| Gl (4



www.americanradiohistory.com

LT

B T ST e P

ol

oo JUST ONE of numerous government radio and
electronic items now available through the
Hallicrafters Co., Chicago, agent for Reconstruc-

tion Finance Corporation.

This is a Keyer TG-10-F, an automatic unit
for providing code practice signals from
inked tape recordings. Excellent for group

instruction, sufficient power to operate up

to 300 pairs of head phones. Can be

THESE VALUABLE ITEMS /4(14‘14&[5 %aw adapted as amplifier of 10 to 15 watts
output for use with crystal mike or
phono pick up. Completely checked and
reconditioned by Hallicrafters engi-
neers. Send coupon for further details
and lists of other available items.

or very soon. Write, wire or phone for further information

. head phones + test equipment - component
parts « marine transmitters and receivers « code
practice equipment - sound detecting equipment .
. vehicular operation police and command sets -

CLIP THIS COUPON NOW

— RFC DEPARTMENT 110, HALLICRAFTERS
a Il I a EI 5 RAD Io 5025 West 65th Street . Chicago 38, illinois
f [ Send further details and price on Keyer 1G-10-F

[ Send listings of other available items

radio beacons and airborne landing equipment

HALLICRAFPTERS CO., AGENT OF RFC UNDER CONTRACY SIA-3-24
Especially interested in_____

WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF
SHORY WAVE RADIO COMMUNICATIONS EQUIPMENT

NAME.
ADDRESS. - o S
(al]) § (RN - — = _ICNE__--

COPYRIGHT 1945 THE HALLICRAFTERS CO.
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Now You Can Use MYKROY For:

@ Lorge Terminal Boards
® switch Board Panels

® Large Inductance Bars
and Strain Insulators up
to 29 inches long

+/ Switch Connecting Rods

® Transformer Covers
® Large Meter Panels

® Bases for Radio Frequency
and Electrical Equipment
assembliesrequiring large
one-piece sheets

HERETOFORE the largest sheet of glass-bonded mica insula-
tion available measured 14%” x 19%”. By doubling the
size, Electronic Mechanics, exclusive manufacturers of Mykroy,
now afford Design and Production Engineers many important,
new application and fabricating advantages.

Lower Cost per square inch affects savings as high as 33%,
depending upon work piece size, greatly reducing the cost per
fabricated part. Better Cutting efficiency lowers
cost still further extending the use of Mykroy to a
longer list of electronic applications where for-
merly cost prohibited its use.

Get the full facts about this versatile dielectric
now. Ask for a copy of the new MYKROY BUL-
LETIN 102 which describes the new, larger
19V, x 293" sheets.

MADE EXCLUSIVELY BY

/C /cs ’
ECE2="c 70 CLIFTON BLVD., CLIFTON, N. J.

CHICAGO 47; 1917 N. Springfield Ave., Tel. Albary 4310
EXPORT OFFICE: 89 Broad Street, New York 4, New York

MYKROY: IS SUPPLIED IN SHEETS AND RODS — MACHINED OR MOLDED TO SPECIFICATIONS

* SEPTEMBER, 1945
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- 29% %

- 10th
Ann.i'yefsdry.
1935-1945
A Supplisd in thick-

nesses ranging
ﬁm ‘/'ll_‘l/‘ll

MECHANICAL PROPERTIES®

MODULUS OF RUPTURE ... .18000-21000psi
HARDNESS

Mohs Scale 3-4 BHN. BHN SCO K9 Load. 53-74
IMPACT STRENGTH. ... _ASTM Chorpy .34-.41 1. [bs.
COMPRESSION STRENGTH. erenen.. 42000 psi
SPECIFIC GRAVITY . - .2.75-3.8
THERMAL EXPANSION. .000026 per Degree Fahr.
APPEARANCE Brownish Srey to Light Tan

ELECTRICAL PROPERTIES*
DIELECTRIC CONSTANT e —— _6.5-7
DIELECTRIC STRENGTH (% ") 630 Volts per Mil
POWER FACTOR .001-.002 Meets AWS L-4)
"THESE VALUES COVER THE VARIOUS
GRADES OF MYKROY
GRADE 8 Best for low loss reqeirzmants.
GRADE 38. Best for low loss conb ned with high me.
chanical strength,

GRADE S5V Best for molding appli:zat'cns.
Speclal farmulos compounded for :peciol require nents.
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MEGACYCLES AT 0 F

Based on Power Factor Measurenents made by
Boonton Radlo Corp. on standard Mykroy stack.
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I' MET\H\.ING NEWAND BETTER

IN ELECTRICAL INSULATION

)

RECENT laboratory accomplishments have made pos-
sible new grades of Formica laminated plastics that
have many qualities that were not before available in
combination in any one material.
The development of new materials—glass cloth and glass
mat fibre bases, and Melamine resins—have made this
possible.
Among these new grades are varieties that stand more
heat and more arcing than laminated material would take
before. Others provide greater mechanical strength. And
some are more efficient insulators of high frequency cur-
rents, approaching ceramics in that regard. but providing
strength and vibration resistance for parts that must perform
important structural functions.
As all of these grades are free from cellulose they resist
fungus growth. Water absorption is low and does not affect
either stability of dimensions or stability of electrical char-
acteristics,
All grades are machinable—adapted to quick efficient pro-
duction methods. Engineering details on request.

THE FORMICA INSULATION COMPANY
4670 Spring Grove Avenue °* Cincinnati 32, Ohia

SEPTEMBER, 1945 * [RADIO]
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Published by RADIO MAGAZINES, INC.

,,,,,,,,,,,,,,, Editor SEPTEMBER 1945 Vol. 29, No. 9

Sanford R. Cowan .. ___Publisher CONTENTS

} . COVER
; - : One of the first adaptations of radar to commercial use will probably
be the Proximity Indicator, an artist's conception of which is shown,
' Installed in a plane, this device will search an area in front of plane
; i 2 and indicate relative position of other planes or objects by dots ef
light on a screen. The grid on the screen enables the operator to judge
. E “ distances (the closer the object, the larger the dot). A Proximity
v 4 Indicator is one of the projects of the Technical Development Service
. . P of the CAA at its Indianapolis Experimental Station.

CAA Aviation Information (Visual Services) C. R. McComas—artist

ikl
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1 o e iezo-Electric Crystals ............. ... ... ... ...... ... 26
Radio §°C'°'Y of Gf“' Britain, Induction and Dielectric Heating Data ................ .29
New Ruskin House, Little Russell S'_" High-Frequency: Heating ................. ... .. ... ... 30
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Transients

DISSENSION IN THE FCC

* On August 24th, 1945, the FFederal Communications
Commission issued a summary of the rules it is now
formulating for FM broadcasting. In Area 1, the
Northeastern section of the country, the Commission
will increase the number of channels originally allo-
cated to FM from 70 to 80. This will be done by
taking over the two megacycles from 106 to 108 mc
originally reserved for facsimile. These two mega-
cycles will continue to be available for facsimile in the
rest of the country and, in addition, facsimile will also
have 10 mc between 470 and 480 mec.

There is no controversy in the I'CC over this action.
but two rules adopted at the same time have brought
forth strong dissents from Commissioner Durr. These
are that program duplication of AM transmissions is
to be permitted on FM bands without restriction and
that the Commission does not propose to reserve from
assignment any FM channels at the present time.

Regarding program duplication, Commissioner Durr
points out that this is an abandonment of the FCC
established policy since 1940. whereby at least two
hours of independent programming is required of every
FM station operated by an AM licensee, and he fears
that many licensees will be inclined to regard their FM
licenses primarily as insurance policies protecting their
AM operations against the risks of technological de-
velopment, with the result that. for several years at
least, the listening public will receive little more than
the same program traffic carried over improved high-
ways. FDM, he states. will develop at the speed of the
increase of listening sets in the hands of the public and,
he believes, listeners will not be encouraged to buy FM
receivers if their investment means only that they can
hear a little more clearly the same programs which they
now receive.

Insofar as Commissioner Durr'’s stand is concerned,
we are in complete agreement. In fact, we believe that
he has somewhat understated the case. A large pro-
portion of the listening public in good metropolitan lo-
cations may find that they can detect little difference
between FM and AM reception when switching from
one band to another, and may conclude that all the
claims for superior reproduction for FM are just talk.
It is a matter of common experience that untrained
ears are not appreciative of an extended frequency
range, and where the location is such that there is no
noise on AM reception, another advantage of FM will
not be apparent.

We believe that this action by the FCC not only de-
prives the public of a wider range of program selection,
but also constitutes a threat to radio manufacturers
contemplating making combination AM-FM receivers.

4

Alternatively, the broadcasters should be required to
add such features to program duplication as an increased
dynamic range on FM broadcasts. so that the advan-
tages of IFM should be more readily apparent. It should
be remembered that true fidelity comprises not only
an extended frequency range, but also the same amount
of contrast between fortissimo and pianissimo passages
as is present in “live” orchestral performances. The
latter is sadly missing in AM broadcasting. but there
is no good reason why it should not be supplied for FM
listeners, And it will be appreciated.

Commissioner Durr also feels that it is a mistake not
to reserve for newcomers a band of twenty channels
on the ground that there are many now in the armed
services who would like to apply for FM broadcasting
licenses and that, upon their discharge from the service,
they are likely to find that in their conununities the hest
channels, if not all, have already been allocated. With
this viewpoint, we cannot go along. Setting up and
financing such an enterprise is not a one-man proposi-
tion. and there is no reason why anyone now in the
service cannot engage others of civilian status to handle
this work for him. Reserving channels for an indefinite
period means that it would take that much longer to
render FM service to such communities. and would
lessen the demand for receivers.

OPA PRICING OF RADRIO
COMPONENTS

* [’reliminary increase factors for tubes and parts
for original equipment as established by the OPA al-
low radio components manufacturers increases ranging
from 5 to 11 per cent over the ceiling price for the
October 1-15, 1941 period. This has caused an un-
derstandable revolt among radio parts manufacturers,
most of whom operated on very close profit margins
hefore the war and whose costs have since risen tre-
mendously.  lLargest increases have been allowed for
tubes. because. the OI’A states, more complete financial
data was supplied by such manufacturers.

Every parts manufacturer should see to it that similar
complete data is immediately presented to the OPA to
justify a greater increase for his products. This should
not be hard to supply. what with the enormous increase
in labor costs which constitute the main item of pro-
duction cost. 1t would be extremely unfortunate if
the delay in proper adjustment of these increase factors
should hold up receiver production at a time when the
demand is the greatest in radio history. Further, it
may result in an influx of imported receivers, already
appearing in small quantities. of sufficient magnitude to
upset the demand for our advertised brands and thus

unsettle the consumer demand and delay reconversion.
—J. H. P.

SEPTEMBER, 1945 «x ADIO
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® The phenomena encounteredin

Specialized

the UHF field are in many cases so

7(71 oL [ P l[ g e au l[ d{ecidedly different .from those true
of lower frequencies that many

6(’ lll. p men ’ manufacturers find themselves in

s | urgent need of specialized UHF

ﬁ()z ’ knowledge, in order to develop

equipment that will handle certain

U I I F specific conditions.

@ Since we are specialists in UHF
engineering, we are equipped not
D E S I G N only to render technical advice,
but also to follow through in the

actual production of equipment in
our shops.

® Of necessity, during the war
period, our efforts have been con-
centrated largely on Army and
Navy work. Now that peace is with
us, we have adequate time to de-
vote to civilian requirements. We
invite discussion of any problems
you may have in the UHF field.

cgf_aﬂ}oze’ fmm
RADIO ENGINEERS AND MANUFACTURERS

MORGANVILLE. N. J.

Specialists in The Development of UHF Equipment

and in The Manufacture of UHF Antennas

RADIO] * SEPTEMBER, 1945 5
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The Famous Three!

Tinker, Evers and Chance were famous for Stamina,
Efficiency and Fine Performancee. So are all RACON

Products!

There’'s a RACON speaker, horn and driving unit for
every conceivable sound distribution application. Only
RACON can supply. when needed. another famous
three-in-one combination — Weatherproof, Stormproof,
Acoustic Material which is impervious to any weather
condition and prevents resonant effects.

Now that industrial war plants can obtain sound in-
stallations, remember that RACON’s should be used

to afford peak efficiency.

MARINE HOxN RE-ENTRANT TRUMPETS P.M. UNITS
MARINE HORN SPEAKERS, approved by the U. S. Coast RACON ELECTRIC CO.
Guard., may be used as both speaker and microphone.
Available in several sizes.

RE-ENTRANT TRUMPETS. compact. of the double re-en-
trant type. afford long air-column in small space: de-
liver highly concentrated sound over long distances.

P.M. HORN UNITS are available in operating capacities
of 5 to 50 watts.

6 AUGUST,

wwWw americanradiohistorv com
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With a war record of more than one hundred and fifty

million successful "missions” to their credit, IRC's

BTS INSULATED METALLIZED RESISTORS

have given unquestioned evidence of their complete asesaanass|
dependability.
The exact counterparts of these efficient and precision- 35sesassosieae:
engineered ''veterans” are now available in quantities
for your own essential requirements.

Their construction features, resistance-temperature
characteristics and specifications are described fully
and charted graphically in Bulletin #3 which will be ‘“‘“ tOR P”’tﬁp eaes

sent to you upon request directed to Dept. 7-1.

g
-

LLR'-C makes more types of resisiance units, in more shapes, for more applications than ony other manufucturer in the world.

* SEPTEMBER, 1945 7
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THE BIRD WITH THE 16-M||F TA”

The wire you see with the parachute on
the end of it is a telephone wire, being
payed out from a C-47 cargo plane.

Bell Telephone Laboratories, work-
ing with the Air Technical Service
Command of the Army Air Forces, de-
veloped this idea. It will save precious
lives and time on the battlefield.

A soldier throws out a parachute.

with the wire and a weight attached.
The weight drops the line to the target
area. From then on, through a tube

thrust out the doorway of the plane,
the wire thrums out steadily — sixteen
miles of it can be laid in 6 2/3 minutes.
Isolated patrols can be linked quickly
with headquarters. Jungles and moun-
tain ranges no longer need be obstacles
to communication.

This is in sharp contrast to the old,
dangerous way. The laying of wire
through swamps and over mountains
often meant the transporting of coils
on the backs of men crawling through

o
Xa &

jungle vegetation, and in the line of
sniper fire. It is reported that in one
sector of the Asiatic theater alone, 41
men were killed or wounded in a single
wire-laying mission.

Bell Telephone Laboratories is han-
dling more than 1200 development
projects for the Army and the Navy.
When the war is over, the Laboratories
goes back to its regular job — helping
the Bell System bring you the finest
lelephone service in the world.

ﬂ)/ BELL TELEPHONE LABORATORIES

Exploring and inventing, devising and perfecting for the Armed Forces at war and for continved improvements and economies in telephone service.

8
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AMPHENOL

Aids Clear, Strong Reception

Present and future demands for clearer recep-
tion challenge the skill of the world’s best ra-
dio and television engineers. Amphenol elec-
tronic scientists have met that challenge em-
phatically. The Amphenol name is internation-
ally symbolic of quality—quality in not one,
not a few, but in scores of available component
parts such as Adapters, Coaxial Cable, Coil
Forms, Connectors, Insulators and Material,
Plugs, Sockets, Hardware and Accessories.

AMERICAN PHENOLIC CORPORATION
Chicago 50, Illinois
In Canada * Amphenol Limited « Toronto

U.H.F. Cables and Connectors - Connectors
(A-N, British) - Condvit - Cable Assemblies
Radio Parts - Plastics for Industry

I \

RADIO] * SEPTEMBER, 1945 9
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SYLVANIA NEWS

ELECTRONIC EQUIPMENT EDITION

SEPT.

Published by SYLVANIA ELECTRIC PRODUCTS INC., Emporium, Pa.

1945

UNIVERSAL TEST UNIT
CHECKS RADIO TUBES
=ELECTRONIC DEVICESN
Another essential electronic ap[;ralus manu-
factured by the Industrial Apparatus Di-

vision of Sylvania Electric at Williamsport,
Pa., is shown in accompanying photographs.

Above is the frant view of the Universal
Test Unit that preheats all tubes except recti-

fier. shart tests all tubes (each element
separately ). noise tests RF and AF tests,
static tests all tubes for all characteristics

except plate pecistance and amplification
factor. dyvnaic tests mutnal conductance,
gain and power vutpm at #00 cycles.

In addition, it may he adapted to test
many other types of electronic deviees by
simply changing a small socket adaptor, and
can be equipped with automatic tappers for
short and noise tests.

Rear view Universal Test Unit

HIGH FREQUENCY TUBE
ALSO BEST FOR ALL RADIOS

“Lock-In” Not Only Ideal For FM,
Television, But Better For Other Type Sets

An outstanding advantage of Sylvania Electric’s advanced type radio
tube—the Lock-In—is its perfect suitability for any class radio set—

portable battery, farm battery, |

household, automobile, marine or
aircraft.
Not Limited In Use

Although the basic electrical
and mechanical advantages of the
Lock-In construction are right in
step with the continuing trend of
the industry toward higher fre-
quencies, these exceptional quali-
ties do not limit the tube’s appli-
cability.
Set Performance Improved

Onthe contrary, this superiority
is reflected in the better perform-
ance attained in all sets employ-
ing Sylvania Lock-In Tubes.

Write today for further infor-
mation. Sylvania Electric Products
Inc., Emporium, Pa.

REMEMBER THIS EMBLEM

P

IT STANDS FOR

i | '4_-_., el
= S HONORABLE

" SERVICE TO
OUR COUNTRY

N O O &b W N =

O ©

9 POINTS OF MERIT

Lock-In locating plug . . . also acts as
shield between pins.

No soldered connections . . . all
welded for greater durability.

Short, direct connections . . . fewer
welded joints — less loss.

All-glass header . . . better spacing
of lead wires.

No glass flare . . . unobstructed space
for internal shielding.

Improved mount support . . . rug-
gedly mounted on all sides.

Getter located on top . . . shorts

eliminated by separation of getter
material from leads.

No top cap connection . . . overhead
wires eliminated.

Reduced overall height . . .
saving.

space

SYLVANIAN ELECTRIC

Emporium, Pa.

MAKERS OF RADIO TUBES; CATHODE RAY TUBES; ELECTRONIC DEVICES; FLUORESCENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

10
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The Latch String
Is Always Out

Why Not Pay
Us a Visit

If you would permitus to pilot you through
the various departments of our modern
plant, you would readily understand why
Jefferson Electric has earned the reputa-
tion for sustained quality in quantity pr
duction.

You would agree that it would be dif’-
cult to find a plant with all of the many
features needed to produce in such quan-
tities with such high standards of quality,
accuracy and uniformity.

Engineering, research, experimental de-
partments geared to the latest manufactur-
ing methods and technique are combined
with modern equipment and unusual es-
prit de corps.

When in Chicago, plan to pay us a visit,
—our suburban location is readily acces-
sible. For your convenience you can call
us by local Chicago telephone—Mansfield
7161. JEFFERSON ELECTRIC COM.-
PANY, Bellwood (Suburb of Chicago),
Illinois. In Canada: Canadian Jefferson
Electric Co., 384 Pape Avenue, Toronto,
Ontario.

- asstpert

T

JEFFERSON
ELECTRIC

i

RANSE

* SEPTEMBER, 1945
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ATTENUATION
vs.
FREQUENCY
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CHARACTERISTIC IMPEDANCE

FREQUENCY

RELATIVE VELOCITY OF PROPAGATION
Vs
FREQUENCY

1.
PREQUENCY MC

Precision engineering—plus careful control
of all manufacturing operations . . . from raw
materials to finished product—mean com-
plete reproducibility in any given Intelin
Cable type . . . and overall superior cables.

Take Intelin RG-8/U for instance . . . general
purpose «“work-horse” of high-frequency
cables. Its characteristics are shown in curves
obtained —not from nominal design values—
but from thousands of actual measurements
on cable samples, with special equip-
ment developed and used exclusively
by Federal’s Intelin Product Line.

Intelin’s Attenuation Meter is an example
of such equipment. I’s a precision instru-
ment . . . accurate to .1 db ... developed by

Intelin to provide a constant check on
production quality and «measured” data

for the equipment designer.

For additional information regarding Intelin
RG-8/U ... write today for Report E-53
—and for cable you can count on...

always specify INTELIN.

12
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Pull up a chair!

Get a ringside seat at the ideal ham shack of equipment has been constantly refined and
tomorrow. The above picture was made at developed under the fire of war. In peace it
Hallicrafters Ham Shack on the Boulevard, will come closer than ever to meeting the
in Chicago. But no picture can represent, exacting requirements of the radio amateur
no artist can paint what Hallicrafters has in who has played such a prominent part in the
store for the amateurs when the demands of progress of all radio and who assumed such
war production are relaxed. Rugged, depend- a valuable role in war communications.

able, sensitive high frequency transmitters Even now you can “pull up a chair” in your
and receivers — like the HT-4 which went to ideal ham shack by sending for Hallicrafters
war as the famous mobile radio station 1945 Catalog . . . a fascinating piece of ham
SCR-299 and the SX-28A, the great commu- literature . . . detailed specifications on more
nications receiver — belong in the postwar than 20 models that are helping to win the.

picture of your ideal ham shack. Hallicrafters radio war. Specify Catalog S-36A.

COPYRIGHT 1945 THE HALLICRAFTERS CO.

BUY 2 WAR BOND TODAY!
[ = ALl 3 Y AWy B R > Z‘I

hallicrafters raoio

THE KALLICRAFTERS CO., WORLD'S LARGEST "EXCLUSIVE MANUFAZTURERS OF SHORT WAVE RADIO COMMUNICATIONS EQUIPMENT, CHICAGO 15, U.S. &

* SEPTEMBER, 1945 13
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BALLENTINE
RECORD
CHANGER

MOTOR

The Quiet Ballentine Changer Motor

has these four characteristics achieved by advanced
design, skilled engineering and precision manufacturing

® Lowest Rumble ® Highest Efficiency
® Most Compact Design ® Longest Life

The Quiet Ballentine Changer Motor is recommended
to record changer manufacturers seeking to provide
the ultimate in performance.

RUSSELL ELECTRIC COMPANY

370 WEST HURON STREET ¢« CHICAGO 10, ILLINOIS

MHanufacturers of BALLENTINE
RECORD CHANGER MOTOR

14 SEPTEMBER, 1945 *
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‘ The HK-257B beam pentode, originated by Heintz and Kaufman
engineers, facilitates the design, construction, and operation of -4 N
multi-band transmitters since it requires very little driving power |
and no neutralization.

The wiring diagram bhelow shows a transmitter capable of
operating on all amateur bands from 10 to 160 meters. A single
6V6 metal tube in the oscillator circuit drives the r.f. amplifier
to its full output. The precise internal shielding of the HK-257B
mahkes neutralization unnecessary.

Write today for complete data on the 257B Gammatron, a
versatile tube eapable of very high frequency operation.

HEINTZ ano KAUFMAN u1D.

SOUTH SAN FRANCISCO =+« CALIFORNIA

e Export Agents: M. Simon and Son Co., Inc.
/.-,"? 25 Warren Street » New York City

KEEP IT UP...BUY WAR BONDS

6V6 H-K 2578
' =1
10x Cs
20%
40x
tIGOx 80,
e,
o)
+400 voLTS =150 VOLTS SCREEN VOLTS PLATE VOLTS

N

®
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3 OUTSTANDING FEATURES OF
THE NEW EIMAC 4-125A TETRODE

LOW DRIVING
POWER

With but 2.5 watts driving power,
the 4-125A will deliver 375 watts
output at frequencies as high as 120
Mc.The low driving power require-
ment has been achieved without
the use of excessive secondary emis-
sion. The control grid is specially
processed to reduce both primary
and secondary emission.

HIGH FREQUENCY
PERFORMANCE

The Eimac 4-125A will deliver 200
watts output at 250 Mc. The per-
formance curves below show the
relationship between driving power
and power output at frequencies up
to 250 Mc.

FOLLOW THE LEADERS TO

EITEL-McCULLOUGH, Inc., 1085 San Mateo Avenue, San Bruno, Calif.
Plants located at: San Bruno, California and Salt Lake City, Utah
Export Agents: Frazar & Hansen, 301 Clay $t., San Francisco 11, Calif., U. S. A.

LOW GRID-PLATE
CAPACITANCE

The grid-plate capacitance of the
4-125A is only 0.03 uufd. This low
value allows operation up to 100
Mc. without neutralization. Stability
is further assured by the special
grid processing which reduces
secondary emission.

A technical bulletin on Eimac
4-125A Power Tetrode contains full
specifications and detailed discus-
sion of the tube's characteristics, cir-
cuit diagrams and constant current
curves. Write for your copy today.

The Eimac 4-125A is the
Sfirst of many new Eimac
tubes that are on the way.
Watch for future
announcements.

ELECTRICAL
CHARACTERISTICS

Filoment: Thoriated Tungsten

Voltage . . . . . . . . 5.0 volts
Current . . . . . . 6.2 omperes

Plate Dissipation (Maximum)} 125 waotts

Direct Interelectrode Copacitances{Averoge)
Grid-Plote (Without shielding,

base grounded) . . . . 0.03 uufd.
bnput . . . . . . L. 10.3 uutd.
OUfpUt s & il a &« & a 'a 3.0 uutd.

Transconducionce (ia = 50 mo.,
Es = 2500 v., Ecz = 400 v.) . 2450 umhos
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§squire also delivers exceptiona | results for national advertisers of many of her pro ducts in virtua lly every field.
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DEGREE

AREA OF
DISTRIBUTION

The new amazing Altec
Lansing multi-cellular Du-
plex Speaker provides up
to 800%, increcsed area
of quality sound distribu-
tion. In the vertical plane,
the Duplex delivers a forty
degree angle of distri-
bution, or eight times the
area distribution at high
frequencies as compared
to single unit speakers of
comparable size. Another
reason why the DUPLEX is
the SPEAKER that REVO-
LUTIONIZES the methods
of sound REPRODUCTION.

SEND FOR BULLETINS

LANSING CORPORATION

1210 TAFT BLDG., HOLLYWODOD 28, CALIF,
230 WEST 57 STREET, NEW YORK 1%, N. %
IN CAMNADA , MORTHERM ELECTRIC CO.

18

TECHNICANA

CIRCUIT DIAGRAMS

* \ note of interest to those in this
country who would standardize elec
tronic circuit diagrams is found in an
article by Mr. L. 1. Bainbridge-Bell in
the June 1945 Elcctronic Enginecriig.

Mr. Bell presents some rather sound
rules to be followed by the circuit de-
lineator, but at the same tine suggests
the climination of certain right angle
bends which would result in a circuit
diagram somewhat new in appearance.

Mr, Bell's fundamental rules are brief-

as follows:

1. Do not attempt to make a circuit
diagram also serve as a wiring dia

gram.

2. i component location is important
use a suitable note. Functional posi
tion, however. is essential.

3. The eye readily follows  smooth
curves around 90° hends: there
fore climinate sharp corners when
possible, but do not use smooth
curves which are not the paths
from “cause” to effect”,

4. Do not permit two  incidents  to
occur at the same point (e.g., a
sudden change in direction of one
wire at the point where it crosses
another ).

A man with his hands tied behind
his back should be able to follow

lead (without use of his

1

e

‘I

cvery

tinger or peneil for guidance), To
this end the equal spacing of more

connection, and follow the effect
to determine correctness of direc-
tion.

It is acknowledged that in some
cases a flow in two directions is
possible, as for example in a multi-
vibrator synchronized from the left
but with high voltage at the right.
Arrows may then point in opposite
directions.

The author favors the use of bridged
crossings (Fig. Ia) rather than straight

-
-
o€

~ =

Figure 1

crossings and reports that a survey of
publications shows that about 509% of
the magazines use bridged crossings,
and that in textbooks the ratio of
bridges to straight crossings was as
high as 4 to L.

With the straight crossing (Fig. 16)
a dot is required to indicate a connec
tion. With bridged crossings there can
be no doubt.

An exception to the bridging conven.
tion would be permitted for a multiple

—
p— A
t S NOTE:
< COMPONENTS
< MARKED "A"
5) " ARE GROUPED
1

Figure 2

than four parallel wires should be
avoided.

0. Coding marks such as — » and
»— —— should bhe used when
possible. The flow from “cause” to
“effect” should be from left to
right. When in doubt, break the

crossing, for which no possible confu-
ston could occur, as shown in Fig. Ic.
In fact. contact crossings can be
climinated almost entirely, acording to
the author, by offsetting the leads. (See
Iig. 1d)
An example of a circuit diagram, de-

SEPTEMBER, 1945 *
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BLILEY has the crystals

Post VJ Day production of Bliley
acid etched* crvstals for FM receiv-
ers, Aircraft and Marine radios, Rail-
road communicationsequipmentand
many other applications is proceed-
ing with the same skill and efficienecy
that marked our wartime operations.

Substantial quantities of these crvs-
tals are in the hands of foresighted
manufacturers who planned in ad-
vance with Bliley engineers for fre-
quency stabilization in their post-
war models.

Now, more than ever before, vou

Another star has been added. Our 5th citation for outstanding
achievement in producing materials essential to the war effort.

CRYSTALS

BLILEY ELECTRIC COMPANY .

* SEPTEMBER,

UNION STATION

1945

www americanradiohistorv com

BUILDING,

need the versatile experience of
Bliley engineers and craftsmen
gained through more than 15 years
of quartz crystal engineering ex-
clusively. Whether vour require-
ments are one crystal or a million,
you can be sure of top quality—
top design—and top performance—
in Bliley crystals.

*Acid etching quartz crystals to frequency is
a patented Bliley process.

Radio Engineers —
write for temporory
Bulletin RA-26

ERIE, PENNSYLVANIA

19
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QUICKK DELIVERY ON LEADING MAKES OF  TECHNICANA

[ Continued from page 181
lineated according to the author's con-
ventions, is shown in Fig. 2.

It is noted that in the conventional

[ ] . .
1 it the s k k t 1
for Radio and Power Use ' i ot e i

the right. whereas the system proposed
eliminates several horizontal lines.

COUNTING DEVICE

* An electronic counter which employs
a cold cathode trigger tube instead of
the usual hot cathode tube has the ad-
vantage of longer life and therefore
greater reliability. For industrial appli
cations a large percent of servicing may
be eliminated.

Such a counting device is described
by Mr. L. Atkinson in the June 1945
issue of Electronic Engineering.

The circuit used, Fig. 3. illustrates 2
typical application in which interruption

STOCKS OF MANY TYPES ON HAND |<i ~

Meeting urgent needs for Wire and Cable °s a specialized :
job at ALLIED. From this one central source, shipments go Re PLt . t—

constantly to industry, armed forces, government agencies RELAY L

——=wmc.  and research laboratories. Here are gathered o// leading
makes, in all wanted types, for radio and power use.

o

BELDEN ALPHA LENZ CORNISH
ANACONDA CONSOLIDATED AMPHENOL

L
Power « Multi-Conductor « Solid and Stranded
Natural and Synthetic Rubber-Covered
L ) - Shiolded « Indoor and Weatherproof + Coaxial Ve |

Cs
@
L

Transmitting ond Receiving « Telephone
Microphone « Intercom + Hook-up « High-Tension

e
— Magnet « Aerial « Twisted Pair « Lamp Cord COUNTER
Large and varied stocks of Wire and Cable are main- o —
———r . . .
tained for rush service. Close contact with manufacturers Figure 3
Helpful expedites procurement. Whether your requirements be
large or small— i - ! ; =H
BUYING g l—save time and work—call ALLIED first! of a beam of light actuates the counter.
Euzﬁf WRITE, WIRE, OR PHONE HAYMARKET G800 It may be used with an automatic door
voilable .
B for Everything in Radio and Electronics opener, or burglar alarm, or with many

other detection systems.
In this circuit the elements R,, R, and
I". form a voltage divider. Normally,

A L L with the light beam focused on the
photocell V,, the grid of 17, is slightly

Write for it

CORPORATION positi\'e: When the Vl)e‘am is interrupted
. _ the resistance of I7, increases and the
833 W. Jackson Blvd. - Dept. 14-J-5 Chicago 7, lllinois grid of I, becomes more positive, caus-

ing the cold cathode tube I, to oscillate
SUPPLIERS OF ELECTRONIC PARTS AND EQUIPMENT TO INDUSTRIAL AMERICA o ’ ¥

as a relaxation oscillator controlled by

Electronic Tu.bes, Rectifiers, Power Supplies, Int icating Systems, Sound Systems, Photo-Cell Equip-
ment, Batteries, Chargers, Converters, G tors, Supplies for Resist Welders, Fuses, Test Instruments, Cs and L. The relay then closes two sets
Meters, Broadcast Station Equipment, Relays, Cond , Capacitors, Resist Rheostats, Transformers, of s. T Q g

| Switches, Coaxial Cable. Wire, Soldering (rons, Microph Speakers, Technical Books, etc. el Sl U R

from the circuit and locks the action.
The second set may either actuate the

20 SEPTEMBER, 1945 *
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" FREE 1o the Armed
Forces, Colleges,
Techrical Schools,
Libraries.

Tsrovcuour the war JENSEN re-
mained true to a more than fifteen-year-old tra-
dition of specialization in the design and manufacture of
fine acoustic equipment. Very shortly now this persistent adherence
to specialization will again bring forth new and improved
JENZEN Loud Speakers and related products. Their quality and per-
formance ability, in the JENSEN tradition, will suggest

/
A

Roe T , their use by all who want the best. Watch for further announcements.

‘w¥ MONOGRAPHS AVAILABLE

. Loed Speaker Frequency-Rasponse Msasure-
nents. X
"2, Im3edonte Matching and Power Distribution.
3. Frequency Range in Music Reproduction.
‘A, Efkective Reproduction of Speach,
Bs Worn Type Loud Speckers.

B ) 25c
JENSEN RADIO MANUFACTURING COMPANY < 6615 SOUTH LARAMIE AVENUE, CHICAGO 38,

ILLINOIS

IN CANADA——COPPER WIRE PRODUCTS, LTD., 137 RONCESVALLES AVENUE, TORONTO
[RADIO] * SEPTEMBER, 1945 21
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TECHNICANA
A com plete, [Continued from page 20]
24 Pag e counter or an externally controlled
mechanism, such as a motor.

|"Us|‘rd"ed With ordinary telephone type relays
; this circuit is said to be capable of re-
Ma n ual cording up to 15,000 operations an hour.
In Fig. 4 a variation of the circuit of

PERNDNENY
NMAGRNTRS

Figure 4

Fig. 3 permits recording the voltage
variations in an external circuit. The
external load changes are retlected in
the voltage drop across R.. The rest of
the circuit is identical to Fig. 3.

HIGH SPEED TRANSMISSION
* Radio telegraphy using high speed
tape operation records intelligence trans-
mitted up to 3,000 words per minute.
This speed is claimed for the Romac
Radio Corporation’s High Speed Tele-
graphic Unit briefly described in the
July 1945 issue of Wireless World. The
system was developed several years ago
by a group of Polish radio engineers.
many months of careful research and planning. It employs a new gas discharge relay
| tube, called the ‘“Teleion’” which cor-
| rects deformation of the keying pulses
i by restoring the square wave form at
; suitable points in both the transmitter
and receiver.
| The message is first prepared on paper
of tke Alnico alloys in arriving at efficient design. ] tape, which is run past a photocell at
i

for your free co

PY.

This unusual Arnold manual on permanent magnets is the product of

it is devoted entirely to the consideration of the factors affecting
the design, fabrication and application of Alnico permanent magnets.
Written entirely by Arnold engineers, its purpose is to help engineers

high speed. The square-wave shape is
restored to the resultant signal, in the
“teleion” circuit, the sidebands are fil

{
i in industry to better utilize the magnetic and physical characteristics
i Write today, on your letterhead, for your free copy.

e e T oI o 1T SR O re Spapur ey 1 tered out, and the signal is used to modu-
late the carrier direct.
THE ARNOLD ENGINEER[NG CORIPANY plification, is made to beat with a 5000-
cvcle local signal, and then passed
Specialists in the Manufacture of ALNICO PERMANENT MAGNETS having a width of 1600 cycles. The
selected signal band is then passed

In the receiver the signal, after am-
147 EAST ONTARIO STREET, CHICAGO 11, ILLINOIS through a 3000-cycle band-pass filter
22 SEPTEMBER, 1945 * [Rapbio
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WITH FEATURES AND
ADVANTAGES THAT MAKE

THEM THE ;,

4

This new RADIART Line is complete —3 and
4 Section Models —to fit all cars—all angles
—cowl, fender and under hood types —with
waterproofed leads of new design featuring
lowest capacity — high efficiency construction
—with combination pin and bayonet fittings.

All models are made with only highest quality
Admiralty brass tubing and stainless steel top
section — thereby providing the maximum in

elastic load limit consistent with the utmost in

strength and rigidity.

Newly designed method of mounting provides
simplest form of one man installation — Mount-
ing is completely waterproofed and impos-
sible to short to the body.

And including those well known RADIART
Features of the "'Static”” muffler magic ring
and the permanent all-metal anti-rattler.

% Check these RADIART advantages and features against all other aerial

* SEPTEMBER,

[RADIO 1945

specifications and you will understand why RADIART AERIALS HAVE AL-
WAYS BEEN THE STANDARD OF COMPARISON.
Ask your distributor about deliveries of these new models.

MANUFACTURED BY THE MAKERS OF RADIART EXACT DUPLICATE VIBRATORS

Radiart Corporation

3571 W. 62nd STREET  «

Export Division
2% Warren St., New York 7. N.Y

Canadian Office

www americanradiohistorv com

CLEVELAND 2, OHIO

455 Craig St., W., Montrcal. Canada
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Lockheed’s sensational
new jet-propelled su-
per fighter, the P-80
“Shooting Star,” is
the world’s fastest and

highest flying plane.

WORLD'S
FASTEST PLANE

vwded

ANDREW COAXIAL
~ CABLES!

W T T SR :
& * It is highly significant that Andrew

coaxial cables were chosen for the vital

radio and radar equipment installed in the

P-80. They were selected because they are

much more resistant than ordinary solid

dielectric cables to the high temperature

encountered in the tail of the plane.

Andrew Co. is a pioneer manufacturer of

antenna tuning and phasing equipment, in-

cluding a complete line of ceramic insulated

coaxial cables and all necessary accessories,

Write for catalog.

ANDREW CO.

363 EAST 75th STREET, CHICAGO 19, ILLINOIS

TECHNICANA

[Continued from page 22]

through a series of no less than eight
limiters in which a-c and d-c limiting
and automatic gain centrol are involved.
Both top and bottom limiting takes
place.

The “Teleion” circuit then restores
the square wave form, which is used
to modulate a 30-kc local oscillator sig-
nal. The recorder employs a piezo-
crystal cutter for use with a form of
wax ~cylinder which is run at 700 rpm.

The wax record is then rum off in
another machine at 12 to 35 rpm and
the result is a carrier signal of 500 to
1500 cycles having a telegraphic record
capable of being handled by a conven-
tional tape recorder.

In the final recorder additional filter-
ing is employed to remove record
scratch and the ‘“Teleion” tube is again
used to provide a wave form’ (not nec-
essarily square) suitable for the re-
corder pen.

SEE-SAW CIRCUIT

* More on phase-splitting circuits, in
the July 1945 issue of Wireless World,
appears in a discussion of a modified
paraphase circuit, called the “See-Saw
Circuit”. A circuit diagram is shown in
Fig. 5.

Simplified, the arrangement breaks
down to the basic circuit of Fig. 6, and
the antiphase voltages, at points 4 and
B, are the same as those of Fig. 5. In

Figure §

Fig. 6 the signal source, S, is itself the
drive, at point A4, for one of the push-
pull output tubes. Point B is the drive
for the other. Since S is in practice the
output of a prior stage, this stage is
included with that of the phase-splitting
stage, by use of the double triode.

The see-saw circuit, as its name im-
plies, is self-balancing. The 1-megohm
resistors must be equal, within commer-

SEPTEMBER, 1945 *
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From slender filament to anode block . . . all tube construction details, however small, are
important to Federal. That is why this experienced and longtime manufacturer uses the
illustrated high-magnification metallograph as part of its test equipment for checking
raw material quality.

An example is the micro-photo inset. Here is shown oxide-frec, high conductivity copper
used for copper-to-glass seals . . . after the material has been reduced to a finc grain, non-
porous structure through Federal’s special metal-processing methods.

But whether copper, molybdenum or tungsten . .. they all are subjected to the same
exclusive treatment and put through the same searching scrutiny . . . assurance that only
the finest materials go to make up Federal tubes.

This exacting test is another good reason why Federal tubes are better tubes. Trans-

mitting, rectifier, industrial power ... they have a reputation that is deserved hzcause
they are built to stay.

Federal always has made better tubes.

Newark 1, N. |.
x SEPTEMBER, 1945 )
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mr. RADIOMAN: Y0u Gan Use These “Tools”
To Build a Better Job and a Secure
Career in RADIO-ELECTRONICS

CRE! Home-Study Training in Practical Radio-Electronics Engineering
Combined With Your Own Experience Assures You of Job Security and
an Interesting, Profitable Career.

What's ahead for you in the field of Radio Elec-
tronics? One thing is certain. Now that peace is
here, Radio-Electronics will surge forth as one of
America's foremost industries, offering promising
careers for radiomen with modern technical training.

NOW is the time to take the time to prepare
vourself for these important career jobs in radio-
clectronics engineering. CREI can show you the
way by providing you with the “tools” to build a

firm foundation of ability based on a planned pro- WRITE FOR
gram of technical training. FREE 36-PAGE
In our proved home-study course, you learn not BOOKLET

only ow but zwhy! Easy-to-read-and-under-
stand lessons are provided you well in advance, and
cach student has his personal instructor who cor-
rects, criticizes and offers  suggestions on  each
lesson examination. This is the successful CREI
method of training for which more than 10,000
professional radiomen have enrolled since 1927,

*Your Opportu-
nity in the New
World of
Electronics”

If you have had
professional or am-
ateur radio expe-
rience and want to
make more money,
let us prove to you
we have something
you need to qualify

Your ability to solve tough problems on paper
and then fotlow- -up with the necessary mechanical

operation, 1s a true indication that yvou have the for g better radio

job. To help us in-
confidence born of knowdedge . . . confidence in telligently answer
vour ahility to get and sold an important job with your = inquiry = —

PLEASE STATE
a secure, promising post-war future. Investigate now BRI1EFLY YOUR
BACKGROUND OF
the CREl home-study course best suited to your EXPERIENCE. ED:
needs, and nrepare for security and happiness in the UCATION

New World of Electronics!  Write for all the %%f,SENT FOSL.

facts noz.

CAPITOL RADIO ENGINEERING INSTITUTE

Home Study Courses in Practical Radio-Electronics
Engineering for Professional Self-Improvement

Dept. RA-9, 3224 - 16th Street, N. W., Washington 10, D. C.

Contractors to U. 8. Navy—U. 8. Coast Guard—Canadian Broadcasting Corp.
Producers of Well-iraimmed Technical Radiomen for Industry.

Member: NATIONAL COUNCIL OF TECHNICAL SCHOOLS

26
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| Continued from page 241

cial tolerances. and the w of the tube

must be reasonably high, 30 or 40.
The balancing effect is shown in Fig.

7, in which I, represents the swing of

Figure 6

the input voltage at . and V', the anti-
phase swing at B. If G were exactly
zero there would be no input to the
second half of the tube. A slight dis-
placement, however, will provide sufh-
cient grid excitation, in the correct
phase, to develop the amplified antiphase
output at B.

If the o should he decreased slightly
then the 17 swing would decrease and

Figure 7
the fulerum at 4 would move towards 3.
The swing at G would then increase.

resulting in a greater swing at B—a
sel-halancing action. When K. and R,
are exactly equal, then G is hali way
between .+ and B, and the fulcrum is
slightly displaced to the right.

It is shown that when R; and R, are
exactly equal the voltage unbalance, be-
tween I and 13, will be less than 10¢,
when the voltage amplifiaction, )/, of
the phase-splitting tube is greater than
20, and that the voltage unbalance may
be made exactly zero if Ry — R./R;, =
2/M — 1 where W = V. /V,. The value
of M is approximately wRJ/R, + R,.

PIEZO-ELECTRIC CRYSTALS
* An interesting investigation of ma-
terials for use as oscillating crystals is
reported by Mr. C. P. FFagan, of Mar-
coni's Wireless Telegraph Co.. in the
August 1945 issue of Electronic Engi
neering.
Mr. Tagan found that Potassium
[Continued to page 2]
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ANOTHER “FIRST” BY NATIONAL UNION RESEARCH LABORATORIES

AN example of how war-time research by National
Union engineers is helping to lay the founda-
tion for vastly improved post-war Television, FM
and radio reception, is this new half wave high
vacuum rectifier—the NU 1Z2.

Here is a miniature with the voltage handling
capabilities heretofore possible only in full size
tubes. For a high voltage rectified supply in the
operation of radar and television equipment, the
NU 1Z2 saves space—operates with increased
efficiency—is exceptionally rugged. Its low filament
power consumption suggests many new fields in
circuit design and application.

The NU 1Z2 joins a notable group of original
electron tube developments by National Union Re-
search Laboratories. For progress through research
—count on National Union.

* SEPTEMBER, 1945

National Unijon 122
High Voltage Rectifier

Inverse peak anode voliage-

[P0 YT P TRy R 20,000 volts
Peak anode Current......... 10 ma.
DC Output Current......... 2 ma.
Filament Voltage. .......... 1.5 volts
Filament Current............ 300 ma.

The NU 1Z2 is designed to withstand
shocks in excess of 500 G's.

Maximum overall length..... 2.70”
Maximum seated height. . ... 21374
Maximum diameter......... s75”
Bulb s meese: T i amtavnnn i T5%
Base Miniature Button . . .. .. 7 pin
Mounting position .......... Any

27
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ng life—

ube.
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ment. Vibration, jars,
maintenance in the factory may
dard receiving tY e.

with a stan

ijon. The Navy

STANDARD — SPECIALLY SELECT
HYTRON ISCONVINCED'.Standard rece'\v'mgtubes tubes were but a step in the right direct
are not right for special electronic app\'\cat'\ons. Special “rugged'\zed" tube program points the way- Complete
selection of standard tubes leads 1O embarrass'mg re- redesign of many receiving tubes is mandatory: A
oblems does not guarante€ permanence tube listing at a dollar in electronic equ'\pment cost-
or suita- ing thousands and controlling huge product'\on lines
ijs false economy which has already dealt 'mdustr'\al
ary black eye-
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n unnecess
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Do you agree that special selection merely results in POSESs and avoid trick and highly 8
1 lems d
Fepticement probleme? . ' 4 How closely should a SUPERSTANDARD torr ad-
9 How many thousands of hours of life should SUP ER- here tO f\g\damcnta\ characteristics of a standard
STAN DARD tubes have? 1 receiving tube it supersedes
4 What de_gr'ee of vibration and shock should SUPER- 8 Do yod lieve SUP ERST ANDA RD tubes should
STAND ARD tubes be capable of withstanding 1 “have special bases to avoid rep\accment by inferior
4 ¥or what characteristics not now tes should standard receiving tH es?
SUPERST'ANDARD- tubes be production tested? Should SUPERSTANDARD tubes have new type
5Would yoube willing topay aprcm'\umpricc for SUPER: - 7 pumbers, or the old standard type numbers with a
STANDARD tubes t0 attain trouble-free opcration? . special suffix (€8 65]70.'1‘5) > !
ron concentrate on developing SUPER- 1\ o-Have we omitted pert'mcnt questions you believe
¢ many special pur- important? . ks
.pe designation systems.

6 Should Hyt
STANDARD tubes usable o
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[Continued from page 26]

Lithium Tartrate crystals can be grown
in large size crystals, and that they
have good mechanical strength, are
extremely hard, and are unaffected by
moisture.

Electrically the crystals have a low
Q and a high negative temperature co-
efficient, so that they are not suitable
for precision applications.

INDUCTION AND DIELECTRIC
HEATING DATA

by £ I strig le

Baltimore, Merylond.
Dielectric Heating Formulas
1. CAPACITY OF A PARALLEL PLATE CAP.
ACITOR
A
C 224 ¢ — X 107 (farads)
D
C capacity (farads)
¢ dielectric constant

A electrode area (sq. in.)
D distance between electrode (inches)

2. POWER INPUT INTO A DIELECTRIC
Ies 141 fE*e” (watts/cu. in.)
P, power densijty

f frequency (mc/sec.)
E, kilovolts/in.
e” loss factor

3. “T” NETWORK EQUATIONS

R X1+ X

R, Xet X

— R. R, A X NoN, + XX
R = resistance (ohms)

X = reactance (ohms)

%, - Xz

<
Ra o Rp

N

‘“T” Network Schematic
4. EFFECTIVE SERIES RESISTANCE OF A

CAPACITOR
R X (PF) ohms
1

X ohms
wC
w 2nf
C capacity (farads)
PF = power factor

5. DIELECTRIC LOSS FACTOR

e” (PI%)
e” loss factor
PF = power factor

¢ dielectric constant
6. WAVE LENGTH ALONG ELECTRODES

984
A (feet)

fe
A wave length (feet)
f frequency mc/sec

’

dielectric constant
[Continued on page 301
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88.6 to 107.6 Mc

VHF RECEIVER KIT

with New FM Band

Pt

115 to 140 Mc

ACORN TUBES ¢ SEPARATE TUNING UNIT

Ideal for Communications Work, Instruction, Training, etc.

A unique 10 tube Concord Kit for FM-AM and VHF reception with a
separate tuning unit employing the new acorn tubes. Circuit design is
straightforward and simgle with no frills or unnecessary components.
Extremely compact, sturdy and easily assembled. Has only two con-
trols on the front panel—the tuning control and the volume control.
There’s a standarcfheadphone jack for output, a switch for change-
over from FM to AM, and a power switch in the AC line.

Comes complete with all necessary parts including holes punched
and all tubes, wire, solder, hardware, and detailed instructions. Chassis
is 10” x 12” x 3” black finish. Dull black panelis 6% x 12" wide. Two
models—CRC-130—Range 88.6 to 107.6 Mc (for the new FM Band),
and CRC-140—Range 115 to 140 Mec. Quantit,y limited—while they last

—Use coupon below to order today or to ask for litera- $ 95
ture giving detailed information and specifications. 54
Complete with Tubes

CONCORD RADIO CORP.

LAFAYETTE RADIO CORPSRATION
CHICAGO 7, ILL. . ATLANTA 3, GA
P01 W. Jockson Blvd. 243 Peachtres 5t.

CONCORD RADIO CORP.
901 W. Jackson Blvd., Dept. F-95, Chicago 7, Ill.

Please ship at once the Concord VHF Receiver Kit—or special descriptive literature—as

checked below.

1 CRC-130—VHF Kit
Range 88.6 to 107.6 Mc

CRC-140—VHF Kit

Send literature givin
Range 115 to 140 Mc [:] F

details and specifications
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DELAY RELAYS

PROVIDE DELAYS RANGING
FROM 1 TO 120 SECONDS

Other important features include:—

1. Compensated for ambient temperature
changes from —40° to 110°F.

2. Contact ratings up to 115V-10a AC.

3. Hermetically sealed — not affected by al-
titude, moisture or other climate changes . . .
Explosion-proof. lapperiTl
. DELAY
4. Octal radio base for easy replacement.
5. Compact, light, rugged, inexpensive.

&. Circuits available: SPST Normally Open;
SPET Normally Closed.

WHAT'S YOUR PROBLEM? Send for "Spe-

cial Problem Sheet” and Descriptive i
AMPERITE

Bulletin. k. DRLAY
RELAY
AMPERITE CO. Rew Yore' 2 ny,

In Conada: Atles Redie Corp., Lid. with heoter wound
560 King 5t. W., Torento directly on blode

Length A to B: 14"

New NEON Assembly With Plastic Dome

The ciear, colorless, plastic dome . . . to 115 volt circuits. Furnished with
a feature of the new Drake No. 31N three 1716”7 thick fibre spacing wash.
permits the Neon glow to he obrerved ers which are removable when unit
from all angles. This new a~sembly ix mounted in thick panels thus keep.
accommodates the NE31 Neon glow ing Neon glow at top of dome. The
lamp which gives longer life, (3,000 New No. 31N is only one of many fine
hrs.) low power consumption (1/25 Drake Socket and Jewel Light A
C watt) and shock- semblies; many incorporating patented
o)/} far proof  construe- features developed by our research
S tion. A\ Dbuilt-in staffl. Do you have an up-to-date
Q resistor  permits Drake catalog?
direet connection

SOCKET AND JEWEL LIGHT ASSEMBLIES

[lRAI(E MANUFACTURING CO.

13 WEST HUBBARD S5T.,, CHICAGO 22 U.5. A

TECHNICANA

[Continued from page 29]

7. DIELECTRIC HEATING IN AN AIR SPACE

/ 10
1
(r
t 14+ ¢
t
i voltage gradient (kv/inch)
! thickness of work
G thickness of air space
I total voltage across plates (volts)
e dielectric constant

8. CAPACITY OF PARALLEL PLATE CAP-
ACITOR WITH PARALLEL LAYERS OF
DIFFERENT DIELECTRICS

2244 % 10
¢
t a dn
¢’y ¢ €'n
¢ capacity (farads)
i clectrode area (sq. in.)
n thickness of first layer of dielectric
(inches)
T thickness of second layer of diclec
tric (inches)
an thickness of nth layver of dielec
tric (inches)
¢ diclectric constant of first dielectric
layer
o dielectric constant of second di
clectric layer
o dilectric constant of nth dielectric
layer
9. VOLTAGE GRADIENT IN ANY DIELEC-
TRIC LAYER IN PARALLEL PLATE
CAPACITOR WITH PARALLEL LAYERS
OF DIFFERENT DIELECTRICS
I x 10
/i Kv/in
o «a an
e'x
[‘J, G o ]
E voltage gradient (Kv/in.) of layer
considered
2 total electrode voltage (volts)
e diclectric  constant of dielectric
layer considered
M thickness of first layer of dielectric
(inches)
a thickness of second layer of dielec-
tric (inches)
d, thickness of nth layer of dielec-
tric (inches)
dielectric constant of first dielectric
layer
e diclectric constant of second di-
electric layer
e dilectric constant of nth dielectric
layer

HIGH FREQUENCY HEATING

* | ligh-frequency heating hits a new
peak in the \ugust 1045 issue of Elec
tronic Engineering with a series of four
major articles on this subject. In addi-
tion there are four shorter articles and
a two-page bibliography covering  the
field hack to 1942,

In “High-Frequency Diclectric THeat
ing”. \. E. L. Jervis reviews some of
the applications with particular empha
~is on the laminating of wood. He repro-
duces already published curves for the
time-temperature relationships for vari
ous thicknesses of spruce. showing the

30 SEPTEMBER, 1945 *
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Efficient—reliable—above all, QUIET—

BALLENTINE
that’s the Ballentine Phonograph Drive.

T "'—‘“""":ltl'"*—-
’ Ly e ]

Basic refinements in design, precision
dynamic balance, the most advanced
manufacturing technique and equipment make
the Ballentine Phonograph Motor unequalled

PHONOGRAPH DRIVE for low background noise or rumble.
Senc for descriptive bulletin.

RUSSELL ELECTRIC COMPANY

370 WEST HURON ST., CHICAGO 10, ILL.
Wanufactuners of
BALLENTINE PHONOGRAPH DRIVE
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frequency of / megacycles and r-f volt-
age E. K is the dielectric constant of
the material, cos ¢ the power factor, ¢
the relative density, and d the thickness
of the material in cm., with no air gap
between electrodes. The two formulae

' TECHNICANA

[Continued from page 301

advantages of high frequency heating

Immediate over the older methods of heating. are related by the expression ¢ =
Delivery The theory of dielectric heating is 60 W,/P,, which gives time in minutes
Moncy Back rev.iewed, and formulae are presented to produce temperature rise 0..

Guarantee which may be used in calculating power A pair of similar formulae gives the

WRL 300
(118

75

Less
Leads

and voltage requirements for various
types of materials.

on this
all-purpose

Multitester &

Handles AC and DC Volt-
meter, DC Milliammeter,
High and Low range Ohm-
eter. Size 5%x8x3%. 3”
meter with sturdy D)’Arons-
val movement. Write for priority information.

EVERYTHING IN TEST EQUIPMENT
We have it or can get it. Preferred dellvery, quick
service on all makes, all types. Hundreds of new
items on order. Buy from Leo, W9GFQ.

energy in watt-hours/cu. in. and power
in watts/cu in.,, with other values in
°F., inches and BTU’s. The correspond-
ing chart also employs the second set
of units.

Study of the power formula shows
that the voltage gradient, E/d, squared
is more important than the frequency
when it is desired to increase the power
and reduce the heating time.

In Fig. &8, quadrant 4 gives the rela-

Dielectric Heating

A. J. Maddock, of Standard Tele-
phones and Cables, Ltd., in an article
entitled ‘“Calculations for Dielectric
Heating by High Frequency Current”,
presents a heating chart, reproduced
| here in Fig. 8.

The theoretical basis for the curves

| Address_

Town. State_

by Mr. Jervis, above, except for the

and energy, W,, for various values of

See Leo for WRL Radio Kits : ; d
priority required on the chart is identical to that used tionship between temperature rise, 0. *
| —Lq--v}--% [ 44 117 I[“ : { 'ML*’J L—-l— + 4 7 A1 4 +11
AENEESEEENEE LY BEIEEEDEE I RREE VARV, an !
| (1 ? !\\. N 1A BRI (113 H‘T;n' ~£L- % | Pj" ¥
- QEESE NSEIEASEING SR SR R s s R R
Phono Amplifier Kits Code Oscillator Kits L B -H-NH NN LE 1 Ll at
’Comnlele with tubes, Complete with tube. T L T . N .4 Al — yl ! rr/. +
nstructions Size 3"x6”. = t : . + | bl 1l i e AL A LIALLL | 11 1]
No. 1059...$9'50 No. 66-200 $4'95 1 7 ‘Q{\ 1 ‘\ ul L A ,_f ri} T ’*_/: 9%
T - — {4 H+ s+ - 4 4 -
PLACE YOUR ORDER DUAL FIL. TRANSF. EEECUANEENRENEERA AV 8 AEEE T -s_"{}”’f
NOW! Fully Shielded TN NTY NN TR Thoe T AT LT T
Leo is making delivery — 110 V. Tap- b4+ 4 SEsi ; N AL < \‘ ] A A T
o B O ped Primary. 3 1T IREEE] N V] 11 EREZARERNEREPL
HALLICRAFTERS Secondary, 5 ENENES 3 " s AR LE s
For preferred delivery, vaolt @ ate | INNERES 1] INZSENEI 1l
easy terms, and Iiberai amp. and 6.3 V.C.T. ] b < N \\\ AL FOO - /} S2m puan sas e InE ]
trade in allowance write @ 4 amp. sz 25 5! Fopli BOAI 4 - \¢ b AL 11T
Leo W9GFQ. No. 9-551. P& i i PRORS ; b s HA-
R S N PR RN s =0 SNSEEREN iD=
EXCLUSIVE SESPEREESEEEL=SNGRESESSRSAA L EANY/) “mmu EEE=LanEnn
— i 4 X > 4 21= 1 1
AT LEO'S! T T ] LT N2 I SS=Z2nSB0NEN E=22
44 Page W = e S B - T Tecie 7
Parts Fiyer. .. FREE l N EacEEEEBani e e RS e oot 4o 20 40T TRARNT
Packed with hard-to-get TERIE mjﬁ'r TR f] Fal Fal ) 11 500! or | oo 111
items. Immediate delivery O EEEE) L | [ A
to radio repairmen. Usual SNSESEENENEREEASNEENREEE R 4P == ExFaTXREEEE]
priorities. Experimenters il e o + ot A t ~=3 f'-,,
v\‘ritel.eo.d\V9GF(].onhuw T g HA R SEREE.a / HH-HH1 ol |}
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Handy Tube-Base T ! 1 117 1 T
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[J Please rush Multitester No. 300, $18.75 is en- I i 4. ! P - L 1T
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I Figure 8
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|
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! I am [J an amateur; [] experimenter; [] service man.

QUICK SERVICE
Your order will receive my own
personal attention. You'll get
‘*same day'’ delivery scrvice
from the heart of the na-
tion . . . on anything in
radio.

Wuﬁf-,,
Z J:D}/I/ll
Ié WIGFQ

holesale

RADIO LABORATORIES
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choice of units of measure. Mr. Mad-
dock’s energy formula is ¥, =1.16 X
107°- 5 -0, watt-hours/gram, in which
W, is the energy per gram required to
heat a dielectric material placed be-
tween two plane parallel electrodes, S is
the specific heat of the material in
cal/gm/°C, and 0, the temperature rise
in °C. The power formula is P, = 5.58

K cos
X 107 f- (E/d)" - —— watts/gm,

in which P, is the power required, at a

specific heat, S. By proceeding to quad-
rant B the energy, W, may be con-
verted to power, P,, for various values
of . The power value P, in quadrant
C, is related to voltage gradient, E/d,
Kcoso
for different values of - . In
e

quadrant D the voltage gradient is ad-
justed for different frequencies. It is
not permissible to cross the barrier be-
tween quadrants 4 and D, but otherwise

[Continued on page 78]
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"IN THE TRAFICOUNTER

The Streeter-Amet Traficounter tabs 900 or more overlapping
cars per minute at split second contact. As car wheels hit a
pneumaotic tube stretched across traffic lanes the compression
closes an electrical contact on a diaphragm, operating a Guard-
ion relay. The relay responds to every impulse but the Trafi-
counter registers only every other impulse to compensate for

rear wheel contact.

The Streeter-Amet Traficounter

How zeéﬂw BY GUARDIAN Count 900 or More Cars per Minute

A grueling job . . . faithfully responding to 1800 or more impulses per
minute, hour after hour in rain, heat, and cold the year 'round. For this job
Streeter-Amet engineers use Guardian's 6 volt d-c relay, Series 125.

Here is an example of an application that ordinarily calls for a specially
built relay. Yet Streeter-Amet finds Guardian's standard relays good enough,
dependable enough, and fast enough to do their special job. They save
money by buying a standard unit. They get quicker delivery. And they have
the comforting knowledge that replacements parts are immediately avail- ——

a—

able if and when needed. Series 125 d.c. relay
If your application appears to be a "special’ it may pay you to look over
Guardian's standard relays first. And write us. Guardian engineers will Also—iron clad and lamina-

ted solenoids, stepping
relays, magnetic contactors,
electric counters, snap and
blade switches.

GUARDIAN (@ELECTRIC

recommend the relay most suitable for your application. If a "special” is

really needed they'll help you design it economically.

1605-K W. WALNUT STREET CHICAGO , ILLINOIS
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" Newest and Greatest Advancemant
in Low Loss Insulation

Just as sound advanced motion pictures and as
television is advancing radio, so the new improved
MOLDED MYCALEX will advance the cause of elec-

tronic engineers who seek ever-higher standards in
insulating materials.

New and exclusive methods of MYCALEX CORPO-
RATION now enable us to mold MYCALEX to far more
exacting specifications . . . closer tolerances, with metal
inserts molded in and other refinements.

Our technique affords a virtually endless variety of irrequ-
lar shapes that compare with molded plastics for smoothness
and precision. Yet MYCALEX offers so much more in electrical
and physical advantages.

For example: greater strength and dimensional stability,
freedom from cold flow, freedom from carbonization, imper-
viousness to moisture and gases . . . ability to withstand tem-
peratures beyond 400 C.

Investigate the new uses and applications of this remark-
able new advancement in MYCALEX. Get the facts about
MYCALEX 410.

N o
. o le
‘{{‘0..’.0..

s

-

THE INSULATOR \

-
-, -
I \ o v, ’... ...0
~ « o
- (4

TRADL MARX REG V. 5 FAT. OFf.

MYCALEX CORPORATION OF AMERICA

“Owners of ‘"MYCALEX’ Patents’’
Plant and General Offices, CLIFTON, N. J. Exegutive Offices, 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y.
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Design Considerations
In Small Receivers

A. C. MATTHEWS

Successful methods of co-ordinating electrical design features with pro-

duction requirements to reduce costs are discussed in detail in this article

HE DEsiIGN of small home type re-

ceivers, including portables, is prob-

ably one of the most diflicult assign-
ments a design engineer can receive. Such
a statement might possibly be disputed,
unless all the factors invelved are care-
fully considered. It is true that almost
any design engineer, with a minimum
of practical experience. can successfully
arrange a circuit and a suitable mechan-
ical layout which will meet certain
established periormance characteristics.
tlowever, the ability to evolve a design
for a small receiver which can be built
in production quantities without exces-
sive rejects and with a minimum of labor
costs, requires a great deal of experi-
ence. It is the intention of this article
to point out ~ome of the problems nor-
mally encountered. and so far as pos-
sible. to suggest solutions which should
prove satisiactory, It must be realized
that each new design presents different
problems, although basically they are
usually quite similar,

The small home receiver and the
portable are both detnitely in the lower
price bracket but this does not mean
that they can be inferior in performance
or appearance. Probably the only char-
acteristics not strictly comparable to
those of higher-priced receivers are
power output and tonal fidelity. Grant.
ing the fact that most small models are
purchased as a second or third receiver
in the home, it is also true that the cus-
tomer will be influenced by its tonal
quality, so, unless the tone is pleasing
to the car the public acceptance of the
unit will probably not come up to ex-
pectations.

Fidelity of reproduction, then, is one
of the primary considerations for the
designer. Obtaining a satisfactory bal-
ance between tone and cost requires

[[(ADio] * SEPTEMBER,

careful circuit analysis and the elimina-
tion of all unnecessary  components
which do not directly contribute to the
desired result. This is only one of the
problems confronting the small set de-
signer. For example, others are appear-
ance and convenience  of  operation
(these items are of more concern to
the sales department,  although  the
method of attaining them  atfects the
design),  Underwriters”  requirements,
heat dissipation in small cabinets, ease
of assembly, wiring and testing, ease of
servicing, and last but not least, cost.
It is evident that all these require-

DESIGN _ ASSIGNMENT SHEET
TYPE: TABLE MODEL
TJUBES: s

POWER SUPPLY: AC-DC #7V.
CABINET: MOLDED BAKELITE

8" HIGH x 12°WIDE x 7" DEEP
FREG. COWERALCED 540-1620 KC
APPRCE, SENSITIVITY: SOuv/M
APPROM, SELECTIVITY: ACAL 25
POWER DLUTPLIT: tw 10% DIST.
SPEAKER: 5" ELECTRODYNAMIC
ANTENNA: BUILT iN LOOP
CONTROLS: TUNE.VOL.ON-OFF SW.
DIAL: VERTICAL
DIAL_RATIO: 54
APPROX. SELLING PRICE: $18.00

A typical design assignment sheet which
places the specifications for the receiver
in coavenient form for analysis

1945
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ments cannot be easily satisfied. .\ thor-
ough knowledge of basic radio design,
together with an understanding of pro-
duction assembly and testing technique,
a knowledge of standardization of parts
and the legendary thriftiness of a Scots-
man are all required of a successiul
~small receiver designer.

Procedure

A design-assignment sheet should be
written by the engineer if such is not
already available from the sales or other
department charged with the responsi-
bility of setting up the necessary re-
quirements,  This should indicate the
number of tubes, probable selling price
or cost (whichever is the most familiar
to the engineer), size of cabinet, weight,
power output. desired controls and any
other pertinent data which might assist
the engineer in visualizing the completed
receiver,

It is important that the design engi-
neer have as complete a picture as
possible of what is expected of the com-
pleted design. Some companies make use
of artist sketches or mock-up models
during preliminary discussions with the
engineering department, In this way the
designer can actually see the “thinking”
of the powers that be. Oftentimes this
climinates the building of several pre-
liminary models before the final design
is evolved. It also permits the design
engineer to criticize the proposed prod-
uct if he feels that it would be imprac-
tical to attain. For instance, if a pro-
posed design required the control knobs
and dial scale be located in such a posi-
tion that it would require “trick™ driv-
ing mechanisms which the designer felt
were impractical, then the engineer
could voice his opinions or doubts and
an agreement could be reached as to

35


www.americanradiohistory.com

whether or not it wouwd be worth the
time and effort to investigate the prob-
lem.

Such action not onl, promotes good
will and fine co-operation between de-
sign sections (product, cabinet, me-
chanical and electrical), but usually re-
sults in a much better product, so far
as production is concerned. Compro-
mises can be made until all are satis-
fied or it is agreed (after considering all
angles) the proposed design is practical
and should prove satisfactory for pro-
duction.

Preliminary Schematic

After agreeing on the general design
points, the next step is to make a pre-
liminary wiring diagram such as shown
in Fig. 1. This should include data as
to voltages and currents required, ap-
proximate gain and selectivity per stage
and power output. At this time we are
not yet concerned with final tonal fidel-
ity, except for the specification of the
speaker size which should have been
decided when the assignment sheet was
written. In other words, the audio por-
tion of the circuit should be more or
less standard, without extra bass boost-
ing or other special circuits. The pre-
liminary wiring diagram should be as
simple and basic as is possible to con-
ceive. All unnecessary parts should be
omitted for three reasons, (1) parts
cost money, (2) every part is a poten-
tial source of trouble during the life of
the receiver, (3) extra components re-
quire additional labor and time during
production. This is probably the basic
difference between small and large re-
ceiver design since in the latter extra
features are included as a matter of
course.

Having decided on a suitable circuit,
the next step is the choice of components.
It must be decided, for instance, whether
the tubes should be of the miniature
or the more common GT or Loktal
types. Miniature tubes have little to
offer in the way of advantages in the
small home set, since they are generally
slightly more costly and they save little
actual space. This may appear an odd
statement, since there is quite a differ-
ence in physical size between the two
types of tubes. However, in the small
home receiver the speaker is usually
large compared to the other parts on
the chassis, and when adequate clear-
ance is provided for it and the other
necessary parts, it will be found in the
majority of cases, the use of miniature
tubes will save very little space.

This obviously is not the case when
designing personal portables because,
with this type receiver, the speaker is
ordinarily quite small and it is possible
to arrange the mechanical layout in
such a manner that a considerable sav-
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ing in space results. When miniature
tubes become more plentiful and pro-
duction costs are reduced it is probable
that the small set designer will auto-
matically specify them if only in the
interests of standardization.

Regardless of whether miniature,
loktal or GT construction is chosen the
designer should now be in a position to
specify the actual tube types.! Certainly
the tubes to be used in a small receiver
should be on the Preferred List® because
of their availability in large quantities,
and because in general they are low in
cost. The contemplated tube types should
be included on the preliminary sche-
matic diagram.

Other miniature components such as
volume controls, variable condensers, i-f
transformers, etc.,, are now available
and can be specified if decreased per-
formance is acceptable. For example, in
order to obtain the necessary capacity
in a miniature tuning condenser it is
necessary to use thin plates with close
spacing. Such a unit can not be expected
to maintain its original alignment and
it certainly is susceptible to deteriora-
tion if dust or other extraneous mate-
rials lodge between the plates. In other
words, if miniature components are con-
templated, make sure their life charac-
teristics are satisfactory.

Mechanical Layout

With the tentative schematic and the
components decided upon the next step
is the mechanical layout. This part of
the design is carried on by both the

electrical and mechanical design engi-
neers. Templates for tube sockets, trans-
formers, tuning condenser, speaker and
other large components are often em-
ployed at this point. These are moved
around on an outline of the chassis
sub-base until a suitable arrangement
satisfactory to both engineers is ob-
tained. Compromises must often be
made at this point in the interests of
convenience for wiring, assembly, feed-
back, etc. If possible, the mechanical
layout should follow the electrical wir-
ing; that is, the converter should pre-
cede the i-f amplifier, etc., along to the
speaker.

Obviously every design will not be
this simple because the assignment sheet
may call for the speaker to be in the
center of the chassis, or perhaps the
tuning condenser must be driven direct-
ly with a knob on its tuning shaft or
any number of other arrangements that
only sales departments or others re-
sponsible for the external appearance
can devise. (An engineer's opinion
only.) In such cases the mechanical
layout may become quite involved and
every possibility must be considered,
such as the location of parts so that
coupling between leads or parts is
avoided, unless previous experience in-
dicates no trouble will result.

Adequate clearance must be allowed
to prevent one component from inter-
fering with another under all condi-
tions of tolerances. It is impossible to
run a receiver down a production line
if clearances are so small that it is

50L6 GT-G

1WATT

’h 951 10 7o DIST.

22 AAAA,
VYVYYY

AMAAAA.
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* 7.2ma k 9ma e 0.2m 100V.
GAIN 40 “~~1GAIN 100 e 48ma
ACA L8 ACA:3 -
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I /chusls P 2MDET.
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Fig. 1. Preliminary schematic of a small receiver, showing estimated voltages and currents
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necessary to select certain high and
low tolerance parts in order to assemble
the unit. This is not only true of parts
put on during the initial assembly but
is also true during wiring operations.

Once a rough chassis layout is ob-
tained the next step is to draw, front,
top and end views of the proposed unit
including the inside of the cabinet. This
may make necessary slight revisions,
because it is very easy to overlook clear-
ances in height when arranging the parts
on the chassis layout. If everything fits,
a final detail of the chassis can then be
drawn; otherwise changes are made un-
til the mechanical layout in the cabinet
is satisfactory.

In detailing the chassis, provision
should be made for wiring panels and
lugs. Sockets should be oriented in such
a manner that leads are short and as far
as possible out of the way. Long leads
are a nuisance during wiring operations
since they seem always to get into spots
where they cause regeneration or in-
stability. If long leads are necessary
they should be ‘“dressed” in such a
manner that they do not interfere with
subsequent wiring operations or do not
cause electrical trouble. Small flexible
“dress” lugs are often provided on the
chassis or other parts to securely anchor
such leads in position.

Another common mistake is not al-
lowing for sufficient wiring panels.
Three or four wires are about the maxi-
mum that can be easily connected to a
single terminal or lug, as more are
difficult to handle in production and are

definitely a handicap, if for any reason
a part must be removed after the unit
has been wired.

In general, it is more economical to
add an extra lug to a wring panel strip
than to solder more than four wires
to it. This is not always the case, be-
cause some units are so small physically
that the addition of an extra terminal
is impossible.

Provision for adequate ventilation,
especially in ac-dec operated receivers,
should be considered since this factor
will often influence the overall layout.
The method of ventilation selected must
not violate the requirements of the
Underwriters’ Laboratories.

General Design

Before going into any detailed dis-
cussion of electrical design technique
the problem of using standardized parts
should be considered. Much has been
and will continue to be written on this
subject, and until the design engineer,
or the company with which he is em-
ployed makes a serious effort to specify
standardized parts the program as a
whole cannot fully succeed. A lack of
co-operation, whether intentional or
through ignorance, only results in higher
priced but not higher quality compo-
nents. Furthermore, valuable time on
the part of the engineers, standardiza-
tion groups and organizations is to a
large degree wasted.

Standardization can only apply to
certain components, in fact it should

Typical components used in the construction of small receivers

[RADIO] * SEPTEMBER,

1945

www americanradiohistorv com

only concern those parts which do not
affect the individuality of the design. If
all receivers looked and performed alike
there would be no incentive for the
design engineer to continually strive for
improvements, progress would be stifled,
and the desire on the part of the public
to purchase new models before they
were actually needed would cease to
exist. For these reasons and for reduc-
tion of costs the present standardiza-
tion program should be encouraged to
the fullest extent by design engineers
who are in a position to specify com-
ponents.

The initial development sample is built
on a chassis which has been detailed
from the mechanical layout. It is good
practise to provide four, instead of
just two, mounting holes for the sock-
ets on the first chassis. This permits a
socket to be oriented in four positions
instead of the usual two positions and
is often helpful when, for some unfore-
seen reason, it becomes desirable to
orient a socket to avoid a difficult wiring
situation.

It might be added at this point there
are two schools of thought as to how
the first sample should be built. Some
engineers feel a sort ot pictorial dia-
gram should be made which locates
every component and wiring point re-
quired before actually building the first
sample; others maintain more can be
accomplished by actually assembling a
sample which has as many wiring
panels, ground lugs, etc., as is possible
to locate physically within the chassis
without excessive crowding.

The latter method is unquestionably
the best procedure if the engineer has
had some previous design experience.
Instead of having first to sketch the
layout (incidentally, such sketches must
be nearly to scale, otherwise trouble will
be encountered) and then actually du-
plicating it, both operations can be
combined with a considerable saving in
time. Working with actual parts which
have three dimensions is considerably
more revealing than working with a
two dimensional sketch which lacks
perspective.

As mentioned previously, all unnec-
sary parts should have been omitted
when the schematic was drawn. How-
ever, during the early development it
may be found that some additional parts

.are required and for such contingencies

it is advisable to provide additional
wiring panels throughout the chassis.
These can be omitted when the second
sample is built if it is found they are
not required.

One of the important factors in the
design of small receivers is the time
required for various production opera-
tions. If parts are inaccessible and wir-
ing is extremely difficult it not only
costs more per unit but the total volume
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of production per day is decreased. This
obviously reflects on the overall cost by
increasing the overhead charges per
unit. Of course, most manufacturers
have time study and factory control de-
partments whose duty it is to keep
production costs and associated prob-
lems at a minimum, but when a change
in wiring or assembly is desired it is
usually necessary to obtain an approval
from the design engineer before author-
izing the change. Since this requires
additional time and adds to the over-
head it is important that the designer
take these factors into consideration.

Unfortunately, the space available in
a small receiver makes it sometimes
necessary to wire the unit in layers,
where some components or wiring are
covered by other parts. This type con-
struction, while it is difficult for the
engineer since he usually wires the set
according to a schematic, is not too
difficult for production if it is well laid
out. If the components on the bottom
layer can be completely concealed and
soldered before the other parts are
added, and furthermore if the latter parts
do not need to be connected to the pre-
viously used terminals, the design is
usually satisfactory from a production
standpoint. If for some reason the unit
does not pass test, this type of construc-
tion will obviously require more repair
time, but if the above precautions are
observed and rejects are low (which
they should be) the cost of this type
construction is justified by the saving
in space.

The use of additional wiring lugs to
facilitate wiring is a problem that has
no definite answer, because in some
cases it is entirely feasible to solder five
or even more leads to a single terminal,
and in others, due to the particular
location, more than three wires are a
distinct handicap. Each design must be
studied separately and the cost of an
extra terminal weighed against the in-
convenience of wiring. In general, four
wires can be successfully soldered to
one wiring panel lug, while socket ter-
minals being smaller are usually limited
to three.

Another point to be considered is to
provide adequate test points to facilitate
production testing. Here a compromise
must be made between cost on the one
hand and time saving on the other. It
must be remembered that skilled opera-
tors whose base rate or hourly pay is
higher than the average production
worker are usually required for testing
receivers; if then, the addition of a
test lug or terminal will result in an
appreciable saving of time it might well
be included in the design. This is par-
ticularly important when production
methods make use of a moving con-
veyer belt and the testing is carried out
without removing the unit from the
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belt. Obviously a design which decreases
the testing time will permit running the
conveyer belt at a higher speed with
a proportional increase in output.

It is the seemingly small details such
as the above that make the design of
small receivers a difficult assignment.

After completing the wiring, the sam-
ple is connected to its power source and
checked for voltages and currents. This
is only a preliminary check, since the
receiver may not yet be operating
properly. It is assumed that center val-
ues have been used for all electrical
parts and that the power supply voltage
is correct. Later it will be necessary to
ascertain the allowable tolerances on the
parts and it is always advisable to
employ standard values—especially those
values which are obtainable in a wide
range of tolerances—because the wider
the tolerance, the lower the cost.

Assuming the voltages are approxi-
mately correct and that the receiver is
of the superheterodyne type, the next
step is to connect the measuring equip-
ment and then adjust each stage step-
by-step to the desired characteristic.
Since measurement technique has been
adequately covered elsewhere it will not
be necessary to discuss it in detail at
this time.’

Audio Section

The audio section of the small re-
ceiver is usually quite orthodox, in that
it ordinarily consists of an output tube,
speaker, power supply and combination
voltage amplifier-second detector-a,v.c.
stage. As a precaution, the preceding
tubes are disconnected from the “B”
supply and a compensating resistor is
temporarily connected across the high
voltage supply to simulate the load of
the unused tubes, otherwise distortion
and hum may result. These two charac-
teristics are of major importance in the
design of the audio section and inci-
dentally are the most likely to give
trouble.

It is assumed than an output tube
has been chosen which has a high
power sensitivity and that the voltages
and output impedance are according to
the recommendations of the tube manu-
facturer, The grid resistor and cou-
pling condenser should be chosen to
give the desired frequency response
when being driven by the audio voltage
amplifier. In arriving at these values,
cognizance should be taken of the maxi-
mum grid input resistance recommended
by the tube manufacturer; allowance
being made for the tolerance decided
upon (usually +=209%). The lower the
resistance value the greater the load
imposed on the preceding audio stage
and consequently the lower the voltage
gain. It is desirable then to choose as
high a value as permissible provided
hum is not encountered.
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Another precaution when using a high
grid resistor is to specify a good quality
grid coupling condenser since any leak-
age across this condenser will result in
a loss of grid bias on the output stage.
The leakage resistance of most coupling
condensers is quite high under normal
atmospheric conditions but when high
humidity is encountered an inferior
grade of condenser will decrease in
leakage resistance to such an extent that
the control grid of the output may be-
come positive. Operation under such
conditions obviously would soon dam-
age the receiver.

In ac-dc power units (the greatest
majority of small receivers are of this
type), there are many causes of hum.
The principal sources are due to (1)
insufficinet filtering of rectifier voltage,
(2) unbalance of power line, (3) hum
voltage in the speaker field induced into
the voice coil, (4) heater-cathode leak-
age, (5) stray electromagnetic or
electrostatic fields.

With such limited space available the
main power supply filter is sometimes
designed to a minimum and R-C filters
used wherever necessary. Such proce-
dures are only justified when a savings
in overall cost can be shown, otherwise
it is customary to use large filter ca-
pacitors.

The magnitude of the hum is some-
times defnitely changed by reversing
the line plug. If the hum is negligible
when the line plug is inserted a certain
way, no additional filtering is usually
employed. Should the minimum hum
due to an unbalanced power line be
objectionable, it can be eliminated by
by-passing each side of the line to the
chassis with a 0.1 ufd condenser. Ordi-
narily only one condenser is used in
small sets, and this is connected di-
rectly across the line. Its principal func-
tion is to prevent modulation hum which
is only present when a signal or carrier
is being received.

Hum originating from ripple voltage
in the speaker field being induced into

Miniature tuning condenser
(Courtesy General Instrument Ca,)
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Fig. 2. Series heater connections for mini-
mum hum. Dotted connections are for fila-
ment type tubes, where the plate current
is appreciable compared to the filament
current
the voice coil may be effectively nulli-
fied by the use of a hum bucking coil
on the speaker. This consists of a few
turns of wire wound around the pole
piece adjacent to the field coil and con-
nected in series with the voice coil. Its
polarity of course should be such that
the hum in the voice coil is cancelled.

Series operation of filaments often
causes hum due to cathode-heater leak-
age. This can be reduced to a large
extent by arranging the sequence of
connections in such a manner that those
tubes most subject to hum have their
heaters nearest the low potential side
of the plate supply voltage. In general,
connections are as shown in Fig. 2;
dotted lines indicate additions for series
operation of filament type tubes where
the plate current is an appreciable part
of the filament current. Without these
by-pass resistors the plate and screen
currents will add to the normal filament
current and produce abnormal filament
voltages which will materially shorten
the useful tube life.

Hum due to stray fields can largely
be eliminated by separating those parts
or circuits carrying a-c voltages as far
as possible from parts or circuits carry-
ing the signal. The speaker field, recti-
fier tube, and line cord are the most
common sources of such trouble.

The first step in the elimination of
hum is to isolate its source by first
shorting the input and then the output
of each stage; starting with the output
tube plate and working back through
the second detector. If the hum persists
when the output plate is shorted this
indicates the trouble is due to ripple
in the speaker field being induced into
the voice coil.

Distortion

Distortion present in the audio sec-
tion of the receiver may be the result
of mismatch of impedance in the output
stage, incorrect operating conditions,
hum or distortion from a previous stage.
The latter can be due to several design
weaknesses and will be mentioned when
these sections (i-f, 2nd detector and
converter) are discussed.

A common source of distortion in the
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audio voltage amplifier when using a
high-mu triode is due to the value of
the grid input_resistor employed. The
value of the grid resistor may vary from
one to 15 megohms and is therefore not
extremely critical, assuming a by-passed
cathode resistor of the correct value is
used. If it is desired to operate the tube
at zero bias and save the cost of the
cathode resistor and condenser, then
the value of the grid resistor becomes
more critical if high gain and low dis-
tortion are to be obtained. A compari-
son of the gain and distortion with and
without zero bias of a typical high-mu
triode is shown in Fig. 3.

With the preliminary audio design
completed, the next step should be to
test the second detector. The volume
control, which is generally a part of the
2nd detector-audio stage should be iso-
lated from the diode circuits even
though this requires additional parts.
This is because high resistance controls
are likely to become noisy if d.c. (from
the diode) is permitted to flow through
them.

The diode transformer should be
single tuned with primary and secondary
closely coupled for maximum efficiency.
Double tuned transformers give more
selectivity but are not often employed
in small receivers because for the addi-
tional cost involved, only a slight im-
provement in performance is obtained.
The choice of the diode load resistor
and associated components, and the pro-
portioning of the a-c to d-c¢ ratio to
obtain low distortion with high per-
centage modulated signals are so well
known that further discussion is not
required. It is only mentioned because
it is a possible source of distortion that
should not be overlooked.

I-F Amplifier

The i-f system in a small low-priced
receiver usually consists of one i-f am-
plifier tube with its associated input
and output transformers. The tube
usually chosen is an pentode of medium
G. (approx. 2000) having a remote
cut-off grid characteristic.

Present-day i-f transformer design
makes it practical to obtain gains of
the order of 50 to 90 per stage. Ob-
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Fig. 3. Gain-distortion curves for zero- and
fixed-bias operation

1945

www americanradiohistorv com

viously with gains of this magnitude
adequate shielding must be employed.
Zinc and aluminum are both extensively
used for this purpose. Where space is
at a premium the usual 134" square
transformer may be replaced by the
smaller 34 or 1” can. These transform-
ers differ somewhat from the larger
units in that the inductances are en-
closed in powdered iron shields which
confine the field of the inductance so
that the proximity of the smaller can
has little effect on the losses.

Regeneration in the i-f system may
be caused by several factors, among
which are the grid-plate capacity of the
tube, poorly located leads, inadequate
shielding, and common coupling in the
power supply a.v.c. or ground circuits.
Any of these are likely to be of suffi-
cient magnitude to produce an asym-
metrical selectivity curve since the cir-
cutis are regenerative on one side of
resonance only.

A typical selectivity curve with re-
generation, and with regeneration partly
eliminated is shown in Fig. 4. A small
amount of regeneration may sometimes
be desirable because of the additional
selectivity obtained, but unless it is kept
within bounds the receiver may be diffi-
cult to tune or instability is likely to
result. Of the above mentioned possible
sources of regeneration, the grid-plate
capacity of the tube is the least impor-
tant. Neither should the high potential
signal leads prove too troublesome un-
less the mechanical layout is such that
they are extremely long. In such cases
it might be necessary to resort to shield-
ed wire for making the connections.
Good shieded r-f wire is expensive;
furthermore, it is difficult for produc-
tion use, so every effort should be made
to eliminate it by designing the layout
to avoid such wiring.

Shield cans are not by any stretch of
the imagination perfect. It is therefore
necessary to keep the i-f transformers
separated, otherwise these can be a
source of regeneration. A 0.020” thick
shield will be adequate if the trans-
formers are separated by a tube or an
equivalent spacing. In some stubborn
cases it may be necessary to use several
small holes in the chassis for the leads
instead of one larger opening which
might permit undesirable coupling be-
tween the coils and some other part.

Regeneration due to common coupling
in the power supply, a.v.c. or ground
circuits is readily understandable. By-
pass condensers and isolating resistors
properly employed will largely eliminate
such trouble but they should not be
used indiscriminately as this adds un-
necessarily to the cost; however, if the
by-pass condenser is properly connected
at the correct point the circuit very few
will be required. In other words, the low
side of the condenser should mnot be
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merely connected to any convenient
ground or chassis point, but should be
connected in such a manner that the
current will not flow through devious
paths in order to complete the circuit.
Correct grounding of components is one
of the finer points in the design of re-
ceivers and should be treated as such.

Converter and Antenna Circuits

Practically all small receivers make
use of a pentagrid converter. This is a
logical choice, because in general only
the regular broadcast band is to be
covered and noise is not too important,
It also combines the mixer and oscil-
lator in one envelope with a resultant
saving in cost. In an a-c/d-c series-
connected heater circuit the converter
tube should be placed near the negative
end of the tube lineup to prevent ex-
cessive modulation hum which will dis-
tort the signal. The plate and screen
voltages should be adequately fitered
for the same reason.

No particular trouble is normally ex-
perienced with the converter stage at
broadcast frequencies. The gain at r.f.
should be approximately 70 per cent of
that obtained when using the tube as
an i-f amplifier,

The input circuit of the converter
normally takes the form of a high im-
pedance loop antenna, thus eliminating
the need for an antenna coil and the use
of a short wire for signal pickup. Low
impedance loop antenna systems are
seldom used because they are inherently
more costly than the high impedance
type. More care and ingenuity are re-
quired to obtain optimum performance
with a built-in loop since with the small
space available and the fact that the
loop is in close proximity to the chassis
it is impractical to obtain high Q.

Each design requires separate treat-
ment and for this reason no given set
of rules can be laid down which will be
satisfactory for all cases. The following
suggestions, however, should prove use-
ful. The signal pickup is proportional to
the area of the loop times the number
of turns and the Q. For this reason the
first loop should be made as large as
the cabinet will permit. Solid wire is
usually employed and every effort should
be made to keep the distributed capacity
to a minimum, either by using a skele-
ton wooden frame, or in the case of
pancake loops, by employing some sort
of open winding. The completed assem-
bly should be made impervious to mois-
ture by impregnation,

The decrease in Q when the loop
is placed near the chassis is not the
only factor to be considered. Coupling
between the loop to the i-f system may
prove to be particularly undesirable
because of stability reasons. This shows
up as oscillation at the low frequency
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Fig. 4. Effect of regeneration on selectivity
curve

end of the band, where the signal fre-
quency approaches that of the i-f ampli-
fier. Some instability may also be no-
ticed at harmonics of the i.f. The direc-
tion of the loop winding can be reversed
if this occurs, although this will result
in degeneration and loss of sensitivity.
Shielding the i-f tubes and coils will go
a long way in correcting such instability
and incidentally will also improve the
whistle modulation at the 2nd and 3rd
harmonics of the if.

Listening Test

With the overall receiver completed
and installed in its cabinet a preliminary
listening test is made since up to now
nothing has been decided as to tonal
fidelity. The audio section of the re-
ceiver was designed for fairly uniform
response but no effort was made to put
the finishing touches on it since this
would require a knowledge of such
unknown factors as cabinet resonance
and speaker characteristics. These, par-
ticularly the latter, can be varied over
quite a wide range and it is for this
reason no special effort need be made
to design for final tonal fidelity before
the preliminary listening test.

During the test, which should be
made in the home rather than the labo-
ratory, the engineer should endeavor to
consider himself as a prospective cus-
tomer. Checks should be made at normal,
high and low line voltages for overall
stability, ease of tuning (freedom from
regeneration), spurious signal response,
sensitivity, selectivity and finally hum,
distortion and pleasing tone. \With the
exception of fidelity all these character-
istics are subject to measurement and
for this reason should be satisfactory as
originally designed. Fidelity too can be
measured acoustically but unless sound
pressure curves are thoroughly under-
stood they are no substitute for actual
listening tests.

Several speakers, having different
resonant points, should be available and
if possible duplicate cabinets with
dummy chassis should be arranged in

such a manner that it will be possible
to switch the receiver to any one of
the cabinet-speaker combinations. The
usual procedure is to choose by elimina-
tion; that is, when a particular speaker
does not sound promising it is dis-
carded. Even then the receiver may not
come up to expectations and it will be
necessary to alter the fidelity by electri-
cal methods. Synthetic bass or a peak
at some particular point may be de-
sired, or perhaps a slowly rising char-
acteristic will give a more pleasing tone.
Changes are made in the values of the
audio components or additions are
made which more nearly result in the
desired response.

The receiver should then be set up
and another comparison made between
the most promising speakers, listening
to programs having both speech and
music. Quite often one combination will
sound better on speech while another
will be more pleasing on music and
therefore a compromise