature tension is adjusted by tight-
ening or loosening the spring which is aftached
to a post at the armature end of the relay.

Clare Mercury Contact Relay—Shown
above is a Clare Type "M2" Mercury con-
tact relay with glass enclosed contacts. The
mercury contact is mounted on a tiit table
attached to the heelpiece of the relay. These
relays must be mounted horizontally. Clare also
?_rovides Mercury contact relays with Bakelite
enclosed contacts and with metal contacts.
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Post-formed Lamicoid laminated plas-
tic used by RCA as an antenna case
and insulating piece.

'l

POST-FORMED LAMICOH
POST-FORMED L0 10

FOR RCA VICTOR

RCA-Victor uses a post-formed Lamicoid
laminated plastic part, on which is stamped
the RCA trade name, as an insulating
part, and a case for the internal antenna
on their 66BX Globetrotter—the port-
able radio.

Whatever your uses and requirements

D...THE CASE
ANTENNAE

may be for a laminated plastic insulating
material for electric and electronic equip-
ment, we can supply you with Lamicoid
because it is available in so many grades
and types. Coil forms, panel boards, charts,
signs, gears, machine parts and many
other insulating or structural pieces can
be made of Lamicoid to exact specifications.

Lamicoid has high dielectric strength,

November, 1946 — ELECTRONICS
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Lamicoid used on this terminal
block can be machimed, sawed,
drilled and easily printed for
circuit identification. Lamicoid
sheets are obtainable with rubber
for terminal connections that
must be sealed against moisture
and various liquids.

Mechanical Calculator—
which utilizes graphic
Lamicoid. This type of
Lamicoid is widely used
for wiring diagrams, in-
strument panels, flasher
and elevator signals, etc.

high mechanical (compressive) strength,
is suitable for both high and low-voltage,
and low power factors—and is staple under
varying atmospheric conditions. Lamicoid
is available in sheets, rods and tube forms

. .. and made with different resin binders

to meet specific operating conditions.

Mica Insulator Company is head-

quarters for all types of insulating ma-
Example of how graphic Lamicoid can be used as

terlals, backed by half a century of prac- an insulating material and as an indicating medium.
. 5 . Available in translucent, opaque, rigid or flexible,
tical experience which dates from the very translucent engraving or fluorescent graphic for

. . . . . name plates, signs, charts, diagrams.
beginning of electrical insulation. That’s P P D8

why you can always be sure of receiving
from Mica engineers honest and impartial
suggestions as to the best solution to your

insulating problems. Write.

This coil form is made of canvas-back Lamicoid.
Let the Mica Insulator Company, with over 50
years of practical experience suggest the types of
Lamicoid best suited to the exact requirements
of your product.

MICA #Am COMPANY

Dept. 22, Schenectady 1, New York

SALES OFFICES: Boston: 285 Columbus Avenue; Chicago: 600 West Van Buren Street; Cincinnati: 3403 Hazelwood Avenue; Cleveland: 1276 West 3rd
Street; Detroit: Book Building; New York: 200 Varick Street; St. Lovis: 455 Paul Brown Building; Philadelphia: 1119 Real Estate Trust Building; Rochester:
817 Commerce Building; Western Fiberglas Supply, Ltd., 739 Bryant Street, San Francisco 7; 937 South Grand Avenve, Los Angeles 15.

FABRICATORS: Lamicoid Fabricators, Inc., 3600 Potomac Avenue, Chicago, lll.; Insulating Fabricators, Inc., 69 Grove Street, Watertown, Mass.;
Insulating Fabricators, Inc., 12 East 12th Street, New York City; Bakoring, Inc., 1020 Houston Avenve, Houston 10, Texas.
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Important FM news

for Broadcast Manager" i . Engineers. . . Listeners

but that

“nd repy,

A0 p]ay‘

These tone

at-  Procegs kno\‘Qi' t"eSuIting from
¥th,  €ross modujae O the gnginee;. il
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sent itter and l‘eeel;‘ (1;1 oth trans.
er) are di :
- 1Scord.

it persisty ;
S1sts in ¢ i !
oducing 1 transmijtg;),

Some that they (

o 3

andle - Pty el

ivay " FROM AN ARTICLE 2
BY EDWIN H. ARMSTRONG
BROADCASTING, JuLy 1, 1946

DSCILLATOR-MODULATOR Ny ; lE :
CIRCUIT , . e n e

SEPARATE
FREQUEMCY CONTROL
CIRCUHIT

T is low cross modulation (intermodulation), as
Major Armsirong points out, which allows I'M

to reproduce only the notes actually plaved and
thus achieve such naturalness of tone.

Unexcelled Performance of Western Electric’s Synchronized FM  trans-
Western Electric FM Transmitters mitters are unique in FM broadcasting because of
T PG e T S i 025 DB from 30 1 15,000 cpeles their unusually low intermodulation  products —
Harmonic distortion — for =73 KC swing . Less than 0.5% feem 30 to 15.000 eveles achicved by a complete separation of the oscilla-
for 4100 KC swing  Less than 0.75% fram 30 10 15,000 cycles tor-modulator circuit from [he fl'(fqll(’n('\ control
tatermodulation Jor 73 N sicing Less than 0.5, for §0% 30 cycles and ’ 3 :
209, 1000 evelos; loss than 1.07 Jor cireut.
80% 50 exeles and 207, 000 excies For other important features of Western Elee-
¥M noise le . 63 DB bel 75 KC swing . . - )
fese Sl ” 2o [ e ing tric’s complete new line of F'M transmitters. con-
AM noiee level . 50 DB below 100% anditede snodnlation . . R
Carrier Frequeney stability Less than 2000 eyveles deviation lact your nearest (11‘11_\'1)81‘ Broadcast PJ(lllll’lllt‘lll'
(o erystal hearer) Representative, or wrile to Grayvbar Electric Com-

pany, 420 Lexington Avenue, New York 17, N.Y.

Wesrern Eleclric

weme QUALITY COUNTS e
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A STREAMLINED METHOD
OF FASTENING
MOTOR COILS

ascusmon
s BRAND
O

'I'APE

*SCOTCH" Electrical TAPE simplifies and
speeds up fastening motor coils after the
winding operation. The procedure is
shown on the left.

1—A single piece of *'SCOTCH” Elec-
trical TAPE is passed inside the
coils and brought around the out-
side with the adhesive side bear-
ing against the coils.

2—The adhesive faces of the tape,
pressed together between the coils,
provide a tight, secure band for
each coil.

3—When cut apart each banded coil
is held neatly in place.

This operation is just one of the countless
ways in which *SCOTCH" Electrical TAPES
speed up and simplify the production of
electrical equipment. There are more than
twenty distinct types of **SCOTCH" Elec-
trical TAPES, each designed to perform
some specific electrical holding or insul-
ating task. Write Department R for samples
and complete information.

< “Made in U.S.A. By

MINNESOTA MINING & MFG. Co.
i T H E 3M COMPA N Y s’

SAINT PAUL 6, MINNESOTA

CUT BETWEEN COILS
ELECTRONIC3 — Vower ber, 1946 53

WWW.americanradiohistorv.com [



Accurately detects sources of
wear, strain and noise . . . ..

TELEVISO

MODEL 11-B

IBROMETER

@ The Televiso Model 11-B Vibrometer electronically measures the
vibration characteristics of any moving surface instantly and accu-
rately. Unnecessary wear, strain and noise no longer need be tolerated
in industrial machinery, and in the integral parts of products.

The Vibrometer is an invaluable design aid. It prevents breakdowns,
locates trouble, speeds production, reduces rejects.

It is particularly useful in measuring the vibration in motors, gears,
bearings, rotors, fans, propellers, presses, aircraft structures, stokers,
etc. Ninety-five percent of all vibration measurements needed by in-
dustry are covered.

All three types of vibration are registered on a calibrated meter scale:
displacement, where the vibration may be felt but not seen; relocity,
where the vibration is minute; acceleration, where the vibrating sur-
face is small.

Consisting of an integrated, amplified vacuum tube voltmeter with a
cable-attached piezo-electric Rochelle salt crystal search prod; the
Vibrometer is equipped with interchangeable fittings which permit
innumerable applications.

Sturdily constructed and portable, the Vibrometer is practical for
field, laboratory and production use. Operation is simple. Write today
for complete technical data.

54

STl g ol ol A o T i - " - g

Operation:

Frequency Response
with Search Prod
Plugged in:

Weight:

Size:

Displacement Range:

Velocity Range:

Acceleration Range:

Output Jack:

Construction:

Guaranty:

A A B Tl el At~ OO - _ A g i g et

Soeeipeats

105-125 volt, 50-60 cyz'z2, s
power.

5.2500 cps., uniform within
2%. Correction graph to 2
cps. can be supplied.

31 pounds.

17 high, 12" deeg, li',”
wide, 10° slope.

S ranges, 0-.01” 0.-.037, 4-.t”,
0-.37. 0.1” in RMS dispiace-
ment,

S ranges (in inches par sec-
ond), 0-1, 0-3, 0-10, 9-33, 3-120.

5 ranges (in inches per sec-
ond per second), 0-100, 3-300,
0-1000, 0-3000, 0-12,000.

Available at rear of Yibro-
meter for use with phones,
oscillograph, wave analyzer,
or recording devices.

All aluminum mechanical

components housed in 3 solid ‘
oak, copper lined cabinet,

The black, wrinkle-finish panel

is engraved.

The Vibrometer is g.zrenteed

for two years.

|
|
5
§
;
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HERE’S A%aéwor D-C CAPACITORS

2 ]

u
BETTER IN W FOR HAVING WON THEIR SERVICE STRIPES

It’s an open scerct among the trade that G-E
Pyranol capacitors, which enjoved such an enviable
reputation before the war, are now better than ever!

The rcason for this is obvious. Some pretty
tough demands had to be satished during the war.
The strict quality control methods, new manufac-
turing techniques, and improved matcerials, instituted
at that time have produced outstanding results
which General Electric has now incorporated m a
new line of Pyranol capacitors designed to mect
commercial requirements.

This new listing makes available a wider range
of sizes, ratings, and mounting arrangements with
characteristics for oper-
ation over wider temper-
aturc ranges (—55°C to
4-85°C), at altitudes up

to 7500 ft.

These G-E #Pvranol-trcated fixed paper diclec-
tric capacitors range in sizc and shape from bath-
tub and small rectangular case styles to large,
welded stecl case designs. Capacity ratings from
01 muf to 100 muf, and voltage ratings from 100
to 100,000 volts are listed. The high diclectric
strength and stable characteristics of the  special
Pyranol-impregnated Kraft paper are hermetically
scaled into these non-inflammable units, thus as-
suring long life.

#Pyranol is General Llectric's non-inflammable liquid dielectric for capacilors,

GENERAL ELECTRIC COMPANY

Apparatus Department, Section K 407-108

Schenectady 5, N. Y.

Gentlemen: Kindly send me further information on “’Fixed
Paper Dielectric Capacitors for DC Applications.”’

GENERAL ¢ ELECTRIC

407-108-5700

ELECTRONICS — November, 1946
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SOUND EQUIPMENT—precisionized—mechanically and electronically—tor finer performance

.
7 7

STABILITY

Unit 539
Portable
Recorder

Once again, Fairchild takes the lead in
improved sound equipment design —
for even finer performance. This time
it's the new cast panel and motor mount
for the Unit 539 Portable Recorder,
shown above.

By replacing the former lightweight
panel with a sturdy, ribbed casting with
integrally cast legs, Fairchild brings
console stability to professional port-
able recorders. The full weight of the
recorder mechanism is supported in-
dependently of the trunk. The entire
mechanism can be removed as a unit,

if desired, and leveled up on its own
four legs on a bench for operations or
mechanical adjustment.

Here again, Fairchild is thinking
ahead in terms of increasingly higher
standards of performance for both AM
and FM broadcasting and professional
recording by adding vibration-free per-
formance to already attained wide
dynamic range, minimum distortion
content, wide frequency range and
split-second timing,

Unit 539 Portable Recorder,mounted

CAMERA AND

...for professional portable recorders!

in a trunk for portability, is designed
to meet and exceed professional speci-
fications for direct lateral recording
and reproduction of sound on discs up
to 16” at 33.3 rpm and 78 rpm. It is
complete with cable and connectors for
attachment to Fairchild Unit 540 and
295 Amplifier-Equalizers.

Where double turntable or continu-
ous recording and direct playback are
required, a second identical Unit 539
Recorder can be connected to a Unit
540 or 295 Amplifier-Equalizer.

SOUND .
EQUIPMENT.

INSTRUMENT CORPORATION

FOR IMPROVED PERFORMANCE

Earlier FAIRCHILD portable models
and many other types of recorder-play-
backs will give vastly improved per-
formance if equipped with an improved
Fairchild Pickup and Cutterhead. For
complete information address: 88-06
Van Wyck Boulevard, Jamaica 1, N. Y.

i UNIT 542
LATERAL DYNAMIC PICKUP

J

—
UNIT 541
MAGNETIC CUTTERHEAD
\.
56
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SYLVANIA NEWS

CIRCUIT ENGINEERING EDITION

NOV. Prepared by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa. 1946

SYLVANIA COMMERCIAL ENGINEERING DIVISION
AIDS IN PRODUCING EFFICIENT SET CIRCUITS

SOME PRODUCTS OF SYLVANIA
Views of Sylvania Electric’s renowned Cominercial Engineering ENGINEERING RESEARCH
Department. Here, new discoveries from Sylvania’s laboratories Radio receiving tubes, such os the fomous
are built into the latest products. Lock-In.

Minioture rodio receiving tubes, includ
ing the tiny T-3.

Helping to engineer the best possible radio circuits for many set

x x . 1.4 volt batte-y tubes.
manufacturers is one of the numerous achievements of Sylvania’s .

famous Commercial Engineering Department. 130, ar=Nog of Ocveltubes
Rodio tronsmitting tubes.
Time and again circuits found to be unnecessarily complicated Cothode roy tubes.

were simplified and made even more efficient through the work

4 Pironi tubes.
carried on here.

Silicon Crysta Diodes. -

s19). For nearly twenty years Sylvania’s Commercial Engineer- 100 Srone_INIES Ge""°“"""‘ Crystals.
ing Department has contributed to the advancement of circuit Electroflash Tubes and Units.

.ot design as well as to the development of a great variety of Radio tube parts.

ewoa | electronic and lighting products. Fluorescent lanps.

SYILVANIA % ELECTRIC

Emporium, Pa.
#AKERS OF RADIO TUBES; CATHODE RAY'TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS!
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Meissner Coils, long the accepted standard for engineers
who insist on high quality performance, are designed to
meet your most exacting requirements. Precision-made,
these superior components are backed by a 24 year

reputation for quality and uniformity in manutacture.

A complete line, including Air Core Plastic 1. Fs, Iron Core

Plastic 1. Fs and standard 1. Fs. Send for free catalog.

sbvailable Seon!

WRITE
FOR FULL
INFORMATION

S

58

The new Hazeltine Combination AM-IF and FM-IF Single Unit Coils. The

answer to space and production problems in the design of AM-FM receivers.

LECTRONIC DISTRIBUT N
N DUSTR. L SALES DEPA M E N

MAGUIRE INDUSTRIES, .

936 N. MICHIGAN AVENUE - CHICAGO 11, ILLINOIS

OR A D
R T T

November, 1946 — ELECTRONICS

www americanradiohistorv com



Recently released from Army-Navy
classification, this equipment, former-
ly known as the TS-223/AP, is now
being produced by Aircraft Radio
Corporation as the A.R.C. Test Set,
~ Type H-10.

This highly specialized test equip-
ment is used primarily for the meas-
urcment of radar receiver sensitivity,
frequency and band width; and trans-
mitter power and frequency, in the

/ vﬁv’—\%< %‘

ELECTRONICS — November, 1946

24,000 Mec. band. Other field or lab-
oratory measurements possible with
this equipment include testing of type
2K50 r-f oscillator tubes and measure-
ment of radar receiver recovery time.

The heart of the A.R.C. Test Set,
the 24,000 Mc. wavemeter and attenu-
ator, is available separately, if desired.

For full information on A.R.C.
microwave accessories and component
parts, write

NOW AVAILABLE: free,
illustrated catalog of
A.R.C. Radio and Elec-
tronic Component Parts
and Accessories

AIRCRAFT RADIO CORPORATION (/

BCONTON, NEW JERSEY

wwWwW americanradiohistorv com
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The Cho*~en ‘ezrtreuoser
test’' cetezrs the iz vtest
mechanical w2acar2ss in
tube structite. Tte ride s
rigialy mounted on a tasle
which moves on tracks. A
free-falling weight strikes
the table with a force
scaled to far exceed any

abuse encountered

tual service.

INERT GAS
 RECTIFIERS

CHATHAM Xenon
rectifier and thyra-
trons perform. per-
tectly under wide ex-
tremes of ambient
temperature without
blowers, thermostats
or other avuxiliaries
to maintain bulb
temperature. They
are recommended for
industrial, airborne
and other installa-
tions where reliabil-
ity is a prime con-
sideration.

Chatham engineering and design re-
search far surpasses ordinary methods
and procedure in pre-detecting and
analyzing electronic rectifier tube
characteristics under severe operating
conditions. Vibration, shock and other
mechanical abuse—the usual “death
knell” for tubes in heavy industrial
applications—are dealt with in the
blueprint stage of manufacture.

For example, CHATHAM is one of

the few manufacturers equipped to
subject their tubes to this positive
test of stamina. For this reason, we
suggest that users of rectifiers, thyra-
trons and spécial types check their
needs with CHATHAM engineers—
particularly where severe operating
conditions are involved. Simply call
or write on company letterhead.
There is no obligation for this
CHATHAM service.

CHATHAM ELECTRONICS

=2 g AR, Sy

475 WASHINGTON STREET, NEWARK 2, NEW JERSEY
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Light weight, and non-tiring balance are built-in features of the 1 WEIGH THESE ADVANTAGES
Eject-O-Matic. This modern soldering tool weighs only 20 ounces
. o Avtomatic Feed
fully loaded with a 4-ounce reel of solder. The center of gravity |
is located near the trigger. The molded, pistol-grip handle fits | Micrometer Control of amount

the hand snugly, and the fatigue factor is reduced to minimum. of solder ejected
Eject-O-Matic can be used for hours without tiring the operator!
And actual industrial tests prove that it speeds up production —

Cooling Fins dissipate excess heat
nearly doubles the output per operator.

Avtomatic Retracting Feature

Drop-forged, Non-corrosive Tip
Safety, Utility Base

Eject-O-Matic is available in 50, 75 and 100 watt models —
150 and 175 watt models in production soon.

Model 19-S (illustrated) with base —retails at $18.95

Individually packed. Shipping wt. per
carton of 12 units, approx. 42 Ibs.
Send for literature

MULTI-PRODUCTS TOOL COMPANY, 123 SUSSEX AVENUE, NEWARK 4, NEW JERSEY

ELECTRONICS — November, 1946 ]
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In the market for a small variable transformer
of about 14 KVA capacity? To be more specific . . .
INPUT 115 volts, 50/60 cycles, 1 phase. OUTPUT
— 0-135 volts or 0-115 volts, 3.0 amperes.

Take a look at POWERSTAT type 20.

Viewed from any angle it qualifies as a superior vol-
tage controller.
QUALITY ANGLE ... The mechanical construction is

extremely rugged yet this POWERSTAT is unusually compact
for the rating.

Mounting holes are located on a 1Y inch radius.

sLE TRANSFORMER!

STAT T

@

Excellent regulation, smooth control, high efficiency are only
a few of its desirable electrical featares.

VERSATILITY ANGLE ... Type 20 can be connected
to provide increasing voltage with either clockwise or counter-

clockwise rotation. Terminals permit clip-lead or solder
connections.

COST ANGLE . .. Highest valuation yet lowest price per
rated ampere output of any similar type variable transformer.

Other angles regarding type 20 will be cheerfully discussed
by SECO sales-engineers. . . Consult us NOW/

Send for Bulletin 150 LE

THE CUPERIOR Q) ELECTRIC

711 LAUREL STREET

52

COMPANY

BRISTOL, CONNECTICUT, U.S. A,
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3k RICHARDSON MEANS MM'IN PLASTICS

“RESEARCH

o @ continunus trausfor-
mation of possibilities inty
practical ideas iu plastics.

“DESIGNING

v o Artistic visualization.
Creative engineering.
Practical planning for
efficient plastics production.

“PRODUCTION
... Complete machive shup

o, .
0”, lo o k “ o “ e ‘“ Sacilities for manufactur-

ing dies, molds and tonts.

What's the mystery ... here

what comes? Chances are, it’s a

problem in plastics. We get them every day. It

may involve an insulating part for an electrical application,
or a non-corrosive part for chemistry. It might turn out

to be a quieter streetcar bearing, collector rings on a power

shovel, or thread advancing reels for textile applications. Whatever

it is ... Richardson versatility will soon have it solved, FLAMINATING
. . . . . . .. Sheets, rods, tubes.
For here you deal with practical people in an old, established Standard NEMA grades;

L . . . . . nver 700 special grades.
tirm whose sole business is plastics; where diversified g €

equipment and adequate research, design

and engincering personnel have been established
to provide you with the complete plastics

service you like. .. but seldom find.

INSUROK 2cccocon Plastice

= “MOLDING
i io.Rubber and bitumi-
7 e MGNDS ON ‘ OMMY nous plastics; and synthetic
resi/n plastics... Beetle,
Sales Headquarters: MELROSE PARK, ILL. FOUNDEC 1858 LOCELABD, CINCINNATI 15, OHIO Bakelite, Durez, efc.
NEW fORK 6, 75 WEST STREET ROCHESTER 4, N. Y., 1031 SIBLEY TOWERS BLBC.
PHILADELPHIA 40, PA., 3728 NO. BROAD STREET Sales Offices NILWAUKEE 3, WIS., 743 NO. FOURTH STREET

CLEVELANC 15, OHIO, 326-7 PLYMOUTH BLDG. - DETROIT 2, MICH., 6-252 G. M. BLDG. + ST. LOUIS 12, MO., 5579 PERSHING AVENUE
Factories: MELROSE PARK, ILL. + NEW BRUNSWICK, N.J. + IWDIANAPOLIS, IND.

www americanradiohistorvy com



For Truly Fine [
Sound Recording [

The jewelled point, with
87° included angle, correct
radius and fine polish, cuts a
silent shiny groove for many
hours. When dulled or chipped.
these points may be resharp-
ened several times. Each re-
sharpened Audiopoint is
disc-tested to insure perfect
performance. For this service re-
turn points through your dealer.

o4

Professional Recordists
Recommend . ..

Deségned for the frrofossional - Guaranleed lo do a friofessional  job

With These Three Outstanding Features

® INDIVIDUALLY DISC-TESTED ON A RECORDING MACHINE.
® EXPERTLY DESIGNED TO INSURE PROPER THREAD THROW.
® A PRODUCT OF THE MANUFACTURER OF AUDIODISCS —

AMERICA’'S LEADING PROFESSIONAL RECORDING BLANKS.

Professional recording engineers know, from years of exper-
ience, that Sapphire Recording Audiopoints offer the ultimate in
recording styli. Made by skilled craftsmen to most exacting specifica-
tions and individually tested in our laboratories, these Audiopoints
are of consistent fine quality.

A good recording stylus requires a perfectly matched playback
point. The Sapphire Audiopoint for playback fills this need com-
pletely. In materials, workmanship and design, it is the finest playback
point obtainable. (Should not be used on shellac pressings.)

These Audiopoints are protectively packaged in handy cello-
phane covered cards—cards that are ideally suited for returning points
to be resharpened.

OTHER POPULAR AUDIOPOINTS, that complete a full line of record-
ing and playback styli, are: Stellite Recording Audiopoint, a favorite
with many professional and non-professional recordists; Diamond-
Lapped Steel Audiopoint, a recording stylus particularly adapted for
non-professional recordists; Playback Steel Audiopoints (Straight
Shank and Bent Shank), the most practical playback points for
general use. One hundred per cent shadowgraphed.

For further information, see your Andiodiscs
and Audiopoints distributor, or write

AUDIO DEVICES, INC.
444 Madison Ave.,
New York 22, N. Y.

November, 1946 — ELECTRONICS
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Self-Clinctiing Fastener

PROVIDES LOAD-CARRYING THREADS IN THIN STEEL, ALUMINUM. COPPER OR BRASS SHEET!

Provides load-carrving threads in thin 2 Shank length can be equal or less than

steel, aluminum, copper, or brass sheet! thickness of sheet!

3 Countersinking of hole not necessary. ! 4 Ring clinches fastener and precents

Reverse side of sheet remains flush! turning,

R R . Enlarged to show detail.
PEM Self-Clinching Fasteners solve assembly problems Available in thread sizes
. i i #2-36. #1- 10, #6-32. #8-32.
involving steel, aluminum, copper, or brass sheet. Be- #1032, and #£10-24,

cause no special tools are required, PEM Self-Clinching

Fasteners save time, labor, and weight: mean

faster, more simplified clinching. Use the

coupon to get complete information.

IT’S THIS EASY ! Punch straight F————————————"—————==———777777 1

hole, insert fastener in sheet, and apply l PENN ENGINEERING & MANUFACTURING CORP. I

pressure to head of fastener. | SOUTH MAIN STREET, DOYLESTOWN, PA. :

vE“ | Please send me complete information about I

: the new PEM Self-Clinching Fastener. |

. |

b NAME e |

. | I

| COMPANY «oooeee e i

PENN ENGINEERING & MANUFACTURING CORP. l i
159 10 XL T

SOUTH MAIN STREET, DOYLESTOWN, PA. L ARSI I .
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THE 1=-10A

The ONE-TEN-A is a complete redesign of the ONE-TEN,
retaining all the proven design features of the older model

but with improved performance and smoothness of control.

For many years the ONE-TEN has been the “standard” re-
ceiver for work in the range from one to ten meters. Although
many advances in high frequency technique have been made
since this little receiver was first introduced, it has easily held
its place in the affections of experienced amateurs by its con-
sistent dependability under actual operating conditions and

its high usable sensitivity.

The new ONE-TEN-A inherits the fine qualities of its pred-
ecessor brought up to date by a complete restudy of circuit,

mechanical arrangement and constructional details.

The ONE-TEN-A is a fine receiver.

W\

66
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Light-weight —Resilient

NATIONAL
VULCANIZED FIBRE
protects against shock and strain

«..in products or plant equipment

L it's a rugged material you want to protect your prod-
ucts or plant equipment against shock and strain
—you're sure of getting it in tough, durable
National Vulcanized Fibre!

One of the strongest materials per unit weight
known, this versatile, hard vulcanized fibre can “take
it in every way. Resilient and light in weight
(about half that of aluminum), it has outstandmg
impact, tensile and dielectric strength . is
extremely resistant to wear and abrasion . . .
and is machined and formed easily, economically.
You get all this and toughness, too, in National
Vulcanized Fibre.

To be sure of improved performance for your
products or plant equipment, let a trained
National engineer show you how this rugged
material can be readily adapted to your
production. Write for information.

........

‘ Junks must be built to “take’ the
ard knocks to which they're  -1b-
jected. That's why so many of them
—including U. S. Army foot lockers
—are made of rugged National
Vulcanized Trunk Fibre.

NATIONAL VULCANIZED FIBRE COMPANY
Wilmington 99, Delaware O Offices in Prin.cipal’ Cities }}E‘s‘\%‘i&i";‘
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Pat'd. &
Pats, Pend,

Pat'd. ;
& Pats. Pend,

“Unbrako” Self-Locking Set Screws DO come in #0 size—with all the
quality, accuracy and strength of the big #1" size.

“Unbrako” Socket Set Screws with the knurled Cup-Point are Self-
Lockers—because the bnurled point digs in and holds firm . . . regardless
of the most chattering vibration. The tiny size of these screws—with
their almost microscopic knurling has made them invaluable to manufac-
turers in Electronics, Electrical and Radio Industries.

Made with the accuracy and skill for which “Unbrako” products are
famous, these “Unbrako” Socket Set Screws with knurled cup-point are
outstanding for accuracy, hardness and strength. »

“Unbrako" and "Hallowell” products sold entirely through distributors.

ﬁ%}}.*r
UNBRAKO 770

Reg. U. 8. Pat. Off.

You can't screw  socket
screws in or out without
a socket hex wrench,—

Knurling of Socket

Serews originated with so why not get our #25
*“Unbrako™ in 1934, or #50 “Hallowell”” Key
Kit which contains most

OVER 43 YEARS [N BUSINESS all hex bits.

STANDARD PRESSED STEEL CO.

JENKINTOWN, PENN.,, BOX 596

BRANCHES: BOSTON e CHICAGO e DETROIT e [NDIANAPOLIS e ST. LOUIS e SAN FRANCISCO

68
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AMERICAN PH

= In saipyards (s in zutomobile plants, re-

o frigerator factories —or  what’s  yours?)
¥ American Ptillips Screws d=.iver thesz spe-

o cial savings Swift, sure-l wnded handling.
! Autcmatically straight dri-ing. Protected,
unspoiled wors-surfaces. Moce and detter

work done far more easi.z. All of which

. CAN'Y SLip QUT  translace ir.{g T‘?;I'AL TIME-3AVINGS

DRIV AS HIGH AS 509!
“wm(;’:"‘:\.l“’s TAPERED RECVSS And American Phillips savings reach
of = . straight throngh to the buyer of the boat.

For these screws resist corrosion, with-

Chicago 11+ 589 K. Illinois Street

_ ILLIPS SCREWS
are “FIRST MATES’’ Cost-wise

«e.BCTH TO BOAT-BUILDERS AND OWNERS

stand vibration, remove screw-driving from
his main enance work, help to keep h's
craft always trim, tight, and shipshape.

You can steer by this: American Phillips
Screws are profitable not only production-
wise. They’re potent sales promotion, as a
mark of qaality construction . . . and they’re
sound sales-protection, too. Yox can get
these same production and sales advantages
in American Phillips Screws in any type or
metal (see below) for any fastening re-
quirement. Write.

AMERICAN SCREW COMPANY, PROVIDENCE 1, RHODE ISLAND

Detroit 2: 502 Stephenson Building

70
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Steel, Aluminum,
Monel, Everdur (sili-
con bronze) i

@fggg

ALL TYPES @

AlL METALS: Steel,
Brass, Commercial
Bronze, Stainless
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T

YOU want is 4

in this package!

373 o

-pa wchesy
A“‘:“nc \ :a V::n 0 :\::“d- For original equipment and replacement, the
c:,perc\e\OY;:,‘:bus'\nesi:be usel leading radio manufacturers and jobbers of
‘Nc:“ ) iness :: rces radio parts rely on Alliance Phonomotors and
‘:3 compo“i:uz\osys*e‘“s' ea Powr-Pakt Motors to drive their turntables,
clectro® i e jorite © record changers, recording and tuning devices.
(o]
‘:ee:\the °"::°nid '\Ob‘fe's w:m Alliance Motors are mass produced, precision
monf c:::er 50“""3‘:01;15 is the built, and low in cost. Besides Phonomotors,
wcf‘;: :n rime! :ed;av'\“g "um’ Alliance makes a wide range of small motors
c‘\:; \ o'oeco:d chang®® designed to meet the special demands of smail
yables o7 loads. Write!

WHEN YOU DESIGN—KEEP
MOTORS IN MiND

ALLIANCE MANUFACTURING COMEAMNY . AELLIANCE, OHIO

ELECTRONICS — November, 1945 H
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MODERN!

THE K-TRAN is very small.

THE K-TRAN equals the performance of

old style L.F. Transformers many times its size.

THE K-TRAN is standard. At 455 KC or
265 KC, four types meet practically every need,

eliminating the need for many different numbers.

LS
UTOMATIC
MANUFALTURING

MASS PRODUCT!ON COILS & MICA TRIMMER CONDENSERS
900 PASSAIC AVE. o ———mm——-—C"  EAST NEWARK, N. |

72 November, 1946 — ELECTRONICS
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YOU CAN OBTAIN ANALYSIS, ENGINEERING,
MANUFACTURING AND INSTALLATION ABILITY

UILDING A COMPLETE
B communication system to
meet your particular needs is a
job for experts. Unless all units
in the system are properly inte-
grated, the end result may prove
unsatisfactory and costly.

In spite of the fact no two commu-
nication problems are identical,
Press Wireless—with their world-
wide operating and manufactur-
ing experience—can engineer a
eombination of standardized units

to do your job. Obviously, such a

... FROM ONE WORLD-RENOWNED SOURCE,

procedure results in greater efii-
ciency, lower cost.

After thorough analysis, and this
means much more than “desk
work™, PW will present recoms
mendations for your “packaged™
communication system—all nnits
of which are designed and built to
work together. Such a system will
be complete from soil analysis to
antenna tower, even to equipment
housing where necessary. Thue.
you will be able to obtain all the

factors of a successful communi-

~

cation system from one source,
under one contract. Press Wireless
Mfg. Corp., Executive Oftices, 1475
Broadway, New York 18, N.Y.USA

{l\\ i
UNIIS IN THE PW PACKAGE*

RARIO-TENEGRAPH
A TELEPAONE TRANSMITTERS
FREQUENLY SHIFT
RAQNO-PHOTO
COMMUNICATTON RECEIVERS
RLUS
ASSOCIATED TERMINAL
_EQUBIrFMENT
|

~Y\pur installation is epgineered trom any com-

bin‘nio\o”he above s'nndurdi&u‘ﬂﬂ units|

~f

]
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good

At 225 miles...13,000 feet VHFF reception

reports
Amervican Qverseas

VHF TEST FLIGHT
Bngineering Report
Alpcraft NC 90421

Crew: Capt. Robert Ditsworth

Comm. Engr. Reprs. .; g :ac Dowell Date 8/20/48 . A
- - een
pa e B g Airlines...

The purpose of this report 1s to transmit the results of a test flight

s of the

made by b
data for an analysis of the range and quality of the VHF installstion

ications engineering department to gather

at LaGuardia.

*#Transmitter: Radio Receptor TV-50A Output Power - 50 watts
#Receiver Radio Receptor RV-1A
Antenna t Ground Plane - located atop Marine Terminal, LaGuardia Fleld

Frequency s 123.3 Meg.

EXHAUSTIVE VHF tests made from an American Over-
seas Airlines “Flagship” show conclusively the consistent
results produced by Radio Receptor VHF installation at
LaGuardia Field—over considerable distances as well as oa
short-range low-level work. Here are the highlights of test
results:

“NO FAILURE OR STATIC . . .” On a descent from 13,000
feet to CFR through heavy cumulus overcast—at a distance
over 150 miles—~accurate ground checks were possible at ali
times. “NO FAILURE OR STATIC WAS ENCOUNTERED.”

“, . . GOOD COMMUNICATION WAS MAINTAINED” At a
5.000-foot altitude a full 360° check on a ten-mile radius
produced good communication with no low spots in recep-
tion. West of the station a descent was made to 1,000 feet.
At this altitude New York City buildings obstructed a line-
of-sight signal “. .. BUT GOOD COMMUNICATION WAS
MAINTAINED.”

“HIGHLY SATISFACTORY” Readable communication with
LaGuardia Field was maintained over a route covering Long
Island and lower New England to a distance of 225 miles, At
this distance the Flagship at 13,000 feet received transmis-
sions from the Radio Receptor installation with an R5-S3
signal., From these results American Overseas Airways con-
cludes—"THE INSTALLATION 1§ HIGHLY SATISFACTORY FOR
ITS PURPOSES.”

Radio Receptor VHF equipment and navigational aids
for all airport and airline ground installations have records

1940

Smerwseccassonasessenanme L N L A RIS

Dept. C9

Please send me the bulletins checked:

[0 "Packaged Radio Station RSV-1"" (VHF)

[0 “Packaged Radio Station RSL-1"" (low frequency)
] LF Transmitter (Bulletin No. 5009)
[0 HF Receiver (Bulletin No, 5008)
[0 VHF Receiver (Bulletin No. 5007A)
[0 VHF Transmitter (Builetin No. 5006)
] “Highways of the Air'’ (the story of airway radio)
Name
Position

kS
o

y —_—

4
Addr
City, - State.

Iesesssssasceesetacscssssaansacssasronsnns o’

www americanradiohistorvy com

of dependability throughout the world. For complete results
of the test above or for more information about Radio
Receptor equipment, write today.

Communications Division

RADIO RECEPTOR C0..INC.

Since 1922 in Radio and Electronics

@ 251 West 19th Street

New York 11, N.Y.
Export Representatives: RCA International Division, New York

November, 1946 — ELECTRONICS
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For many years, the Schweitzer Paper Co.
has been a leader in.the manufacture of
thin gauge insulating papers for capacitors,
coils, transformers, and other equipment
where top quality and performance

are so necessary. Your requirements,
regardless of how exacting, will not shock
us for our specialty has been the production
of thin gauge insulating papers ranging

in thickness from .0002” to .004"”

to meet the most stringent requirements.

SCHWEIIZER PAPER CO.
182 Cornelison Ave., Jersey City. N. J.
Plants: Jersey City, Mt. Holly Springs, Pa.
Rescarch Laboratories: Chrysler Bldg,

New York. N. Y.
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INTERESTED
IN LARGE PLASTIC
PIECES ?

Dispelling the time-worn theory that
large molded plastic pieces are imprac-
tical and uneconomical, these Admiral
phonograph and radio-phonograph
cabinets effectively demonstrate that
large products as well as small can be
molded of Durez phenolic plastics.

The bigger cabinet (right) when as-
sembled contains a five-tube radio and
automatic record player, The molded
Durez body weighs 91 pounds and the
cover 31 pounds. This makes a total
cabinet weight of only 13 pounds.

Radio Frequency Preheat

Compression-molded in a 400-ton
press, the special Durez compound
used in this larger unit is preheated
by radio frequency. This modern
method of production facilitates the

molding operation considerably and
results in the strong, attractive cabi-
net shown.

The smaller unit, Admiral’s automatic
record player, is also molded of Durez
but in a 300-ton press.

Why Plastics?
The progressive Admiral Corporation
experimented and found that for top
quality cabinets of this type—having
light weight and an integral, lustrous
finish, plastics were better suited than
any other material.

Why Phenolic Plastics?
The excellent moldability, impact
strength, eye-appealing finish, and the
non-resonance of phenolic plastics
proved the decisive factors in the choice
of these most-versatile-of-all-plastics.

J

Why Durez Phenolic Plastics?
As specialists in the production of
phenolic plastics for the past quarter
century, the Durez staff have developed
more than 300 multi-propertied Durez
phenolic molding compounds from
which to select the plastic that pre-
cisely fits the job.

Write for Free Booklet

“Machining Data on Phenolic Plastics”
is an informative manual which covers
all the standard machining operations
encountered in the average plant. Write
for your free copy. No obligation, of
course. Durez Plastics & Chemicals,
Inc., 811 Walck Road, North Tona-
wanda, New York. Export Agents:
Owmni Products Corporaiion 40 East
34th Street, New York 16, N. Y.

MOLDING: - COMPOUNDS
——ﬁ*’ mwsma;i. RESINS

QIL»“WI.I.IH.E RESING

s

PLASTICS THAT FIT THE JOoB

76
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WHAT'S YOUR VIEW POINT

on indicating instruments? ..

CLOSE-UP READING...

LOOK AT THIS MB PRECISION MINIATURE

ANY INSTRUMENT WORTH INSTALLING should be
easy to read . . . but from its working distance.
There’s no need to specify bulky instruments
with long-range readability when readings are
made at arm’s length.

In MB miniatures, you get the smallest, lighrest
instruments of this type made! You save not only
on space and weight, but on cost. At a reasonable
price, you assure an indicating job done with
practical precision. For though miniature in size,
MB instruments have large-meter accuracy

(within £2% at every point). They have a high
torque-to-coil-weight ratio ...a good measure
of sensitive, speedy response and long life. In
fact, because they’ve standard size sapphire bear-
ings and steel pivots supporting just a “‘wisp”
of coil weight, MB instruments wear indefinitely!
We'll be glad to cooperate on any adaptations
needed for your applications, and have an MB
engineer work out the details with you. Write for
full information, and our new catalog that de-
scribes the complete line of MB instruments.

MINIATURE ELECTRICAL INSTRUMENTS FOR
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FERRANTI DIVISIONS OFFER

LOW COST rrobpucrts

FERRANTI HIGH QUALITY

TRANSFORMERS

AUDIO AND POWER TRANSFORMERS
CHOKES - FILTERS - COILS - ETC. ETC.
STOCK UNITS
HERMETICALLY SEALED — CUSTOM BUILT
LARGE OR SMALL QUANTITIES

FERRANTI HIGH QUALITY

WIRING & ASSEMBLIES /i

ELECTRONIC AND MECHANICAL ASSEMBLIES
SUB-ASSEMBLIES - COMPONENT PARTS

FERRANTI NOW OFFERS
THE BENEFITS OF WAR-GAINED EXPERIENCE
ON ALL TYPES OF
ASSEMBLY JOBS — LARGE OR SMALL

FERRANTI HIGH QUALITY _
SHEET METAL & BAKELITE

FABRICATION

FROM SHEETS, RODS AND TUBES —PANELS
CASES, TERMINAL BOARDS, RACKS, CHASSIS, ETC.

CUT — PUNCHED — DRILLED — ENGRAVED
FINISHED TO SUIT YOUR NEEDS

éUAL!TY— AT LOW COST..PROMPT DELIVERY :
FERRANTI ELECTRIC, INC. « RCA BUILDING

NEW YORK 20, NEW YORK
SEND US YOUR SPECIFICATIONS FOR IMMEDIATE ATTENTION
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Directly gear-driven at both 78.26 and 33.33 rpm by a
synchronous motor, the playing time of recordings made on
the Presto 14-A corresponds to the original program time
with split-second accuracy. The only deviation in speed may
be due to variations in power supply frequency which seldom
exceed 0.17,. Rotational flutter and background noise from
mechanical sources are at an absolute minimum.

The Presto 14-A represents a major advancement in the
design of recording turntables, having all of the performance
characteristics demanded by experienced engineers. Ilus-
trated below is the new 14-A gear drive.

For full specifications of
the Presto 14-A please
write Presto Recording
Corporation, 242 West
55th Street, New York
19,N.Y.Toinsure future
delivery within a reason-
able time, we suggest
you place your order on
our priority list since or-
ders are considerably in
advance of production.
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RECORDING CORPQRATION

242 WEST 55TH STREET, NEW YORK 19, N. Y.
Waiter P. Downs, Ltd., in Camada

WORLD’S LARGEST MANUFACTURER OF INSTANTANEOUS SOUND RECORDING EQUIPMENT & DISCS
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Sottve Manaferctivating Coyposatson
GENERAL OFFICES: 285 MADISON AVENUE, NEW YORK 17, N. Y.
PLANTS AT CHICAGO, ILL.; NORTH BERGEN AND BAYONNE, N. J.

PAPER, MICA AND ELECTROLYTIC CAPACITORS FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES
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DEPRESSION 1IN °477

...controls can bring one

ness man,who values freedom,to protest against

government regulation. On this account, many
people who do not know the facts in detail are in-
clined to discount current business protests against
the post-war application of wartime economic con-
trols. This is particularly true since in his report for
the third quarter of this year, the Director of War
Mobilization and Reconversion implied that busi-
ness is in fine health by remarking that “business
profits, after taxes, are at the highest point in
history.”

In complaining about government controls, how-
ever, the American business man is not crying wolf.
These controls were an essential war weapon. Now,
however, they are contributing decidedly to a twist-
ing and distorting of the American economy in a
degree which, if not soon corrected, may well start
production and employment down the toboggan.

One general indication of how badly twisted our
economic system has become is found in the wide
disparities in the amounts by which different groups
of prices have increased. Since 1941, for example,
farm prices have advanced an average of about
125%. Industrial prices, more tightly controlled than
any other group except rents, have increased only
about 32%. Meanwhile, straight time hourly earnings
of industrial workers have gone up about 60% and
the cost of living about 43%.

The advances of individual prices within these
groups have also varied enormously. Among indus-
trial prices, that of finished steel has gone up only
about 14% since 1941, while lumber has gone up over
50%. Hourly wage rates in the women’s garment
industry have gone up 116%, while those in the
brewing industry have gone up only 33%. That share
of the cost of living due to rent has gone up only
4%, while that due to the cost of clothing has gone
up over 60%.

Well, What Of It?
At least four things of major importance:

IT IS CONVENTIONAL for the American busi-

1. Production, under the influence of price
control, has been heavily concentrated in some

lines to the neglect of others. Result—unbalanced
production, unbalanced inventories, and a seri-
ous cut in the flow of goods to consumers.

2. More or less uniform post V-J Day wage
increases, promoted by the federal government,
have imposed a far more serious cost problem on
some industries than on others. This is particu-
larly true of some of the most basic industries.

3. While, as a whole, “business profits, after
taxes, are at the highest point in history” (due
in part to a temporary excess profit tax rebate
arrangement) there are enormous disparities in
the profits of different industries. Some key in-
dustries are making little or no profits.

4. If not corrected, the distortion of prices,
wages and production, which has resulted in
such a wide disparity of profits, can contribute
decisively to a major business upset.

The most striking example of the distortion of pro-
duction by controls was, of course, that provided by
a metropolitan meat famine at a time when beef
cattle crowded the ranges. This has now been recog-
nized. But there are many other distortions. Abun-
dance of sports clothes, acute shortage of more essen-
tial clothing made from the same kind of cloth.
Successive shortages of critically important products
like baling wire and nails as the price lid on steel
is jiggled first this direction and then that.

Some of these distortions of production are due to
material shortages. But a major contributor is un-
even application of controls, and the total removal of
some while others are held firm. Among the results
are bulging inventories of partially completed assem-
blies and shut-downs while waiting for parts.

Wage Complications

While price controls, unevenly applied, have
shunted production first this way and then that, the
federal government has further complicated the situ-
ation by promoting uniform wage rate increases
without regard to varying capacities to pay them,
The greatest single contribution to this distortion
was made by the President himself. In the course of .
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unsuccessfully trying to mediate the dispute over
steel wages last January he recommended a wage
rate increase of 18% cents an hour. Immediately that
increase was accepted by organized labor as par for
the first round of wage adjustments, having the sanc-
tion of the White House itself. The game then be-
came to beat par.

But the capacity of different industries to pay
wage increases varied greatly. During the war some
had hiked their pay much more than others. More-
over, in some industries wages are a much larger
element of total cost than in others. In 1939 (last
year for which figures are available) wages ranged
all the way from 2%% of total sales in cigarette
manufacturing to 34.3% in hosiery manufacturing
and 65.2% (for wages and salaries combined) in soft
coal mining.

Under these circumstances, some industries were
far less able to meet a uniform wage increase than
others. Nonetheless, many of them had uniform wage
increases imposed upon them. Then the price lid was
held firm. This, coupled with material shortages and
production difficulties which also choked output,
squeezed the profit right out of those industries.

A Study In Contrasts

Some of the most important industries are making
little or no profits while they bump along on a pro-
duction volume which fails to meet consumer needs
and prevents attainment of maximum efficiency. The
automobile industry affords one conspicuous exam-
ple. Another is electrical manufacturing, and rail
equipment is yet a third. All of them are crucially
important. Many other lines of business, of course,
are extremely profitable. For example, the profits of
a group of large retail stores were 150% higher dur-
ing the first half of this year than they were a year
ago; the profits of a group of motion picture com-
panies were up 140%.

In the meantime, the workers in some of those
low-profit industries are in no bed of roses. The in-
crease in the cost of living since 1941 is now outstrip-
ping the increase in the hourly wage rate of workers
in a number of industries, where wage rates have not
risen as much as the average. On a weekly basis, a
shorter work week, with less overtime, has combined
with the recent upsurge in consumer prices, to place
the living standards of some of these workers below
the wartime level.

Such circumstances obviously create pressure in
the ranks of these workers for another round of
wage increases. But as long as the profit remains
squeezed out of their industries wage increases, if

any, must be translated either into higher prices, or,
if the government sits tight on the price lid, into
losses which will discourage production and ulti.
mately cost workers their jobs.

What To Do?

Salvation both for the workers and for employers
in the relatively profitless section, a peculiarly im-
portant group of industries, must be looked for
primarily by increasing productivity, thereby de-
creasing the cost per unit. Part of this higher pro-
ductivity can come only from individual efforts
of the workers themselves. Another part can come
from an elimination of bottlenecks in materials and
parts which prevent the labor force from working
most efficiently. Only by greater output per man-
hour can workers and management solve their
common problem.

Until productivity has been thus increased, it is
hard to think how the federal government could do
a greater disservice both to labor and to industry
than to repeat its performance of promoting a uni-
form national wage increase. With the present dis-
tortion of the national economy, some industries
might again take such an advance in their stride.
With many others it would raise even greater havoc.

While avoiding like the plague promotion of an-
other uniform wage adjustment, the federal govern-
ment must make it a primary objective to relieve
distortions caused by the uneven application of other
controls, primarily price control. Nature has given a
lift to the elimination of distortions by providing
bumper grain crops which should in time reduce that
staggering disparity between a 125% increase in
farm prices and a 32% increase in industrial prices.
But that process must be speeded as a matter of
conscious policy. No element of such a policy is more
important than expediting the decontrol of industrial
prices. Such a course is clearly essential to achieve
that balance in the production of materials and parts
required for maximum output.

Business and labor both want a sustained prosper-
ity in which all will share. Sustained prosperity can
be achieved only if we eliminate the distortions in
wages, prices and profits which now restrain so much
vital production.

o5

President McGraw-Hill Publishing Company, Inc.

THIS IS THE 52vp OF A SERIES
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Preduct of TZLEX, Inc, Minneondlis, Minn.

Il

TEI.EX tells an impressive PLASKUN story

The TELEX unde--pillow spea<zr is a new and
extremely rugged electro-magne-i- :ound generat-
ing unit. [t is desigred for normal scurd reproduc-
tion when placed under a pillow, o- as a personal
radio soft speaker not ~equiring headplones. Thou-
sands already are in use in hospitais, hotels, homes,
Pullman cars, bus lines, air lines and other places
where soft, high-fidelity radio reproduction isdesired.

The TELEX under-pillow speaker is an ideal appli-
cation of Plaskon, using almost every one of the
many advantages of this versatile plastic material.
The beautiful, rich-looking case is strong and shock-
proof, not easily damaged, and adequately protects
the enclosed electrical mechanism. The vibrating
sound-generating surface is inductively coupled
to the electro-magnetic structure. The absence of
cemented connections assures clear, rattle-free per-
formance throughout the life of the instrument.

The hermetically sealed, continuous housing makes-

it impossible for the user to tinker or tamper with
the operating elements.

Plaskon Molded Cobcr makes th's TELEX
unit warm and 1rienc ly to the teuch. The
gleaming,colo-fal,noa-porous su rface will
not tarnish, check or corrode. It is imper-
vious to the acton of oils, grezses, alco- C
hol, acetone and other common solvents.

Plaskon materials have distinctive features that
give them wide-spread application in the electrical,
cosmetic, drug, garment and many other industrial
fields. We shall be glad to help you adapt the many
advantages of these versatile materials to your
manufacturing acd merchandising needs. Write
for free illustrated book on Plaskon plastics.

TRADE MARK REGISTERED

" MOLDED COLOR

PLASKON DIVISION « LIBBEY « OWENS * FORD GLASS CO. = 2136 Sylvan Ave., Toledo, 0. ® Carudian Agent: Canadi

Industries, Lid.,, Mentreel-P_Q.
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Built to Last

MULTIPLE
SECTION
SWITCH

RS-40

.. . With Unlimited Circuit Possibilities

"BUILT TO LAST” tells only part of the story of this Mallory
switch which combines compact design with remarkable
circuit flexibility.

Ask for RS Specification-Layout Sheets

Printed on thin paper to permit blue-
printing, these sectional drawings in- s . . 3 3

dicate standard and optional dimensions It’s designed specifically for radio receivers where higher-
—make it easy for you to order pre- torque, snap indexing is essential. And in common with other

duction s les of RS switches built . . PG
f;nmz;uy“;;f ’:é;ﬁ?rzmem:v;;ml; Ask members of the Mallory RS line, it has these additional features:

your nearest Mallory Field Representa-

tive or write direct for a supply. New, heavier staples and stapling technique, insuring tight ter-
. minals . . . New stator design improves rotor and contact align-
“HAT - h! ment . . . Double wiping contacts . . . Silver-to-silver contacts

: Lo —— . « . Indium-treated, silver plated rotor segments.

f R Sound like a switch that fits your product? Then write today
e for RS Switch Data Folders and Specification Sheets. If special
= =5 problems are involved, Mallory engineers are ready to help.
2l T Standard Mallory switches may be readily obtained from your

FRONT VIEW OF INDEL PATE ELEVATION VIEW OF RE SwiTem . Mallory Distributor.

¥

P. R. MALLORY & CO., Inc., INDIANAPOLIS &, INDIANA
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ELECTRONICS...KEITH HENNEY....Editor...NOVEMBER. 1946
|1
> D. G. F. .. As part of a plan conceived before the responsibility for the operation of the paper. From

war and delayed in coming to proper fruition because
of the war, Donald G. Fink becomes Editor of ELEC-
TRONICS on November 15.

Mr. Fink came to the editorial staff in 1934 from
MIT where, after graduation in communication engi-
neering, he had put in a year of research in the
departments of geology and electrical engineering.
During the succeeding years he became Associate and
then Managing Editor., Loaned to the Radiation
Laboratory shortly after its formation, he had much
to do with the development of loran and the location of
stations in the European and Asiatic war theaters. In
the office of the Secretary of War under E. L. Bowles
his electronic background was put to good use in the
development of electronic aids to aviation. Returning
to the staff late in 1945 as Executive Editor, he was
soon asked by the Navy to go to Bikini on a special job,
coming back to this country in September of this year
after a four-months jaunt into the Pacific.

During Mr. Fink’s years on the staff his interest in
television resulted in the design and construction of
receivers later described in ELECTRONICS, in service
with the National Television Systems Committee, and
later with the Radio Technical Planning Board. Two
of his four books, “Principles of Television Engineer-
ing” and ‘Television Standards and Practice,”
stemmed from this interest.

Mr. Fink’s taking over the full responsibility for
directing the editorial activities of KELECTRONICS
relieves the present editor of that more-than-full time
job, a prospect which alternately looked bright and
then dark as the vagaries of the war dictated.

After 16 years on the job, the present editor looks
with much favor upon younger shoulders taking on the
task of seeing that the magazine is, as always, at the
top in its service to the technical side of a young and
vigorous industry. He is happy to be able to continue
with it as Consulting Editor, maintaining his office
with the staff and continuing the many friendships
which nearly twenty-five years of technical publishing
have formed. In addition, there are certain jobs which
can be undertaken only by a man free from direct daily

time to time the results of such activities will find
their way into the editorial pages.

» CODE . . . Rummaging around the editorial office
recently, on a clean-up campaign, the first book in
which manuscript records were kept was found. The
first entry, dated June 1, 1931, was for a manuscript
entitled Super-Midget Radio Transmitter, by James A,
Code, Jr., Captain, U. S. Army. Not long ago the
author of this article retired from the army after a
distinguished career, most recently as Assistant Chief
Signal Officer. Major General Code is now vice presi-
dent of the Automatic Electric Company, Chicago,
where he is playing a new, but none the less important,
role in the communications business.

In a recent letter to the editor, General Code
expressed very clearly the importance of maintaining
the spirit — as well as the funds — for research in our
military and naval departments:—

“Most of our military and naval expenditures in time
of peace are like fire insurance premiums — we hope
that we may never need to get any benefit from them.
Funds put into research and development form one
outstanding exception to this rule; they pay dividends
in peace or war, and without regard to the military
objectives of the projects to which the funds are
applied; one might almost say in spite of those objec-
tives. For military and civilian engineering are so
closely allied that one cannot advance without pulling
the other with it. The military side automatically
falls heir to civilian advances. It, therefore, applies
its funds to projects which seem to have no civilian
application, or where the goal seems so remote that
commercial companies cannot take the risks involved.
That was the way the Signal Corps got its first oper-
ating radar equipment in 1937, when the commercial
companies did not want to touch the project, yet the
civilian byproducts alone have more than justified
every cent of the cost. That is the way it will always
be. That is why, whatever else we do to our military
and naval establishment, we must not skimp their
development funds, for those funds pay dividends in
money, in security, and in human lives.”
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ELECTRONICS
AT BIKINTI

Telemetering, radio and radar monitoring, television and

TABLE 1

Electronic Equipment
Exposed to the Bikini Bombs

Type Test Test
Able Baker
Fire-control radars...... 18 46

Surface-search radars.... 66 64
Air-search and airborne

radars .............. 85 68
Radar repeaters......... 160 97
Radar  countermeasures

equipment ........... 36 36
Radar and radio beacons 7 7
IFF equipment ......... 277 237
Radio transmitters...... 251 222
Radio receivers ........ 813 720
Antennas .............. 10 10
Radio  transmitter - re-

CeIVErS «.....vuieennn 498 525
Sonar echo-ranging equip-

ment ......iieia.. 10 40
Sonar echosounding

equipment ........... 78 61
Loran navigation equip-

Menl «.onvreeneeannn. 37 36
Communications  auxil-

iary equipment ....... 1069 1013
Teletype equipment .... 5 —
Test equipment ........ 288 274

Telephone. intercom-

munication .......... 123 70
Radio direction - finding

equipment ........... 1 3
Total 3835 3529

HE PURPOSE of the electronic

program of Operation Cross-
roads was twofold: (1) to expose
electronic equipment of the Navy
and the Army to the effects of
atomic bombs and to assess the
damage, and (2) to provide elec-
tronic systems for measuring and
observing the technical effects as-
sociated with bomb explosions, such

as water and air pressures, radio-

wave propagation,
and the like.

To implement this program, the
Electronics Coordinating Officer
was appointed to organize and di-
rect the work. A staff of 85 offi-
cers, 75 civilians and 300 enlisted
men was assembled, all electronic
specialists, The civilians were re-
cruited from the Naval Research
Laboratory, the Signal Corps Engi-
neering Laboratory, and from 13

21
»

wave heights

stratovision measured effects of atomic bombs, while

3,800 electronic equipments were exposed on target ships.

First published details of Crossroads electronics program

By DONALD G.

FINK

Erecutire Editor,
FElectronies

and

CAPT. CHRISTIAN L. ENGLEMAN, U.S.N.

FElectronics Coordinating Officer
Joint Task Force One

industrial and academic labora-
tories. This group was charged
with all the electronic activity of
the task force, except the airborne
drone control equipment and
the Manhattan District bomb-det-
onating and timing-signal systems.

The base of operations of the
Electronics Coordinating Officer
(ECO) and his

staff was the,

USS Avery Island, a -10,000-ton
Liberty-type hull converted for use
as an electronic supply and repair
ship. This ship was remodeled to
provide air-conditioned laboratory
spaces and quarters for the staff,
and a number of specialized an-
tenna structures covering the fre-
quency range from 7 me to 26,000
me were installed topside.

Telemetering receivers (center) for recording pressure-time pulse of underwater burst.
High-speed camera (right) rcords at the rate of 600 inches of 35-mm film per second

%-: .:\\xm! :
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All set for the Baker Blast. Technical personnel aboard radar platform of USS Avery Island, a few minutes before the second

atomic explesion.

The basic job of the ECO was to
determine what happened to stand-
ard military electronic equipment
when exposed to the air burst and
underwater burst of the atomic
bombs. The target ships numbered
75 in Test Able (air burst) and 73
in Test Baker (underwater burst).
All of the electronic equipment nor-
mally installed on these ships, in-
cluding radio transmitters and re-
ceivers, radar, sonar, loran, public
address and communicating equip-

ment, was examined prior to each
test and its condition recorded.

Exposure and Inspection of Equipment

Prior to Test Able, 97 pereent of
all the equipment was found to be
in operating condition. In addition
to shipborne equipment, electronic
equipments of the Naval air arm,
and of the Army Ground Forces,
were exposed on the decks of vari-
ous vessels and on Bikini Island. In
all, this array of equipment num-

Permanent records of signals were made by photographing cathede-ray screens,
Here is setup for measuring infra-red radiction from blast

Note radar monitoring dishes, and intercept antennas on mast (top center)

bered 3,835 different items in Test
Able, 3,529 items in Test Baker, Ta-
ble T shows the breakdown of ex-
posed equipment by types.

Some idea of the scope of the
damage inspection job can be gath-
ered from the fact that over 800
communications-type receivers were
exposed, the radar equipment num-
bered nearly 300 major items, test
equipment over 250 major items,
and even specialized items like
sonar and loran numbered approxi-
mately 50 major items of each type.

Following each blast the target
equipment was inspected, at first
visually and later, when power was
available, by thoroughgoing appli-
cation of test equipment. This job
took a force of 150 specialists sev-
eral weeks following each blast. The
condition of each equipment follow-
ing each blast was recorded in
tabular form, requiring a report of
1,060 pages for the Able test alone.

Details of the damage caused to
electronic equipment have been
classified “secret” by the Joint
Chiefs of Staff and hence cannot be
revealed. The distance relative to
the bomb within which equipment
suffers severe damage, not repair-
able at sea, the additional distance
within-which minor damage is sus-



K-band (one centimeter) dish for monitoring AP5-34 radar transmissions through blast
cloud, Note curved waveguide feed

tained, and the distance beyond
which the damage is negligible,
are known. Thus, the damage-
inspection function of Operation
Crossroads was successfully accom-
plished. General conclusions have
been drawn, the weak points of
particular equipments revealed, and
this information is being for-
warded to equipment designers in
the Naval Bureaus and the Signal
Corps.

Electronic Instrumentation

While the primary purpose of the
Bikini tests was to assess damage
produced by the bomb at various
distances, it was not sufficient
merely to expose the equipment and
examine it afterwards. This pro-
cedure would reveal what had hap-
pened, but would leave largely
unanswered the question of how the
damage was caused,.
factor involved the values of pres-
sure, temperature, blast and shock
to which the equipment was sub-
jected. Without such quantitative
information, designers would find
it difficult to improve the designs
found inadequate. To permit in-
terpretation of observed damage, a

The radio and radar monitor room. These

men, from Naval Research Laboratory,

were busy with equioment shown and did
not see Able blast

86

This “how”

program of scientific instrumenta-
tion was set up.

In the field of electronics, this in-
strumentation program had five
major parts: (1) television for
direct observation of the blast and
its effects, and for measuring the
heights of waves; (2) a study of
electromagnetic wave effects, in-
cluding monitoring of radic and
radar equipments operating during
cach blast, these being on ships and
on one of the Bikini islands; (3)
telemetering of air and water pres-
sures created by the explosions;

(4) telemetering of radioactivity,
and (5) precise measurement of the
relative timing of various events
connected with the explosion.

The Television System

Two light-weight television trans-
mitting systems (type ARK/ATK
or “Block III”) were set up on
Bikini Island, about three miles
from the blast center. These equip-
ments weigh only 100 bounds, have
a power output of 10 to 15 watts in
the frequency range 150 to 270 muc,
and produce a 350-line 40-frame
picture using a standard iconoscope
camera. The equipment was
mounted atop 75-foot steel towers
and so positioned that one camera
viewed the target fleet, taking in
about 10 of the principal target
ships at the center of each array,
while the other was trained on the
nearby beach to televise waves
caused by the exposions. Approxi-
mately 20 receivers were distrib-
uted among seven observing ships,
including Admiral Blandy’s flag-
ship, the press ship, two official
observer ships (military, scientific
and United Nations observers), and
three ‘“working” instrumentation
ships. The receivers employ 7-inch,
green-phosphor cathode-ray tubes,
and can tune to any of ten 8-mc
channels separated 12 mec. Each
receiver was fitted with one or more
monitor picture tubes located at
various points in each ship to per-
mit as many as 100 observers to

www americanradiohistorv com

November, 1946 — ELECTRONICS



view the scene simultaneously.

One of the problems of televising
the air burst was the intense light
generated by the atomic fission.
Advance information stated that at
the three-mile distance, bomb
brightness would equal or exceed
that of the sun for a period of sev-
eral seconds. Since it was known
that direct exposure to such light
would burn the mosaic of the
iconoscopes, tests were conducted
at Bikini to determine the density
of the optical filters necessary to
protect the cameras. It was found
that 100 percent modulation of the
television carrier occurred when a
camera viewed the sun through a
filter of density 2.1 (transmission
0.008). It was also found that an
illumination several hundred times
that of the sun could be safely
handled for a period of a few
thousandths of a second. This was
proved by exploding a four-million
lumen flash bulb directly in front
of the lens at a distance of one foot
and noting the effect on the video
waveform.

To protect the camera which
viewed the air burst directly, a
magnetically  operated  solenoid

carrying a neutral-density filter of
density 2.4 was positioned in front
of the lens and controlled by a tim-
ing circuit having a delay of 13
seconds. The filter was positioned
by a radio timing signal, scheduled
for 5 seconds before the blast, and
removed 8 seconds after the blast.

For reasons of safety and security,
several of the observing ships were
stationed at about 20 miles from
the air blast. This exceeded the
range of the 10-watt carrier, since
the transmitter and receiver an-
tennas were no more than 75 feet
above ground. Accordingly, it was
decided to operate an airborne tele-
vision relay on the stratovision
principle. Transmitting equipment
identical to that on Bikini Island
was installed on two PBM Maviner
flying boats. Standard Block III re-
ceivers, which had been installed
in the aircraft to permit motion-
picture photography of the televi-
sion scenes, were connected to the
transmitters. The frequency sep-
aration between received signal and
relaved signal was 24 me, sufficient
to avoid feedback difficulties. Ex-
cellent reception at the 20-mile
range was achieved by this method,
and recognizable pictures could be
seen at 45 miles. During the Baker
test, the ships were located at 10 to
12 miles, and the relay proved un-
necessary when three-element direc-
tive arrays were installed on the
Bikini transmitters.

One of the outstanding aspects
of the television project was the
reliability of unattended transmit-
ter operation. In each test the
transmitters were turned on about
2:00 am, and the camera circuits
adjusted without an image, since
darkness prevailed. Thereafter the
transmitters continued to function

ELECTRONICS — November, 1946
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Don Fink, Executive Editor of Electronics,

makes wire recording just prior to Able

Day blast. Goggles reduced glare of blast
by more than 10,000 times

e E
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“Black boxes’,

the battery-operated radio
receivers, selective filters and relays which

turned on equipment automatically just

prior to each Bikini blast. Several hundred

of these units were spread over target
ships, observing ships, and islands

without interruption, and without
failure of any kind, surviving the
effects of the blast and continuing
to operate until turned off some 15
hours later. The images, while not
of broadcast quality, were entirely
adequate for the purpose and gave
observers the first indication of the
extent of the damage. The waves
were of negligible height at the
Bikini shore following the air burst,
but were 5 to 10 feet high following
the underwater test.

Radio and Radar Monitoring

The monitoring of radio and
radar equipment had two purposes:

Bow of the USS Avery Island, showing
radar platform from rear. Vertical whip
antennas were used to monitor ¢c-w trans-
missions on § to 15-mc from target ships
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Une was to observe the effects of
the blast on the frequency, power
output, pulse rate and pulse width
of various radio and radar trans-
mitters which were operating at
the time of the blast on the target
ships. The second was to observe
what effects the blast cloud and its
associated phenomena would have
on radio wave propagation at vari-
ous frequencies, particularly attenu-
ation, generation of noise and
atmospheric  disturbances, and
radar reflections from the target
array.

For this purpose a large number
of receivers and antennas were set
up on the USS Avery Island and on
Aomoen Island (one of the Bikini
group) to record radio signals.
Recording milliammeters and oscil-
loscopes photographed by motion-
picture cameras were used to pre-
serve the records. The frequency
range covered the 5 to 15 me short-
wave communication band, the 200-
mc range used by low-frequency
radar and iff equipment, and the
10, 3, and 1l-cm microwave radar
bands. These equipments were
successful in recording a number of
interesting effects, details of which
are still classified. In general it
may be stated that an atomic ex-
plosion constitutes no serious bar
to the employment of radio waves
in the near vicinity.

Two 3-cm radar equipments on
Aomoen Island produced records of
the disposition of the target array
before, during and after each ex-
plosion. These records are of value
in placing the time at which various
ships sank, at times when smoke
and spray prevented conventional
photography.

Elaborate arrangements were
made to observe the blast cloud by
radar at various distances. This
was successfully achieved, although
the distances and other pertinent

details cannot be published. Rec-
ords were also made of the
“spherics” disturbances (natural

static) present on the 0 to 5-me
range before, during, and after the
blast in the Bikini area and at re-
mote locations in Wake and Guam.
The transmissions of standard Navy
c-w transmitters, with keys tied
down during the blasts, were moni-
tored at Naval, FCC and other
government monitoring stations.

To measure air and water pres-
sures created by the explosions as a
function of time at various posi-
tions, it was necessary to set up
several remote measuring systems.
One of these telemetering systems
used pressure gauges mounted on
the superstructures and hulls of
selected target vessels. The output
of these gauges modulated 600-watt
70-me frequency-modulation trans-

Monitoring equipment and recorders. The photograph shows just a small portion of

the gear used to cover all frequencies from 5 mc to 26,000 mc. during the Able blast,

Oscillographic cameras (left and right) and recording milliammeters (center) made
permanent records

: ] e e
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Weird collection of antennas on mast in-
cludes vertical 70-mc array for telemeter-
ing, seven intercept antennas with ground
planes for 100-200 m¢, and a corner re-
flector for television reception

mitters. In the air burst, 18
gauges were attached to a single
transmitter which was connected to
each gauge in turn (time sequence
telemetering). In the underwater
test, the rate of rise of pressure
was much greater and the full
bandwidth of the system was used
to transmit the pressure pulse from
a single gauge, five gauges and
transmitters being used in all. Re-
ceivers located on the USS Avery
Island reproduced the pressure-
time pulse, which was recorded by
a moving-coil oscillograph on paper
tape in the case of the air burst,
and by a high-speed cathode-ray
oscilloscope on motion picture film
in the underwater burst.

A similar record of pressure in
air and water was obtained by a
string of 15 sonobuoys, (water-
borne, battery-operated transmit-
ters) arranged along a radial line
from the target center at intervals
of 100 feet. DMicrophones and
hydrophones, when actuated by the
blast, modulated the corresponding
transmitter, which in turn actuated
receivers on Aomoen Island some
seven miles distant. A 15-element
moving-coil oscillograph recorded
the signals as functions of time on
a photographic paper tape. This
and similar photographic records
were removed from Aomoen Island
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after the Baker test by helicopter,
since the radioactivity was too in-
tense to permit approaching the
island by boat. Film records of the
radar images were fogged by ra-
dioactivity and might have been
completely ruined if allowed to re-
main until the radioactivity had
subsided.

Still another telemetering system
was used to transmit radioactivity
levels from the target vessels after
the Baker test. ~Geiger-counters
and ionization gauges were con-
nected to standard Signal Corps
SCR-694 Dbattery-operated trans-
mitters, so connected that each
pulse of the detector caused a break
in the carrier. The outputs of re-
ceivers on the USS Avery Island
were connected to recording mil-
liammeters which recorded the in-
tensity for a period of several days
after the explosion. The radio-activ-
itv was intense. A continuous plot
was kept. From the various rates
of decay observed, it was possible to
predict long before the vessels were
boarded that they would remain
uninhabitable for many weeks if not
months. Even at the present writ-
ing, more than two months later,
many of the vessels can be boarded
safely only for brief periods. _

Remote control was used to guide
drone boats in and out of the con-
taminated area, to pick up water
samples as a further aid in deter-
mining radioactivity levels, and to
aid in computing the efficiency of
the atomic bomb. This equipment,
adapted from remote control equip-
ment developed during the war,
permitted the motor to be started,
the anchor slipped, the throttle ad-
vanced or retarded, and the rudder
turned left, right or centered, and
operated a pump for -collecting
water samples, all by pushbutton
control from a vessel outside the
lagoon. Airborne observers guided
the controllers, by radioing instruc-
tions to the control ship. This
equipment operated successfully
and permitted observation long be-
fore human beings could approach
the contaminated area.

More conventional electronic
equipment in the form of a 50-watt
broadcast transmitter was operated
by the ECO for the entertainment
of the Task Force. Wire recorders
were also used to preserve running
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accounts of the activity aboard the
ship during both tests.

The many electronic equipments
involved were set in motion just
prior to the blast by audio timing
signals sent by radio from the USS
Cumberland Sound, the laboratory
ship of the Manhattan District.
These were received by battery-
operated receivers, fitted with se-
lecting filters and relays te actuate
equipment at internals from two
minutes to two seconds prior to
each blast. As a check on the epera-
tion of these devicesx, in the Baker

test a time-maonitoring system was
set up which related the time sig-
nals, and the actual detonation, with
world time, by comparison with
WWYV signals.

All of this complicated electronic
equipment operated satisfactorily,
with a4 few exceptions traceable to
human error or to the faet that the
delicate equipment aboard the tar-
et ships was put out of action by
failure of power supply or by th
blast itself. Interpretation of the
results and correlation with ob-
served damage are now underway.

Battery of two television receivers and associated menitors, mounted in "oifice” of
electronics laboratory ship. Additional monitors were provided in lounge and an bridge

The Hobart camera, which took still pictures from television picture tube (in black
case at left), at rate of one per secand. processed them automatically, and projected
positive imagz on screen (at right) two minutes later
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Wideband Microwave
Amplifier Tube
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FIG. 1—The traveling-wave tube projects through the input and output couplings of a waveguide circuit. Electron gun is at the left

HE TRAVELING-WAVE TUBE, ulti-
timately to be used as a re-
peater on coaxial and radio relay
circuits, is a wideband amplifier for
frequencies in the vicinity of 4,000
me. It has an operating bandwidth
of 800 mc, which is limited primar-
ily by the coupling between tube
and microwave waveguide circuit.
The tube consists of an electron
gun that projects a beam of elec-
trons at a velocity one-thirteenth
that of light down the axis of a
metallic wire helix. Bcth ends of
the helix terminate in antennas
that couple to the external wave-
guide circuit. The wave from the
waveguide is picked up at the end
of the helix at which the electron
beam enters, travels down the helix
absorbing energy from the electron
beam as it does so, and is reradi-
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ated at increased strength from the
antenna at the other end of the
helix.

The tube is now undergoing ex-
tensive tests at the Bell Telephone
Laboratories to determine its op-
erating characteristics and the cir-
cuits in which it is most useful.

Coupling Clrcuit

Whereas other forms of micro-
wave tubes such as the klystron and
magnetron depend on resonant cav-
ities for coupling between the elec-
tron stream and the electromag-
netic circuit, the traveling-wave
tube obtains the coupling by means
of nonresonant line. Resonant cir-
cuits are used to obtain a high
field strength and hence efficient
coupling. However, in tubes using
resonant circuits, the coupling is
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confined to a relatively small region.
By extending the region over which
the electrons deliver their energy
to the field, which is done in the
traveling-wave tube by using a non-
resonant transmission line instead
of a short gap in a cavity, efficient
coupling is obtained despite the
necessarily weaker field of the non-
resonant circuit. In this manner it
is possible to obtain a very wide-
band amplifier for the microwaves.

Wave energy is coupled into the
helix by an antenna, As shown in
Fig. 1, the tube is mounted so that
it projects through the terminating
cavities of a waveguide transmis-
sion circuit, which in turn couples
to the coaxial or radio link. There
are antennas similar to electrostatic
probes extending from the ends of
the helix into the waveguides.
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Characteristics and operating principles of the traveling-

wave tube are explained

in nonmathematical terms.

The tube, designed for multichannel microwave relay
systems, provides a high gain, wideband amplifier for

use in television or f-m network circuits

The antenna at the input end of
the tube couples to the receiving
end of the incoming circuit; the an-
tenna at the output end of the tube
couples to the transmitting end of
the outgoing circuit. The electro-
magnetic wave traveling down the
waveguide circuit is picked up by
the input antenna of the tube, trav-
els down the helix, and is reradi-
ated into the circuit by the antenna
at the other end of the helix. These
antennas must have sufficiently
high Q to efficiently transfer the
wave energy, but must be suffi-
ciently broad in their tuning to
transmit the wide band for which
the tube is to be used. These two
requirements are mutually exclu-
sive, so a compromise design must
be made.

The electron beam that leaves at
the output end of the tube is re-
turned to the conductive circuit by
a collecting anode as shown in Fig.
2. The velocity of the electrons is
adjusted to be slightly greater than

that of the axial velocity of the
traveling wave. Although the elec-
tromagnetic wave travels along the
wire of the helix at a velocity very
near that of light, its axial velocity
is less, depending on the pitch and
radius of the helix (V, = v/2xrn:
where V, is axial velocity, v is wave
velocity along the wire, 7 is the helix
radius, and » is the turns per inch
of the helix).

Amplification

Gain is a function of the relative
velocity between electron beam and
traveling wave. Beam velocity is
readily controlled by the accelerat-
ing potential in the electron gun.
Tube gain rises as the initial beam
velocity increases, passing through
a maximum at a velocity slightly
greater than that of the traveling
wave, and falling off at higher ve-
locities. The gain also increases
with the number of electrons in the
beam, which can readily be con-
trolled by regulating the current

POWER SUPPLY ELECTRON GUN
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FIG. 2—Pictorial circuit shows how helx is coupled to waveguide at input and

output ends.
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Guide extension along helix serves only as electrostatic shield
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INPUT
ANTENNA

ELECTRON
GUN

Tube provides nonresonant coupling be-
tween electron beam and traveling wave
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from the cathode of the electron
gun. Near the optimum velocity
there is a self-regulating action of
the electron beam on the wave ve-
locity to maintain the proper rela-
tion between wave and electron ve-
locities.

Because gain depends on velocity
and density of the electron beam,
operating potentials of the electron
gun must be stabilized, or, if de-
sired, variable losses over the mi-
crowave circuit can be compensated
by an automatic volume control cir-
cuit operating on the electron gun
potentials.

Gain also depends on the number
of wavelengths along the axis of the
helix, and is about a decibel per
wavelength. Thus as the frequency
is decreased, thereby reducing the
number of wavelengths along the
helix, the gain falls off. Amplifica-
tion in the tube, as will shortly be
explained in more detail, depends
on the interaction between the beam
electrons and the electric field es-
tablished by the wave on the helix.
As the frequency is increased, this
wave field concentrates closer to the
wire of the helix so that at high fre-
quencies the field strength along
the axis of the helix is weak and the
gain is low. Thus there are inher-
ent upper and lower limits of fre-
quency for which a given tube
amplifies. These limits lie far be-
vond those set by the antenna
coupling problem mentioned before.
Except for mechanical limitations,
there is no reason why the tube
could not be scaled to function at
any desired region in the spectrum.

There are about forty wave-
lengths along the helix at the design
center frequency. The transmis-
sion loss along the lLielix when the
tube is cold is, in one experimental
model, 30 db. When the tube is
hot, it provides a gain of 20 db;
however, a wave traveling the helix
in opposition to the electron stream
still suffers a 80 db attenuation.

That the tube transmission loss
is more than its gain is desirable in
that there will be no instability or
tendency toward oscillation in case
of impedance mismatch in the ex-
ternal circuit. If there should be a
wave reflection caused by an im-
pedance mismatch at the output of
the tube, standing waves would ap-
pear along the helix lowering the
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efficiency. The high attenuation of
the helix tends to reduce the stand-
ing-wave ratio should standing
waves be present. However, proper
terminations are essential for ef-
ficient operation.

Electron-Wave Interaction

Amplification depends on the in-
terchange of energy between the

MAGNETIC LINES
WIRE HELIX  DIRECTION OF OF FLUX
g CURRENT FLOW

ELECTRIC
MAXIMA OF
POLARITY
ELECTRIC LINES —_ NOCATEC

(S (A WAVE MOVES ALCNG HELIY

FIG. 3—Field diagram shows orientation of

electric and magnetic lines of flux in rela

tion to helix and electron beam. Coupling
is only through electric field

electromagnetic field established
along the axis of the helical coil and
the electron beam traveling axially
down the helix. Figure 3 shows
representative lines of electric and
magnetic flux of the traveling wave.
These flux lines move with the elec-
trons down the tube. Both electric
and magnetic flux are parallel to
the path of the electrons at the
core of the helix. Thus there is in-
teraction only between the electrons
and the electric component of the
field. (Magnetic flux acts only on
the component of an electron’s ve-
locity that is perpendicular to that
flux.)

The first function of the field is
to bunch the electrons. Electrons
entering the traveling-wave field at
a region of positive potential grad-
ient are accelerated; those entering
at a region of negative potential
gradient are decelerated. Because
the entering velocity of the elec-
trons is slightly faster than that of
the traveling wave, the electrons
are moving ahead, relatively, into
the wave. (It is as if the wave
were standing still and the electrons
were moving slowly along it.) The
result is that electrons entering the
wave at a region of accelerating
field pass quickly on into a region
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of decelerating field where they re-
main for a comparatively long time.
Electrons entering the wave at a
decelerating field region remain in
that region for a long time. The
result is that most electrons are in
regions of decelerating field most
of the time. Thus more electrons
are being decelerated at any instant
than are being accelerated. As a
consequence there is an over-all
absorption of energy from the elec-
tron beam by the wave field. Mo-
mentum of the electrons is trans-
formed into field energy in the
wave.

That the electrons enter the wave
field at a critical velocity slightly
greater than the axial velocity of
the wave is essential to transfer of
energy. Were the electrons to tra-
vel at the velocity of the traveling
wave, they would reach their great-
est bunching in a field of zero po-
tential gradient, but because the<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>