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MATLORY

Hermetically-Sealed

VIBRATORS

Improve

VIBRAPACK*/ |

Performance :,

I ’ EVELOPED originally to meet exacting military requirements for

aircralt communications in the sub-stratosphere, hermetically-
ealed Mallory Vibrators are now standard equipment with every
standard stock Vibrapack.

Hermetically-sealed vibrators assure longer life and greater depend-
ability, because moisture and corrosive tumes are sealed out, and
ionization breakdowns are prevented.

When you need a portable power supply to provide high voltage from
a low voltage DC source, specify Vibrapacks. Other features include:

Nominal input voliages of 6, 12 and 32 volts DC.
Nominal output volitages from 125 to 400.

Models available with switch for four output voltages
in approximate 23-volt steps.
Heavy-duty models with 60-watt capacity.

& : You can easily obtain Mallory Vibrators and Vibrapacks from your
\ ,% nearest Mallory Distributor. Ask him for free descriptive literature,
|\ or write us today.

Inquiries are invited from manufacturers for Vibrasors
and Vibrapacks for use in original equipment

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA
M P.R.MALLORY & CO.Inc Y

VIBRATORS
and VIBRATOR POWER SUPPLIES

*Reg. U. S. Put. Off, for vibrator power supplies
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GOOD INITIAL DESIGN ...

. is largely responsible for the high

performance of Amperex air and S T T =
water cooled tubes. Other factors are O =
i o
dependable materials and their rigid PROTECTION
inspection, good mechanical construc- AGAINST UNTIMELY DEATH . ..

tion, and absolute freedom from efh-
ciency-impairing gases.

. is provided by our Special Application
Engineering Department where tubes are tried
under actual operating conditions and opera-
tional data obtained for their most efficient
and lasting use.

Ampercx Type HF-100 Transmitting Tube.
Filament Voltage, 10-10.5 aolts. Filament
current, 2.5 amperes. Amplification factor,
23. Grid to plate transconductance at 100
ma., $200. Dircct interclectrode capacitance:
Grid to plate, 4.5upf; grid to filament,
3 Suuf; plate to filament, 1.4upf. $12.50,
list price.

Alspeidt
WP | -

Tyl

Amperex Type HF-200 Transmit-
ting Tube. Filament avoltage, 10-
11 aolts. Filament current, 4 am-
peres. Amplification factor, 18.
Grid 1o plate transconductance at
150 ma., 5000 micromhos. Direct
interelectrode capacitances: grid
to plate, S.8uuf,; grid to filament,
5.2uuf; plate to filament, 1.2upf.
List price, $24.50.

HELPING YOU GET THE "‘BUGS” OUT

. we of Amperex make nothing else but
tubes. In the electro-medical field, we are es-
pecially well equipped to help you iron out
the “bugs” in your present equipment, and to
aid you in any new developments as well,

AMPEREX

e oo the high

Amperex Type 211-H
Transmitting Tube. Fil-
ament woltage, 10-10.5
wolts, Filament current,
3.25 amperes. Amplifi-
cation factor, 12.5. Grid
to plate transconduct-
ance at 100 ma., 4300
micromhos. Direct inter-

AMPEREX TUBES ...

... for electro-medical equipment in-
clude more than 30 different types,

performance tube

Our Special Application
Engineering Department

rlg;trodzlmpac;t;nm:- r.zmging from 25 watt plate dissipa- will gladly work with
Z'n(d I;Oﬁlﬁr::;'l 5-51;7‘;{ tion to 300 watts. Many of them are you on present or post-
plate to flament, 1 9uuf. now on the shelves of leading radio war assignments.

List, $17.50. equipment distributors. -

AMPEREX ELECTRONIC (ORPORATION

25 Washington St., Brooklyn 1, N. Y., Export Division: 13 E. 40th St., New York 16, N. Y,, Cables: ""Arlab’’
Canadian Distributor: Rogers Majestic Ltd. e 622 Fleet Stroet West, Toronto
HtS 15§ N O TI ME T 0 REL AX —KEETP BUYI NG W A R BONDS
ELECTRONIC INDUSTRIES ® September, 1945



EVERY STEP OF THE WAY

ype DP—a dependable unit for all-
purpose applications; quality-checked by
continuous production sampling from raw
material to finished product. Facilities for
producing these units in unlimited volume
assure adequate supply at all times.

Capacitances—1000 to 50000 mmfd.; work-
ing voltages—120 to 800 d-c; sizes—CN20
and CN35;shunt resistance—50000 megohms
at 25°C; P.F. as low as 0.004 at 1000 cycles.

FIELD OFFICES IN NEW YORK CITY - CHICACO - DETROIT . GLENDALE. CALIFORNIA

ELECTRONIC INDUSTRIES @ September, 1945 3



This unit contains three requlated power supplies employing the popular
two stage amplifier circuit which assures excellent regulation and freedom
from hum. Power supply # 1 has a variable voltage range from 750 to 900
volts DC at a maximum load of 125 ma. Line voltoge may drop as low as
85 volts at medium load ond 100 volts at maximum load, throughout the
voltage range from 750 VDC to 900 YDC without appreciable change in
output voltage. The ripple content within these voltage ranges is less than
5 millivolts from no load to full load. This supply may be operated with
either the negative or positive side of the output grounded so that it can
be used to furnish plate voltoge or grid bias.

Power Supplies #2 and #3 are identical, having a variable voltage range
from 230 VDC to 330 VDC at a maximum load of 400 ma. Line voltage
may drop as low as 80 volts at 200 ma. and 100 volts at a maximum load
of 400 ma., without appreciable output voltage change. Ripple content is
less than 5 millivolts ot all loads and voltages. The line voltage may rise
to 130 volts without changing the ripple content or output voltage.

These supplies have the negative side permanently grounded and they can
be reversed to use them as bias supplies. Yoltage variation is accomplished
by adjustment of the three potentiometers on the front ponel. A terminal
strip is provided on the rear panel for the output voltages and for the 115
volt 60 cycle input voltages. The 115 volt input voltage to the three rectifier
filament transformers are connected in parallel. Each transformer is fused
separately. The plate transformer of Power Supply # 1 is terminated sepa-
rately. The plate transformers of Supplies #2 and #3 are connected in
parallel internally.: The plate circuits are also independently fused. It is
necessary to furnish external switches for the various primary circuits to
place the Supply in operation.

Tubes Used in the High Voltage Power Supply:

2 — 866 Rectifier Tubes 2 — bL6 Series Tubes
| — VR105 Regulator Tube | — VR150 Regulator Tube
2 — 6SF5 Amplifiers

Tubes Used in Each Low Voltage Supply:
2 — 8bb Rectifier Tubes b — bLb Series Tubes

| — VRI105 Rectifier Tube | — VRIS50 Rectifier Tube
2 — 6SFS° Amplifiers

This unit is supplied in o Chassis Size 39" deep, 174" wide back of. panel.
Panel Size is 21" wide and 10" high. Net weight is 295 Ibs.

These unifs are supplied complete with tubes, instruction manual and circuit
diagram, and are covered by the normal 90 doy manufacturer's quarantee.

COMMUNICATION MEASUREMENTS LABORATORY

Agent of Defense Supplies Corporation
Handling All Types of Electronic Equipment
120 GREENWICH STREET

NEW YORK 6.

THE COVER

At the Nassau plant of the Sper-
ry Gyroscope Co., Great Neck, L. I.,
women employes work at glass
lathes while sealing glass to metal
parts during one of the important
steps in the manufacture of Sper-
ry Klystron tubes that today are
used in various war instruments
and following the war will find
wide application in the field of
microwave broadcast and reception.

The pattern of colors above the
heads of the workers is made by
pipes which convey gases used at
various stages in the manufactur-
ing process. Each color identifies a
different gas.

* ® *

Allecations Chanrt
Production Details

There has been so much lauda-
tory comment on the four-color Al-
locations Chart which was mailed
to subscribers of Electronic Indus-

| tries as a supplement with the

August issue, that some further
facts concerning its production may
be of interest. Preliminary skeleton
drawings had been prepared in ad-
vance and immediately after allo-
cations were approved by FCC the
work of placing them in their
proper spots in the spectrum was
started. The entire art job was done
by EI’s Art Director Charles Dreyer
and required approximately 100
hours of toil. Before the work of
determining the color scheme to
be used was started, the final black
and white drawings were checked
twice, once by an outside expert on
allocations matters and a second
time by an engineer of FCC who
put in four hours on this job alone.
The color scheme represents a com-
bination of black with the three
primary colors, red, yellow and
blue, plus the over-printing of eight
standard Ben Day screens to form
the 39 colors and patterns used to
identify the various services pro-
vided for in the allocations. Pro-
duction of the four sets of printing
plates required about 10 days.

Million-Watt Voice

Even the Crosley 500-kw trans-
mitter (WLW), now awaiting FCC
decision regarding its disposal to
other interests, may not seem so
big in the near future. There is a
million-watt transmitter all engi-
neered and, it is said, sold. Fur-
thermore, this giant is to be in-
stalled “somewhere in continental
North America.” Location may be
just across one or another of the
borders.

ELECTRONIC INDUSTRIES @ September, 1945



MOOTH and even flow of d-c cur-

rent from a multiphase or other
phanotron tube rectifier, depends on
the proper, uniform functioning of
every tube in the bank. To assure a
steady supply of power, use G-E phano-
trons—for their current-carrying ca-
pacity, dependability, and the way they
team up for solid group performance.

® Type FG-32, shown above, is one of
the popular tubes of this type, suited to
medium-voltage circuits. Superior G-E
manufacturing and testing methods
give uniform electrical characteristics,
meaning that every Type FG-32 in a
bank functions alike—and efficiently!

GENERAL 3 ELECTRIC

TRANSMITTING, RECEIVING, INDUSTRIAL, SPECIAL PURPOSE TUBES *

ELECTRONIC INDUSTRIES o

When replacing
rectifier
PHANOTRONS |
choose G-E tubes
for efficiency,

September, 1945

@ Advanced design is typified by the
shield between cathode and cathode
stem, [protecting the stem from heat-
distortion. Other special features that
make for stable operation are the 3-
point suspension of the cathode, giving
rigidity and strength, and the torque-
tested cathode base and anode cap to
safeguard against connections loosen-
ing in service.

o See your nearest G-E office or dis-
tributor for further information about
Type FG-32 and other tough, service-
proved phanotrons in G.E’s complete
line. Or write Electronics Department,
General Electric, Schenectady 5, N. Y.

TYPE FG-32. $9.

Two-electrode, mercury-vapo-
baanotron tube for use as «
hzlf-wave, medinm-voltage
rectfier. Cathode indirectl~
heated—voltage 5 v, curren-
4.5 amp. Anode peak voltage
1,900 v, peak current 15 amp
waverage current2.5 amp. Tem-
berature range, condensea
mercury, 40 to 80 C, Over-al.
height of tube 7", diameter 3".
Upon request, you will gladly
be sent detailed characteristics
and performance ratings of the
FG-32, which is one of 9 G-E
phanotrons that cover the full
range of application of this
type of tube.

There are 265 main supply outlets
for 6-E Electronic Tubes, backed up
by centrally located |stocks in 26
large cities from coast to coast.

162-DI7-8859

VACUUM SWITCHES AND CAPACITORS
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icronics

D esigning UHF and SHF equipment is in large part a matter of
electromechanical precision. Our engineers apily call it micronics.*
Micronics is an art at which we are adept. A part of our know-how
stems from long experience in the design .and manufacture of
preeision-machined hydraulic controls and actuators for military
and commercial aircraft. It comes equally from the confidential
basic design work our engineers have done in the field of
micro-waves. And part comes from a pre-war background
of experience in producing radio communication. s_v.slems
for anumber of the country’s major airlines. @  Aireon’s
micronic exactitude in all things electronic is a practice e
your engineers will appreciate—an aptitude our plants l
can translate into your precise wants. Your engineers ' ’

and ours should talk it over. MANUFACTURING CORPORATION
**Micronic” is aregistered trade mark of Aireon Mfg. Corp. Formerly AIRCRAFT ACCESSORIES CORPORATION
Radio and Electronics - Engineered Power Controls
NEW YORK «. CHICAGO - KANSAS C!TY . BURBANK
6 ELECTRONIC INDUSTRIES @ September, 1945



... by Revere

increases electronic production

0 meet the demands of the electronic and electrical
industries, Revere now offers Revere Free-Cutting
Copper Rod.

This is oxygen-free, high conductivity copper containing
a small amount of tellurium. This, plus special processing
in the Revere mills, greatly increases the speed with which
the metal can be machined, makes it possible to hold closer
tolerances, improves the finish of completed parts, lessens
rejects, cuts Costs.

Revere Free-Cutting Copper Rod already has proved
invaluable for the precision manufacture of certain interior
vacuum tube parts that must be made to exceptional stand-
ards. However, it does not make a vacuum-tight seal with
glass, and OFHC copper or other metals and alloys must
continue to be used for that purpose. The rod is available
in sizes up to 2" and in all the usual shapes.

The Revere Technical Advisory Service has worked out
solutions of a number of difficulties encountered with the
use of copper and its alloys in electronics. May we col-
laborate on your problems?

Listen to The Human Adventure on the Mutual Network every
Wednesday evening, 10 to 10:30 p.m., EWT

ELECTRONIC INDUSTRIES @ September, 1945
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CUSTOMERS REPORT:

"This material seems to machine much better than our previous
hatd copper bar; it cuts off smoothly, takes a very nice thread,
and does not clog the die.” (Electrical parts.)

“Increased feed from 1%" to 6" per minute and do five at one time
instead of two.” (Switch parts.)

“'Spindle speed mcreascd from 924 to 1161 RPM and feed from
0065 to .0105" per spindle revolution. This resulted in a decrease
in the time required to produce the part from .0063 hours to .0036
hours. Material was capable of faster machine speeds but machine
was turning over at its maximum. Chips cleared tools freely, operator
did not have to remove by hand.” (Disconnect studs.)

0060006000000 000000
90000000000 OPOIOROSRS

0000000000000 0002000000000 0O000OCOCO0CROOO0RRRR0PO0OS

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801
Executive Offices: 230 Park Avenue, New York 17, N. Y.

Mills: Baltimore, Md.; Chicago, 1il.; Detroir, Mich.; New Bedford, Mass.;
Rome, N. Y. — Sales Offices in principal cities, distributors everywhere
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THINK 1'LL.
WRITE HAMMARLUND
AND TELLTHEM WHAT
I HAVE IN MIND FOR

MY POSTWAR
RECEIVER

WHAT DO YOU WANT?

THE SUPER-PRO and HQ-120-X were, and still are,

tops in the Ham field and after the war we’'ll have a com-
plete line of receivers to meet every requirement. What
\NR\-‘E we want to know is what you'd like . . . in the way of
NO\N\ appearance, accessories, special features. Let us know
what you have in mind. Suggestions (good or bad) will
be welcome and will help us to give you the best . . . just

the way you want it.

Send your suggestions to ‘Postwar Development”

DESK 16

"«f 2 i Y J/ i ' | 1 ]
5 N/ B R i

N \ e | ! ‘- i
‘ o { ! . 1 s ‘ ‘
“ 4 / i B / b
e iy TR

THE HAMMARLUND MFG. CO., INC., 460 W. 34™ ST, N. Y. C.
MANUFACTURERS OF PRECISION COMMUNICATIONS EQUIPMENT

8 ELECTRONIC INDUSTRIES @ September, 1945
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AINTAIN SUPREMACY
IN FIELD OF COMM%ICTIONS FOR TEMPERATURE
COMPENSATING AND GENERAL PURPOSE CONDENSERS

Erie Ceramicons are not a war product. These silvered ceramic Samples of Erie Ceramicons for your general
condensers were developed ten years ago to provide accurate purpose applications will be gladly furnished
compensation for temperature drift in receivers. The war has on request.

furnished further and convincing evidence of their superiori-
ty, for millions of Ceramicons have been subjected to punish-

ment such as peacetime applications seldom duplicate. The MAXIMUM CAPACITY
war also has proven the adaptability of Ceramicons for use as ERIE TEMPERATURE CHARACTERISTIC
general purpose condensers. STYLE
Erie Ceramicons are ideal coupling condensers, particu~ © N750 HI-K
larly in plate-to-grid installations, where high insulation re-
sistance is essential; and for general R.F. by-pass applications. AorK 051018 L e S21to1600,
Their superiority is generally recognized in numerous applica- Borl 18 to 36 52 to 110 610 to 1,500
tions in the field of civilian communications and domestic
receiver sets. CorM 37t0120 | 111 to 360 1,600 to 5,000
Ceramicons may be selected from any one of 10 stand- D 121t0 178 | 361 to 510 5,100 to 7,700
ard temperature coefficients, ranging frf)m P100 to N750, as E 176 to 285 | 511 to 820 7,800 to 11,500
well as of the Hi-K type. Table of capacity ranges for stamrdard
Erie Resistor styles is shown at right. F 286 to 375 | 821 to 1100 {12,000 to 15,000

% CERAMICON IS TME REGISTERED TRADE NAME OF SILVERED CERAMIC DIELECTRIC CONDENSERS MAOE BY ERIE RESISTOR CORPORATION.
BUY MORE
WAR BONDS

loctmontis Diotot
ERIE RESISTOR CORP., ERIE, PA.

LONDON, ENGLAND =+ + TORONTO, CANADA

FOR HIGH ACHIEVEMENT
16 WAR PRODUETION

ELECTRONIC INDUSTRIES ® September, 1945 9



108 SERIES

TYPE 108-8 two-stage Amplifier

provides transformér input impedances
for either 30 or 250 ohms with nominal
output impedance 500 or 8 ohms. Vori-
able gain 65/105 db. with electronic
volume control. Frequency response bet-
ter than =) db. 30/16,000 c.p.s. Power
output +43 V.U. (20 watts) with less
than 5% RMS hormonic content. Noise
level full gain 56 db. below full output.

THE 108 SERIES consist of four different amplifiers available simply by changing one or two smalf

input panels on the master chassis. Except for these input panels all amplifiers have the same transmission

characteristics. Input impedance, gain and noise level depending on types. listed below.
These units are designed forthe highest type audio service having gain-frequency characteristics betterthan
=1 db. 30/]6,000 c.p.s. Power output 443 V.U. (20 watts) with less than 5% RMS harmonic content.

TYPE ]08-A two-stage Amplifier provides transformer input for
either 600 ohm or bridging. 600 ohm input fixed gain 61 db. Bridging
input varlable gain 6/46 db. Noise level 68 db. below full output.

TYPE 108-8 as ilustrated and described above.

TYPE 108-( combines the input channels of the 108-A and 108-B
Amplifiers. Channel 1—600 ohm input variable gain 20/60 db.

Bridging input variable gain 2/42 db. Channel 2—high gain 30/250
ohm input variable gain 62/'02 db. with electronic volume control.

Noise level 56 db. below full output.

TYPE IOB-D two-channel each 30/250 ohm input. Either chanael
variable gain 62/'02 db. with electronic volume control. Noise level

56 db. below full output.

MOUNTING ACCESSORIES

TYPE 202-A wail Mounting Cabinet permits universal installation of 108 Series Amplifiers

to any flat surface. Well ventilated and designed for maximum accessibility, servicing and

convenience of installation. Standard aluminum gray finish.

TYPE 9-A modification Group permits 108 Series Amplifiers to mount on standard 19"

telephone relay racks. Occupies 7" rack space. Allows servicing from front of rack.

Standard aluminum gray finish.

The Lanngevin Company

INCORPORATED

SOUND REINFORCEMENT AND REPRODUCTION ENGINEERING

NEW YORK
37 W. 65 s, 23

SAN FRANCISCO
1050 Howard St., 3

LOS ANGELES
{000 N. Seward St., 38




IRC moakes more types of resistance units, in more shapes, for more applications, than any

ELECTRONIC INDUSTRIES

-

For rve
technical in¥e
any of the above
products write to
Dept. 2-§

To a line of resistors already broader than that
of any other manufacturer in the entire resistor
industry, IRC has, in the lost few months,
announced several new and important con-
tributions. Among the newer developments
having wide-spread application in the elec-
tronics field are the components here briefly

INSULATED RESISTOR

Scarcely bigger than a bump on a
wire (L. 134 "-Dia. %"} the BTR Y3
watt resistor has all the quality char-
acteristics and features that have
long made IRC's BT line "Preferred
for Performance.” Suitable for Army-
Navy RC 10 applications. Avoilable
postwar.

e

i i
S

N T
R o

TYPE GRW
GRADE 1-CLASS 1 RESISTOR

Thoroughly dependakte and of
sound construction these completely
sealed units meet or surpass every
requirement of JAN-R-26 specs.
Made in 7 standard sizes with power
ratings of 15 to 140 wotts and resis-
tance ranges of 0.1 to $3,000 ohms.

. S e oot e §
e =%

ahlgl

) --# - .AH

® September, 1945
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TYPE PRT POWER RHEOSTAT =
Rugged yet light in weight
and of neat appearance the ]
PRT conforms fully with g
AN3155 specs. Has heavy %
screw type terminals at rear e
of enclosed al-metal housing.
Avoilable in 25 and 50
watt models.
O TR s SRR TR e A
TYPE BTR !> WATT METALLIZED 3
i
0

i
e

b

i

e

B

401 N.BROAD STREET - PHILADELPHIA 8, PA.

g T

reviewed. All of these products are available
in reasonable quantities except the Type BTR
Resistor, which is still wholly ollocated to a
speciol war project. However, samples of this
unit are available ond will be gladly sent for
test or experimental purposes. Your inquiries
will receive prompt and welcome attention.

TYPE BTA 1 WATT METALLIZED
INSULATED RESISTOR

Pencil-thin, less than %" in length and
conservatively rated at one watt the
BTA is a quality resistor throughout
and meets RC30 specs. low in oper-
ating temperature it has proportion-
ately high wattage dissipation.

R e e "

G
e G

TYPE FRW

-Efficient as a tubular wire
wound, the type FRW has
many features that recom-
mend it for limited space
vse. In 5 standord sizes to
comply with JAN-R-26,
specs for RW 20, RW 21,
RW 22, RW 24 require-

ments.

G
e - S

FINGERTIP CONTROL

No bigger round than a nickel
and wafer-thin, this control will
find many useful applications
in the smaller electronic de-
vices. All-inclusive design elimi-
nates the usval knob, shaft and
bushing without impairing
functional operation.

Mo
e
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FLAT WIRE WOUND RESISTOR
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Smaller and Smaller
... aand Better

PINT-SIZED capacitors are designed to save space—to help make

your equipment more compact. But quality isn’t sacrificed in
favor of size—not in these Mallory tubulars!

Unit for unit, these new Mallory capacitors undermeasure standard
cardboard types; vet performance is far more satisfactory. That’s
due, in part, to precision standards of manufacture—in part to
aluminum containers and hermetic sealing.

Single ‘tubular sizes start at %¢" x 1%, and are available with or
without extra insulating covers. Duals include the common negative
and separate section types . . .are made in sizes beginning at 136"
x 14" ... and are equipped with easily accessible lug terminals
which provide convenient anchor points for wiring.

First did to Faster Assembly The new Mallory tubulars are also available in 500- and 600-volt
Just press the capacitor into this clip— ratings with surge limits of 650 to 750 volts respectively. Write for
it’s there to stay! This ingenious Type the Mallory Capacitor Catalog or see your nearest Mallory distributor.

TH Clip can either be riveted to the
chassis or mounted by means of simple
embrossures already in the chassis. It’s
another Mallory “First”!

Electrolytic,
Film and Paper

CAPACITORS

> 2
&
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' METAL TUBES

Mo radio szts of production lines demand new heights
of tude quelicy and performance . . . Ken-Rad, with re-
cently added resources and facilities, is superbly equipped
to meet these recuirements . . . Now and in the fu-ure,
_ A designers and builcers of electronic equipment can rely
Bk or. Ken-Rad Tubzs to meet their most advanced specif-

8 Weite for your copy of
“Esseatial Cheracteristics”
the most comphere digest of

trbe informaticn atvailable. 3 : ! ;

DivisioN ©oF GEMERAL ElzcTric COMPANY

cations.

OWENSBGRO, KENTUCKY

176-06-8680
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E> AUTOMATIC BEAM CONTROL...

Especially important in phoifographic recording. Beam inten-
sity increased from zero during interval of useful left to right
traversal when using single-sweep feature. Intensity auto-
matically reduced to zero when time base is switched from
recurrent to single-sweep operation, and returned to original
intensity upon initiation of single sweep. For single-sweep
use, the extinguishing of the beam except when it is actually
plotting a curve, is a remarkable advance in commercial
oscillograph design. Minimizes background light. No de-
crease of visible contrast of desired trace. Results in greatly
increased contrast of photograph.

VALUES

found only in the
DUMONT Type 247

E> TIME BASE WITH ASSURED LINEARITY ...

Gas triode type. Extended frequency range: 1 sweep every 2
seconds to 50,000 per second. Single sweep if initiated repeti-
tively. operates at writing rates corresponding to 0.5 to 10,000
c.p.s. Single-sweep action so designed that spot remains quies-
cent at right end of its traversal across screen until initiation by
controlling signal, when it rapidly moves to left to assume start-
ing position and then reverses its direction of motion fo provide
single-sweep across screen at a length of time determined by
frequency control. One objection to a gas triode sweep circuit
lies in non-linearity of sweep produced, especially at low-sweep
rates. Overcome in Type 247 by use of a factory-adjusted com-
pensated circuit which produces a nearly perfect linear sweep.

L) SYNC LIMITER . . .

Time base generator may be synchronized to an external signal,
power line or vertical axis signal by means of synchronizing
selector switch. Limiting circuit maintains uniform sync regard-
less of sync signal input level. Synchronized by either positive
or negative polarity of sync signal.

C> TEST SIGNAL TERMINAL...

Furnishes either a test signal of line frequency at approximately
1 rms volt, or a sawtooth signal of sweep frequency at approxi-
mately 10 volts. Front-panel switch. Sawtooth signal available
to drive external circuits. Provides modulated signal for FM
systems.

’ Consider these extra values which are
found in this instrument. For above and
beyond the exceptional workmanship
and the quality materials that do full
justice to the well-planned mechanical
design, the DuMont Type 247 oscillo-
graph offers many electrical-perform-
ance features worthy of particular atten-
tion. A few are listed here.

E> FUSED TRANSFORMER SECONDARIES ...

Fuses placed in secondary windings for added protection of
transformer, in addition to usual primary fuse. All fuses ac-
cessible for replacement without removing instrument from
case.

& Detailed specifications on request.

\@ ALLEN B, DUMONTY LABORATORIES, INC,

9 I 5 A

P s 5
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ELECTRONIC INDUSTRIES

WITH FEATURES AND
ADVANTAGES THAT MAKE

THEM THE %/94{5/

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, 1945

specifications and you will understand why RADIART AERIALS HAVE AlL-
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 .
25 Warren oer New York 7. N.V.

Canadian Office
455 Craig St., W

CLEVELAND 2, OHIO

., Montreal. Canada



NATIONAI. RECEIVERS ARE THE EARS OF THE  FLEET

OFFICIAL U. S, NAVY PHOTOGRAPH

NATIONAL RECEIYERS ARE IN SERYICE THROUGHOUT THE WORLD

16 ELECTRONIC INDUSTRIES e September, 1945



WHEN IT

COMES TO

TOLERANCE

We are\very narrow

...s0 narrow, in fact, that we consider
a tolerance of + or — 10% the
limit of possible variation on our
.00025” gauge insulating paper.
That’s one of the reasons why we’re
the preferred source for Thin
Gauge paper for capacitors, coils,
transformers and other insulating

purposes. Grades range in thickness

from .00025” through .004”.

a? ‘9.5 —I—

p_‘\ﬂ" SCHWElIZER PAPER CO.
c\ v
g“\\ i 142 MILLER STREET, NEWARK, N. J.
N% W Plants: Newark, Jersey City, M. Holly
-\\}\ Springs, Pa. Research Laboratories:
- W\ 4 Chrysler Bldg. New York, N. Y.
\F‘\s‘
(4
ot

40% n"xe/L"{oL
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FAMOUS KENVON T-LINE
TRANSFORIMERS

BORN I THE
RLY 19307...

WX'e,at Kenvon, take a good deal
of pride in our famous T-LINE
TRANSFORMERS. Similar units
are now produced and adver-
tsed by many of our competi-
tors who long ago realized that
the T-LINE Housing was a su-
perior Housing in many respects
—outdating by years the un-
potted open-type Transformers
produced by other Transformer
Manufaciurers

Additional features of the famous

KENYON T-LINE
are:

* Excellent Appearance

* Universal Mountings

Mounting centers remain exact because they
are die-punched all gt the same moment in a
single operation.

e A Manufacturer’'s Dream

Because they provide an excellent electrical
and mechanical design that can be made
cheaply from plentiful materials.

THE MARK OF EXCELLENCE

Kenyon 1s extremely satisfied with its outstanding engincering developments. The KENYON T-LINE case when
produced in the carly 1930's was years ahead of its time.

Our engincers are indeed proud to be the originators of such a popular design and point to its duplication
with pnide.

Kenyon engineering intends to maintain its place as a pioneer in the continued development of outstanding
Transformer Equipment.

Inguiries invited. Write for our NEW 1945 1llustrated Catalog

KENYON TRANSFORMER CO0., Inc. so5m ™

18 ELECTRONIC INDUSTRIES @ September, 1945
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Frant view of the 250-
watt, 118 mc. Motorola
trausmitter, now gi-
ing Miami police the
clearest of coverage for

a radius of 30 miles.

MMTHE COUNTERSIGN OF DEPENDABILITY |Ng
/}‘s V =

Y ELECTRONIC EQUIPMENT

p‘“

vof-

IN FM POLICE SYSTEMS
@mg EIMAC TETRODE 4-125A

e 7

Top honors to Galvin Manufacturing Corporation for
building it, and a salute to the police and fire departments
of Miami, Florida, for putting it to work in spite of the
skeptics! It's the first two-way police radiotelephone
system in the United States on frequencies above 100 mic.
Twenty-four hours a day, 12 patrol cars in Miami’s busy
area tune in on signals as solid as a dinner-table conversa-
tion from this Motorola 250 watt, 118 mc. FM transmitter.

From the earliest experimental stages of FM broadcast-
ing, Eimac tubes have been lending a hand. Naturally,
there are Eimac 4-125A tetrodes (pictured above) in the
vital power output stage of Galvin’s new Motorola success.
Eimac 4-125A’s were a logical choice for this transmitter
because of their superlative high frequency performance
capabilities and their low driving power requirements.

Ask for your copy of Electronic
Telesis, the 64 -page booklet
giving the fundamentals of
electronics. It will belp elec-
tronic engineers explain the
. subject to laymen. Available
> in English and Spanish. No
obligation, of course.

FOLLOW THE LEADERS TO

EITEL-McCULLOUGH, Inc., 1074 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.

1074

ELECTRICAL CHARACTERISTICS -4-125A TETRODE

Filament: Thoriated Tungsten Direct Interelectrode Capacitances(Average)
Voltage . . . . 5.0 volts Grid-Plate (Without shielding,
Current . . 6.2 amperes base grounded) . . . . 0.03 yyfd.
Plate Dissipation Input .+ . . . « .« . . 10.3yufd.
{Maximum) 125 watts Output . . . . . . . . 3.0yyfd

Transconductance (is = 50 ma., Es = 2500 v., Ec2. = 400 v.) . 2450 umhos




THEY'LL HELP YOU BUY AND USE CAPACITORS...EFFICIENTLY !

Up-to-the-minute CAPACITOR and

HIGHER POWER
P IN LESS SPACE

with this new 200° C.
Class C Insulation

Manufacture coils, trans-
formers, or similar wire wound
devices? Then you owe it to
yourself to investigate the tre-
mendous possibilities of *CEROC
200—the Sprague inorganic,
non-inflammable wire insulation
that permits continuous opera-
tion to 200° C.

Write for Bulletin 505

20

A lot of time and effort has
gone into making these new
Sprague Catalogs invaluable
guides to modern Capacitor
selection and use for all who
buy or use Capacitors.

CATALOG 10 brings you up-
to-the-minute data on time
tested Sprague Dry Electrolytic

APPLICATION DATA

types for practically any appli-
cation. CATALOG 20 does the
same relative to the most mod-
ern line of Paper Dielectric
Capacitor types on the market
today. A copy of either or both
will gladly be sent on request.

Write Today !

SPRAGUE ELECTRIC COMPANY ¢ North Adams, Mass.

SPRAGUE

CAPACITORS —KOOLOHM RESISTORS

*Trademarks Reg. U. S. Pat. OF.

ELECTRONIC INDUSTRIES @ September, 1945
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SARAN

braid

for better electrical insulation

Cable and wire braid with insulating qualities far superior to any other
material—that’s the stimulating news brought by this announcement of
Saran braid. It marks an important advance in wire protection and provides

long-sought answers to many troublesome problems.

Here is a braid that resists abrasion—Saran is permanently tough and durable.
It is fungus and mildew proof—long life is the rule even under adverse serv-
ice conditions. And, more important to the electrical industry, Saran defies

moisture and oil—enemies that attack, and soon rot, ordinary cable coverings.

These better insulating properties point to the use of Saran in myriad
applications* extending all the way from simple extension cords to intricate
wires in radio and radar. If you would like to know more about its value to

you, write for further details.

R L ik o Gyt

Success in plastics is not a one-man nor even a one-indusers
job. It calls for the cooperation and combined skill of manu-
facturer or designer plus fabricator plus raw materials pro-
ducer. Working together, this team saves time and money and

puts plastics to work successfully. Call us-—we’ll do our part.

STYRON e STYRALOY » ETHOCEL » ETHOCEL SHEETING
SARAN e SARAN FILM o STRIPCOAT
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WIRE RECORDER

In addition to the new reliable line of Seeburg Record Changers
— after Victory — Seeburg will make available to combination
instrument manufacturers — The Seeburg Wire Recorder —truly an
amazing accomplishment for home recording. The Seeburg Wire
Recorder is being designed to eliminate many of the past dis-
advantages heretofore associated with home recording — no
recording discs to buy—no skilled knowledge necessary to make
perfect home recordings and to take favorite programs off the

air. Just one simple control knob to operate.

It will be necessary for radio manu-
facturers to make provision in their
circuits to accommodate the Seeburg
Wire Recorder and we therefore in-
vite prompt inquiries from interested

radio manufacturers.

J. P. SEEBURG CORP.»CHICAGO

(U J uy moRE Bonps! =) \R

.. \\ Awarded to the J. P. Seeburg Corporation for \
o X P~ outstanding production of war materials in N Vit
/2 each of its four plants. \

\ ‘/‘/,‘
T ———
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® The rotor and stator assembly for an electronic “‘gang
switch” had to fit exactly; had to be perfectly flat and
rigid; with 32 holes molded into the stator for multiple con-
tact points.

The assembly was too delicate and fragile—flatness toler-
ances were too exacting—for manufacture from fired ceram-
ics. The problem was brought to No. 1 Plastics Avenue.
And it was solved with G-E mycalex—compound of glass
and powdered mica with a unique combination of proper-
ties.

G-E mycalex proved to be the most satisfactory material
that could be molded for this electronic application.

And G-E mycalex may be the answer to that insulation
problem of yours. For information, write to: Section T-2,
Plastics Divisions, General Electric Company, 1 Plastics
Avenue, Pittsfield, Massachusetts.

Hear the General Electric
radio programs: *“‘The
G-E Al-Girl Orchestra”
Sunday 10 P.M. EWT,
NBC. “The World To-
day’’ news every weekday
6:456 P.M, EWT, CBS.
“G-E House Party” every
weekday 4:00 P.M.
EWT, CBS.

ELECTRONIC INDUSTRIES e
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G-E MYCALEX

A Unique Combination
of Properties

High dielectric strength

Low power factor

Prolonged resistance to electrical
arcs

Chemieal stability—no deterioration
with age

Dimensional stability—freedom from
warpage and shrinkage
Imperviousness to water, oil, and
gas

Resistance to sudden temperature
changes

Low coefficient of thermal expansion
High heat resistance ’

Samples Supplied on Request

GENERAL @5 ELECTRIC

CD45-M2

BUY WAR BONDS

23



T0P

FREQUENCY STANDARD
(60 cycle) for use with
external power supply

CENTER
CHRONOGRAPH

Records time intervals
with resolution to 001 second

BOTTOM

FREQUENCY STANDARD
(120 cycles) with
self-contained power supply

These tuning forks which include
new engineering principles, pro-
vide frequencies from 120 to 1,000
cycles directly with an unquali-
fied guarantee of accuracy to 1
part in 100,000 over a wide tem-
perature range. (Better than 1
second in 24 hours). Closer tol-
erances are obtainable on spe-
cial order.

These tuning fork assemblies are
available only in single or multi-
frequency instruments of our
own manufacture which are de-

signed to test, measure or control
other precision equipment by me-
chanical, electrical accoustical or
optical means.

The dependability of these fre-
quency standards is being dem-
onstrated for myriad purposes
in all climates and under all
working conditions.

If you have need for low fre-
quency standards of exceptional
accuracy, your inquiries are in-
vited.

American Time Products, Inc.
580 Fifth Ave.

. \y? e R Sty /g = Ll i)
Dist. of Western Electric & M@ Master Xatch-rate Recorders

New York, N. Y.

)
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How Electronics Can Serve The Food Industry

ELECTRONIZ HEATING — for Sterilization, ELECTRONIC MEASUREMENT AND ANALYSIS OF
Pastevurization, Cooking. Dehydration COLOR, HUMIDITY, TURBIDITY, F.OW AND

SUPERSATURATION OF FLUIDS
ELECTRONIZ CONTROLS—for Deodorizing,

Levels, Mction-Initiating pH DETERMINATION BY ELECTRONIC MEASUREMENT
Temperature, Flow AND CONTROL THEREOF

ELECTRONIZ REGULATION —for Density ELECTRONIC DETERMINATION OF BUTTERFAT
as applied to dairy industry CONTENT

ELECTRONIC COUNTING, CANDLING, ELECTRONIC DEVICES — for location and indication of
SORTING, COLOR MATCHING, foreign particles in finished product
INSPECTION

ELECTRONIC DRIVEN MOLECULAR
VIBRATORY SYSTEMS for
Homogenization, Emulsification, Germ-

Killing and Destruction of Enzymes All but unlimited, the sange of

applications of electronics to the food

industry encompasses every manufacturing,

processing and handling operation. There is scarcely a

phase or branch of the industry in which electronics cannot

be employed to improve production methods, and to achieve a

better product — for less money . . . Stepped up production, aatomatic

control, uniform quality, saving of needed manpower — these “are but

a tew of the advantages that electronics offers the food ndustry.

As an engineering service and manufacturing orgamization,

we are recognized specialists in the design, development and

manufacture of custom-built electronic eqaipment.

Our engineers are available for consultation.

Write to learn how Sherron Electronics can help you.

Sherron

\
Electronics |  SHERRON ELECTRONICS COMPANY

Division of Sherron Metallic. Corporation
1201 Flushing Avenue Brooklyn 6, N. Y.

“WHERE THE IDEAL 1S THE STANDARD, SHERRON UNITS ARE STANDARD EQUI?MENT”

ELECTRONIC INDUSTRIES @ September, 1945




The Latch String
Is Always Out

Why Not Pay
Us a Visit

If you would permitus t0 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 pro-
duction.

You would agree that it would be diffi-
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),
Hlinois. In Canada: Canadian Jefferson
Electric Co., 384 Pape Avenue, Toronto,
Ontario.

26
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PERMANENT

+»» THE INDIANA STEEL

ELECTRONIC INDUSTRIES o

MAGNETS

MAY DO IT

(This is the first of three advértisements regarding permanent magnet materials)

PERMANENT MAGNET STEELS

Natural successors to primitive soft iron mag-
nets were those of carbon steel to which, later,
were added chromium, tungsten or cobalt.
They may be formed from rolled stock, or cast
in desired shapes, and can be drilled and ma-
chined after an annealing operation. They are
heated to precise temperatures and then
quenched in oil or water to develop permanent
magnet properties.

Materials in this group have high residual
inductions and coercive forces ranging from 60
oersteds in the chromium steels to 250 oersteds
in the high cobalt grades. Because these mate-
rials are machinable, they may be used to
advantage in some applications requiring ma-
chining and having magnetic requirements
within their limitations. Proper allowance

6 NORTH MICHIGAN AVENUE, CHICAGO 2, ILLINOIS

September, 1945

must be made for the demagnetizing effect of
stray magnetic fields and vibration, and care
must be taken that their temperature limits
are not exceeded.

The Indiana Steel Products Company uses
numerous magnet steels and Alnico alloys in
both cast and formed magnets, and has the
specialized experience to select the material
best suited to each specific job, engineering
personnel to create the optimum design, and
equipment to furnish the permanent magnets
most suitable for any application. The com-
plex factors of magnet design make engineering
consultation advisable; many problems call for
development or research. Write for complete
information. Send for free copy of technical
hand book: “Permanent Magnet Manual.”

Copr. 1946, The Indiana Stesl Products Co.
SPECIALISTS IN PERMANENT MAGNETS SINCE 1910

BETTER

PRODUCTS COMPANY - « »

27



Controlled

Brilliance...

Thanks to a

MALLORY
VARIABLE
RESISTOR

CONTROLLINC the brilliance of this small cockpit lamp, made by
Standard Aircraft Products, Dayton, Ohio, is a variable wire wound
Mallory Resistor.

This lamp, used as an auxiliary light to illuminate the instrument panel or
any area in the cockpit, is only 134* in diameter and 51" long. To control it,
a standard Mallory Resistor of the C type was selected because of its compact
size and precision construction . . . rugged enough to operate efficiently even
when subjected to extreme vibration. In this application, a 50 ohm unit is
being used for 12 volt operation, and a 200 ohm unit for 24 volt operation.

Standard C type Mallory Variable Resistors are available from 6 to 15,000
ohms at 2 watts. Other Mallory variable resistors are available in ratings from
2 to 9 watts, and from 0.5 to 150,000 ohms resistance in single and multiple
units. Variable carbon resistors range from 5000 ohms to 9 megohms. Fixed
and adjustable wire wound resistors are manufactured in a broad range of
resistances, rated from 10 to 200 waits.

Complete details covering resistors, capacitors, switches, power supplies and
other standard precision electronic parts are in the Mallory catalog. Ask your
nearest Mallory Distributor for a copy, or write us today.

Make it a policy to consult Mallory for engineering assistance while your
designs are still in the blueprint stage.

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

P.R.MA LORY & CO.Inc.

ALLOR

D AND VARIABLE

SISTORS
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) MODEL 115

Weight (less motor): 2 oz.

Output: 15 C.F.M. at 8000
R.P.M.

MODEL 2.
Weignt (Iess motor):
41 oz,

Outpuh 95 CFM
ct3000 RP.M.

T4 New!

MODEL 214
Weight (less motor): 4 oz
Output: 50 C.F.M. at 8000
R.P.M,

Height: 414"

MQOCEL 3
Welgh‘fless reot-

or): 3¢
Qutput: 2 ¢0

i . F.M. 8000
} Blowers P'°d“ce : x;(m gTﬂ Cé-g"\:"_ v %.’;".Mm
e Height 614"

housings:
counter-

with minimom 5P d lastic

we|€hi ;
o-typ a
.::rc;ckbnse rotation.

S
e

TORRINGTON, CONNECTICUT
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ELAYS

FOR POSTWAR JOBS

It is an interesting commendation that many of the regular
line of Ward Leonard Relays have so effectively served the
needs of our Army, Navy and Air Corps. This is a tribute to

the design and quality of Ward Leonard routine production.

Designers of postwar products may rest assured that when
they select relays from the Ward Leonard line, they have
chosen relays of proven merit. The line includes types and
capacities for practically every commercial, industrial and
communications application.

Bullefins arvailable describing light, intermediate

and /Jem'y-duly velays in various contact conhina-
tions. Send for bulletins of interest to you.

*x *

BUY
MORE WAR
BONDS

RELAYS - RESISTORS - RHEOSTATS

Electric control F—-é- devices since 1892

Offices in all principal cities

B , e S :
WARD LEONARD ELECTRIC COMPANY - 61 SOUTH ST. - MOUNT VERNON, N. Y.
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of electronic dielectric heat generators includes a size for every use —for heating

thermosetting materials — for welding thermoplastics — for laboratory research or for

rugged production requirements.

THREE OUTSTANDING UNITS

"The HEATMASTER". Type K-5—5 KW. autput. Applicable for plastics, dehydration, ster-
ilizatian and other purpases. BTU output, 17,065 per hour. 220 volts, 60 cycle, three phase. 5-15-30
megacycle frequency as specified. Width: 24", depth: 28", height: 69", Weight, approximately
1,000 lbs. Mounted on rubber casters. As supplied for plastics or general purpose use, Type K-5
includes electrodes, built-in work chamber, automatic operatian. Completely self-contained, ready-
to-use. A compact, power-packed model, particularly designed for heavy-duty preheating in the
plastic molding industry where floor space is at a premium. Will heat o 3.3 pound preform in one
minute or @ 5 pound preform in 90 seconds. lts generous capacity also makes it suitable for
rugged general purpose production use as well as research requirements involving substantial
power. Type K-5-S is substantially the same as Type K-5 except that it is especially adapted for
bonding, welding or sealing thermoplastic sheeting, such as Koroseal or Vinylite. ]‘
{

4}

"The HEATMASTER Jr.”. Type K-3—2Y, KW. output. For laboratory and plastics uses.
8TU output, 8,550 per hour. 220 volts, 60 cycle, single phase. 5-15-30 megacycle frequency as
specified. Width: 24", depth: 28", height: 59". Weight, approximately 750 Ibs. Mounted on rubber
casters. As supplied for heating preforms, Type K-3 includes electrodes, built-in work chamber,
automatic operation, and constitutes a completely self-contained, ready-tfo-use model for pre-
heating plastic preforms or any other use requiring maderate power. Also supplied as Type K-3-5
especially adapted for bonding, welding or sealing thermoplastic sheeting.

“"The WELDMASTER'™. Type K-1—1 KW. output. For sealing or genera! purpose use. BTU
output, 3,413 per hour. 110 or 220 volts, 60 cycle, single phase. 5-15.30 megacycle frequency.
Width: 24", depth: 28", height: 38". Weight, approximately 600 lbs. Mounted on rubber casters.
May be fitted with same oven or electrode chamber as Types K-5 and K-3. Excellent as a pilot
mode! for development work or for praduction requiring limited power.

"The POWERMASTER". Type K-15. For heavy duty requirements, the Type K-15 Thermatron with an output of

P y duty ' G )
15 kilowaHs is available as a standard model. BTU output 51,200 per hour. 220-440 volts, 60 cycle, three phase. A high
powered model of unusual flexibility, available in 5, 15 or 30 megacycles.

— SERVICE — NATIONWIDE GUARANTEE — COMPLETE

Send for our THERMATRON circulor describing standard models ranging
in size from S00 watts to 30 kilowatts. Units of any size designed and built.

RADIO RECEPTOR COMPANY, Ix~c.

231 WEST 18th STREET NEW YORK 11, N. Y.

Engineers and Manufacturers of Airway and Airport Radio Equipment
SINCE 1922 IN RADIO AND FELECTRONICS

ELECTRONIC INDUSTRIES @ September, 1945
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FAST

RADIO NOISE-SUPPRESSION

FAST radio noise-suppression capacitors are of
approved design and meet the specifications for
these types in every respect.

They are particularly efficient in suppressing
noise from dynamotors, generators, motors and
other motor driven devices which might other-
wise impair radio reception.

The illustrations show the rugged construc-
tion of the screw-type terminals to safely carry
heavy currents. Units are encased in brass con-
tainers with a heavy tin dip—oil impregnated,
filled, and hermetically sealed to meet the most
severe operating conditions.

These capacitors can be supplied in the follow-
ing capacities and voltage ratings: .01 MFD;
.10 MFD; .25 MFD and .50 MFD—100 V. DC.

(Anciion

“or 500 V. AC/DC. Side or end BRACKETS are
available with mounting holes in 3 sizes. Side
bracket can be placed in either of two positions
depending upon mounting requirements, and
can be provided with mounting hole at various
distances from center of terminal. Below is a
partial list of these types.

Write for prints or any additional data on

these or other units—we will be happy to serve
you.

Standard or Special Units to Meet Every Need

FAST Capacitors are produced in many types and sizes in
standard or special designs. We can supply paper capaci-
tors—oil or wax impregnated—rectangnlar or tubular—in
sizes from the smallest to the lurgest.

“When You Think of Capacitors. .. Think FAST”

CAP. DIMENSIONAL DATA q
MFD, VOLTS DIA. LGT. MOUNTING HOLE DIA. (J‘\J F]
01 100 D.C. 11/16 13/16 7/32,9/32 or 11/32 M L AS @
.10 100 D.C. 11/16 1-3/8 7/32:9/32 0r 11/32 . e
.25 | 100 D.C. 3/4 1-9/16 7/32,9/32 or 11/32 Capacitor Specialists for Over a Quarter-Century
50 | 100D.C ! 1-13/16 7/32;9/32 or 11/32 3129 North Crawford Avenue, Chicago 41
01 500 AC/DC 11/16 27/32 7/32;9/32 0r 11/32 Canaodion Representatives: Beoupre Engineering Works, Reg’d.
Correction
10 500 AC/DC 1 1-1/2 7/32;9/32 or 11/32 2107 Bennett AvenE/e, Montreal, for Power Factor r o
25 500 AC/DC 1 2-9/16 7/32,9/32 or 11/32 1. R. Llongstaffe, Ltd., 11 King Street, W., Toronto I, for Special Applications
32 ELECTRONIC INDUSTRIES @ September, 1945




RADIO RECEPTOR COMPANY, Inc.
makes a Statement!

Heinemann circuit breakers form an essential part of our equip-
ment., As you know, we need the highest quality standerd compon-
ents for the THERMATRON as they are subject to rugged use in
‘industrial plants, - often by unskilled help - a test which we
' feel the Heinemenn Circuit Breaker fully meets,

f !
An unsolicited comment from Radio Receptor
Company, Inc., in a letter to us makes the re-
vealing statement above. The electronic high
frequency industrial power generator shown
here requires unfailing but flexible circuit pro-
tection. Instantaneous trip on short circuit, de-
layed trip on minor overloads in inverse ratio to
current—these are the features that caused

Radio Receptor Company to choose

Send for Catalog With Complete Line and Engineering Data

HEINEMANN CIRCUIT BREAKER CO.

Subsidlary of Heinemann Electric Co. — Established 1888
137 PLUM ST. TRENTON, N. J.

ELECTRONIC INDUSTRIES o September, 1945 33
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No.100 600 800
SINGLE SERIES SERIES

FLANGE T Wit
DIAMETER - “DIAMETER - DIAMETE
5/16" (App)  (952) {1.235)

INSERTS IN O ‘

3/16 HOLE

- .‘.

604

Tt Q_

606

F,N,S H e o o means “to end”, It also means “to bestow the
last required labor upon; complete; perfect.” Just so with the new
fused electro-tin finish on FUSITE Hermetic Terminals. Microscopically,
ordinary electro-tin finish looks like this FUSITE’s fused electro-
tin finish is like this - There are no pin-point holes in the finish
where oxidation can start to work. FUSITE’s new and proved fused
electro-tin finish provides even, uniform protection. It is the completely
satisfactory finish to the completely satisfactory hermetic seal . . .
FUSITE . . . which satisfactorily stands the latest J-A-N‘tests.
FUSITE’s electrical properties have been bettered, too! Whereas a
test of 500 megs, on electrical leakage, was formerly considered
satisfactory, the new FUSITE now tests close to infinity. Leakage
across the glass insulation s almost nil. This mark Fu4|\fﬁ is your
assurance of the ultimate in hermetic terminals . . . for your war

products of today; for your “peace-work” of tomorrow.

PRODUCTION HINT

Solder on the lead wire;
then bend the flattened

A FLYING AMp' terminal end at the edge
CAN T TAKE THE DAMP of the hole to get grecter

AND BUZZ EM FOR THE NAVY,

SO

WHEN FLYING HIGH,

clearance inside the “can.”

WE KEEP DRY,

WITH FUSITE SEALING, SAVYY?,

CINCINNATI ELECTRIC
PRODUCTS COMPANY

ELECTRONIC INDUSTRIES

NO DAMP AMPS/

® September, 1945
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the tube that grew out of a “peanut

When the returns are all in, many big scientific
developments of World War IT will bhe found to

have roots deep in the past.

Certainly this is true of the revolutionary 6AKS5
— developed by Bell Laboratories, and manufac-

tured by Western Electric.

Back in World War I, these two organizations
developed the 215A, so-called “peanut” tube; the
first tube whose filament was powered by a single
dry-cell. Down the years, research in electronics
continued to give birth to new tubes which made
“Western Electric” a synonym for performance and
reliability. When the coaxial cable system was
planned, with vacuum tube repeaters every few
miles, the Laboratories developed the 386A tube.
At the coming of war, the Bell Laboratories were

b4

foremost in design of broadband amplifiers and of

the vacuum tubes to make them work.

Indispensable for certain military equipment,
the 386A was developed into the 717A tube, and
still further refined in the 6AKS5.

Besides producing 6AKS5’s in large quantities,
Western Electric responded to emergency needs of
the Army and Navy by furnishing design speci-
fications and production techniques to other man-
ufacturers. Today, at least five other companies are

in quantity production.

The 6AKS5 is another example of Bell Labora-
tories and Western Electric teamwork, which created
many of the war’s outstanding electron tubes. These
tubes will play important peacetime roles in tele-

vision and other arts of communication.

BELL TELEPHONE LABORATORIES

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

Manvutacturing teom-mate of Bell Laboratories, and the country's largest prod of icati

36

Western Elecfric

and electronic equipment for war.
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6AKS5 (actual size)
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AUTOMATIC ELECTRIC’S CLASS “‘B’’ RELAY

All six of the features you want—perfectly combined in one unit—

that’s what you get in this new relay. It meets all purposes, in

widely varied applications, wit

hout compromising with the most

exacting requirements. For in the Class “B” relay, Automatic Elec-

tric has combined the features you need—a// of them, and each in

greatest measure.

Independent twin contacts for dependable contact
closure ... efficient magnetic circvit for sensitivity and
high contact gressure . . . unique armature bearing
for long wear under severe conditions . . .compact

design for important savings in space and weight.
Now available for coil voltages to 300 volts DC and
230 volts AC, with capacilies up to 28 springs;
also with magnetic shielding cover, when specified.

The Class *'B" relay, and many others, ore shown in Catalog 4071. Write today for your copy.

PARTS AND ASSEMBLIES FOR E

38

AumMAn[ ELECTRIC

AUTOMATIC ELECTRIC SALES CORPORATION

1033 WEST VAN BUREN STREET o CHICAGO 7, ILLINOIS
In Canada: AUTOMATIC ELECTRIC (CANADA LIMITED, TORONTO

VERY ELECTRICAL CONTROL NEED

ELECTRONIC INDUSTRIES @ September, 1945



NORTH AMERICAN PHILIPS is one of the few manu-
facturers of electronic tubes endowed with the skill
and experience required for the mass production of
the 5JP1 and similar cathode ray tubes.

The deflection-plate terminals of these tubes are
brought out at the neck of the glass envelope to pro-
vide higher insulation and lower lead capacitance at
very high frequencies.

In the manufacturing procedure the tubes are
cracked at the neck, the deflection-plate leads bent
out, and the envelope sections rejoined on a glass-
sealing lathe, as illustrated. During this operation the
tubes are maintained at a high temperature to prevent
the formation of water vapor on the fluorescent screens.

The ability to produce, in volume, NORELCO cathode

ray tubes that meet exacting specifications is the result
of experience gained by an organization with a back-
ground of over half a century of research and develop-
ment in the electrical field.

The facilities which North American Philips has
applied to the manufacture of electronic tubes in
wartime will be immediately available for the post-
war production of cathode ray tubes for direct viewing
and projection television.

A A A

Write today for interesting booklet on “How and
Why Cathode-Ray Tubes Work.”

When in New York, be sure to visit our Industrial
FElectronics Showroom.

OTHER PRODUCTS: Quartz Oscillator Plates; Searchray {Industrial X-ray) Apparatus, X-ray
Diffraction Apparatus; Medicat X-ray Equipment, Tubes and Accessories; Tungsten and
Molybdenum Products; Fine Wire; Diamond Dies.

NORTH AMERICAN PHILIPS COMPANY, INC.

A(Q{: g mc @ ﬂecfromProa’ucfsby

ELECTRONIC INDUSTRIES e

Dept. D-8, 100 East 42nd Street, New York 17, N. Y.
Factories in Dobbs Ferry, N. Y.; Mount Vernon, M. Y. (Metalix Div.); Lewiston, Me. (Etmet Div.)
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CATHODE RAY TUBE
PRODUCTION AT RAULAND

Baking screens and wall ccating

Life-testing tubes.

e Ny

War demands converted Electronic
Science into a governmental weapon of
supreme importance. In the develop-
ment of Signalling devices, Television,
Oscilloscopes and a rapidly increasing group of
electronic control equipment, cathode ray tubes
were a prime necessity. Since RAULAND has been
known as a pioneer in cathode ray tubes, particularly
in projection types, it was perhaps natural that the
U. S. Signal Corps turned to this organization for
tubes to meet entirely new objectives.

This cooperation with the Signal Corps is signiﬁca‘nt
in itself. Physicists and engineers of RAULAND
Laboratories are constantly called upon to create
cathode ray tubes to meet many new and varied
uses for the powerful electronic forces they harness.
It is in such delicate problems of research and
precision production that RAULAND engineering
staff and trained craftsmen excel . . . and will be
available for full collaboration with postwar indus-
try, especially in Television.

EVANS SIGNAL LABORATORY,
Belmar, New Jersey.
One of the units of *SCEL

#“Signal Corps Engineering Laboratories

RAD!C ... COMMUNICATIONS ... TELEVISION .

ELECTRONIC INDUSTRIES
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 » First in Peace
AS THE HEART OF TELEVISION

: RAULAND
/' ELECTRONIC TUBE DIVISION

/ Producers of the famous VISITRON Photo-
- tubes, for every application and every
make of sound-on-film equipment &« Spe-
cial-purpose phototubes for all industrial
opplications &k Developers of the RAULAND
Cathode Ray Tube for Television—to be
heart and brain of the coming Television
equipment, projecting events as they
occur on full size, 15 foot x 20 foot
theatre screens & Other RAULAND Cath-
ode Ray Tubes include applicotions for
postwar electronics.

Electroneering is our business

RADAR

SOUND
THE RAULAND CORPORATION, CHICAGO 41, ILL.
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with superior mechanical strength!

Heintz and Kaufman engineers have developed
the new 304-H Gammatron in response to the
demand for a low voltage—high current tube
possessing greater mechanical strength than the
earlier type.

Short, stocky construction and other improve-
ments give the new 304-H a degree of rugged-
ness which will surpass your expectations. More-
over, this added strength has been achieved
without the use of internal insulators.

Although we designed this new Gammatron
primarily for ability to withstand bumps, shocks
and vibration, certain electrical improvements
have also been obtained. The result is a tube

which will have widespread use in electronic
heating applications, and as a gate or keyer tube.
Its ruggedness, and consequent longer life, ma-
terially reduces operating costs.

For data on the electrical characteristics and
price of the 304-H Gammatron, please write to

HEINTZ ano KAUFMAN (10,

SOUTH SAN FRANCISCO CALIFORNIA

KEEP BUYING W WAR BONDS

Gimaniition ks

Export. Agents: M. SIMON & SON CO.,
25 WARREN STREET, NEW

INC
YORK CHITY, N. Y

ELECTRONIC INDUSTRIES @ September,
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Here’s a low voltage—high current tube

i

4

1945



MEE‘RAD ELECTRONIC

N —t COMPONENTS

Helped Roll Up This
K Impressive Score

GREQRANRRZSR
FREARRRAERA
GHANEARAAE

"lulgnlm1

Each “Rising Sun” insignia represents a Jap plane
. . . . downed by the guns and planes of this aircraft carrier
Our remarkable record in the air over the Pacific has been due in large = —Official U. S. Navy Photograph,

part to the ingenious electronic devices with which our flat-tops are
equipped. Mec-Rad makes certain vital mechanical and electro-mechani-

" cal components for these devices, and Uncle Sam has first call to our
production facilities—as long as he requires them.

Our work includes “fancy brass plumbing” of all types involving soft
and hard soldering, close tolerances, precision machining, careful
assembly and finishes ranging from lacquer te silver and
rhodium plating. After the war our specialized facilities
will be available to the electronic industry for peacetime
needs. Our engineering “know-how” is at your disposal
now to help you with your post-war plans.

DIVISION-BLACK INDUSTRIES

1400 EAST 222ND STREET < CLEVELAND 17, GFIO

ELECTRONIC INDUSTRIES @ September, 1945 ~ 43
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HOUSINGS

CABINETS

PANELS

. SHELF ASSEMBLIES
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A VARIABLE RESISTOR .

engrineored Jor YOUR gqyplicdlion

All over the world, electronic engineers have found tha
the safest way to make sure of getting exactly the right
variable resistor, is to hand that responsibility over to CTS.

Before starting production on a new part number, CTS
always makes up and submits samples immediately, so as
to be absolutely certain that the unit will be electrically

and mechanically right for its particuiar job.

Following the maxim — "'Be sure you're right, then go
ahead’ has saved many a CTS client from costly delays.
When the order is delivered it will be exactly right —and

what's more, it will be delivered when promised.

Profit by this CTS service and dependability the next

time you need variable resistors.

VARIABLE RESISTORS
PLUGS AND JACKS

SWITCHES - RINGERS
TELEPHONE GENERATORS

ELKHART » INDIANA

ELECTRONIC INDUSTRIES ® September, 1945

REPRESENTATIVES

R. W. Farris Co.
406 West Thirty-fourth Street
Kansas City 2, Missouri
Phone: Logan 749%

BRAMNCH OFFICES
S. ). Hutchinson, Jr
401 North Broad Street
Philade!phio 8, Pennsvlvania
Phone: Walnut 538¢

IN CANADA
C. C. Meredith & Co.
Streetsville, Ontaric
IN ENGLAND

Chicago Telephone Supply Co.
St. John's Woods
103 Grove End Gardens
London, N. W. 8, England

Frank A. Emmet Co.
2837 West Pico Boulevard
Los Angeles 6, California

Phone: Rochester 9111

IN SOUTH AMERICA
Jose Luis Pontet

Cordoba 1472
Buenos Aires, Argentina
South America

Masculina 2624
Montevideo, Uruguay
South America

Avda. Canselheira Rodrigues
Alves 1057
Villa Moriana
Sao Paulo, Brazi
South America

SERIES AC-35
1Y, times octual size
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An Aerovox capacitance bridge for measuring ca-
pacifance, equivalent series resistance, leakage and
other electrical characteristics of electrolytics.

Obtaining the characteristics of aluminum foil
samples in' order to insure uniform Aerovox
quality of each unit throughout production.

vV VYV from START to FINISH insures AEROVOX

APACITOR.

@ Inspection—especially when backed by critical
instrumentation—insures Aerovox Capacitor Crafts-
manship.

With Aerovox electrolytics, for example, produc-
tion is checked from start to finish —from the pre-
checking of each constituent material used in the
production of electrolytics, to the checking of com-
pleted units for their electrical and physical char-
acteristics,

Because of the extra-critical inspection standards,
most of the test equipment is designed by Aerovox

.-

AEROVOX CORPORATION, NEW BEDFORD, MASS., U.S.A.
Export: 13 E. 40 ST, New Yok 16, N. Y. - Cable: ‘ARLAB’

©® Literature on request.

engineers and built in their own engineering labo-
ratories. Hundreds of such exclusive Aerovox in-
struments are in daily use on the production line
— instruments seldom seen outside a laboratory —
mounting guard at every step from raw material to
finished product.

* . .

It is such outstanding inspection routine, along
with skilled and conscientious workmanship, plus
engineering judgment. that accounts for that widely
recognized Aerovox Capacitor Craftsmanship.

SALES OFFICES IN ALL PRINCIPAL- CITIES
* In Canada: AEROVOX CANADA LTD., HamiLToN, ONT.
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HAT does it mean to you when Mrs. Smith’s
w electric iron goes phht? If electrical insula-
tion is a part of your product, whether it’s ap-
pliance, radio or electrical equipment, you, like
the iron manufacturer, run this risk. The risk of
insulation failure—of inconveniencing customers,
jeopardizing good will, and possibly losing sales.
Since your product’s performance may depend
on a few cents worth of insulation, be sure to use
the best. Assure troutle-free service with BH
Fiberglas Sleeving, the original non-fraying,
non-stiffening, non-burning Fiberglas sleeving.

An exclusive BH process combines permanent
freedom from hardening, cracking or rotting with
the many advantages of Fiberglas — including
high dielectric and tensile strength, resistance
to moisture, oil, grease and most chemicals.

Severest wartime uses prove beyond question
the superior qualities of all three BH Fiberglas
Sleevings in electrical applications for home and
industry. One of them may fit your needs to a
«“T_plus! Write for free BH samples today
and put them to the toughest tests your product
can dish out!

I 3 WS BE772R /

BH EXTRA FLEXIBLE FIBERGLAS SLEEVING ° BH SPECIAL TREATED FIBERGLAS SLEEVING

.

ELECTRONIC INDUSTRIES @ September, 1945

BEN-HAR COATED FIBERGLAS SLEEVING

ALSO SLOW-BURNING IMPREGNATED MAGNETO 'TUBING ~ <  SLOW-BURNING FLEXIBLE
VARNISHEL TUBING o SATURATED SLEEVING '+ A:'S.T-M. SPECIFICATIONS

BENTLEY, HARRIS MANUFACTURING c‘o,

Dept. I, Conshohocken, Penna.

a7



_FERRIS INSTRUMENTS_

A LASTING
INVESTMENT

The usefulness of Ferris instruments is being constantly extended and
improved by the introduction of new devices such as shown below:

MODEL
g 32XA8
T &  PROBE
s L 3 CALIBRATION
COIL

The above accessory is for the purpose of calibrating the Model 32XA6
Hand Loop Exploring Prod thereby permitting its use for standardized
measurements.

ULTRA HIGH
FREQUENCY SIGNAL
GENERATOR OUTPUT
TERMINATION

A new output termination for U.H.F. work permitting more convenient
and accurate work. Also a shielded dummy antenna with changeable
resistance values for use with this termination. Write for details.

FERRIS INSTRUMENT
COMPANY

110 CORNELIA STREET, BOONTON, N. J.
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HARATON Capacitors for /ndustrial Dseillotors

OR 25 years, Faradon Capacitors

have been used in outstanding
communication and broadcast
equipment built by RCA and other
well-known manufacturers. Today,
capacitors are finding new uses in
electronic power generators, which
are serving industry in many ways.

The reliability of Faradon Con-
densers, the wide range of sizes
available, and the facility with which

they can be adapted to design re-
quirements, make them a natural
choice for all such applications.

For information on Faradon Ca-
pacitors for any purpose, wrife o
Faradon Condenser Section, Dept.
BB125, Radio Corporation of America,
Camden, New Jersey.

At right. RCA 15-B Electronic Power Generatar,
used for preheating of plastic materials, gluing

of laminated propellers, the processing of rayon
yarns and for numerous other purpeses.

BUY MORE WA™ RONDS

RADIO CORPORATION OF AMERICA

RCA VICTOR DIVISICN -« CAMDEN, N. J.
in Canada, RCA VICTOR COMPANY LIMIFED, Montreal
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g  ne, 1. Stackpole Powdered’

Iron Sleeve ond Core used for Diode
Transformer (I-F); Antenna, Qscillator,
or Filter Coils, ete.

The Modern Answer to
Better Coils in Less Space

FIG. 2, Grade SK1 core and powdered
iron sleeve {790 O. D. x 14" long}
used with permeability tuning in auto

radio receiver.

A TChers
i

[

FIG. 3. Two Stackpole cores and pow-
dered ‘iron sleeve used in a double

tuned I-F transformer application.

By USE of stackpole Sleeve
Cores, much smaller cans of any
material may be used to provide
Q that is equal to or better than
that of conventional coils and
cans. Thus they pave the way to
an exceptionally high order of
tuning unit efficiency in greatly
reduced size. A few of many de-
sign possibilities are indicated
in the accompanying sketches.

Beside supplying additional
electrostatic and electromag-
netic protection over that pro-
vided by the can alone, sleeve
cores result in making the can
itself smaller, less- critical and
less costly. Inexpensive die cast
lead cans, for instance, may be
used instead of aluminum. In
some cases, it may not even be
necessary to use a can.

STACKPOLE CARBON COMPANY, ST. MARYS, PA.
EXPORT: Stackpole Carbon Co., 254 W. 34th St., New York LNY,US A

STACKPOLE

"ELECTRICAL BRUSHES 'AND CONTACTS (All ‘carbon, graphite, metal and composition types) « RARE
METAL CONTACTS - WELDlNG CARBONS + BRAZING: TlPS AND BLOCKS « PACKING, PISTON,

AND SEAL RINGS « CARBCN REGULATOR DISCS « MOLDED METAL COMPONENTS ETC.

50
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Thousands of Fabricated Parts from Taylor's Sheets, Rods, Tubes

G One of several parts for an
artificial leg, which is sawed,
milled and drilled from a flat
sheet of Phenol Fibre.

@ Hinge support blocks for
the P-51 Mustang fighter planes’
elevator trim tabs were created
and designed by Taylor en-
Sineers.

@ éwitch spacers, made from
tubes of Phenol Fibre, are
quickly and accurately finished
on a Taylor automatic screw
machine. )

From sheets, rods, and tubes of Phenol Fibre or Vulcanized Fibre, Taylor
makes thousands of different fabricated parts, turning them out by the
millions and doing it quickly, accurately, and economically.

Almost every one of these parts is specially designed for a special purpose
and calls for a laminated plastic with special characteristics. Their
common feature of light weight and great strength, combined with
dielectrical properties, is unexcelled by any other material.

Taylor also has a stock of standard tools for turning out such parts as
plain washers and shoulder bushings, in so many different sizes that
the chances are good that the size you need is in stock and your fabri-
cated part can therefore be made more quickly and more inexpensively.

Whatever your problem, our engineers will gladly tell you, without
obligation, exactly what Taylor Laminated Plastics can contribute to its
solution. Write us today, sending sketch or blueprint.

LAMINATED PLASTICS: PHENOL FIBRE * VULCANIZED FIBRE * Sheets, Rods, Tubes, and Fabricated Parts

NORRISTOWN, PENNSYLVANIA : OFFICES IN PRINCIPAL CITIES : PACIFIC COAST HEADQUARTERS : 544S. SAN PEDRO ST.,LOS ANGELES 13

52
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SCOVI“. DEVISED A NEV\.I SCHEDULE
FOR TRANSMITTER TUBE ANODES

... and put them on the air faster

I
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How Scovill Electronents™ meet exacting
specifications . . . often at lower cost

This anode for a radio broadcusting
tube involved several diflicult prob-
lems. Specifications called for a seam-
less, one-piece, pure oxygen-free cop-
per shell ... free from imperfections.
Dimensions: length 641", L.D. 37,
diameter across hollow fanged sec-
tion 561", average wall thickness
.090”. That hollow flanged section
was no cinch. Butan ingenious metal-

working schedule took care of that.

Specitications were met 1009, . .. and
Ccosts were surprisingly low.

Whether vour electronic equipinent
requires small components or large
assemblies, you, too, can save time,
trouble and money by calling on
Scovill’s design ngenuity and versa-
tility mn all metals and all metal-work-
ing techniques. To learn why Scowill
is I a position 10 give vou impartial

advice about whether to forge, draw,

stamp or machie your Electronents*,
send for literature. Fill in the coupon

below and mail 1t today.

*Flectronents = Klectronic Components

)

Masters of Hctal

Seovil

MANUFACTURING COMPANY

WATERBURY 91, CONN.
\.

Please send e a free copy of ““Masters of Metal™ booklet de-
scribing your facilities. 1 am interested 1n the ELECTRONENT*
applications checked.

| Butteries [} Dials [1 Panels

| Record Changers  [] Escutcheons Sockets

I Chps [ Jacks Stampings (nisc.)
| Condensers [J Lugs Tubes

Other applications

SCOVILL MANUFACTURING COMPANY

Electronic Division
23 Mill Street, Waterbury 91, Counecticut

Name ... PP
Company

Address

ELECTRONIC INDUSTRJES @ September, 1945
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Answers to your Questions about the SHURE

“556" Super-Cardioid Broadcasi Dynamic

Q. What is meant by Super-Cardioid ?

Answer: Super-Cardioid is an improvement
on the cardioid (heart-shaped) pickup pattern,
which makes it even more unidirectional.
“Super-Cardioid” reduces pickup of random
noises by 73% as compared to 67% for the
Cardioid, and yet has a wide pickup angle
across the front.

Q To accomplish this, is it necessary to have two
* Microphones in a single case?

Answer: No. The Shure “556” is designed
according to the “Uniphase” principle, a
patented Shure development which makes it
possible to obtain the “Super-Cardioid” pat-
tern in a single compact, rugged unit.

Over what range does the Shure 556" give
Q' quality reproduction?

Answer: The Shure “556” provides a high
degree of directivity, both horizontally and
vertically over a wide frequency range from
40 to 10,000 cycles.

Q. Does the Shure 556" reduce feedback?

Answer: Yes! Reflected sounds and “spill-
over” from loud speakers entering from the
rear are cancelled out within the Microphone.

Q. Can the Shure 556’ be used outdoors?

Answer: Yes. It is insensitive to wind and
will withstand heat and humidity. The low
impedance models may be used at practically
unlimited distances from the amplifier.

Can the Shure “'556” be used for Studio
Q- Broadcasting?

Answer: More than 750 Radio Broadcast
Stations in the United States and Canada use
the Shure “556” in their studios. Because it
can be placed with its back to the wall with-
out picking up reflected sounds or echoes, it
facilitates Microphone placement.

Model 556 A4 for 35-50 Obm civcuits—
LIST PRICE $75

Model 556B for 200-600 Obm circuits—
LIST PRICE $75

SHURE BROTHERS

Designers and Manufacturers of Microphones
and Acoustic Devices

225 West Huron Street, Chicago 10, llinois
CABLE ADDRESS: SHURE MICRO
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HEN first announced, in 1938, the

Machlett Dynamax represented the
solution of the most difficult problems ever
encountered in electron tube manufacture
— paralleled only by the Machlett VM-1,
the first precision, sealed-off, 2,000,000-
volt dc tube.

The Dynamax was designed to meet the
demand for a dependable, high-capacity
X-ray tube that would give much sharper
definition under the most adverse condi-
tions. The desired results could be obtained
only by using a very small focal spot, and
an electron beam of high energy, 100 KV,
.5 amp. Concentrating so much energy on
a small spot meant destruction of target and
tube unless the heat could be dissipated.
Rotating the target was found to be the
most effective means of protection, but this
produced a much greater problem, that of
lubricating the motor bearings inside the
envelope without impairing the vacuum
through distillation of the lubricant. A novel
method of coating the bearings with a film
of pure metallic silver was developed by
Machlett engineers, with the result that the
weakest spot became the strongest.

ELECTRONIC INDUSTRIES @

_t_c'a,riy..qf.‘,_ghe DYNAMAX is o

September, 1945

< -

BN P G

Teday, Machlett rotating-anode tubes
give over 200,000 exposures, over ten
times the normal life expectancy of X-ray
tubes of only a few years ago, and more
than twice that of present-day conventional
sfationary-anode tubes! This is the preferred
type for use in mass health surveys and
busy institutions where the load is too great
and too constant for any other tube. You
will be interested in the full story of the
Dynamax — write for your copy today; it
will be sent with our compliments.

True enough, the Dynamax is an X-ray
tube —but all electron tubes are brothers
under the skin. The engineering talent, the
techniques and the manufacturing skill which
produced the first really successful rotating-
anode tube are the same that now guar-
antee the performance and advanced
features of all Machlett electron tubes, for
all purposes, whether in the fields of radio
or industry. It will pay you to use this back-
ground of electron tube engineering and
production skill by choosing a Machlett
when you need an oscillator, amplifier,
modulator or rectifier. Machlett Labora-
tories, Inc., Springdale, Connecticut,

S iy

, “nce to you

MACHLET®

APPLIES TO RADIO AND INDUSTRIAL USES
|TS¢5 YEARS OF ELECTRON-TUBE EXPERIENCE
‘=



Using Corrosiom Resistance, Strength, and Machinabilicy

i
—t

»
// = ]\ OVIE FILM carriers are an excellent
iy SHEETS 1 example of using plastics where
plastics belong.

\\ The film carrier illustrgiled is only one
NN ‘\ RODS of many types made from Synthane
AN laminated plastics.Synthaneis well-suiled

RN for the job because it stoutly resists the
TUBES corrosive action of developing solutions.

R

* o 4
= é}/j

Ihe teeth, though small, must be
strong and accurately indexed. They are
easily milled from Svnthane.

If you have any application for which

-~

FABRICATED PARTS

MOLDED- MACERATED

=

laminated plastics seems to be indicated,
let us know about it—before you design,
if possible.

Our development engineers want to
help you fit the job for plastics and fit the
plastics for the job. Design, materials
and production should be eyed as one
problem if performance and costs are to
be satisfactory. Synthane’s help includes
design, selection of the right material,
and fabrication by men who know plas-
tics. Synthane Corporation, Qaks, Pa.

SYATHANE TECHNICAL PLASTICS - DESIGN ¢« MATERIALS + FARRICATION

—

MOLDED-LAMINATED

s
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Wha&’lt You Have!

Dielactric? Synthane is an excellent
elecirical insulator. Dielectric strength
is hgh, power factor and dielectric
constant low. What makes Synthane
the useful dielectric it is, is its strength
and the comparative ease with which
it ccn be punched or machined into
the variety .of parts needed on radio
and electrical equipment.

Strength? Synthane seldom is asked to
compete with metals and alloys in
strength. 1t is exceptionally strong for
its waight dnd will compare favorably
with metals for strength on a weight
basis. Synthane is a member of that
family of plastics highest in tensile, com-
pressive, Hexural and impact strengths.

Light Weight? One of the most im-
portant properties of Synthane is its
light weight. Although Synthane weighs
only % as much as aluminem its
strength is ample-for electrical applica-
tions and sufficient for most mechanical
.uses. Light weight plus other virtues
accounts for its wide use in aviation.

Anti-friction? Two grades of Synthane
laminated have anti-friction and anti-
wear characteristics built in, due to the
incorsoration of a special graphite.
Available in sheets, rods, tubes and
in special shapes and fabricated parts.
Possibilities for this material are worth
investigating.

Corrcsion Resistance? Perhaps you can
take advantage of Synthane's immun-
ity to most oils and solvents, Synthane's
resistance to various concentrations of
acids and salts. Often used because it
has longer life per dollar than other
materials,including cost of replacement.

s Combination? Are you laoking for
two, three, four or even more proper-
ties combined in one material? Syn-
thane may do the trick. It has all of the
advaatages above plus hardness, abra-
sion rasistance, stability under tempera-
ture or moisture conditions, ease of
machining, and many others.

SYNTHANE CORPORATION, OAKS, PENNA.

Representatives in all principal cities Ym NE ]
Plan your present and future products with Synthane Technicol Plastics « Sheets 1 ‘
— S|~

Rods - Tubes - Fabricated Parts « Molded-laminated « Molded-macerated

i

S

ELECTRONIC INDUSTRIES @ Skptember, 1945 57



58

15

j BN s
i itk

Up where there are no tracks or signposts, bombers wing faultiessiy to
their target-——a tiny speck on the map half-a-thousand miles away. Helping
to guide them to their objective are Delco Radio products that harness the
magic of high-frequency waves to the functions of ccmmunication, navi-
gation, detection and ranging. From compact radio sets to highly intricate
radar equipment, these products represent Delco Radio’s effective
combination of engineering vision—manufacturing precision.

Keep Buying More Woar Bonds

ODIVISICN CF

GENERALNOUORS
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High frequency current focused by Ajax-Nerthrup inductor coils
right into a joint to be brazed, heats a thin zone of metal so fast
that the brazing alloy flows smoothly into all parts of the joint

before the rest of the piece can heat up. —_’

Results are better joints, fewer rejects, less scale and distortion,
and lower unit heating costs — all at high production-line speeds.
Typical work coils and brazing units are shown at the right.

Select long-life, efficient Ajax-Northrup equipment for your in-
duction brazing. High frequency converters are self-tuning, are
easy to convert from one job to another, are =asy to operate, and

give consistent results at low cost. Frequencies range from 20,000 ﬁ
to 60,000 cycles. Capacities are 3, 6, 20 ard 40 kw.

Generator-operated equipments, in sizes from 25 kw. up, are for
Targer jobs at less than 12,000 cycles. Write Ajax for more

details on induction brazing. ﬁ

Bulletin 25 shows
many ways to use
Ajax - Northrup
heat. Send for it

today.
o0k 9

AJAX ELECTROTHERMIC CORP, AJAX PARK, TRENTON 5, N. J.

mFPFRER=aW.
NORTHRUP : L ;
Seuce 1576 HIGH-FREQUENCY HEATING - MELTING

AJAX METAL COMPANY, Non-Ferrous Ingot Metzls and Alloys for Foundry Use
AJAX ELECTRIC FURNACE CORP., Ajax-Wyatt Induction Furnaces for Melting

AJAX ELECTRIC CO. INC. The Ajax-Hultgren Electric Salt Bath Furaace

AJAX ENGINEERING CORP., Ajax-Tama-Wyatt Aluminum Melting Induction Furnaces
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CONTINENTAL ELECTRIC CQO.

CHICAGO OFFICE NEW YORK OFFICE
188 W. RANDOLPH ST. G E N EVAl ILL' 265 W. 14th 5t
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We carry hundreds of items in stock, to meet

N THE field of electronics, close tolerances are often im-
perative. From the drafting board to the finished prod-
uct the highest precision standards must be maintained.

When -you hand_us your blue prints for metal stampings
you may be sure that the parts we deliver to you will con-
form to specifications with absolute accuracy. Constant
checking by micrometer, snap gauge and other instruments
enables us to match your precision standards.

Our tool room is equipped to make dies for your special

needs. Odd shaped pieces stampec and formed from strip
or wire on high speed machines.

Let us have your blue prints and specifications.
Quick response to inquiries.

STEWART STAMPING COMPANY

630 CENTRAL PARK AVENUE, YONKERS. N. Y.

every installation requirement. All
be furnished in any desired finish.
HOT TINNING.
NICKEL, CADMIUM, SILVER
AND ZINC PLATING

1LY
.

STEWART

REPRESENTATIVES

LLOYD €. NYMAN F. E. HARTWEG
706-2 Boulevard Bldg. 800 North Delaware Ave: M E TA L STA M P I N G S
Detroit, Mich. Philadelphia, Pa.
M. L. COHN J. L. ROWE
9476 'Readcrest Drive 20 North Wacker Drive TERMNALS LUGS BRACKETS CLIPS
Beverly Hills, Calif. Room 866. Chicago 6. Il
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SCREWDRIVER

The result will show that CLUTCH HEAD Screws have exclusive features
and advantages that out-mode all other screws on the market today ...
each a factor that contributes importantly to the lower final cost of
assembly and servicing.

FOR SPEED . . . Center Pivot entry into the wide roomy Clutch makes straight driving
automatic and smooths out slow-down hesitation.

FOR MORE SPEED . . . Driving engagement is all-square. Flat sides of bit contact
straight walls of Clutch for effortless, therefore easier and faster, drive home. No
ride-out as set up by tapered driving. No fatiguing end pressure to combat. No
delay replacing reamed screws and chewed-up heads.

FOR TWO-WAY SAFETY ., . . Automatic dead-center entry and positive torque drive
(without ride-out) eliminates the slippage hazard . . . protection against injury to
manpower and damage to materials.

FOR A NEW LOW IN TOOL COST . . . The rugged Type “A’ Bit stands up through
long “non-stop” spells, driving extra thousands of screws without interruption.

Reconditioning to original efficiency requires only a 60-second application of the
end surface to a grinding wheel.

SAMPLE SCREWS AND BIT SENT ON REQUEST

FOR BREAKING “BOTTLENECKS"” , .

A reverse turn of the Type “A”
Bit in the Clutch recess forms
the Lock-On, uniting screw and
bit as a unit for easy one-
handed reaching to hard-to-
get-at spots. Lock-On is auto-
matically released by normal
driving of the screw.

FOR SIMPLIFIED FIELD SERVICE . .
This is the only modern screw
basically designed to operate
with an ordinary type screw-
driver. WithaType ““A” driver,
the Lock-On feature permits
the withdrawing of screws un-
damaged and held safely for
re-use.

UNITED SCREW AND BOLT CORPORATION .
CHICAGO 8 .+« CLEVELAND : NEW 'YORK 7

62 ELECTRONIC INDUSTRIES @ September, 1945




...when you buy your electronic tubes
under the new Westinghouse

SURVEY AND SUPPLY PLAN!

A Westinghouse tube representative will survey your electronic
equipment to determine the number and type of each tube,
regardless of make, and its estimated life.

Westinghouse tube representatives also will make
tube surveys of the other plants
in your area to determine the
quantity, number and

type of tubes required.

Your Westinghouse tube
distributor then has an accurate
picture of tube requirements

of your entire area on which he
may base his tube stock. This stock
will include all the tubes which your
equipment requires, regardless of make.

HERE’'S WHAT YOU GET!

A copy of the survey of your equipment.
A report on the tubes used in your plant.
Prompt delivery on these tubes from your local
Westinghouse tube warehouse.

FOR A SURVEY OF YOUR PLANT

. .. call your local Westinghouse representative or write
Westinghouse Electric Corporation, Lamp Division,

Bloomfield, N. J.

© 1945, Westinghouse Electric Corporation

TUNE IN: John Charles Thomas—Sunday, 2:30 P.M., EWT—NBC /
Ted Malone—Mon. through Fri., 11:45 A. M., EWT—Blue Network W ﬂz» ﬂ, 5
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Vhce Labaratory Can Fels Sotue
YOUR CABLE PROBLEMS

PICTURED above is a composite view
of some of the test equipment in daily
use at The Ansonia Electrical Company
Laboratories.

This equipment and the personnel, both
laboratory and engincering, are con-
stantly on the job controlling produc-
tion quality of our many specialty cables
for Government and industry uses.

These facilities have helped get many
special Army and Navy multiconductor
cables into production. Some of these
cables had never been made before.
Some were just too tough for many to
handle. Some were conventional cables
but their performance characteristics
using thermoplastic insulation were
either unknown or unproved. After ex-
tensive research and careful analysis in
our laboratories several types of Anko-
seal were developed and successfully
applied on these various cables.

Today the electrical values and physi-
cal characteristics of many types of An-
koseal are known and proved. They are
serving over wide temperature ranges
and in varied electrical applications all
over the world.

The laboratory and enginecring per-
sonnel, the test equipment, the manu-
facturing resources of The Ansonia
Electrical Company stand ready to help
solve your spccial cable requirements.

Call on ns. We'll gladly assist yon.

—— Why ANKOSEAL —

solves cable problems

Ankoseal, a thermoplastic insu-
lation, can help solve many elec-
trical ~engineering problems,
now and in the future. Polyvinyl
Ankoseal possesses notable
flame-retarding and oil resmtmg
characteristics; is highly resist-
ant to acids, alkahes sunlight,
moisture, and most solvents.
Polyethylene Ankoseal is out-
standing for its low dielectric
loss in high-frequency transmis-
sion. Both have many uses, par
ticularly in the radio and audio
fields. Ankoseal cables are the
result of extensive laboratory re-
search at Ansonia—the same
laboratories apply engineering
technique in the solution of
cable problems of all types.

THE ANSONIA ELECTRICAL COMPANY

Specializing in “Ankoseal” a Thermoplastic Insulation <

ANSONIA ¢ CONNECTICUT

A Wholly-Owned Subsidiary of
ELECTRIC CORPORATION
GENERAL OFFICES ¢« NEW YORK, N. Y.

Makers of the famous Noma Lights—the greatest name in decorative lighting. Manu-
facturers of fixed mica dielectric capacitors and other radio, radar and electronic equipment.

N

NOMA

64
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® "The impossible takes a little longer”...this is one way of saying that the
draftsman lets no out-worn conceptions restrict his creative ideas. Yet without
his specialized technique for expressing ideas on paper, the designs he creates
could scarcely be turned into substance. As the draftsman relies on his own hands
and eyes, he calls likewise on his drofting instruments to serve him functionally.
So integral a part of his technique do they become, they are virtually his partners
in creating.

For 78 years Keuffel & Esser Co. drafting equipment and materials have
been partners, in this sense, in creating the greatness of America, in making
possible our fleets of ships, our skysarapers, our overwhelming weight of armor
on the battlefield...S5o universally is K & E equipment used, it is self-evident
that every engineering project of any magnitude has been completed with the
help of K & E. Could you wish any surer guidance than this in the selection of
your own ‘“drafting partners”?

Because of their balance, smooth action and responsiveness to your hand,
you will find that using MINUSA* Drawing Instruments is almost as natural as

breathing. Their legs are round and ta-

d et pered, without the harsh feel of sharp cor-

pa rtne rs In creqtl ng ners. Joints are firm, snugly fitted, and
satin-smooth in operation. Yet these instru-

ments are strong and durable, for their

precision will outlast years of continuous use. For complete data on MINUSA*

Drawing Instruments, write on your letterhead to Keuffel & Esser Co., Hoboken, N. J.

*REG.,U. 8. AT, Or¥.

...the world’s .
mightiest fleet

Drafting, Reproduction,
Surveying Equipmens
and Maserials. E . . speediest
Slide Rules, tanks
Measuring Tapes.

.. . tallest
skyscrapers

.\),.

- ~ K_EU'-—_FELlé;‘mEISSER CO-

. MBwW YORK - HOBOKEN, N. J.

| CHICAGO - ST LOUIS + DETROIT » SAN FRANCISCO
© EOS ANGHES + MONTREAL -
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® An @spector examining
mica aspacitors.

'* A general view =f the Inspection-Department where
Sangamo ,gongemers aré -cleaned ord irspecied.

. ESTABLISHED 1898 - - - MICA CAPACITORS - +
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BUILT INTO

CAPACITORS

COMPANY =y

HOUR METERS + + + TIME SWITCHES - « =
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Electrical Characteristics of Type 2B25 \ recent development for the expanding Raytheon miniature tube line is
. the type 2B25 high-voliage, high-vacuum rectifier. This tube requires an-
Filament Voltage (AC or DC)__ _ _1.4 volts M s 2 p o I

proximately 0,15 watts filament power, vet can deliver 1000V DC at 1.5 ma.
These characteristics make it applicable to various forms of electronie
equipment in which its small size and rugged construetion may be very

Filament Current_ _ . _____ . _, 110 amps.
Maximum Peak Inverse Voltage . 2800 volts

Maximum Peak Piate Current_ ___9.0 ma desirable features. Furthermore, with proper precautions, the low liliment
Maximum Average Plate Current__1.5 ma power can easily be supplied from an oscillator if it is desired to rectily
low radio frequency to obtain direet current power within the 23253 voltage
TYPE 2B25 and current ratings. Plate and filament potentials can be turned on <imul-
AVERAGE CHARACTERISTICS taneously without damage and heating is practically instantaneous—thus
10 - — 11— taking this tube suitable for intermittent usage.
[eF 1avours I [ I . - . . . .
EEEEE EEENEN 1 f Nl | Other possible applications include operatién as the rectifier in battery
"'*‘I J EEREEEEE _1| vibrator power supplics designed to supply the high voltage DC for simall
EEEERNENERN - B - - || portable cathode ray oscilloscopes or special test equipment.
@ t - R DL s - B Raytheon type 2B23 and the many other types in Raytheon’s complete
= ' | {1 11 1 / 1] . a a . o . . .
] T T _7“11 1 I i 1 line are precision-enginecred and quality-built for utmost efliciency and
g I R 7| 1 maximum dependability. Look to Ravtheon for the best in tubes for your
=] - —L—v—— ——1— — —
3| oL | } ! 1 ! postwar products!
I ‘ ‘
Z - N | B I I
R A EaeGansemu e o i
H |1 4] , . - B
3 PRy S )L 4 ,_:,_,_L L || l 1 . . +_ —{  Alt Four Divisions Have \ \\' M : 4
E | | I | |7 [ | { 1] Hove Been Awarded 3
g R DX G Army-Navy "'E'" With Stars
= L L iz —+ 11 — =
EEENEENXANENEREREEEREE
I f i
Ll Ay Lttt Lisbon & MANUFACTURING COMPANY
[ T

MEET YOUR NAVY*"

Coast to Coost
181-Stotions

T =
| | T | o AN -BROADCASTING 4
H ']"‘/T T B o T s el
y' T I i | |
. — o 1 d

Radio SHececring Frele Yivision
Newton, Massachusetts + Los Angeles
New York . Chicago . Atlanta

DEVOTED TO RESEARCH AND THE MANUFACTURE OF TUBES AND EQUIPMENT FOR THE NEW ERA OF ELECTRONICS

PLATE VOLTS D.C.

68 ELECTRONIC INDUSTRIES @ September, 1945



Does Your Product Reguine Electrical Wening?

N

WHITAKER CABLE CORPORATION




Watchman telling of the night—by day

The heart of the Rayoscope Headlight

Tester, made by Weaver Manufacturing
Company of Springfield, Illinois, is
a Luxtron* photocell. Simplicity and
stamina make the photoce/! a heart
that will keep on beating in any
mechanism that must take rugged
treatment,

The “magic” of Luxtron photocell

*T. M. REG. U. S. PAT. OFF,

PHOTOCELLS—MASTERS OF LIGHT

conversion of light into electric cut-
rent is performing many measurement
and control operations. What seems
like magic to the layman proves a will-
ing tool in the hands of engineers. If
you have an idea for putting photocells
to work in your equipment, write
Bradley for samples and application

assistance,

BRADLEY

Write for Rectifier Data

Bradley also has available a complete
line of unique copper oxide rectifiers,
featuring mounting flexibility, pre-
soldered terminals for ease and safety
in assembly, low forward resistance
with high leakage resistance, and gold
coating of pellets to provide long life.

Data on five basic mode!s are included
in an illustrated Bradley “Coprox’’ Rec-
tifier bulletin sent on request. Please
write for it.

MASTER OF PHOTOCELLS

BRADLEY LABORATORIES, INC., 82 MEADOW STREET, NEW HAVEN 10, CONNECTICUT

70
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. The Ballentine Phonograph Drive is designed for
just one purpose—to provide a reliable mechanism with the
Jeast possible background noise or rumble.

The high degree of perfection achieved by the Ballentine
Phonograph Drive is the result of precision dynamic
balance, excellence of design, rigid adherence to close toler-
znces plus modern manufacturing methods and equipment.

RRISECA R L D Send today for descriptive folder on the Quiet
. BALLENTINE Phonograph Drive.

RUSSELL ELECTRIC COMPANY

366 W. HURON STREET, CHICAGO 10, ILL.

BALLENTINE PHONO GRAPH DRIVE
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FOR WAR AND POSTWAR COMPONENTS

’ - JIC /S TRANSFORMER SUPPLIER TO THE COMMUNICATIONS
INDUSTRY.

2. HE 'S¢ TC PRODUCTS IS THE WIDEST IN THE INDUSTRY.

3. G HIP IN THE INDUSTRY IS ACCEPTED . .. WE

DESIGN TO YOUR NEEDS.
& THE QUALITY OF 1 UETS S HIGHER THAN EVER.

75 IS BACKED BY MANY YEARS OF
EXPERIENCE. UTC IS NOT A WAR BABY.

6 i ‘ MAKE UTC'S PRICES RIGHT AND

DELIVERIES ON TIME.

Lt rana

= » AN c :
150 VARICK STREET NEW YORK 13, N. Y. \/@,.m

EXPORT DIVISION: 13 EAST 4Dth STREET, NEW YORK 16, N.Y., CABLES: “ARLAB™
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O. H. CALDWELL, EDITOR

% M. CLEMENTS, PUBLISHER %

480 LEXINGTON AVE., NEW YORK (17), N. V.

In the Wake of the Atomic Bomb

Atomic energy has long been demonstrable das a
feeble effect in the laboratory, and long recognized
as the source of the sun’s tremendous power. And
now through man-made electronic mechanisms, war
has produced atomic energy on a scale measured in
trillions of kilowatt-hours.

Such concentrations of energy eventually must work
great changes in all industry. .In our field it may
mean unthinkably-light power sources, replacing our
present massive chemical batteries. Tubes may even
be self-excited. With unlimited energy, new light ap-
paratus designs may appear.

The electronic sciences created atomic power; atomic
power may some day remake the whole electronic art.

Brain and Nerve Study

Research that promises to be outstanding among
electronic projects and with most far-reaching results
on human progress, concerns the study of nerve and
mental processes and the mechanism of the biological
processes of living cells of all types. In a number of
institutes electronic processes are already used to the
limit. But so many interesting effects have been found
that it has been impossible for the neuro-psychiatric
experts to keep up with the interpretation and corre-
lation of these tests to known mental difficulties.
When one remembers that no small part of a tax-
payer’s dollar goes toward the care of mental unfortu-
nates, it is evident that here is one project that can-
not help but pay back big dividends by reducing future
costs in treating mental cases, and in helping elimi-
nate their causes.

Analyzing the Analyzer

One of the most needed developments in carrying
out the aforementioned research is some sort of ana-
lyzer or electro-encephalograms. These are records
made for the brain-wave currents, and as many as six
or more continuous records may be taken at the same
time. The record appears as parallel wavy lines on a
chart, the curves being a summation of a great many
frequencies which “come and go” at random intervals.
These frequencies are in the range of between a few
cycles and about fifty cycles. While visual analysis of
these curves discloses much information, it is possible
that less than 10 per cent of the information appear-
ing therein is actually found during their analysis with
present methods. An “electronic” analyzer of some
sort should show the complete story—providing also a
good problem for postwar research.

Well Done, Dr. Baker!

Two big jobs for radio have just been completed
under the direction of Dr. W. R. G. Baker: (1) The
formulation of sound radio-engineering principles by
the Radio Technical Planning Board, and (2) the rais-
ing of over half-a-million dollars for the IRE Building
Fund. Meanwhile Dr. Baker, as GE vice-president, has
supervised one of the vastest electronic production pro-
grams in American industrial history—an outstanding
example of the results achievable “when engineer is
boss”!

Such executive talents are needed in top places in
engineers’ organizations, and certainly Dr, Baker may
expect to be drafted for other important top industry
posts.

ATOMIC BOMB, RADAR, SONAR— ALL THANKS TO ELECTRONIC ARTS

The world generally recognizes what the electronic industries have done in
creating radar, sonar, walkie-talkies, battlefield FM and other military com-
munications—as well as producing them in adequate and overwhelming quantities.

But in the sudden unveiling of the atomic bomb, little has been told about
how the electronic mass-spectrometer laid the foundations for atomic-energy
research, how the electronic cyclotron carried on the first atom-splitting experi-

ments, and how electronic devices and electronic methods have surrounded the

production of the atomic bomb, even up to the instant of releasing it upon the

enemy. I#'s all electronic!

U-235
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{Consumer goods estimated at list)

YEARLY OUTPUT IN BILLIONS OF DOLLARS

JAN. ‘42 JAN. ‘43

L TONG, FEPAIR

COMUNICATIONS

JAN. ‘44 JAN. ‘45 VE

T
THREE YEARS AFTER
¥) DAY

T
TWO YEARS AFTER
V) DAY

T
ONE YEAR AFTER
V) DAY

War-swollen to production efforts exceeding twenty billions of dollars, American factories will soon turn to postwar reconversion and a rising curve
of output paced to supply a tremendous dammed up demand for home receivers, communication equipment and industrial electronic apparatus

POSTWAR ENGINEERING

How technological advances born of war efforts are likely

® Already many electronic engi-
nebring organizations are turning
attention to designs and operations
for postwar. With military cutbacks
in sight before long, both manage-
ment and engineering groups are
looking to products and plans for
the time after V-J Day.

For four years all effort has been
directed at war. This has been a
period of tremendous technological
advances, under the impact of over
20 billion dollars spent for military
radio and radar. Now the planners
and designers must pick up all the
slack that has developed since they
left off before Pearl Harbor. A tre-
mendous amount of design and pro-
duction will be needed to catch up.

In the radio-receiver field, for
example, some 50 million sets re-
main “unborn” based on 1941’s out-

74

to affect communications and industrial electronic design

put of 13 million radios. Industry
leaders estimate a conservative im-
mediate backlog of demand amount-
ing to 20 million sets in the first
full year. New developments like
FM will obsolete great numbers of
existing receivers. And new direc-
tions of design, like the “vest-pocket
radio,” will start a rush by many
makers to meet new public needs.
In the peacetime transmitter
field, aside from the more familiar
AM expansion to higher station
powers, 420 applications for FM li-
censes are now before the FCC.
These FM station applications are
in addition to the 53 FM stations
now authorized, only about half of
which are yet constructed; and 120
television-station licenses are now
applied for, in addition to the nine
or ten television transmitters which
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are now authorized or operating.

All of these things involve engi-
neering, production and technical
problems, to a considerable extent
already solved as a result of the
tremendously accelerated research
programs that have been vital to
war developments, and all of them
point to postwar progress and many
new things to come. These things
are on the drafting boards now,
and in the laboratories, and, in
many cases, actually getting started
in production.

“Citizen’s Radio”, for example,
is one of these developments for
which the industry sees great prom-
ise and that has become an engi-
neering possibility as a result of
research into the use and behavior
of the ultra high frequencies. Un-
questionably, there has been a lot
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of bally-hoo over probable uses of
Handi-Talkies with which the far-
mer’s wife will call the hands to
dinner and that may serve for a
late husband to call the little wo-
man to keep the roast hot. But just
as unquestionably there will be wide
use for such equipment in various
industries, in the professions, for
civic use, and, to a lesser extent by
amateurs.

Mobile public radio

Radio telephone service to and
from automobiles is very definitely
on the cards with plans already
completed by AT&T for its inaugu-
ration as soon as materials and
manpower may be available, Pre-
sumably, many of the engineering
problems incident to such a pro-
gram have been licked; production
of necessary equipment may be
very considerable. And then there
are the railroads which for years
have carried on extensive experi-
menting looking to far-reaching
use of various forms of induction
and space radio as a means of eas-
ing and speeding and making safer
railroad travel and the movement
of goods.

These things represent some of
the many new uses to which spots
in the radio spectrum will be put.
Television, obviously, is in for a tre-
mendous future, probably will ex-
pand along many new lines such
as its proposed use in department
stores, for example, where cen-
tralized displays and advertising
announcements can be viewed si-
multaneously all over a great mer-
chandising institution; hotels with~
out television screens in each room
may soon be as obsolete as are to-
day’s hotels without radios or loud
speakers in each room connected
to centralized receiving equipment.

How far various forms of
electronic dielectric and induction
heating may go in the near future
is almost anyone’s guess. Daily, new
uses are found for equipment that
only a short time ago was little
more than a laboratory curiosity.
New tubes, components, and above
all, new knowledge are rapidly ex-
tending the field of applications
where such equipment does the job
quicker, Dbetter, more efficiently
than it can be done by any other
means,

Most engineers and many others
have stated that products, such as
radios and similar equipment, will
not be greatly changed in the im-
mediate postwar period though this
is not altogether true. The fact must
be realized that it is true that new
circuit developments will no be too
prominent, certainly in home re-
ceivers and in medium-to-high
frequency transmitters.

However, the war period has pro-
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duced many improvements, in com-
ponents particularly, which in
themselves make the products
something new. But these things do
not show from the outside and thus
the story gains acceptance that
most of the products will be revised
versions of prewar models.

Tubes, for example, have been
greatly reduced in price and im-
proved in quality. The miniature
glass tubes which were just being
introduced in battery operated per-
sonal size radios before the war are
now available in a variety of stand-
ard 6.3 volt ac operated types for
consideration in designing complete
radio and television receivers.

These new glass miniature tubes
which have received wide applica-
tion in military equipment are both
compact and efficient, at low, me-

; I
‘ ATOM SPLITTING |

Mothered by research that gave
birth o the cyclotron, first effec- 1
tive atom splitter, release of the
tremendous energy until now se-
curely locked in the atom unques-
| tionably presages great scientific
advances. As indicating the power
possibilities of the new technics
that have made the devastating
atom bomb possible, Professor
Einstein, father of the relativity
theory, has pointed out that en-
ergy available in a given mass is
proportional to the mass multi- |
plied by the square of the veloc- l
ity of light. That practical means
of harnessing this vast store of
potential power eventually will
be developed by the physicists
and scientists who have succeed-
ed in releasing small parts of it
for war uses there can be no
question.  Equally unquestioned
must be the reflection that much
time will be required for the job.
—Editors

| —

dium and up into the ultra-high-
frequency ranges. They are avail-
able in electrode combinations
which in general duplicate the
more popular types of radio receiv-
ing tubes used in prewar sets.

Even smaller battery operated
types will be available and are now
being used. These new miniature
tubes will find wide application in
personal type radios, hearing aids,
civilian walkie-talkies, etc. An ex-
tremely small thyratron is also be-
ing made in this very small tube
size.

Cathode ray tube developments
during the war period have been
very great, and results of standard-

ized mass production methods are
now being seen in the various dem-
onstration models of television
equipment as well in cathode ray
apparatus being built and used cur-
rently. Improved electron gun de-
signs and greater uniformity have
produced tubes which have a
smaller spot size for better defini-
tion in complex patterns. The use
of post-deflection acceleration an-
odes has been developed to the
point where extremely fast scan-
ning rates are available from cath-
ode ray equipment. Improved phos-
phor treatments have given greater
brilliance to fluorescence. Flat face
cathode ray tubes for projection
television and other purposes seem
to be the probable type for direct
viewing systems.

War born adveances

The greatest improvement in ca-
pacitors, resistors and transformers
during the war period has been
along the lines of tropicalization or
treatment to prevent damage from
moisture, fungus growth, ete. While
it is doubted whether many of
these developments will find wide-
spread use in radio equipment for
use in the continental United
States, certainly the technic of
safeguarding these components has
been learned and apparatus export-
ed to Central and South America
undoubtedly will use this treat-
ment. Special glass-to-metal seals
have been developed for all of these
components, where they are placed
in metal cans and evacuated. These
are common items today and un-
doubtedly their cost, as well as the
cost of the hermetical sealing will
be reduced to a point where it is
practical to use them in all com-
mercial equipment at least.

The expanded facilities of elec-
trical grade plastic insulation will
undoubtedly show itself in better
electrical insulation in receivers and
transmitters. The polystyrene types
of plastics, as well as many others,
are being made in very large quan-
tities and may therefore offer seri-
ous competition to cheaper forms
of insulation. Likewise, the ceramic
industries have expanded their fa-
cilities and learned a great deal
during the war about producing
new and special types of material
This is also true of the glass-bond-
ed mica and other insulation fields.
These better insulation materials
will mean better stability in radio
receiving equipment, something
that is required at television and
FM frequencies.

Wire - wound resistors of the
power type as well as the precision
instrument type are being made
with greatly expanded facilities.
The product is better than prewar,
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and will be cheaper. Better types
of coating material for power re-
sistors have been developed and
their application improved to a
point where certain resistor types
will withstand extreme punishment.

In the merchandising of parts,
for instance, some of the more ex-
pensive lines that have been sold
in large quantities to the armed
services will be supplanted in vol-
ume sales by items designed for the
less rugged requirements of a civil-
ian economy. Some things such as
rheostats, however, which have
given much trouble in the past can
be expected to be better perform-
ers due to more solid construction
and better manufacturing control.

Many new types of wire insula-
tion have been developed, such as
fibre glass, silicones, various syn-
thetics, asbestos compound, etc.,
some of which lend themselves to
better manufacturing technics.

Certainly there will be an im-
provement in the interior appear-
ance of sets, not only those offered
to the public but in apparatus for
industrial use only.

Following wartime practice, ca-
bling of leads to as great an extent
as possible may replace the old hit
or miss wiring,

The outstanding advance towards
smaller sizes in transformers of all
kinds for radio use will be one fea-
ture facilitating the development of
smaller sized sets.

Whether cabinets are made of
plastics, wood or some molded
wooden composition will undoubt-
edly be up to the individual manu-
facturer. However, greater use of
colorful design and good designs in
general should be noticed.

It is quite possible that in adver-
tisements more information will be
available on the actual perform-
ance, not only of parts but of sets
on an overall basis as manufac-
turers who really have something
to sell in this respect make full use
of their advantage.

As television comes to be more
important, antenna design and in-
stallation will be an increasing fac-
tor in the industry and highly effi-
cient sections made very light in
weight, either of metal or wood,
will undoubtedly find a ready
market.

Quality of tubes, already fairly
high before the war, will undoubt-
edly be improved as the manufac-
turers find monetary return from
closer quality control. Inductance
coils incorporated in sets will, like
transformers, tend to become
smaller as the-air inductor of for-
mer days is replaced by the pow-
dered iron cored coil. There may
be a great advance in the use of
permeability tuning. Condensers
will undoubtedly feature more
rugged design and better structure.

Replaceable units

An interesting practice has arisen
in connection with certain indus-
trial sets. This is manufacturing
with replaceable circuit elements of
a plug-in type so that if anything
goes wrong a new circuit element
consisting possibly of resistors, ca-
pacitors and inter-stage coupling
coils can be plugged in as a re-
placement unit.

Much work has been done in the
past few years in linearity in am-
plifier design and it is to be ex-
pected that audio amplifiers will
feature linear reproduction charac-
teristics. In the rf band, circuit
quality will be particularly needed
in FM sets where frequency selec-
tivity in coupling networks must
be guarded against.

The enormous application of re-
lay and small control type motors
to military apparatus will undoubt-
edly have its effect on radio. Un-
doubtedly a greater use of relays
for switching and motors for spe-
cial remote control problems will
find application.

The great progress in ultra-high-
frequency equipment and technic
will most likely make itself felt in
peacetime markets in large com-
plete communication systems such
as television relay, civilian walkie-
talkie telephone service, railroad
communications and similar com-
plete systems. The tubes which
have been developed for these high
frequency applications will provide
better television service and better
FM service in the postwar trans-
mitters. Developments of wave
guides, horns and other microwave
apparatus, though, probably will
not find their way into the average
radio owner’s home, at least for
many years to come.

Much design power has been put
upon test equipment during the
war and the many kinds of elec-
tronic meters with extended ranges
which have been developed should
find applications in other industries
as well as in the radio field. Steel
cases and attractively colored knobs
and dials increase the eye appeal
of this equipment. Development
work on oscillographs has tended
towards greater stability mechan-
ically as well as electrically. Linear
amplifiers capable of accepting
steep wave fronts have become a
necessity, and properly calibrated
sweeps have had eager acceptance.
The servo-sweep scope has been ex-
tensively produced. Tube testers
have become more efficient and
mutual conductance testing is of
ever greater importance,

An interesting development is
that of hermetically sealed meters
of particularly rugged construction.
Many of the smaller sizes are even
supplied with magnetic shields to
prevent annoying errors from prox-
imity of metallic or current carry-
ing parts, a refinement previously
reserved for more expensive models.
Altogether the trend is towards bet-
ter quality, more rugged design,
more durability — better perform-
ance all around.

NAVY’'S FLOATING ELECTRONIC LABORATORY
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Shrouded in a deep pall of se-
crecy, the Navy’s second electronic
ship, “USS Indian Island,” has been
put in commission. She is a con-
verted Liberty ship, and while the
assortment of radar, radio and
electronic equipment in her un-
questionably is considerable, details
of her contents and activities are
a military secret. It is understood
that she will be used as a supply
ship and for maintenance work re-
quired by the Navy afloat and
ashore.

USS Indian 1sland, converted Liberty ship,
is the second floating laberatory, supply
and maintenance ship to be put in commission
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Atomie Fission Will
Have Profound Effect

@ The implication of the success of
the atomic bomb is so far reaching
as to stagger the imagination. The
release of atomic energy is unques-
tionably the most revolutionary dis-
covery in the world economy since
the invention of the steam engine
that accelerated the industrial rev-
olution in the early 1800’s. The
cyclotron that initially made pos-
sible the fission of the atom was it-
self an electronic product. The
electronic industries in turn inevita-
bly will feel the repercussion of the
atomic energy it has released.

Many complicated controls must
yet be devised before atomic energy
can be applied safely to industry.
However, once having learned the
war time secret of controlling the
chain reaction necessary for a blitz
bomb, the time may not be far off
when the transmission of power by
radio may be released from the en-
ergy locked within the atom. It
may be even more efficient for each
household to have its own generat-
ing unit than to transmit electricity
from central stations at remote dis-
tances.

Design for atomic energy genera-
tors employing the principle of the
flash boiler already can be conjec-
tured. How inexpensively electric
power could be manufactured and
distributed under such conditions
one would not dare state but it is
safe to assume it would ultimately
make electricity available for heat-
ing and for a legion of other pur-
poses not yet economically feasible.
Synthetic metals may be produced

Dr. A. Hoyt Taylor (left), with two associates, Dr. Claude Cleeton and

By DR. HARLAN T. STETSON

Dept. of Terrestrial Magnetism

Massachusetts Institute of Technology, Cambridge, Mass.

Transmutation of elements and cheap power generation
may revolutionize electronic world—Ionization effeet

through transmutation of elements
that will make possible nsw and
more efficient broadcast tubes and
radio and the cost of electrical
equipment may be materially re-
duced when the secrets of inex-
rensive atomic power have been
controlled and released.

No one yet knows how much or
for how long the ionization of the
air over atomic bomb areas will ef-

Dr. Harlan T. Stetson, authority om cosmic
ray phenomena, at work in MIT laboratories

fect the dielectric constant and ma-
terially changed atmospheric con-
dition for the propagation of radio
waves.

As every new invention has both
constructive and destructive possi-
bilities probably rigid regulations
will have to be formulated for the
control and application of atomic
power once it is in the hands of the
public.

It is interesting to reflect that
atomic physics which has brought
about the splitting of the atom in
the laboratory received much of its
stimulus from the astrophysicists
whose curiosity on the ultimate na-
ture of matter was stimulated by
the search for the secret atomic
processes taking place in the sun
and the stars whose source of radia-
tion has only recently been traced
to the transmutation of elements in
the cosmic crucibles of remote
space.

We have again had a dramatic
example of the relatively short
elapsed time between the results in
a field of pure science and the ap-
plication of results to engineering
accomplishments of far reaching
concern to man.

Determining distance and bearing of a target at Naval Air Station, Ana-

costia, by radar. Tube showing a graph line is an A-scope. The larger
disc into which the operator is looking is Planned Position indicator

John P, Hagen, on the roof of the Naval Research Laboratory in 1937,
test first shipboard radar, later placed in operation on the USS Leahy
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*ENGINEERING FOR POSTWAR

SYNCHRO CONTROLS for

® Synchro data systems date back
to about 1901, but it is only recent-
ly that they have received the at-
tention they merit. The useful
characteristics of these systems,
long recognized and utilized by the
designers of control mechanisms
for the armed forces, is finding for
them an even wider field of appli-
cation in industrial controls.
Briefly, synchro data systems are
used to transmit accurately angular
shaft position information from
one point to another over elec-
trical wires. In recent years marked
strides have been made in their

By RAYMOND GOERTZ

Project Engineer, Sperry Gyroscope Co., Inc., Garden City, N. Y

Angular rotation and the sum and difference of two or
more angles can be used to control distant operations

application to automatic controls
and servo mechanisms.

The word “synchro” is the term
presently used by the Navy as a class
designation for the electrical de-
vices hereafter described, regardless
of their manufacture. It will be
used here in its broad sense to in-
clude similar products of whatever
manufacture.*

The synchro - generator (also
called a transmitter) is an electro-
magnetic device, the shaft of which
is to be driven by some prime
mover. The rotor is excited with
single phase ac and the stator de-
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livers electrical ac voltages, varying
in magnitude and phase, which
represent the angular position of
the rotor. This instrument con-
verts angular positional informa-
tion into electrical information that
may be interpreted at a remote
point by some receiving device.

Synchreo motor

A synchro motor, also known as
repeater or receiver, is a device
similar to the generator except its
shaft is-free to turn and assume
the angular position corresponding
to the electrical information com-
ing to it.

The synchro control transformer
receives electrical information of
angle and converts it into a single
ac signal which varies in magni-
tude and phase according to the
displacement of its rotor with re-
spect to the electrical order that it
receives. A synchro differential
generator is a device which can be
inserted in the electrical circuit
running from a transmitter (syn-
chro generator) to some receiver
device and modify the angle by an
amount equal to rotation of its own
shaft. It may thus add or subtract
from the angle in the system.

The synchro differential motor is
a unit, the shaft of which is free
to rotate and take up the differ-
ence between the angles of two
synchro- generators, both synchro
generators, having their shafts
driven. The synchro capacitor con-
sists of three equal capacitors con-
nected in delta. This device is used
to improve the power factor of the
synchro system.

Operation details
The basic principle of a synchro

generator is shown in Fig. 1 (indi-

cated here as a ring winding to
simplify its functions by eliminat-
ing the confusing wires in the reg-
ular system). The stator of the
common synchro unit consists of a

*For example, a widely known term for this
type of unit is the word seisyn, a General
Electric trade name for their products of this
design. We also find autosyn (Bendix), tele-
gon (Kollsman), synchro (Ford Instrument),
Diehlsen (Diehl Mfg. Co.), etc., are other
names used at various times and places.

September, 1945



METERS AND SERVOS

punched lamination assembly
wound with what might be termed
an ordinary three phase winding,
generally connected as a Y. Actu-
ally the winding is not three phase
but is merely one that is spaced
120 degrees mechanically.

The rotor of nearly all synchro
generators is of the salient pole
type, that is, the “dumbbell” type,
laminated and containing a single
coil. The rotor is excited with sin-
gle phase ac and by magnetic in-
duction acts as a transformer to
induce voltages in the stator wind-
ing. The voltages are, of course, a
function of the flux linkage be-
tween the rotor and the particular
coil in the stator.

Electrical zereo

If the salient pole rotor in Fig. 1
were exactly perpendicular instead
of positioned slightly counter
clockwise, it would be in what is
known as electrical zero position.
Magnetic flux, excited by the cur-
rent in the rotor winding, passes
out through the ring, divides and
comes back from the other side. It
can be seen that if 6 were zero, the
voltage between s1 and s3 would be
zero because the linkages are equal
and opposing.

Equation [A sin wt] sin # is zero
when 0 is zero. The part of the
voltage as indicated by [A sin wt]
is a constant, which depends upon
the number of turns between s; and
s;, the number of turns on the
rotor and the rotor excitation volt-
ages, wt being the angular frequency
of the excitation of the rotor. The
part, sin 6, is an angular position
which varies the ac voltage that is
generated in the stator winding
and as ¢ is increased, ie., as the
rotor is turned counter clockwise
it reaches a maximum at ¢ = 90
deg.

Position angle

The other voltages S3S. and S.S;
are equal to [A sin wt] sin (¢ 4
120) and to [A sin wt] (6 + 240).
Now naturally as ¢ increases, the
sine of the angle will eventually go
negative, indicating that the phase
of the voltage has reversed. If the
rotor were turned exactly 180 deg,
then the voltages would be the
same as far as magnitude is con-
cerned, but the phase would be re-
versed.

Therefore, the synchro generator
generates electrical information
that corresponds to only one posi-
tion of the rotor. The secondary
voltages, shown in Fig. 2, appear to

ELECTRONIC [NDUSTRIES e
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be the same as we have seen many
times in three phase ac machinery,
although here they do not mean
the same thing, They are not in-
stantaneous voltages at all, but are
magnitudes of the ac between the

particular connections, i.e., the
S1S.8: connections on the stator.
The part of the curve shown
above the line may be taken to in-
dicate zero phase with respect to
the rotor. The part below the line

GENERATOR

CONTROL
TRANSFORMER Ra
SIGNAL VOLTAGE

Fig. 4—Control transformers deliver a signal voltage based on armature position

S3
R

Re

_Ise

Figs. 5, 6—Synchro differential generator and generator-motor wiring diagram
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Fig. 7—Schematic of generator connected to motor through differential generator

indicates 180 deg. from that, but is
still an ac voltage. These voltages
may be considered not time volt-
ages but space voltages, i.e, they
are determined from the value of 6.
If the shaft is held in any position
then these particular curves can
be “frozen” at any value of 6. These
voltages transmit information of
the position of the generator rotor,
whether the rotor is turning or
whether it is stopped.

The synchro motor (often called
a repeater or receiver) is almost
identical physically and electrical-
ly with the synchro-generator ex-
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cept for the addition of an oscilla-~
tion damper, called a Lancaster
damper. The motor, receiving in-
formation from a generator, drives
its own shaft to correspond to the
angular position of that generator.
Since the motor is identical, except
for the Lancaster damper, it could
also be used as synchro generator
if desired.

In the actual circuit and use, the
synchro motor has its rotor leads
connected to the same ac single
phase supply as the rotor leads on
the synchro generator as in Fig. 3.
Now, if the two rotors are at the

Fig. 9—By energizing the ring stator with 3
phase current and taking single phase off the
rotor, phase can be advanced by turning rotor

3 PHASE
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SUPPLY

L ELECTRICAL

Fig, 8—A 3 to 2 phase Scott connection produces sine and cosine voltages at output

Fig. 10—Electronic amplifiers used to increase power permit use of many motors
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same angular position with respect
to their stators, then the voltages
generated in the stator of the mo-
tor and generator will be identical,
and if connections are made be-
tween each of the leads of the gen-
erator and the correspondingly des-
ignated leads of the motor, there
will be no current flowing because
each of the units is generating the
same potentials at corresponding
points.

Basie principle

Referring to Fig. 3, there will be
a flux set up through the rotor of
the motor resulting from the volt-
ages s:8:5: because the voltages be-
tween 8,8.S; are the same as at the
generator. Now, since the motor ro-
tor is excited with the same ac as the
generator, if its magnetic flux does
not align with the magnetic flux set
up by the generator in the stator of
the motor, there will be magnetic
pull between these two fluxes, caus-
ing the motor to try to come into
alignment with the flux set up by
the synchro generator. This will
naturally cause secondary currents
to flow in both the stator windings
and rotor windings of both the gen-
erator and the motor.

The developed torque of a motor,
as the angle of the rotor of the
motor is displaced from the angle
of the generator is generally of a
sine wave nature. That is, the
torque is proportional to the sine
of the angle of the displacement
between the motor and the genera-
tor. As an illustration of the forces
obtained with such a system it may
be noted that a size 1F motor oper-
ating with a 1G generator develops
a maximum torque of 6 oz, in. at 90
deg. displacement between them. It
has a torque gradient of .06 oz. in.
per degree of error. This is a low
torque but is sufficient to turn a
small dial and also to turn small
actuating devices, such as contacts
for operating electrical devices or
to operate hydraulic valves. The
size 5 units, about three and one-
half inches in diameter and five
inches long, will develop a maxi-
mum torqfie of about 48 oz, in.,
with a torque gradient of 4 oz. in.
per degree error.

Aecuracy

A size 1 generator operating with a
size 1 motor has an average accu-
racy of about Y% deg. and has a
maximum error of about 1% deg.
The larger size 5 unit is more ac-
curate, having an average static
accuracy of about .2 deg. and a
maximum static error .6 deg.

One generator can actually han-
dle more than one motor and if the
size of the generator is quite large
it can handle a fairly large num-
ber of motors.
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If the motor is required to over-
come torque, due either to bearing
friction or to a load on its shaft,
the same torque will be reflected
back to the generator. There is no
work done by the electrical supply
system. The energy must come
from the prime mover that moves
or drives the rotor of the synchro
generator and must do all the work
to overcome friction of both units
as well as the loads on the units.
These are basic rules of synchro
operation.

Control transformer

The control transformer has its
shaft driven by some member and
delivers a voltage from its RiRz
leads, Fig. 4. The synchro genera-
tor and synchro motor both have
salient pole or “dumbbell” rotors,
but the control transformer has a
cylindrical rotor, i.e., it offers uni-

form reluctance to flux regardless '

of the direction the -flux passes
through it. The winding is accom-
plished by winding a two-pole coil
into slots in the rotor connected to
slip rings.

Assume that there is no electrical
load placed across the R leads of
the control transformer, A flux
vector is set up in the stator of the
control transformer, which there-
upon aligns itself with the rotor of
the generator. The voltages of the
two stators are the same since they
are connected by wires. Regardless
of whether the energy comes from
the rotor or the stator there is an
ac flux set up which assumes the
same angle with respect to the
stator of each unit.

As the rotor of the generator
turns, the flux vector in it is moved
around and the voltages on the S
leads change so that a similar flux
vector is set up. Now, if the rotor
of the control transformer is placed
so that no flux linkage passes
through its coils there will be no
voltage generated across the R
leads. If the rotor is mover either
counter - clockwise or clockwise,
there will be a linkage of flux and
a voltage set up in the rotor. Gen-
erally, windings of the stator or
rotor are such that the output volt-
age in the R leads is a sine func-
tion of the angle moved.

Differential synchro

The control transformer general-
ly has a higher impedance than a
synchro motor and does not tend
to coerce the synchro generator.
The voltage from the rotor of the
control transformer is used to ac-
tuate devices that control the angu-
lar position of its rotor shaft. These
devices are generally Kknown as
servo mechanisms and they are
growing in popularity.

The differential synchro has a
stator very similar to the other
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three units mentioned, the synchro
generator, the synchro motor and
the synchro control transformer.
Its rotor, however, is different from
any of the others, being cylindrical
with a three phase, 120 deg. spac-
ing, Y connected winding brought
out through three slip rings. It is

shown in Fig, 5 as a ring winding
for simplicity.

If the S leads of this unit are
connected to a synchro generator,
there will be a magnetic flux set up
that has a position that corre-
sponds to the rotor position of the
synchro generator. Consider the
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stator in this case to be the part
that rotates the exciting magnetic
flux vector. This, of course, is be-
ing done by the generator connect-
ed to the S leads of the stator.

Now as this flux vector rotates
the three phase winding of the
rotor, it acts similarly to the three
phase windings on the stator of the
synchro generator. The output of
the RiRsR3 leads of this synchro
differential depend upon the posi-
tion of the rotor itself, and depend
on the position of the generator
that is exciting it. Thus if we turn
the rotor of the synchro differential
we can cause the electrical voltages
to be modified in such a way that
they will represent a new angle,
different from that of the gen-
erator.

This device, as the word indi-
cates, acts as a differential and can
be inserted between a synchro gen-
erator and synchro motor. The syn-

rERROR VOLTAGE
\

chro motor will then take up a po-
sition which corresponds to the
synchro generator, plus or minus
the angle put in on the rotor of the
synchro differential. This synchro
differential can be used either as a
synchro differential motor or as a
synchro differential generator, as
we will see a little later. It can, of
course, also be modified by merely
using one of the windings of the
rotor, so as to make it act as an
ordinary synchro motor or ordinary
synchro generator.

A schematic wiring diagram of
a synchro generator operating
through a synchro differential gen-
erator to a synchro motor is shown
in Fig. 7. Several variations can
exist. Since the units on the end
are identical, we cannot tell by
looking at them whether they are
generators or motors. If, for ex-
ample, the one on the left is a syn-
chro generator and the one on the

SERVO MOTOR,
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Fig. 15—Error voltages are put through a demodulator and stabilizing network
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right another synchro generator,
then the differential in between
must be a synchro differential mo-
tor. The differential motor is iden-
tical to the synchro differential
generator except it has an anti-
hunt damper (or Lancaster damp-
er) on it. It can be used, however,
as a synchro differential generator.
Taking another case, let the one
on the left be a synchro generator
and the one on the right a synchro
motor. Now the differential in be-
tween cannot be a motor any more
but must act as a generator and
have its shaft mechanically driven.
Here again it adds or subtracts
from the angle transmitted by the
generator and the motor takes up
either the sum or difference of the
rotation of the rotor in the gen-
erator and differential generator.

Differential schemes

A third condition can be used by
modifying this diagram just slight-
ly. Suppose the unit on the extreme
right is a control transformer.
Naturally its R leads would not be
connected to ac. The unit on the
left would then be a synchro gen-
erator and the one in the middle, a
synchro differential generator. Then
the zero position or the synchron-
ous position of the synchro control
transformer would then correspond
to the sum or difference of the
rotor position of the synchro gen-
erator on the left and the synchro
differential generator in the middle.

The advantage of inserting a
synchro differential generator (an
electrical unit as against a me-
chanical unit) is that it does not
have to be located close to either
of the other units. When the dif-
ferential is used the large number
of units in one data system causes
the power factor to get quite bad
and this condition can be improved
with the synchro capacitors.

Component solver

Another application uses a gen-
erator at each end and a differen-
tial indicating the difference be-
tween their two positions. The
differential is, in this case, a differ-
ential motor and has its shaft free
to turn. It may carry a dial, con-
tacts to operate electrical appa-
ratus, or it may operate hydraulic
valves, etc. However, the differen-
tial motor will coerce or put reflect-
ed torque back on both generators.

It is interesting to observe that
the synchro generator can be used
as a component “solver.” If an ac
voltage is connected to the rotor it
will excite voltages in the stator
windings, as in Fig. 8. Now if these
stator windings are broken up into
a two-phase positional voltage in-
stead of three-phase positional
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voltages, then the output from this
Scott connected transformer will be
proportional respectively to the sine
of the angle of the rotor and to the
cosine of the angle of the rotor and
the magnitude will depend on the
magnitude of the ac voltage on
the rotor itself.

Another use of a synchro is to
cause the phase to be controllable,
rotating it according to the angular
position of the rotor Fig. 9. This is
accomplished by placing three
phase power on the stator and tak-
ing single phase off the rotor, con-
trolled as to phase through the
whole 360 deg.

The phase can be shifted contin-
uously in either direction by simply
rotating the rotor. It is best to use
units that have cylindrical rotors
such as in a synchro control trans-
former, since the magnetic vector
must rotate and it does not rotate
well with the salient pole con-
struction.

Amplifiers

In Fig. 10 a synchro generator is
connected to one or more synchro
motors. There is an isolation in
this case between the generator
and the motors, by connecting in
the S-leads, unity gain electronic
amplifiers. The amplifiers supply-
ing only power, will reproduce the
voltages generated in S-leads of
the generator., In this system, a
small generator can operate larger
synchro motors or several of them,
depending on the power output of
the amplifiers. The advantage of
this system is there is no reflected
torque that can cause the synchro
generator to be coerced, since input
to the amplifiers can be high im-
pedance. It is also possible to get
an increased torque gradient out of
synchro motors.

Servo mechanisms

The next use, and one that is
growing in popularity, is the gen-
erator and control transformer
combination. The generator re-
ceives mechanical shaft angle in-
formation and converts it to elec-
trical voltages. These voltages are
transmitted to the control trans-
former, which gives out an electrical
voltage indicating whether its shaft
is in agreement with the generator
shaft or not. If it is not, there will
be an electrical voltage from it that
can be put on the input of an elec-
tronic amplifier and used to con-
trol servo mechanisms.

A servo mechanism can do al-
most any amount of work, depend-
ing upon its size, since the elec-
trical information from a control
transformer, properly amplified,
can control guns, control the rud-
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der of a ship and do many things
that the synchro motors and gen-
erators will not do directly.

The synchro control transformer
is most frequently used with a syn-
chro, generator, with or without a

differential generator. The voltage
from the control transformer is
generally amplified and then ap-
plied to a servo motor of some Kind
as in Fig. 11. This servo motor may
(Continued on page 180)
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FM POWER CONVERTER

By FRANK A. GUNTHER, Vice-president in charge of Engineering

Radio Erngineering Laboratories, Long Island City, N, Y.

® This device permits simultaneous
interim operation on the old, or
present, frequency and a frequency.
in the new FM band between 88
and 106 megacycles. The use of
this device was prompted by the
FCC’s decision of June 27th moving
the present FM commercial band
up to the range of 88-106 mega-
cycles. The commission has said
that it is in accord with simultane-
ous operation on two frequencies
during an interim period. Thus a
station operating for the past sev-
eral years in the 42-50 megacycle
band can continue to hold its pres-
ent audience and by means of an
economical and speedy installa-
tion of this power converter can
transmit the same program on a
frequency in the new band.

The converters will be made in
two sizes delivering one or three
kw. They are separate, indepen-
dent devices containing their own
power supplies and the only con-
nection to the present FM trans-
mitter is by means of a long im-
pedance link line which couples up
to 5 or 10 watts of energy at the
output tank of the present trans-
mitter. Incidentally, the converter
will function on a transmitter of
any type or make.

The following operational advan-
tages make themselves apparent.
It is desirable to operate on the old
and new bands simultaneously in
order to eliminate another cart be-
fore the horse problem. Since the
converter is a relatively simple de-
vice, manufacture and installation
will be very prompt. In other words,
transmission can be started in the
88-108 megacycle band much sooner
than if installation of a complete
new transmitter were required.

As a matter of fact, spot author-
ization for construction for a lim-
ited number of these power fre-
quency converters has already been
applied for from the WPB. We
anticipate that the installation of
some of these converters will per-
mit regular transmission in the 88-
106 megacycle band in time to per-
mit field testing of new receiver
models prior to production. In ad-
dition, by use of the converter, no
new monitoring problems are in-
volved since the frequency devia-
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Armstrong’s design for a transmitter converter unit te
permit simultaneous FM broadcasting on two frequencies

During the course of the recent
FCC hearings looking to a solu-
tion of the problems involved in
adopting definite frequencies for
FM operation, Dr. Edwin H. Arm-
strong let it be known that he
had designed a method whereby
it became possible to operate an
FM transmitter on two frequen-
cies simuitaneously — the old, or
present, frequency and a new
one. He also stated that he had
authorized construction of such
new equipment. Radio Engineer-
ing Laboratories, Long Island
City. a pioneer manufacturer of
FM equipment, has designed and
is now prepared to build the con-
verter described here. — Editors.

tion in the converter output on the
new band will be identical to that
in the output on the present band.

Unit replaceable

Consideration has been given in
the design of this converter to the
matter of obsolescence. There-
fore, the layout of the converter in
final form will be such that the
parts actually involved in the fre-
quency conversion unit will be
mounted in a removable section of
the total unit. At the end of the
interim operation, when it is no
longer necessary to transmit sig-
nals on the low frequency band,
these conversion components can
be removed and a new Armstrong
direct crystal control phase shift
type of modulator substituted. The
one or three kw final power am-
plifier of the converter together
with power supply and power con-
trol systems can be used as part
of the new transmitter. We esti-
mate only 15 per cent of the cost
of the converter will be lost.

The converter operates on the
same principle as any other fre-
quency converter except that it
functions on fairly high frequen-
cies and certainly a higher power
level than when usual frequency
conversion takes place. In addi-

tion, the converter output is tuned
to the sum rather than the differ-
ence of the input frequencies.
The photograph shows the power
frequency converter in its final
stage of development in the labora-
tory, with the various components
marked for identification. The unit
at the extreme left is a beat fre-
quency oscillator multiplier deliver-
ing a constant amplitude signal of
about 10 watts, equal to the dif-
ference between the new assigned
frequency and the old present oper-
ating frequency —as an example,
a power frequency converter for
Alpine—W2XMN, which presently
operates on 42.8 and plans to oper-
ate simultaneously on 92.1 mega-~
cycles. The beat frequency crystal
control multiplier will have an out-
put frequency of 49.3 which is the
difference between 92.1 minus 42.8.
The beat frequency oscillator mul-
tiplier has a total multiplication of
12 times, utilizing two doublers
and one tripler in order that the
basic frequency will be low enough
to permit the use of a variable air
gap and holder with the crystal.

In place of the small coupling
link coupled to the final stage of
the present FM transmitter to draw
off about 5 or 10 watts of power, a
signal generator was used in the
laboratory set-up. This put out
about 5 watts at 42.8 megacycles
and was used to represent the
power that would be sampled from
the present FM transmitter. This
signal generator unit is the second
from the left. The output of the
signal generator or a sample from
the FM carrier, as the case may be,
excites a buffer amplifier having
one Eimac type 4-125A tube—Class
C, delivering approximately 80
watts at the same frequency of 42.8
megacycles to the screen grids of
two type 4-125A tubes employed in
the converter stage. The screen
grids are connected in parallel.

The buffer amplifier is the third
unit from the left and the push-
pull converter stage is the unit on
the extreme right of the photo-
graph. The control grids of the
push-pull converter are driven in
push-pull by the 10 watt output
of the beat frequency multiplier at
49.3 megacycles. The output of the
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converter is the sum frequency of
the two imputs or 92.1 megacycles
and is tuned to resonance in the
plate tuning lines at the extreme
right. Converter plate voltage is
1,500 and 150 watts output at 92.1
megacycles and is furnished to the
dummy antenna. This is, of course,
more than enough power to excite
the 1 kw power amplifier.

Conversion is accomplished at
relatively high power levels in or-
der to reduce the possibility of any
stray voltages being introduced in
the converter inpui circuits thus
affecting the operation of the con-
verter. Frequency stability of the
converter output while inherently
exceedingly stable, cannot be as
good as just the transmitter alone
since the new frequency is con-
trolled hoth by the present FM
transmitter and the frequency con-
verter beat frequency temperature
control erystal oscillator. In any
event, however, the frequency on
the new band will more than meet
the FCC requirements.

In the final factory built fre-
quency converter power supplies for
the one or three kw power ampli-
fier are at the bottom of the cab-
iret. Power controls are located on
the front panel just above. The
buffer signal amplifier and crystal

—

C——_* OUTPUT

4 EIMAC 125A TUBES _ . 92.1 mc.
10 watts

from crystal 150 watts ¢
multjplier
49.3mc.
€3 B
80 watts

from buffer
signal amplifier
42.8 mc.

Simplified wiring diagram of ‘he power frequency converter unit showing method of comkining
outputs at two frequencies to give their sum as the final output frequency of the converter

beat frequency multiplier are
mounted in a specially designed
shielded cabinet so that these items
can be easily replaced with a new
Armstrong direct crystal control
phase shift type of modulator, Nat-
urally precautions must be taken in
design, particularly in regard to
shielding, to prevent the radiation
of any spurious frequencies.

One further precaution must be

observed and this ‘is in regard to
the selection of the frequency in
the new band. For example, an
FM station presently working an
45.5 megacycles should not select
a frequency in the band very close
to 91 megacycles, inasmuch as this
will be the second harmonic output
of their present operating fre-
quency and thus be a cause of
difficulty.

The new dual frequency power converter unit as set up in the laboratory for test purposes with the various component units identi-
fied. The lower shelf under the laboratory table contains temporary power supplies furnishing low voltages for plate, screen and bias
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be-
fore scaffolding was removed, are the new
288mc two-turnstile array at the top with
the television sound antenna below it, and

NBC’s Empire State building antennas,

below this, the dumbell turnstile radiator
used for both television and FM at once

® In a dense fog, at 9:56 a.m., July
28, a twin-engined B-25 bomber
crashed into the 78th and 79th
floors of New York’s giant Empire
Stdate bauilding, causing approxi-
mately $500,000 worth of building
damages and killing 13 persons.

NBC’s television station WNBT
and its WEAF-FM occupy the top
of this structure, the transmitter
equipment being located on the
85th floor. From this point, trans-
mission lines run up to the anten-
nas which top the 102nd-story look-
out at a height of 1250 feet above
the street level. At the time the ac-
cident occurred, a new antenna for
high-frequency (288-mc) television
broadcasts had just been completed,
although no transmitter equipment
was yet installed.

Crash televised

Surprisingly enough, NBC en-
gineers report that no damage
whatever was done to their radio
and television equipment or the an-
tennas, as a result of the terrific
concussion and flaming gasoline
which envelcped the top of the
tower. However, it is pointed out
that, if the plane had crashed ten
feet to the west, it would have
severed the coaxial cable through
which television programs are fed
from the Radio City studios. When
the engineers were able to reach
the 85th floor transmitters two
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CRASH FAILS TO

WNBT, unharmed, transmits

at Empire State

hours after the crash, no damage
was found and the television sta-
tion was able to go on the air as
scheduled at 2 pm. and by 3:20
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1200 and] s
—— Antennas
102nd tloor
1100 fr.
) Observation
86th floor
1000 . ~F Traram
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915 .
to sireet
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from Rodio City

-
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Scene of the unique accident diagrammed
to show proximity of coaxial cable feeder
between studios and transmitter and trans-
mission line leading to the antenna arrays

p.m. was actually transmitting pic-
tures of the accident.

The tremendous blow that the
building sustained is evidenced by
the fact that the airplane weighed
about 30,000 lbs. and was traveling
at a speed of approximately 200
mph.

To some extent, the fact that no
radio equipment was damaged was
just a matter of extraordinary good
fortune. But, on the whole, the lack
of damage was due to a sound
building structure and careful plan-
ning on the part of NBC engineers.
The tower, though rocking a foot or
more, was able to absorb the ter-
riffic impact of the B-25, without
suffering extensive damage beyond
the two floors that were in the line

of flight, because it was flexibly

constructed—so as to prevent fa-
tigue due to high winds and other

building

forces to which any steel-and-stone
edifice may be subjected over a
period of years.

Similarly, the equipment of
WNBT and WEAF-FM was designed
and installed with a generous mar-
gin of safety. Delicate tubes and
other items which could be readily
damaged were shock-mounted, so
that nothing far short of a direct
impact could have put them out of
order. The three antennas, which
project from the absolute top of
the building, were designed to re-
sist a 100-mph gale while covered
with sleet, with a 4-to-1 safety fac-
tor.

Radar (?) inoperative

Although the plane had been in
radio contact with the LaGuardia
Field dispatcher until a minute or
two before the crash it is difficult
to state what caused the plane to
go astray. Carelessness could have
been a major factor, but it seems
unlikely that two high-ranking

Fog-shrouded top ot the Empire State buiid-
ing, and smoke following fire caused by the
crash which narrowly missed NBC facilities
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STOP NBC TELE STATION

pictures of bomber crash

immediately after disaster

Army officers (such as the pilots of
the B-25) would purposely flaunt
regulations against low-flying or
ignore their instruments while over
a city like New York in a fog. Pos-
sibly the accident was due to a de-
fective altimeter; it is a well-known
fact that the pressure-type altim-
eters, which are so widely utilized
in current aircraft, can be ex-
tremely inaccurate. Experts de-
clared unlikely that the B-25 car-
ried any modern and efficient
radio-echo altimeter equipment.
And if the airplane carried radar,
certainly it was not in use because
there was no radio or radar opera-
tor aboard.

Protective equipment

Shortly after the accident oc-
cured, a newspaper syndicate re-
leased a story which stated that
the Empire State building had been
the recent scene of experiments
with the “Stratoscope,” a vertical
separation indicator developed by
Dr. Marcel Wallace of Panoramic
Radio Corp. for the purpose of
warning aviators who (because of
fog and other adverse conditions)
do not realize they are flying too
low over cities and mountain areas.
This report was in error in stating
that the Empire State tower was

General view of the Nalicnal Broadcasting’s control room for television and
which is located on the 85th floor of the Erepire State b

the scene of recent tests. But due
to the fact that the Civil Aero-
nautics Adminisfration has
achieved satisfactory results from
experiments with the Stratoscope,

=

Fi4 broadcasting
d crash d

1A

and p

it seems likely that some such de-
vice will be utilized for protecting
high buildings in the very near fu-
ture, according to Glen A. Gilbert,
chief of the CAA air-control division.

Evidence of the terrific impact with which an Army B-25 bomber crashed into the upper floors of the Empire State building is revealed by

these photos which show the great, gaping hole
right, a view made from above the location of the catastrophe showing the extent of

torn in the notth side of the 79th floor, six floers below the NBC installation, and at the
the damage to the two floors involved in the invasion
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*ENGINEERING FOR POSTWAR

TELEVISION vs. FOLIAGE

Cases where set-owners in wooded areas have had video recep-
tion impaired April to October. Conditions beyond line-of-sight

® Surprisingly, very little has been
reported or published on the diffi-
culties which summer foliage inter-
poses on home television reception
in wooded suburban areas. Yet such
foliage blocking will undoubtedly
be one of the irritations which out-
lying video viewers will suffer when
television later arrives in force, with
millions of sets in use.

Home television users in subur-
ban areas (where reception has
been excellent all the preceding Fall
and Winter) may, come Spring,
note that their picture quality has
dropped off, images have become
weak and unstable, and the video
screen, even when turned up full,
remains flecked with ‘“snow.”

(See also footnote on interna-
tional-band interferences, at right.)

One staff member of Electronic
Industries has a television receiver
located 30 miles from New York
City. During the winter on anten-
nas 15 and 35 ft. high he received
excellent television from all New
York City stations. In April, diffi-
culty began to be experienced, and
by V-Day, May 8, video signal
strength was badly impaired, while
interfering international signals
mussed up the picture so as to make
it hardly endurable to watch.

After calls to local stations to ask
their engineers whether any reduc-
tion in station power had been
made, the explanation of the foli-
age as an interfering factor was
finally struck upon. But no specific

references to this phenomenon
could be found in any current lit-
erature or in pamphlets on tele-
vision-set installation and opera-
tion. Letters to leading television

engineers, however, brought out ex- -

periences similar to those already
recorded above. Paragraphs of some
of these statements follow:

Engineers comment

L. J. Kaar, manager receiver di-
vision, General Electric Co., Bridge-
port, Conn.—“I have had exactly
the same experience as you report.
About three years ago I moved from
the city, where I had enjoyed ex-
cellent television reception, out into
the country, where my house is
largely surrounded by trees. I moved
in the very early Spring, and tele-
vision reception in the country at
that time was quite acceptable, al-
though not as good as in the city.
However, when the foliage began to
appear on the trees my reception
dropped off noticeably, and by the
time all of the leaves had appeared
the signal had practically disap-
peared.

“I think there is no question
but that foliage acts as an ef-
fective barrier at 50 megacycles, so
I see only two possible solutions to
your problem: 1) Cut the trees
down. 2) Put up an antenna high
enough to give you line-of-sight
again. However, I believe the foli-
age will not be a major problem
when we have more transmitters
operating. Certainly in any partic-

///l
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Diagram illustrating case of television-set mentioned above.

Dipole-reflector array, located about

a mile beyond ‘intervening plateau, and on ground 60 ft. below its level, received good signals all
winter. But when trees and underbrush broke out into solid foliage in April, signal was greatly
reduced. Antenna height of 75 ft. or more would probably have restored former reception conditions
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ular location a person should have
line-of-sight to at least one trans-
mitter. Of course, the problem is
going to be aggravated as the fre-
quencies are increased.

“I am not sure that the end of
the shielding action will oceur in
August or September when the sap
leaves the trees and leaves. When
one interposes a dielectric in the
path of a propagated wave, several
things happen:

1. Some reflection takes place,
depending upon the angle of
incidence.

2. Some transmission takes place
through the dielectric.

3. Some loss takes place in the
dielectric if it is not perfect.

4. A phase change is imposed up-
on the transmitted wave.

‘“Thus interposing leaves or other

Footnote On International
Band Interference

And if strong signals on the in-
ternational band (10 and 12 me)
are receivable in the television set
owner’s vicinity, he will further dis-
cover that his television set is pick-
ing up these international signals
through its intermediate-frequency
circuit, with the result that his vi-
deo picture is badly spoiled by a
series of disturbances, such as:
oblique lines, vertical black bars,
white tails on all images, and a
general destruction of picture qual-
ity which makes television viewing
most discouraging.

Such international interference
may be receivable all year round at
the viewer’s location, but as long as
the video field-strength is high, the
interfering signal may have little
effect on the picture. But in the
Spring with the rise of the sap and
the breaking out of leaves on the
trees, a leafy barrier 35 to 40 ft.
high is set up between the receiving
antenna and the video transmitter.
This foliage barrier shields out the
video waves (50 to 90 mec) but in-
terposes little or no blocking of the
interfering 10 mec
band signals, so that the interfer-
ence ratio rises sharply.

international-
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vegetable matter in the path of a
wave is in effect putting up a
rather ‘lossy’ dielectric in the path
of the wave, even though the mat-
ter does not contain sap. Therefore,
one would expect to incur some
rather severe. losses, whether the
leaves and trees held sap or not, al-
though from experience I can say
that the amount of loss rises rap-
idly as the leaves come on the trees.
I am not sure that this is because
of the sap, or because of the fact
that more dielectric has been in-
serted in the field.”

Leaves and sap cause trouble

0. B. Hanson, vice president and
chief engineer, National Broadcast-
ing Co., New York, N. Y.—“With re-
spect to your report about the ef-
fect of foliage upon the propagation
of very high frequency waves used
in television broadcasting, I can
check your experience and have
made the observation over a num-
ber of years that as soon as the
leaves come out on the trees, the
signal strength of all television sta-
tions drops at my home in West-
port, Conn. (40 miles from New
York City). During the winter I re-
ceive satisfactory signals from Du-
Mont and WNBT, with CBS not too
usable. As soon as the leaves come
out, the signal strength of all three
stations drops, and the CBS and
DuMont signals are seldom usable,
although WNBT remains sufficient-
ly high to deliver a good picture.
I must assume that this is due part-
ly to the physical effect of the pres-
ence of the leaves and partly due
to the moisture content increasing
in the trees due to the rising sap.

“I do not recollect now any spe-
cific quantitative studies made on
this subject, but some years ago the
Bell Telephone Laboratories made
a report on the subject. This men-
tioned the presence of strong stand-
ing wave patterns on the edge of
wooded areas, particularly when the
leaves were out. As to whether the
dropping in signal is due to actual
attenuation of the wave, or whether
it is due to the increase in ampli-
tude of the standing waves, I am
not prepared to say; it is probably
a little of both. If it were due to
standing waves only, a small shift
in the.location of the receiving an-
tenna might improve your recep-
tion, as your antenna might hap-
pen to be located where two waves
180 degrees out, of phase happen to
meet, thus reducing the signal
strength at that spot.

“I think it is generally conceded
that as the frequency increases,
particularly up to 500 or 1,000 meg-
acycles, the intensity of waves
passing over the terrain, wooded
areas, rolling hills and buildings
will suffer more attenuation than at
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DIFFICULTIES OF SUMMER
RECEPTION WILL BE OVERCOME

While loss of picture quality
must be expected by suburban
set-owners, particularly those be-
yond line-of-sight, during the foli-
age months, present difficulties
from weak signals and interfer-
ence, will undoubtedly be over-
come by

Higher transmitter powers

More tele-transmitters

More sensitive receivers

Protected intermediate
frequency

Provision of rf stage to in-
crease selectivity

the lower frequencies; and this, of
course, would be more noticeable
when the wave becomes tangent to
the horizon.

“1, likewise, this summer of 1945,
am having a great deal of interfer-
ence from international broadcast-
ing stations; the amplitude of the
signals seems to be higher. This is
probably due to a decrease of the
field strength of a television signal
which causes the automatic vol-
ume control to increase gain in the
IF stages.”

F. J. Bingley, chief television en-
gineer, Philco Corp., Philadelphia,
Pa.—“Vegetation does have a no-
ticeable effect upon the propagation
of television frequencies. As I re-
call it, there has been reported a
seasonable variation supposed to be
brought about much in the fashion
that you surmise, due to the pres-
ence of sap-filled twigs and foliage.
The effect was believed to be par-
ticularly bad in the case of vertical
polarization, though I suppose it
would still exist to some extent even
with horizontal polarization.

“This probably leaves the suffer-

FROM
STATION

ing television-set owner with very
small comfort since there really are
only two ways of overcoming the
difficulty, and only one of these is
practical, namely the erection of a
higher tower.

“With respect to towers of this
type, we have had rather good ex-
perience with the triangular steel
towers manufactured by several
¢oncerns. We have found that a 100-
ft. tower of this type, properly
guyed, is very satisfactory. They are
also not very expensive.”

Line-of-sight important

Albert F. Murray, consulting tele-
vision engineer, 1616 16 St., N.W.,
Washington 9, D. C.—“Concerning
the attenuation of television sig-
nals by leaves on trees, there oc-
cur to me three different instances,
two indicating the probable seri-
ousness of such absorption and
one case where measured results
do not so indicate, It should
be borne in mind that the antenna
at your home (30 miles from New
York) is located beyond the line-of-
sight, and that the wooded ridge
where the leaves probably play the
most important part in reducing
the television signal, is possibly act-
ing as a natural barrier between the
transmitter and your antenna. In
such a location the leaves on the
trees could have a very much great-
er effect on the received signal than
if they were located around your
home and you lived in a location in
sight of the transmitting antenna.

“(A) In 1931 in Camden, N. J,
RCA Victor was broadcasting tele-
vision signals from its first experi-
mental transmitter to a field test
station located in a suburban area
about six miles away. Good signals
were received and many satisfac-
tory demonstrations were made
while there were no leaves on the
trees. After a few months of in-
activity tests were resumed, but we
found that the signal strength had

dropped nearly to zero. To restore
DIPOLE
(@)
(b) DIPOLE
!

a. Dipale, at right receives good television signals through bare limbs of trees, from October to April.
b. But when sap rises and leaves break out, the mass of foliage, if thick enough, greatly attenuates
video signals (also FM) in the 50 to 100 mc range {meanwhile passing 10 mc international signals
which cause bad video interference by entering the television set through the intermediate circuit) .
Television picture may therefore become poor and subject to bad interference April to October
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the signals to a usable intensity it
was necessary to increase power at
the transmitter and to raise the re-
ceiving antenna about 15 feet high-
er. However, we were never able to
prove that the leaves were the de-
termining factor between success
and failure.

“(B) Radio men returning from
the Pacific say that portable radio
transmitters operating on fre-
quencies somewhat below the televi-
sion frequencies have a range of say
9 miles over the sea but a range of
only 100 yards inland. This atten-
uation is definitely due to jungle
growth. This serious situation in
the tropics where UHF waves can
cover such restricted ranges has
been investigated by several groups.
The writer has suggested a de-
mountable antenna support which
will elevate the usual dipole an-
tenna a reasonable distance above
the jungle roof. In this way the
line-of-sight would be established
between the transmitter and the
receiver.

“(C) Engineering tests made at
frequencies in the upper end qf the
television band indicate that where
trees surrounded the receiver dipole
and-overshadowed it by as much as
20 feet the presence of the trees in-
troduced an attenuation of about 12
db when vertical polarization was
used. Upon changing to horizontal
polarization (as employed in tele-
vision broadcasting) the measured
loss was reduced to 1 db. This quan-
titative information indicates that
we should find very little effect
from the leaves on the trees.”

Check reception in Fall
Capt. William C. Eddy, USN,
Balaban & Katz, 190 N, State St.,
Chicago, Ill—“Your comments rel-
ative to the effect of foliage on tel-
evision reception intrigue me. I
am extremely sorry that during my
Navy tie-up I cannot run any tests
to prove or disprove this theory. I
can well see, however, that sap-filled
twigs and foliage, especially damp
foliage, can act as either a “win-
dow” or partial shield to television
radiation.

“This would be particularly true
if the frequencies were higher than
those used by NBC, WABD, and
CBS, but my reasoning is that if it
happens in the VHEF spectrum it
could easily happen at lower fre-
quencies.

“I would be interested in hearing
from you in the Fall when you have
had a chance to check this phe-
nomenon further, to find if former
conditions reassert themselves. My
guess is that you have hit on some-
thing in the field of radiation.”

P. A. Goetz, technical supervisor,
WCBW, CBS Television, 15 Vander-
bilt Ave,, New York 17 N. Y.—“I be-
lieve you are quite right in your
conclusions concerning the effects
of dense foliage as I have heard of
similar experiences. I have also no-
ticed a comparable effect in some
56-mc amateur transmissions dur-
ing the summertime, while recep-
tion during the winter has been ex-
cellent.

“In television
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reception at my

home, also, I have a somewhat sim-
ilar situation and have tracked
down the interference at one time
as coming from the short-wave
transmitter in Cincinnati.

“There are two possible ways that
this interference may be be over-
come. Raising the receiving anten-
na is one method. Complete shield-
ing and the use of a pre-selector
and intermediate-frequency trap
circuits is another.”

Dr. H. T. Stetson, Massachusetts
Institute of Technology, Suburban
Laboratory, Needham 92, Mass—*“I
am tremendously interested in your
experience with blocking of tele-
vision signals by the rise of sap and
the breaking out of foliage.

“We have been measuring the
conductivity of a birch tree outside
the laboratory here at Needham
every hour on the hour throughout
the day, since February, 1944, but
I had not thought of this as having

-anything to do with our radio prop-

agation studies. Now I see that this
matter of tree conductivity is def-
initely related to television recep-
tion.

“Incidentally the sap as
ured by our conductivity meter
started up a whole month earlier
this year, and I am informed by Dr.
H. 8. Burr of Yale (see Electronic
Industries, December, 1944, page 82)
that Vermont syrup makers report
the same phenomenon.”

% * *
The editors of Electronic Indus-
tries wiill welcome further reports
(Continued on page 194)
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NOMOGRAPH for O METER

® The conventional Q meter is de-

signed to indicate directly the Q
value for various inductances which
can be connected across a calibrat-
ed tuning capacitor tuned to
resonance, Where it is desired to
determine the Q of capacitors or
the Q for a standard capactor using
different types of dielectrics, the
usual procedure is to connect the
capacitor to be tested across the
terminals of the Q meter which
are connected to the internal cali-
brated capacitor.

Wnen an unknown capacitor is
connected across the calibrated
capacitor of the Q meter, the Q of
any given circuit which may have
been set up on the Q meter will be
reduced by the shunting effect. of
losses of the component under test.

On the next page a nomograph
is shown for calculating the effec-
tive value of the Q. of the com-
ponent connected across the capaci-
tor terminal of the Q meter.
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To make use of this nomograph,
the data from the Q meter are de-
termined in the following manner.
Connect a coil preferably with a
high Q to the coil terminals of the
Q meter and set the calibrated ca-
pacitor of the Q meter to a value
larger than the value of the ca-
pacitance to be tested by at least
the minimum reading on the Q
meter capacitor dial (usually about
30 micromicrofarads).

That is, if it is desired to check
the Q of a capacitor approximately
100 micromicrofarads set the Q
meter capacitor dial at approxi-
mately 150 micromicrofarads and
adjust the frequency of the Q meter
signal generator to resonance as in-
dicated by the maximum Q reading
for the circuit. This value of Q
which is the Q of the coil circuit
primarily, is called Q; and the ca-
pacitance as indicated by the cali-
brated dial is C;. The capacitor to
be tested is then connected across
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the capacitor terminals on the Q
meter and the calibrated capacitor
dial is turned until resonance is
again indicated by maximum read-
ing of the Q indicating meter. The
new reading of the Q indicating
meter is Q2. The new reading of
the calibrated capacitor dial is C:
and will differ from C; by the value
of the capacitance connected across
the circuit.

After these four quantities Q:, Q-,
C, and C: have been determined, the
nomograph on the next page can
be used to determine the Q: of the
sample connected across the ter-
minals.

Proceed with the determined data
as follows. Divide C. by C. and
locate this point on the fourth scale
from the left of the nomograph.
Where the quantity being tested is
a capacitor, C. will be smaller than
C: and the ratio will be less than
1 and will be located on the right
hand side of this scale. With a
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MEASURING IMPEDANCES WITH Q- METER
PARALLEL CONNECTIONS.
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straight edge between this point
extended to the first scale which is
Q:, note where this line crosses the
third or axis scale. Divide Q- by Q:
and locate this point on the fifth
scale and extend a line from this
point through the reference point
on the axis scale to Q. scale at
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which point the Q of the unknown
components will be indicated di-
rectly.

Where the component being test-
ed for Q is a combination of L and
C, the ratio of C. to C. will be
greater than 1 whenever the un-
known impedance is predominantly

September, 1945

inductive and less than 1 when the
impedance is predominantly capaci-
tive. In either case the same proce-
dure for operating the nomograph
is used with the exception that the
ratio C: to C:. must be properly se-
lected on the fourth scale of the
chart. (Continued on page 198)
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GLOSSARY OF COMMON

Compiled by the Editors of Electronic Industries

A dietionary of technical and military terms used to iden-
tify various kinds of radar equipment, their parts and uses

A—U. S. Navy prefix to designate
airborne equipment.

ASB—Airborne search radar.
ABK—Airborne search radar.

AYD — Airborne altimeter equip-
ment.

AGL—Aircraft gun laying; radar
for plane-to-plane fire control.

Al—Aircraft interception.

Aided tracking—A system for track-
ing a signal in azimuth, eleva-
tion, or range or all variables to-
gether, in which a constant rate
of motion is maintained by me-
chanical means., Operator ad-
justs an error voltage.

Anti-TR switch—A spark gap and
transmission line combination
which prevents radar echoes
from feeding into transmitter.

ARO — Lightweight radar range
finder.

A-Scan—An indicator with a hori-
zontal or vertical sweep, giving
range only.

Automatic tracking — Servo mech-
anism tracking,

Azimuth stabilized PPI—The pres-
entation of the radar signals on
a PPI tube so that north (mag-
netic or true) is always at the
top of the tube.

B—U. S. Navy prefix to identify
identification equipment. As
ABK, etc.

Back swing—A portion of a pulse
in which the voltage shifts in the
direction opposite to that of the
main body of the pulse, and oc-
curs at the end of the main body
of the pulse, Compare tail and
overshoot.

Bazooka—A terminating device used
to convert an unbalanced line to
a balanced line.

Beacon—Automatic transmitter op-
erated by a radar signal to en-
able an aircraft to determine its
azimuth and range with respect
to the beacon.

Beam width — Width (angle be-
tween Y% power intensities) in
azimuth of the effective radia-
tion from an antenna.

Bedsprings — Broadside array with
flat reflector.

Blip—Same as pip.
Blocking oscillator
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driver—Circuit

which develops a square pulse
used to drive the modulator tube
and usually contains a line con-
trolled oscillator (blocking) to
shape pulse into square waves.

Bootstrap driver—Vacuum tube cir-
cuit used to produce square pulse
which drives modulator tube.

Duration of pulse is determined
by pulse-forming line. Circuit is
called bootstrap driver because
voltages on both sides of the
pulse forming line are raised
simultaneously with voltages in
the output pulse but their rela-
tive difference (on both sides of
the pulse forming line) is not af-

AMERICANIZED BRITISH RADAR TUBE

® When the air war over England
was at its peak, that country was
badly in need of increased produc-
tion of a certain radar and radio
tube, yet dared not take the time
to develop new methods for its
How an American

manufacture.

company met the emergency for
the British may now be told.

The tube, known as the VR-91,
as developed by the British not
only required materials then criti-
cally scarce, but also was not adapt-

(Continued on page 230)

Sylvania’s modernized version of the British type YR91 radar receiving tube shown at the left with
the shield removed gives particularly good performance in IF and RF asmplifiers at over 20 mc

Characteristics

Heater voltage (nominal)
ac or de v, 7.0

Heater current (nominal) .. 0.320

Plate voltage ...................... 300 max.
Screen voltage .................... 300 max.
Plate dissipation ............... 3 watts max.
Screen dissipation ... 1 watt max.

ELECTRONIC INDUSTRIES

Operating Conditions

Heater voltage

Heater current ...
Plate voltage .... .
Screen voltage ................. b

Cathode bias resistor .......... 150 ohms
Plate current .................... ma
Screen current ... ma
Mutual conductance mmhos
Plate resistance .................. megohm
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RADAR EXPRESSIONS

fected by the considerable volt-
age rise in the output pulse.

B-Scan—Presentation in which sig-
nal appears as a bright spot with
azimuth angle as the horizontal
coordinate and range as the ver-
tical coordinate.

Calibration marker—Same as range
marker.

Centering diode — A clamping cir-
cuit used in some types of PPI
indicators.

Choke flange joint—Nonrigid con-
nection between two wave guides
and containing an L shaped
cavity.

Choke joints — Wave guide joints

designed for low losses.

CIC—Combat information center.

Circular scanning—Axis of the RF
beam rotates through 360 deg. in
single plane.

Clamping circuit — Circuit which
clamps either amplitude extreme
of a wave form to a given refer-
ence level.

Coax dry load —A sand -carbon
mixture in cable to act as dummy
load.

Conical scanning —Scanning in
which antenna tilt angle is fixed
so that the axis of the rf beam
generates a cone with a vertex
angle usually of 5 to 10 deg.

Control transmitter—Selsyn.

Cosecant squared beam-—Radar
beam pattern designed to give
approximate uniform signal in-
tensity from distant and nearby
objects. Beam is generated by a
spun barrel reflector. Intensity
varies as the square of the cose-
cant of thé elevation angle.

Counter circuit—Circuit which re-
ceives uniform pulses represent-
ing units to be counted and pro-
duces a voltage in proportion to
their frequency.

C-scan—Type of presentation in
which signal appears as a bright
spot with azimuth angle as hori-
zontal coordinate and elevation
angle is vertical coordinate.

Cutler feed — Resonant cavity at
the end of a wave guide, feeding
energy to reflector of spinner as-
sembly.

Dark trace tube—A CRT with screen
composed of a halide of sodium
or potassium, the traces of which
may be enlarged by projection.

DC restorer—See clamping circuit.

Differential selsyn — A selsyn in
which both rotor and stator have
similar windings that are spread
120 deg. apart. The position of
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the rotor corresponds to the alge-
braic sum of the filelds produced
by the stator and rotor.

Diplexer—A coupling system which
allows a radar and a communica-
tion transmitter to operate si-
multaneously or separately from
the same antenna, Not to be
confused with the duplexer.

Direction rectifier — A rectifier
which supplies a direct voltage
varying in magnitude and polar-
ity with the magnitude and rela-
tive polarity of an ac selsyn er-
ror voltage.

Display—A CRT screen and dials
which present the information
obtainable by the radar set; for
example, range, azimuth, eleva-
tion.

D-scan—Presentation combining B
and C types. The signal appears
as a bright spot with azimuth
angle as the horizontal coordi-
nate and elevation angle as the

US-BRITISH RADAR REPORTS

o After many months of prepara-
tion, the Joint Board on Scientific
Information Policy has issued for
the Office of Scientific Research
and Development, the War depart-
ment and the Navy department,
“Radar — A Report on Science at
War.” The report, in the form of
a 53-page printed booklet contains
little of technical data though it
does represent the first officially
released description of radar de-
velopment, applications and per-
formance. The booklet is divided
into 14 Chapters and an Appendix.
Chapter headings are:
1—Introduction.

2—How Radar Works.

3—Early History of Radar.

1{—War Time Development of Radar in U.S.

5—Radar and Air Defense—The Problem
on Land.

6—Radar and Air Defense—The Problem
at Sea.

7—The War Against the U-Boats.

8—The Air Campaign Against Shipping.

9—The Strategic Air Offensive.

L0—Radar and the Tactical Use of Air
Power.

11—Radar in Naval Warfare.

12—Electronic Navigation,

13—Radar Personnel and Training.

14-—Radar in the Peacetime World.

Appendix—Technical Description of Radar
Systems.

Although the chapter headings
appear to indicate inclusion of a
wz2alth of revealing material, the
text does not live up to the promise.
For the most part information
given already is fairly common

vertical coordinate. Each hori-
zontal trace is expanded slightly
vertically by a compressed time
sweep to facilitate separation of
signal from noise and give a
rough range indication.

Duplexing assembly — CGombination
of TR switch, and sometimes an
anti-TR- switch, with transmis-
sion lines.

Echo box—A high Q resonant cav-
ity which receives RF energy
through a pickup antenna dur-
ing the transmitted pulse and
reradiates this energy through
the same antenna immediately
after the pulse. The reradiated
energy is picked up by the radar
set. Since this energy from the
echo box dies off exponentially,
it will appear on an A-scope in-
dicator asa flat-topped pulse, re-
sulting from the saturation of the
receiver by the high energy re-

(Continued on page 198)

ISSUED

knowledge, though some revelations
regarding the effectiveness of radar
have been included., Simultane-
ously the British Information Serv-
ices issued a 30-page booklet en-
titled “RADAR.” The story of the
part played by this instrument in
the battle of Britain and subse-
quently during the war is told dra-
matically. A few interesting tech-
nical details are revealed. For
instance, it is stated that the
earlier radars and those still used
for general searching operated at
about 200 mc whereas later devel-
opments were with waves of only
a few centimeters length.

It is well known that successive
artillery shells from one gun do
not all fall on the same spot but
create a cone of fire. The booklet
points out that the accuracy of lo-
cation achieved by the newer radar
sets for gun ranging is better than
the ballistic accuracy of the artil-
lery. The use of radar in the sub-
marine war is told and the loss of
German effectiveness when it be-
came possible to discover a sub-
marine periscope sticking up above
the surface of the water in total
darkness is emphasized. So sensi-
tive have sets become, it is stated
that the wriggling of an infantry-
man on the ground can be detect-
ed. Another dramatic achieve-
ment was the projection of the avi-
ator’s radar patterns on his wind-
shield for night fighting.
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FM-TELE STANDARDS

FCC engineering proposals, largely approved by industry, pro-
vide for 4 classes of tele stations—See FM soon displacing AM

® Four classes of television stations
will be established in the United
States under proposed engineering
standards adopted by a joint FCC.
Because FCC relies almost unequi-
vocally upon its engineering staff
for technical recommendations, it
is practically certain to approve
them. Proposed engineering stand-
ards for FM, embracing allocations,
topographical data and transmitter
location, operating practices, an-
tenna systems were also sanctioned
by a group of approximately 100
FCC-industry engineers with one
feature decision that the ratio of
desired to undesired signals of 10
to 1 for stations operating on the
same channel and 2 to 1 ratio for
stations in adjacent channels, 200
ke removed, were adopted. The al-
locations for television had not yet
at our press déadline been definitely
decided by the FCC, but every in-
dication was that the Commission
would approve the allocations plan
proposed by the Television Broad-
casters Association.

400 major tele channels

The television plan calls for as-
signment of channels for 400 sta-
tions in Class A, B and C in 125 of
the 140 metropolitan districts of
the United States and several hun-
dred Class D stations will. be avail-
able to serve the remaining metro-
politan districts and other areas.

The three-day hearings before
the Commission en banc on the
economic and social prospects for
FM at which the executive heads
of the three networks and over a
score of other leaders in broad-
casting, including Major E. H.
Armstrong, FM inventor, and form-
er Commissioner T. A. M. Craven
who is now executive vice-president
of the Cowles Broadcasting Co., tes-
tified, developed the consensus that
in the postwar era standard (AM)
broadcasting will be replaced en-
tirely by FM except for a few scat-
tered clear channel stations serving
remote rural areas.

The broadcasters’ spokesmen in
general supported the single market
plan of horizontal competition in
FM which was advanced by CBS.
The networks indicated that they
do not plan to charge for service to
the FM stations until this new form
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of broadcasting is fully established.
There was general opposition to
FCC’s proposal of requiring two
hours of unduplicated programs for
FM because of the expense during
the AM-FM transition period, but
the FCC asked all networks to sub-
mit schedules of programs capable
of high fidelity transmission and re-
ception. One network president,
Mark Woods of American Broad-
casting System, predicted that
there would be 4,000 FM stations
within five years after the war and
that it would take three years for
FM to break even financially.

Under the TBA plan, each of the
13 television channels is designated
for certain metropolitan districts
except Channel No. 1 (44-50 mc.)
which will be reserved for low:
powered stations serving small
communities. Class A stations which
may use Channels 2-13 inclusive
would be assigned to metropolitan
districts with large populations
with limited geographical separa-
tlons in the northwestern region of
the nation; Class B stations go to
cities with smaller populations;
Class C stations will have minimum
separation of 170 miles on co-chan-

WESTINGHOUSE PROPOSES

Plans to inaugurate a new sys-
tem of television and FM radio
broadcasting from stratosphere air-
planes cruising six miles in the air,
as soon as permits and equipment
can be obtained, have been com-
pleted by the Westinghouse Elec-
tric Corp. and the Glenn L. Martin
Co., airplane builders.

The Westinghouse Stratovision
system would employ a low-pow-
ered ground transmitter to send
television and FM broadcasts to
specially - designed high - altitude
planes circling slowly overhead.
The planes would be equipped with

receivers and transmitters for re-
broadcasting these programs back
to the earth. Each of 14 planes
planned for the final arrangement
would carry four television and five
FM transmitters. A coast-to-coast
network for relaying television and
FM programs from plane-to-plane
between New York and Hollywood
would simply require stationing
eight such stratosphere planes
above strategic areas spanning the
continent.

The eight planes in the Strato-
vision relay system would fly over
New York, Pittsburgh, Chicago,

Westinghouse engineers estimate that with 14 planes flying over the centers mapped, it would
be possible to serve 78 per cent of the population with four television and five FM programs
transmitted simultaneously. At right is shown a cut-away view of one of the specially designed
Martin planes as it would appear with the transmitters and necessary monitoring equipment in place
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nel basis and 85 miles on adjacent
channels from Class A and other
C stations and may be assigned
Channels 2-13; and Class D sta-
tions will serve cities not having ad-
equate service from other classes
of outlets.

Under the proposed TBA alloca-
tion plan, New York and Chicago
each will get seven channels for
Class A stations—Channels 2, 4, 5,
7,9, 11, 13. Los Angeles will get the
same channels for seven Class C
stations and San Francisco will
secure six Class C stations using
Channels 2, 4, 5, 7, 9, 11, Philadel-
phia is to obtain four Class A sta-
tions using Channels 3, 6, 8, 10 and
Detroit will get the same channels
plus Channel 12 for Class A sta-
tions.

In the proposed engineering
standards, the rules for television
transmitters and associated equip-
ment follow very much along the
lines of the suggestions of the
Radio Technical Planning Board in
its reports to the Commission. The

television interference standards
are virtually the same as existed
under the old FCC rules, while the
standards on the service area of
stations were only refined and
clarified from the previous rules.
The field intensity measurement
standards, which had not been
definitely specified in the present
rules, were spelled out in definite
detail in the proposed standards to
conform with the methods proposed
for FM.

In the case of FM, two phases of
the standards have been left for
further decision by FCC. These in-
cluded the question of booster or
satellite stations and horizontal
polarization. In the case of use of
a limiting or compression amplifier,
the provision of not more than 3
decibels being employed is to be
changed as some felt there should
be a lower limitation than 3 de-
cibels. The consensus was - that
there should be a final determina-
tion in favor of horizontal polari-
zation in the interests of uniform-

FLYING TELE-FM STATIONS

Kansas City, Curtis, Neb., Lead-
ville, Col., Salt Lake City and Los
Angeles, linking logical talent cen-
ters in New York and Hollywood.
By adding six more planes over
Durham, N. C, Atlanta, Memphis,
Dallas, Sacramento and Portland,
Ore., it would be possible to provide
Stratovision coverage for 51 per
cent of the nation’s area and 78
per cent of its population.
Discussing details of the system
Westinghouse engineer C. E. Nobles,
its creator, explained: “Programs
would be originated in conventional
eground studios connected with plane
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transmitters by a special beamed-
type ultra-shortwave radio link.
Similarly beamed plane-to-plane
connections would be used to form
the nationwide high-altitude relay
network.

“Contributing to economy of the
system is the fact that as the height
of a television or FM antenna is
increased, the amount of power re-
quired to deliver a usable signal
throughout its line-of-sight area is
sharply reduced. One kw of power
will be sufficient to provide a use-
fBl signal throughout the 442 mile

(Continued on page 234)
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ity, although the discussion at the
conference was that it would be
better to leave it flexible with per-
mission for vertical polarization for
further experimentation. It was also
felt that FM profiles up to 10 miles
rather than eight miles should be

sanctioned.
Technical standards

The most important Engineering
Standards for Television, proposed
by the FCC, and agreed to, were
those on Transmission standards
which follow:

(1) The width of the television broad-
cast channel shall be six megacycles
per second.

(2) The visual carrier shall be located
1.5 mc lower in frequenecy than the
aural carrier.

(3) The aural carrier shall be located 0.25
mec lower than the upper freq