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If your problem is e weight
(our smallest units weigh

only one-third ounce) or
» size (our sheet metal di-
vision can run off a case to
accurately fit your particu-
lar requirements) or o pre-
cise adjustments or o
tougher than ordinary elec-
trical characteristics or o
mechanical requirements
or e submersion type com-

ponents, etc. . . . CHECKING AUDIO FILTERS AT UTC

UTC IS THE LOGICAL SOURCE

MAY WE ASSIST YOU? A note to our Engineering Division will bring a quick response

with details on units to your requirements.

UNITEDETRANSRORMIERECIO.S

150 VARICK STREET NEW YORK, N.
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CENTRALAB CERAMIC TRIMMERS
Air Trimmer Stability 24«4 Saving in Space and Weight

All Centralab Trimmers rate at 500
V.D.C., 1500 V.A.C. peak flash*test. Re-

on the bearing and are under constant
heavy friction.

main stable under excessive vibration ) - =
without special locking devices since Write for Bulletin: Celltl'alab
\/ e _/

rotors have weight equally distributed  SPecify type.
/‘yp‘,

CAPACITY RANGES:

(a) < 0.5 MMF to> 2.0 MMF
(b) < 1.0 MMF to> 3.5 MMF
(c).< 2.0 MMF to> 6.0 MMF
(d) < 4.0 MMF to> 20.0 MMF
(e) < 6.5 MMF to> 350 MMF
(f) <350 MMF to> 55.0 MMF
(g) <55.0 MMF to> 75.0 MMF
(h) <70.0 MMF to> $0.0 MMF
(i} <80.0 MMF to> 110.0 MMF

TEMPERATURE COEFFICIENT:

+.00023 £15% in MMF/MMF/°C. (Items a & b)
—.0006 *15% in MMF/MMF/°C. (Items c to i Inc.)

2 MOUNTING HOLES
4-36 MACH. SCREW

3"
s DEEP

‘.300"*.2&"( 125

VId LIt oL eI

120" DlA.
"2 HOLES.

3281 328 %‘l%

937"
CAPACITY RANGES:

Type 823-N —.0004 MMF/MMF/C° (~400 x 10¢)

(an) <20 MMF to> 125 MMF
(bn) <15 MMF to> 100 MMF

—~.309‘~]

—
CAPACITY RANGES:

b

Negative Temperature Coefficient
.0004 MMF/MMF/°C.
(an) <5 MMF to> 50 MMF
(bn) <4 MMF to> 25 MMF
(cn) <3 MMF to> 15 MMF
(dn) <2 MMF to> 6 MMF

Zero Temperature Coefficient

(az) <3 MMF to> 25 MMF
(bz) <2.5 MMF to> 13 MMF
(cz) <2 MMF to> 7.5 MMF
(dz) <1.5 MMF to> 3 MMF

VOLTAGE RATING:

500 Volts D.C.
Flash test 1500 V.A.C. peak

(cn) <13 MMF to> 75 MMF
(dn) <10 MMF to> 50 MMF
(en) < 8 MMF to> 25 MMF
(fn) << 5 MMF to> 15 MMF

Type 823-Z (Zero Temperature Coefficient)

(az) <12 MMF to> 62 MMF
(bz) < 9 MMF to> 50 MMF
(cz) < 8 MMF to> 35 MMF
(dz) < 6 MMF to> 25 MMF
(ez) <.5 MMF to> 12 MMF
(fz) < 3 MMF to> 7.5 MMF

Type 823-P +.003 MMF/MMF/C° (+300 x 10¢)

(ap) <3.5 MMF to> 7.5 MMF
(bp) <2.5 MMF to> 4 MMF
(cp) < .75 MMF to> 2 MMF

]\

CENTRALAB: pivisioN OF GLOBE-UNION, INC., MILWAUKEE, WIS.
2 May 1942 — ELECTRONICS
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MINERAL OIL. Most
tracing papersare treated
with some kind of oil.
Mineral oil is physically
unstable, tends to "drift’’.
never dries completely.
Papers treated with min-
eral oil pick up dust, lose
transparency with age.

VEGETABLE OIL, chem-
ically anstable, oxidizes
easily. Papers treated
with vegetable oil be-
come rancid and brittle,
turn yellow and opaque
with age.

ALBANITE
is a cryscal-

clear synthet-

. ic solid, free
from oil and wax, physically and chem-
ically inert. Because of this new sta-
bilized transparentizing agent Alba-
nene is unaffected by harsh climates
—will not oxidize with age, become
brictle or lose transoarency.

u
tn a h
You e 8 Oms Y ingo th t €ag
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nd g e ,,‘,poss”‘[ﬂe draw,,, ‘ea. Ir ive i fency th, ‘gh degre £
85 Znence ther g advan,, €es sero €s tracing trang
2 525t 1p, v Pratect_\- Your , Strep gth > shap bl Ple, Pro
fib 8 ALBAN Ej 8 of times " Orrece Stan e Extry
er ma filj und
re wp of lin
ALBA/WTE te ¢ o 100 % Io BAN ) 43 nd . C‘I"IStant
thetic o €ated v, €S you A @ 5 ndljp
SOI cr S Ith v
Lab, rato,.ild evelo edy ,‘tal clear syn. “n all 1, VS Wangeq & qua;.
es, 3 CIn g X F7 2P
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= A Zcs .
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_gives these instruments LIFETIME ACCURACY

no “spring-set’’ after 100,000 full-scale readings

Instrument accuracy has a new life expectancy today because
Westinghouse has developed a spring that does not change its
characteristics with age. Useful life of instruments is extended—and
need for replacements is reduced.

Springs keep their shape for life. Convolutions do not touch
under any degree of tension or in any position, regardless of tem-
perature conditions or type of service.

Every manufacturing operation in making these springs is
closely controlled for absolute uniformity and correct elasticity.
Special alloys and forming methods are the result of a major research
program. All springs are tested individually and assembled in pre-
cision jigs. No human variables are permitted to affect the uniform
quality of this spring construction and assembly.

These methods—as well as those applied in producing permanently
white dials—non-blunting pivots, high-strength tubular pointers, and
nonaging permanent magnets are typical of the
exacting care which we take in building every
part of every instrument. This is one of the big
reasons why our instruments are in such wide-
spread demand today when maximum efficiency

Your selection of electrical instruments can be

in so many pIOdUCtiOD machines and war weapons made much easier by using this new Westinghouse
. A . . Instrument Selector book. If you don't have a copy,
is dependent on sustained accuracy in electrical write for B-3013, to Westinghouse Electric &

R Manufacturing Co., East Pittsburgh, Pa., Dept. 7-N.
instruments. J-40333

ELECTRICAL INSTRUMENTS

PY-5 portable, 47, accuracy, for DX instruments, 1¢{ accuracy, N-38, 2¢% accuracy, in 3% inch Q-37 is a 29 accuracy instrument
- a-c measurements, has mirrored dial are ideally adapted for match- cases, meets requirements where widely used on radio broadcasting
for accurate reading. up, special requirements, and medium size panel mounting is panels and other panel applications.

production testing. desirable.

PY-4, portable a-c volt-

PA Oscillograph visually or photo- GH Pilotel recorders, 29, ac- TA Ind i i i

S o ' N ustrial Analyzer—contains in one case all the - 3 o
graphically measures instantaneous curacy, can measure current ‘n instruments necessary to obtain complete a-c data in any :r:‘e:t;r Sv:r:'a}lxl s/;z? a?i?;‘:n
electrical quantities. millionths. industrial plant. this instrument to field

tests.
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This complex combination of
Dunco Relays controls Turn-
pike repeaterstation receivers
and transmitters. Transmitters
are operated by 37. 5 Mc. sig-
nals from distant cars, or by
116-119 Mc. signals from other
repeaters. Only one signal
must be capable of operating
a repeater at a given time.
Receivers tuned to these fre-
quencies turn on the trans-
mitters, then serve as speech
amplifiers for them. Trans-
mitters automatically turn
themselves off after two
minutes.

...ON THE JOB!

on the Pennsylvania Turnpike

Communication engineering prog-
ress as exemplified in the radio
equipment of the famous Pennsyl-
vania Turnpike not only calls for
skill of a high order; equally impor-
tant, it calls for selection of compo-
nents of unquestioned dependability.
Thus, it is with pride, that we point
to the use of Dunco Relays through-
out— and particularly in the auto-
matic repeater station transmitters
illustrated here where Dunco sensi-

tive relays, Dunco time-celay relays,
and sequences of Dunco power re-
lays play major parts in assuring
unique short wave coramunication
performance throughout the Turn-
pike’s 161 mile length.

Dunco walks hand in hand with
engineering leadership—because
Dunco means dependability — and
because Dunco is equipped to sup-
ply standards, adaptations, or special
units for practically any need.

STRUTHERS DUNN,

www americanradiohistorv com

INC., 1326 CHERRY ST., PHILADELPHIA, PA.
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GIVES YOU

s P R g

Alti-Temp Dynamotors are specially designed to insure maximum

efficiency under all operating altitudes and temperatures. By specifying
Winco Dynamotors you insure a power supply that has:

* PERFECT BALANCE

* MINIMUM AC RIPPLE

* LOW VOLTAGE REGULATION

* COMPLETE DEPENDABILITY

* GCOMPACTNESS AND LIGHT WEIGHT

...... And, whatever your power problem —whether you need
a simple single input and single output Dynamotor or a complex multi-
commutator unit— Winco will meet your exact need. Qur complete
free Advisory Engineering Service is yours without obligation. Why not
consult us?

DYNAMOTODS

WINCHARGER CORPORATION — S10UX CITY, IOWA

WiNCo.

ELECTRONICS - May 1942

-
{
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EW' pcacetime necessities have so many
wartime applications as radio. Today it
is the “sixth sense” of our military forces.

So it is essential that our nation be second to
none in efficient use of this vital weapon.

One of Sylvania’s contributions to unfailing
radio reception is the Lock-In Tube
—stout and durable enough to

SYLVANIA

e Air Waves

meet all the trials of modern battle.

Its connections are all welded. It has fewer
joints, stronger support rods.

Add an all-glass header, an improved mount
support— and you have a tube that’s every-
way primed for combat service — a tube
that will help America rule the
air waves!

RADIO -TUBE DJVISION

HYGRADE SYLVANIA CORPORATION

New York City

EMPORIUM, PA.

Salem, Mass.

Also makers of HYGRADE Incandescent Lamps, Flucrescent Lamps and Fixtures

May 1942 — ELECTRONICS
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The lampshade microphone was de-
signed to prevent “mike fright.” This
is an early scene at ‘WGY, this year
celebrating its 20th - anniversary.

More watthours per dollar; smaller, more compact tubes;
longer life—what General Electric’s 29 years in the
tube business means to you today. Here are a few
of the major advancements in tube design G-E engi-
neers have contributed.

THAT'S WHEN GENERAL ELECTRIC
COOLED TUBES WITH A
““MODEL T RADIATOR*

L4

h <+
]

thoriated tungsten filaments

high-power, water-cooled tubes

hot-cathode, mercury-vapor rectifiers

the first accurate rectifier emission test

the screen-grid tube

metal tubes for receivers and industrial uses

Today we are speeding the conquest of the ultra-
highs with such tubes as the GL-880, GL-889, and
GL-8002R. Bulletin GEA-3315C brings you the story
on our complete line of tubes for all classes of service.
General Electric, Schenectady, N. Y.

20 YEARS AT WGY, one of G.E.’s proving grounds

WHAT A DIFFERENCE! TODAY,
HARDLY A HANDFUL GIVES
1800 WATTS OUTPUT

WGY today serves about one
million radio families, 24 hours

The first use of *super-

One of the immortals of power —100,000 watts in the

Discussing electronics in

GY's laboratory: (left to
right) G.E.s Dr. lIrving
Langmuir, inventor of the
high-vacuum tube; Professor
J. J. Thomson, the English
physicist, discoverer of the
electron; and Dr. William D.
Coolidge, famous for his work
in X-ray tube design, now
director of the G-E Research
Laboratory.

science, Dr. Charles P. Stein-
metz in one of hisrare appear-
ances before the microphone
(at WGY March, 1922).
Among Dr. Steinmetz's con-
tributions while with General
Electric were the solution of
perplexing high-voltage prob-
lems in electrical transmis-
sion, and the analysis of the
behavior of transient electric
currents.

GENERAL @ ELECTR

First use of crystal control
on a broadcast transmitter for
regular program service
WGY. September 19, 1925).
Contrast this with G.E.'s new
hermetically  sealed G-30
Thermocell for precision tem
perature control. (Insert—
cutaway view.)

antenna—August 4, 1927 (the
tubes were ancestors of the
GL-862). Other WGY “‘firsts”
include the first broadcast of
two-way communication with
England, February 21, 1928,
in co-operation with BBC;
first remote television pick-
up on August 22, 1928: first
round-the-world broadcast of
voice transmission on June

30, 1930.

One of the earliest attempts
to systematize sound effects.
This self-contained unit, used

about 1929 at WGY, in-
cluded bells, buzzers, horns,
sirens, and gadgets for simu-
lating thunder, rain, a dog’s
bark, and a lion’s roar.

161-35-8860

a day. It was the firs{ station
in the Great Northeast; today
it is the foremost.

*Photo shows the first ap-
plication of a water-cooled
modulator—in WGY’s
1922 transmitter,

IC

.
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HE ever-widening scope of Lumarith
Tapplicaliom i1s due to the fact that
not only is Lumarith unsurpassable in
its own numerous fields—but as shortages
of other materials crop up, Lumarith i
found to be the ideal replacement. In
dielectric strength, toughness, and case
of processing, Lumarith has advantages
that suggest immediate investigation by

electrical designers and manufacturers.

s L“b_orul()rl
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Our technical staff will gladly supply
the data you want—plus active coopera-
tion in development work, if needed.
Celanese Celluloid Corporation, 180
Madison Ave., New York City, a Divi-
sion of Celanese Corporation of America.
Sole Producer of Lumarith® (cellulose
acetate plastics in sheets, rods, tubes,
molding powder, transparent film and

dope). .. . *Trademark Reg. U. S. Pat. Off.

(ELANESE CELLULOTD CORPORATION

May 1942 — ELECTRONICS
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on needs us strong —

The Nati

elp our enemies.

Lost hours h
time is Ame

My working

Carelessness causes accidents.

Accidents annually cost enot
15,000 bombers —

erican soldier may die if
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ce of small jobs resu
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The future wel
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increased knowledge
necessity —
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These things
may be secure

N d
TRIPLETT ELECT

ELECTRONICS — May 1942

NESRNNRNY \\\\\\\\\ ASANN

rica's time —
gh man

[ts in poor wor

h will emerge fr

ur future

\
i S

N \\\\\\\\\\\\\\\\\\\\\\\\§\\\\\§§\\\\\\\\\\\\\

i

N

1 WILL TAKE NO “TIME-OFF"!
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KEEP MY INTEREST!

indifferen
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Il rest upon the
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1 WILL ADVANCE!

d Service

|

*
ACCURACY—AS EVER

Despite the rush

Desp of present -
fmcr:rtllox:i .tc};ere is no relaxalt)ill
. <.;1 rt-equirements of ac-
curacy l;il ccxhb.ration and inspec-
ot Comp?e '.I'rlpl-ett instruments.
o Com thomls-e is permitted to
e e slightest those exact-
ing thn c.xrds which have be-
ome .e.mternational Hallmark

cision and quality.

* *

RICAL INSTR
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BLUFFTON, ENT COMPANY
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BEAT THE
SCHEDULE

Engineering and
Production Time

WIDEST RANGE OF STOCK UNITS.
Ohmite produces the widest range of
types and sizes in Power Rheostats, Re-
sistors and Tap Switches. This facilitates
selection of the right units for most ap-
plications. It often avoids the necessity
of designing special units. Close Control
Rheostats in ten sizes from 25 to 1000
watts. Wire Wound Resistors from 1 to
1500 watts. High Current Tap Switches
in five models from 10 to 100 amperes
A.C. There are over one thousand stock
items alone available for quick needs.

ENGINEERING SPECIAL UNITS. Because
of long, specialized experience in supply-
ing units for clectronic, scientific and
industrial applications—and because of
familiarity with Government specifica-
tions—Ohmite Engineerscan take a*“load”
off your mind and your time. Let them
work with you to expedite the engineer-
ing of special units for you.

DELIVERIES. Increased plant size and
productive capacity are speeding up the
production and delivery of Ohmite Prod-
uctsforessentialneeds. Every-
thing possible is being done
to help win the race
against time.

Send for Catalog and Engineering Manual No. 40
Especially helpful today. Complete 96-page guide in
the selection and application of Rbeostals, Resistors,
Tap Switches. Chokes, Attennators. Write on com- ;
pany letterbead for your copy today. 2 1

% * & OHMITE MANUFACTURING CO.
4817 Flournoy St., Chicago, U.S. A,

n ii Foremost Manufacturers of Power
Rbeostats, Resistors, Tap Switches

Rheostats-Resistors
TapSwitches il e B i

12 Mav 1942 — ELECTRONICS
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REG.US, PAT.OFF.

NACONDA wine & casie CONP

Anaconda’s Central West plants stll have unflled capacity on

magnet wire and coil production ... for war work. In addition These Improved Insulations
to these facilities, they have experienced personnel to help solve Are Now Available

problems you might have with this phase of manufacture. Nylon —Vitrotex —and Formvar

Here is an opportunity to release your time so that it can be
The commercial development of Nylon

and Vitrotex insulations s in part the result
of Anaconda research . . . research that
continues with redoubled effort produc-
ing new products for war work. Of course,
when peace comes, the benefits of this re-

devoted to other important problems. Our sales otfices, located

in all principal cities, are near you. Call
today. A representative will be glad rto
discuss your problem.

GENERAL OFFICES: 25 Broadway, New York City

This familiar trade-mark

CHIcAGO OFFICE: 20 North Wacker Drive symbolizes the best ef- search willbereadyforindustry everywhere.

forts of modernresearch
and production.

12262

Subsidiary of Anaconda Copper Mining Company
Sales Offices in Principal Cities

@%/W/ﬂw/zzow
ANACONDA WIRE & CABLE COMPANY

ELECTRONICS — May 1942 13
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/ AGCURATE CALIBRATION

RY ACCURATE calibrations are furnished with many
Genceral Radio instruments. No matter how good the inter-
nal stability of any instrument, its usable accuracy depends
upon the rehability with which the variable-control clement
may be reset after calibration. An incorrectly engraved dial
or a dial with irregularities in its scale will immediately
nullify the stability of the best electrical circuit.

Many General Radio instruments are equipped with dials,
such as the logarithmic type, on which the scale divisions
are not uniformly spaced. Most instruments of this type are
individually calibrated in the laboratory, the setting for cach
calibration point being indicated on the dial by a fine pencil
mark. The dials are then transferred to a hand-operated
engraving machine (illustrated) where the divisions are care-
fully engraved over the pencil lines; they are then sent to
the laboratory for replacement on the instruments, and for
final checking.

Other instruments require linear scales engraved with
great accuracy. Dials with photo-etched scales do not have
the necessary accuracy, hence these scales are engraved on
an automatic self-indexing engine divider on which a geared
motor accuratcly rotates the dial through the required arc,
the dial pausing in its rotation long enough for a steel tool
to engrave the divisions.

Only through cngraving of this type is it possible for
General Radio to insure usable calibrations of the highest
accuracy on precision variable-element instruments such as
beat-frequency oscillators, standard-signal generators, preci-

sion variable condensers and wave analyzers.

' GENERAL RADIO COMPANY &isichosers

14
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Now! Sales Tax Tokens of

National Vulcanized Fibre

« =< «
hange from hard-to-get metals and certain
plastics — release of vital materials for all-out
war effort . . . that’s the imperative need today.
In this vital changeover, available National Vulcanized
Fibre is now being used for Sales Tax tokens by several
states. Other uses, which release needed materials, are:
identification tags and markers of all types. The char-
acteristics which make National Vulcanized Fibre perfect
for these uses are: Lightness —about one-half the
weight of aluminum. Strong — one of the strongest
materials per unit weight known. Tough — can absorb

WILMINGTON

Offices in all

“Change Please !”

sudden repeated impacts without damage. Wear —
stubbornly resists wear and abrasion. Fabrication — can
be machined, fabricated, stamped with ease. Printing
and Embossing — lends itself readily to these processes.
Perhaps it is the material you are looking for. No
matter how unusual your problem may be, we are inter-
ested in working with you. Our engineering and
research facilities are at your disposal. Wire, phone
or write us.

Available Nafional Vuicanized Fibre now being
used extensively for

e

DELAWARE

Principal Cities ¥

today.

| Dancbook

(2

* k% roaa/ening ./4merican gnl‘.er//;ride f/croug/z $epenc/a/;/é /Ql/itdficd * % Kk

You can nuse this
Naitional Vulcan-
ized Fibre Hand-
book profitably.
Write for free copy
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HARDWICK, HINDLE PRODUCTS
ARE SERVING WITH DISTINCTION

In planes, tanks, ships, mechanized
equipment, and in innumerable
other vital defense needs.

®

HARDWICEK, HINDLE, Inc.
Newark, N. J,, U.S.A.
Manufacturers of

RHEOSTATS and RESISTORS

16 May 1942 — ELECTRONICS
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tomorrow . . . more hours of capacitor use per dollar

AKE ISLAND ... Reykjavik — it
takes equipment plenty depend-
able to maintain radio communications
with the United States Marines. But it’s
being done in this war. In helping our
Armed Forces to telescope time and
space, the makers of modern radio com-
munication equipment are performing a
most important service to their fighting
Uncle Sam.
Radio communication is just one of
many strategic “Battle fronts” on which
Cornell-Dubilier capacitors serve today.

MORE I N USE
ELECTRONICS — Mav 1942

TODAY

To the gigantic task of supplying the
Arsenal of Democracy, Cornell-Dubilier
is contributing more than thirty-two
years experience.

The extra dependability this back-
ground enables C-D engineers to build
into capacitors of every type for the na-
tion’s needs now, will be industry’s to
profit by more than ever as soon as peace
is won.

Cornell-Dubilier Electric Corporation,
South Plainfield, New Jersey; New Eng-
land Division, New Bedford, Mass.

" "‘

THAN
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ANY

MICA TRANSMITTING CAPACITORS

Copied, imitated...but never duplicated.

Types 50 to 59 Mica Capacitors are of
improved design, adaptable and depend-
able for use as grid, plate blocking,
coupling, tank and by-pass applications.
They are sealed in low-loss white glazed
ceramic tubes with cast aluminum end
terminals. Patented series mica stack util-
ized in the construction of these capaci-
tors eliminates corona and affords uni-
form voltage gradient.

MAKLE
17

OTHER
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Amazing Mountain Radio Chain

Guards this “Highway of Tomorrow”’

“DREAM ROAD” TO MOTORISTS,
Pennsylvania’s $70,000,000 all-weather
Turnpike stretches 161 miles through
the rugged Alleghenies, historic obstacle
to travellers since Indian Times. Tunnels
straight as arrows pierce the hearts of
seven mountains, where motorists once
crawled and corkscrewed tortuously over
the ridges. It is guarded throughout its
length by an intricate emergency radio
network developed, constructed and in-

18

stalled through the coordinated efforts of
Raymond Rosen & Co., RCA Victor dis-
tributor, and RCA engineers.

Not all new installations are so com-
plex. or present such new problems.
But the background and experience that
permit solving the tough problems help
RCA to produce more efficient, i .y, -

BUY

more reliable radio equipment : U.S.WAR :

: BONDS :
for the armed forces. : :

May 1942 — FLECTRONICS
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AS REVOLUTIONARY AS THE TURNPIKE
ITSELF! To cover the Pennsylvania Turnpike
with reliable radio communication and still meet
the functional requirements of such a system
appeared to be a hopeless task. But RCA and
Raymond Rosen engineers accomplished this

through the design of automatic ‘“Booster’’ sta-
tions using the newly assigned 116-119 mc. fre-
quency band. These unattended stations form the
“heart’’ of this extensive network as they relay
messages from mountain top to mountain top.

IMMEDIATE ACTION! Control stations like this are
manned night and day, to dispatch police, repair crews and
other units instantly to the scene of any emergency requir-
ing fast and coordinated handling.

FIRST AID, radio summoned, arrives without delay to
help motorists requiring immediate assistance. The same

communication network expedites the movement of mobile
military units in time of war, and commercial and pleasure
traffic in time of peace.

RCA Emergency Communication Equipment
RCA Manufacturing Company, Inc., Camden, N. J.

ELECTRONICS — May 1942
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The Navy says:

“WELL DONE!"

...and Radio Research Contributed

20

The Navy “E” pennant, symbol of
achievement in war production. is the
highest praise the United States Navy
can bestow on an industry.

P Recently awarded to RCA Manu-
facturing Company, this emblem of
excellence is a tribute to the loyalty and
cooperation of the men and women who
are working night and day to ‘“‘Beat
the Promise” to the Government on
delivery dates of vital war equipment.

P It is a tribute, also, to RCA radio
research which has helped in large
measure to make America’s naval

and military radio equipment the
finest in the world.

P When the war is won, many of these
wartime applications will serve indus-
try,and the public, by helping to create
new services and products. Today. at
Princeton, N. J.,the new RCA Labora-
tories building is taking shape—des-
tined to be the world’s foremost center
of radioresearch. Surrounded by every
modern tool of research, workers in
the new Laboratories will continue to
seek new knowledge of radio and elec-
tronics...new discoveries for America
at war and America at peace.

RCA LABORATORIES

A Service of the Radio Corporation of America

Other RCA Services:

RCA Manufacturing Company, Inc. » R.C.A. Communications, Inc. *+ Blue Network Company, Inc.
National Broadcasting Company, Inc. » Radiomarine Corporation of America + RCA Institutes, Inc.

May 1942 — ELECTRONICS
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ALSIMAG

HIGH FREQUENCY
CERAMIC MATERIALS
FALL INTOfim CLASSES

CLASS 1. AlSiMag 35 and 196,
the low loss steatite ceramics for
high and ultra-high frequency ap-
plications.

CLASS 2. AlSiMag 190, the
material of exceptionally high
dielectric constant.

CLASS 3. Special AlSiMag com-
positions with definite temperature
coefficients of capacity. (Not of-
fered for general use.)

CLASS 4. AlSiMag 72 and 202,
materials with low temperature co-
efficient of expansion.

CLASS 5. AlSiMag 211, 222,
393 and Lava, for vacuum and
cathode ray tube applications.

Complete physical characteristics of
the more generally used AlSiMag
and Lava bodies are detailed in
Property Chart No. 416 which is
sent free on request. The full range
of physical characteristics of these
bodies is not available from any
other single source.

AMERICAN LAVA CORPORATION

CHATTANOOGA, TENNESSEE
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e Provide dependable compensation for
frequency drift in high frequency communications

THE inherently stable retrace character-

) | istics of Erie Ceramicons with respect

7 SO to temperature insures dependable com-
re——— ; pensation for frequency drift. When prop-
CERAMICONS erly used, one of these small, silver-cer-
amic condensers will accurately compen-

sate for drift caused by temperature
changes in any number of components in
the circuit.

Erie Ceramicons are made in nine dif-
ferent temperature coefficients from
+.00012/°C. to —.00075/°C., according to

200 300 400 500 600 700 AR00 900 1000 1100

MAXIMUM AVAILABLE CAPACITY IH MMF

B tentative RMA standards. Insulated Cer-

amicons are made in capacities up to 375

8 mmf{.; non-insulated units up to 1100 mmf{.,

| as shown in the table at the left. Write for

R e e a data sheet that gives complete charac-
DB L E A LT 7 teristics of Erie Ceramicons.

ERlE RESISTOR COR P., ERlE PA LONDON, ENGLAN.D. TORONTO, CANADA,

{ T _ | e ; _
E ﬂﬁ- 3 : “_ .5“"-""*“‘;;{*

RESISTORS SUPPRESSORS SILVER MICAS CERAMICOMNS

22 May 1942 — ELECTRONICS
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PERFORMANCE CHARACTERISTICS OF LAPP
RADIO INSULATORS ARE DEPENDABLE FACTORS

Lapp’s contributions to radio broadcast engineering are recognized
as highly significant in the advance of the science. Practically every
development of antenna structure design, for example, has been worked
out with the co-operation of Lapp engineers. Since Lapp developments
have been wholly pioneering in nature, it has been necessary to maintain
complete testing facilities. In the Lapp laboratory is the usual equipment
for Go-cycle electrical, mechanical and ceramic testing. In addition is
complete equipment for determining characteristics of units at radio
frequency—heat run, radio frequency flashover, corona determination
and capacitance. For mechanical testing (lower picture), a 1,500,000 1b.
hydraulic testing machine is used—for test of new designs, and for
proof-test of every insulator before shipment.

In the construction of new brcoadcast equipment—or the modernizing of old—the
safe bet is to specify “insulators by Lapp.” Descriptive literature on Lapp antenna
structure insulators, porcelain water coils and gas-filled condensers is available
on request. Lapp Insulator Co., Inc., LeRoy, N. Y.

ELECTRONICS — May 1942
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Bl
450 watt plate
dissipation

1800 watt
output

So great is the pounding of these speedy, torpedo fir-
ing mosquito boats that their men must be heavily
padded and lashed to their stations. Every part, screw
and fiber must have extra stamina if these craft are to
carry through their mission successfully.

This kind of extra stamina is built into every GAMMA-
TRON tube. Sturdy mechanical construction and ability
to handle enormous electrical overload makes it pos-
sible for them always to complete their mission...even
in the face of terrifying abuse.

Complete tantalum construction, special exhaust pro-
cess, and modern design assure this extra stamina.
Write for data on all GAMMATRON tubes 50 to 5000

watt capacity.

ju:mtv-»@ KAUFMAN |

SOUTH SAN FRANCISCO \ LTD. / CAUFORNIA U S A

GAMMATRONS oF course!

May 1912 - ELECTRONICS
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IN a coil wound with Formex magnet wire
the insulation is where it belongs: on the wire
itself. The self-sufhiciency of Formex wire
permits the elimination of cotton or other
protective coverings; and in most cases reduces
the function of the treating varnish applied
after assembly to the single purpose of cement-
ing or bonding. The combined effect is a reduc-

tion in the amount of varnish used, and a
simplification of varnish treatment.

But more. Formex wire has high solvent resist-
ance, and this allows the use of more efhicient

varnishes, previously avoided because of their
active solvents.

More about wvarnish treatments, as well as
about the other outstanding properties of
Formex magnet wire, will gladly be
supplied by the nearest G-E. office. 56

General Electric, Schenectady, N. Y. SALELEARALLE

?

ALWAYS
RIGHT

FORMEX WIRE IS A PRODUCT OF
GENERAL ELECTRIC RESEARCH

GENERAL (% ELECTRIC

$03-1-1200

ELECTRONICS — May 1942

Simlfy

YOUR VARNISH TREATMENTS

SOLVENT

Kerosene

Alcohols—
methyl,
bu‘yl' etc.

Acetone

S0 gas

Gasoline

Asphaltic of

compoun

www americanradiohistorv com

1ION
TEST RESULTS ON THE ACT

Petroleum naphtha
Toluol coal tar

Kylol coal tar

Freon F-11 gas

petroleum’

OF SOLVENTS

ENAMEL HEAVY FORMEX
HEAVY

) no effect
Slight softenin

slight softening
fails

no eftect )
slight softening
at 4000 hr

ethyl, actyl,

no effect )
fails dlight softening
fails at 4000 hr
no effect
fai}s no effect
fails fails
fails no effect after
fails 5000 hr
no effect
fails

aspha\\. \\

25
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CLARE

Type K d, c.
Relay

If ounces and

Engineers who are faced with design problems
in which space and weight savings are impera-
tive will welcome these details of the Clare
Type K d. c. Relay.

As illustrated, it is extremely small, measur-
ing only 113" x 1} x 13", and weighs approxi-
mately 123 ounces. .. Itcan be furnished in the
contact forms shown above with any number of
springs, up to and including 12... coil voltage
range is from 1.5 volts to 60 volets d. c.... Con-
tacts of either18 gauge silver, rated one ampere.
50 watts, or 18 gauge palladium, rated two am-
peres, 100 watts can be furnished.

In addition to the typical Clare “custom-
built” features illustrated at the righe, this relay
has additional features worthy of your consider-
ation ... It is unusual in the fact that the design
is such that the relay itself is capable of with-
standing severe vibration. Therefore, no anti-
vibration springs are employed... The screws
by which the contact spring pile-ups are fastened
to the heelpiece are tightened under pressure
and secured into the heelpiece by a coating of
Glyptol as an added precaution . . . All metal
parts of this relay are specially plated ro with-
stand a 200 hour salt spray test.

The size and weight of this relay is a very
definite contribution to design problems and,
like all Clare Relays, can be “custom-built” to
meet your specific requirements. Write us re-
garding them. We will make suggestions. In
the meantime, send for the Clare catalog and
data book. C. P. Clare & Company, 4719 West
Sunnyside Ave., Chicago, I11. Sales engineers in
all principal cities. Cable address: CLARELAY.

€i

Weight: Approximately 125 ounces

Spring insulators are made from special heac treated
Bakelite that permits punching wichout cracks or
checks and possesses minimum cold flow and low
moisture absorption properties. Fach Type K Relay
is given a 1000 volt a. c. insulation hreakdowun test.

The armature assembly, heelpiece and coil core are
made of magnetic meral carefully annealed. The
armature assembly is available with eicher single or
double arm,

The small coil is equipped with a front spool head
having a flat side. This locks the entire coil in place
against the heelpiece, prevenring it from turning or
becoming loose. The screw holding the coil in the
heelpiece is equipped with a split type lockwasher.
The coil is carefully wound to exact turns on preci-
sion machines. Coils can be supplied impregnated

inches count . . Clare type K

with a special varnish. They are covered with a crans-
parent acetate tape. Each coil shows data regarding
resistance and type number.

Uniform armature movement is assured by a hinge of
“fatigueless” beryllium copper, heat treated and de-
signed to provide a wide margin of safety, insuring
long life under vibration and permitting millions of
uniform operations.

Contact springs are made of nickel silver to the man-
ufacturer’s specifications. The conracts are over-ali
welded to these springs by a special process.

Spring bushings of Bakelite are designed, construcred
and attached to the springs so that rhe small springs
used on this relay are not weakened. Uniformiry of re-
lay operation and long service life are thereby assured.

CLARE RELAYS

‘“Custom-Built’’ Multiple Contact Relays for Electrical, Electronic and Indusirial Use

26
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NOW..

&

WESTON (Model 792)
INSULATION AND CABLE
COVERING RESISTANCE TESTER

... for use with WESTON
Models 785 and 772

An extremely compact unit, operat-
ing from any 100-130 volt AC 50-60
cycle supply line . . . connects into
the ohmmeter circuit of Models 785
or 772 by a pair of leads, and pro-
vides for resistance measurements
up to a value of 90C¢ megohms on
the ohmmeter scale. Supplied with
Models 785 or 772 on order®. Unit
also sold separately for use with in:
struments now in service.

Laboratory Standards . . . Precision DC and

AC Portables . . . Instrument Transformers

. . . Sensitive Relays . . . DC, AC, and
Thermo Switchbhoard and Panel instruments.

ELECTRONICS — May 1912

Already recognized throughout indus-
try as the most complete tool for main-
tenance test needs, the utility of the
Model 785 is now further increased to
include insulation and cable covering
resistance testing.

Thus this one instrument now serves
for checking motor and control circuits
... lighting circuits . . . sensitive relay
circuits . . . communications and elec-
tronic circuits . . . and insulation resist-
ance as well. The broad range coverage
of Model 785 is as follows:

DC VOLTAGE . . . 0-1/10/50/200/500/
1000 volts—20,000 ohms per volt. (5000
volt range with external multiplier.)

AC VOLTAGE . .. 0-5/15/30/150/300/
750 volts—-1000 ohms per volt,

DC CURRENT . .. 0-50 microamperes,
1/10/100 milliamperes, 1 ampere and
10 amperes (“‘ranges above 10 amperes
with exterrfal shunts).

5

WESTON

www americanradiohistorv com

WESTON MODEL 785
DUSTRIAL CIRCUIT TESTER

Also Tests

INSULATION
RESISTANCE

VALUES!

AC CURRENT . .. self-contained ranges
0-.5/1/5/10 amperes (*higher ranges
with an external current transformer).

RESISTANCE . . . 0-3000, 0-30,000,
0-300,000 ohms, 0-3 megohms, 0 to 30
megohms (self-contained batteries).
0-900 megohms (*with compact Model
792 Resistance Tester described at the
left)

In addition to wide adaptability which
enables today's busy plants to cut cor-
ners and costs in maintenance and
other test work, Model 785 also pro-
vides the years of measurement de-
pendability so typically WESTON. The
complete story on Model 785 and other
WESTON instruments can be secured
from the WESTON representative near
you, or, by writing Weston Electrical
Instrument Corp., 618 Frelinghuysen
Avenue, Newark, New Jersey.

Extra equipment on special order.

Specialized Test Equipment ... Ligh?
Measurement and Control Devices...
Exposure Meters... Aircraft Instruments...
Electric Tachometers...Dial Thermometers.
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Any type of assembly P ey crcor
will move faster... with 4
PARKER-KALON

Quality-Controlled

SELF-TAPPING SCREWS

Fastenings to Die Castings,
Fibre-Bakelite, Ebony Asbes-
tos are simplified with P.K
Phillips Recessed Type Z
Self-tapping Screws.

Aluminum Castings and plas.
tics are quickly assembled
with P-K Type Z Self-tapping
Serews. No tapping in alum-
inum...no inserts in plastics.

Fastenings to Steel I Beams
(V4" to V" thick) are made
with P.K Hex Head Self-tap-
ping Screws at a saving of
5% in time.

There’s a type of P-K Self-tapping Screw for every type of
metal and plastic assembly. No matter what materials vou're
working with, you’ll get stronger, speedier fastenings. You’ll

gave time by eliminating tapping, and you’ll save the cost of !
maintaining taps and tapping equipment. v el

The change-over to Self-tapping Screws calls for no special
ekill or special tools - involves no costly tool-ups. You can 75 W
start them on your assemblies immediately. W- _

But be sure to specify Parker-Kalon Self-tapping Screws ! ' :
go that your assembly line won’t be slowed up by “doubtful S[ I-F.-I-ApplNG S(REWS
screws” — screws that look all right, but some of which fail : -
to work right. The Parker-Kalon Laboratory, without coun- : i
terpart in the screw-making industry, guards the quality of
every P:K Serew produced. This exira dependability has : . ) y
saved countless hours for war-busy plants. Parker-Kalon ~ Give the Green nght o 1D War Assemblies
Corporation, 192-194 Varick Street, New York, N. Y. . :

28 May 1942 — ELECTRONICS
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..proved where
applications
serve on the
firing line!

ELECTRONICS — May 1942
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conference table

The production front is as severe for machines and
equipment as a military front. The offensive goes on
day and night; there is no respite, no {et up — service
must be continuous.

These three types of TURBO insulation, each with dis-
tinct advantages’ to meet specific problems are finding
wide acceptance in direct and indirect ordnance re-
quirements:
FLEXIBLE VARNISHED OiL TUBING—SATURATED SLEEV-
ING—meeting ithe all-purpose requirements of a sleeve
insulation to stand guard against breakdown, moisture
absorption — all commonly encountered acid and oil
influences.
VARNISHED GLASS TUBING — for those applications
where extremely high heat resistance becomes the
above-all consideration.
EXTRUDED TUBING—where extreme sub-zero tempera-
ture resistance to any of the effects of embrittlement
becomes a prerequisite.

For proof ask for samples of each; also

for new specimen board and list of
standard sizes. There is no obligation.

WIRE IDENTIFICATION MARKERS-—Any size, any color,
any length or any marking. Strict compliance with
Army and Navy Air Corps specifications.

WILLIAM BRAND & C€O.

276 FOURTH AVENUE, NEW YORK, N.Y. » 325 W. HURON STREET, CHICAGO, ILL.

www americanradiohistorv com

29


www.americanradiohistory.com

FORMICA
T- PHOSPHORES 7

IR L
P

AR

o

Mo

PVHORESCENCE 4 g
HICH
DNVERT"NG T-: Have THE

HE
4% Nvis)
LIGHT INTO Visieve UG?-::FE

-_-_-_‘_‘—|_
THE FORMIEE

 DIRECTION PLATES i
AND INSTRUMENT PANELS . ...

~ FLUORESCENT ot PHosPHORESCENT/

are available that will be brilliantly legible even
in a blackout.

For ships, airplanes. tanks, military cars, or for fac-
tories, they make accurate control of apparatus easy
when no visible light can be used.

They can also be made up into signs to direct the
public in hotels, theaters, and buildings during black-
outs, if identical signs are needed in sufficient quantity
to make manufacture practical.

These plates may be printed in phosphorescent pig-
ments, which are activated by ordinary white light but
will glow for two hours or more after the light is turned
out. Another type is fluorescent and will glow as

long as it is illuminated by "Black” or ultra-violet,
invisible light.

Lettering is available in many colors in either type
of direction plate. Let us send complete details.

The Formica Insulation Co., 4661 Spring Grove Avenue, Cincinnati, Ohio

o 4 / Many special products have been developed by the Formica research department
F [ / w for special, electrical, mechanical and chemical purposes. If you have a problem
otmiLca g

that laminated plastics might solve let us hear from you.

30 May 1942 — ELECTRONICS
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Everlastingly seeking improvements in the performance capa-
bilities of the vacuum tube. That’s the creed of the personnel
in the Eimac shops. That’s why you find Eimac tubes in the key
sockets of practically every new development in the field of
electronics, why communications men throughout the world
have come to measure results in terms of the performance
capabilities of Eimac tubes. This high standard of excellence
was deliberately planned at Eimac. .. and is being deliberately
maintained despite the rigors of wartime production.

You've found Eimac ahead in the past. .. they're abead today. ..
and you'll find them still abead in the future

Follow the leaders to

TUBES

EITEL-MCCULLOQGH, INC., SAN BRUNO, CALIFORNIA, U.5.A.
Export Agents: Frazar & Co., Ltd., 301 Clay Street, San Francisco, California, U.S. A.
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Designing stressed structures of aluminum or alumi-
num alloys? Building them? You’ll want us to rush
you one or more free copies of the new Mallory
technical booklet, “Spot Welding Aluminum Alloys”.

This terse, carefully diagrammed 12-page treatise
offers you drawings, graphs, tables and factual
descriptions. llere are some highlights:

. S.!I)Ol welding characteristics of aluminum
and its alloys ... with comparative values
for other metals. Tabular data and discussion.

e Spot welding equipment for aluminum
alloys. Diagrams and descriptive data on
a. Welding machines
1. Magnetic Storage Welders
2. Condenser Storage Welders
3. Rectified Three Phase Welder
4. Standard A.C. Welders

b. Electrodes
1. Materials
2. Design
3. Electrode Holders and Cooling
¢ Design of spot welded joints. Diagrams,
tabular data, graphs and discussion.

e Aluminum welding technique. Graphs,
tables and discussion relative to the four
types of welding machines listed above.

P. R. MALLORY & CO., Inc., INDIANAPOLIS, INDIANA « Cable Address—PELMALLO

A “Must”

for Aeronautical Engineers

Why not take a moment now to write for your free
copy or copies of “"Spot Welding Aluminum Allovs™?
It’s the supplement you need for the 79-page
Mallory Resistance Welding Data Book . . . which
also belongs in your technical library.

MALLORY in the Aircraft Industry

Mallory’s contributions 1o resistance welding progress in
the aviation industry include: better electrode materials for
spot, seam and flash or butt welding; advanced electrode
designs; improved holders for spot wel(fing tips; progressive
research on electrode cooling: and Manoviron Capacitors for
Condenser Discharge Spot Welders.

But that’s not the half of it. Mallory Electrical Contacts
and Complete Contact Assemblies actnate a host of elec-
trically-driven aircraft accessories . .. from variable pitch
sropellers to bomb releases. Mallory Approved Precision
i’roducls . «. vibrators, Vibrapacks, rectostarters, recti-
fiers, resistors, noise filters, condensers, switches and other
electronic parts . . . all help “Keep ’Em Flying!”

If you want to keep “ahead of the game”, you'll appreciate
the factual information offered by Mallory metaflurgical
and electronic engineers. Consult with us freely about
your specific problems.

P HMALLORY & €O Inc SERVES THE AVIATION, THE AVIATION-INSTRUMENT AND
ALLOR THE AVIATION-COMMUNICATION
TIPS, ELECTRICAL CONTACTS, SPECIAL ALLOYS, MALLOSIL,

VIBRATORS, VIBRAPACKS, CONDENSERS,

ROTARY
PUSH BUTTON SWITCHES, COMMUNICATIONS HARDWARE, RECTOSTARTERS

FIELD WITH WELDING

SWITCHES, SINGLE AND MULTIPLE’

May 1942 — ELECTRONICS
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ELECTRONICS ... .KEITH HENNEY Editor....MAY,

1942

» BLACKOUT New York City
is having a hard time deciding how to
turn off its street lights (31,000 of
them) during air raids. Several
schemes have been advanced to David
Sarnoff, head of a committee on defense
communication for the city. One plan
considered the use of remote control via
some sort of ‘“‘alert” receiver installed
at each of the light posts. Another
scheme is known as the “odd cycle”
method and involves a relay placed in
each lamp post sensitive to a small
change in power line frequency. In
Allentown, Pennsylvania, street lights
are turned on and off by a carrier fre-
quency signal sent over the power
wires. This was described, briefly, in
Flectrical World December 13, 1941.
The frequency utilized is 4950 cycles
and this is amplified enough at the
transmitter end to give the required
two volts at each remote substation.

» PATENTS Last month a de-
partment was added to KELECTRONICS
for which there has been considerable
demand—devoted to recent U. S. pat-
ents in our field. For many years a
similar department was a regular fea-
ture of ELECTRONICS and then, for some
reason or other, it was dropped. Now
it is here again. The editors wish to
point out several things about it: it is
written from the weekly publication of
the U. S. Patent Office, the Gazette,
which anybody can get by subscription;
in this publication an illustration and
(usually) a single claim of the patent
appears; very often the published claim
gives no clue as to what the inventor
had in mind, and in this case our guess
is as good as anybody’s as to what the
patent means; not every patent de-
scribed in the Gazette is described in
our department and, therefore, this de-
partment is no gage as to the number

CROSS

TALK

of patents issued nor do we claim that
the most important are reviewed; our
estimation as to what the patent means
may be totally wrong since many pat-
ents are written up to confuse the
reader (apparently) and anyhow, we
have only a single claim and the dia-
gram to go by.

» UHFI . . In March 1942 we gave
Dr. DeForest’s version of what to do
about terminology when speaking of the
higher and higher frequencies now com-
ing into use. Two more suggestions are
at hand. Here they are:

First, from Greenleaf W. Pickard,
“Thanks to our valedictorian (DeFor-
est), we may now consider the GUHFI
incident closed, and get down to a prac-
tical terminology for our ever-widen-
ing radio spectrum. It seems to have
escaped general notice that frequency
units run in steps of a thousand-fold,
so we need only two units beyond the
megacycle to carry us clear through
the visible spectrum and into the ultra-
violet. For many years we have had,
beyond the now humble million, the bil-
lion and trillion, which almost auto-
matically extend our units, so:

Kilocycles 108
Megacycles 10°
Billicycles 10°
Trillicycles  10%

Thus, yellow sodium light, although
not quite monochromatic, has a mean
frequency of 509.1 trillicycles; and a
wavelength of one centimeter is a fre-
quency of 30 billicycles.”

Second, from Burton McKim, “Why
not call from 0 to 1 Mec the first octave,
then from 1 to 2 Mc the second octave,
2 to 4 Mc the third octave? In this
fashion you would have bands roughly
comparable to the musical scale and
something which could be easily re-
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membered. It is true that some octaves
overlap bands which we have now seg-
regated by such names as Standard
Broadcast Band, etc. This might be
obviated by selecting other limits for
the first octave.

“The chief advantages of such a
scheme, as I see it, will be that we
won’t ever run out of adjectives, or
super-adjectives, nor will we be con-
fronted by such things as Dr. De For-
est’s ‘Goofy’.”

> WAR . So far this is a phony
war. Four months now and we have
not seen a single parade, have not
heard a single band, seen no flag go
marching by. We’ve seen only one gun
and that was strung across the shoulder
of a prep school boy and it didn’t look
as if it would shoot. We have not had
a single lump in our throat, none of
that feeling of pride and courage and
desire to do something that comes with
seeing the flag.

Something new should be added to
our war effort; that something should
be a parade and a band. Out in Los
Angeles the Cannon Electric Develop-
ment Company has contributed a $15,-
000 check to the U. S. Navy, the result
of a three-shift Sunday’s work, the
employees contributing their day’s
wages, the company an equivalent
amount in cash. They got out a navy
band and an Admiral with lots of gold
braid and had a whale of a big time.
This war is no phony to them.

It’s our guess that if management
(or labor) asked for a military band
and a thousand soldiers to parade the
next time labor (or management) got
uppish, there would be no need to holler
for help from any labor relations board.

P.S. There was a swell parade on
April 4 in New York City and a lot of
throat lumps. Hurrah!
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ETTING A SUPER HIGHWAY PATTERN for
S the future, the Pennsylvania Turnpike traverses
the Allegheny Mountains from Middlesex (16
miles west of Harrisburg) to Irwin (21 miles east of
Pittsburgh), occupying for much of its 161 mile length
the 200 ft. wide right-of-way of the abandoned South
Pennsylvania Railroad.

The turnpike speeds automobile traffic from its
400 ft. eastern and 1,000 ft. above-sea-level western
approaches across successive valleys, ranging up to
2,500 ft. in altitude. It avoids stiff switchback climbs
by tunnelling boldly through the 3,582 to 6,782 ft.
bases of seven mountain ridges crossing its path.
These rise from 300 to 1,000 ft. above easy valley
grades.

There are 11 entrances and exits or “interchanges”
along this super highway. At ten of these (all except
Middlesex) there are utility buildings, built off at
cither side of the right-of-way with ticket booths
straddling the highway itself or feeder roads. There
are, in addition, six maintenance buildings, set back
on their own service roads a short distance from the
highway at other points, and ventilation buildings at
both portals of each of the seven tunnels (except at

TYPICAL TURNPIKE TUNNEL—The door to a portal ventila-

tion building, one of the communication system’s remote control

points, appears at the left of the tunnel. Road construction and
radio work progressed at the same time
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Ray’s Hill, which has no ventilation building at its
eastern portal). Turnpike police occupy a headquarters
building at “The Midway.”

High driving speeds permitted by the concrete
surfacing of this barrier-divided six-lane highway
having banked turns, long straightaways and no grade
crossings require close traffic supervision. Twenty-
six police cars are assigned exclusively to the turn-
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PHYSICAL PANORAMA—The lower drawing shows pictorially ELECTRONIC PANORAMA—The upper block diagrams show
the location of all fixed turnpike stations, the distances between frequencies upon which fixed stations transmit and receive,
them and approximate altitudes of stations above sea level. methods of modulation, antenna polarization and directivity,
Dotted lines from antenna poles to buildings indicate coaxial r-f types of antennas and their grouping on supporting poles. Mobile
feeders. Dotled lines between buildings indicate audio and stations, not diagrammed, transmit 37.5 Me a-m signals and
power cabling. Road direction is not, actually, a straight line. receive 33.94 Mc¢ f-m signals

pike to provide such supervision, a patrol passing telephone companies operate in the area traversed by
any given point at least once every 20 minutes. The the turnpike, many of them using dissimilar equip-
rugged country through which the highway passes ment.) Thus highway communications involve radio
also requires close coordination of maintenance facili- alone. There are no telephones on the turnpike’s
ties. entire right-of-way.
Specifications, prepared for the Commission by resi-
Communications Contract Specifications dent engineer William F. Gould, required two-way
simplex comunication between the following points:
While the highway was in the blueprint stage it be- Thirty cars (26 patrol cars and four used by the
came obvious to the Pennsylvania Turnpike Commis- superintendents of fares, maintenance, police and
sion that traffic control, accident handling and road communications) ; seventeen ticket booths at inter-
maintenance could be facilitated by equipping patrol changes and the ten utility buildings associated there-
cars with two-way radio equipment so that patrols with; six maintenance buildings; and patrol head-
could communicate with each other and also with all quarters at The Midway. Specifications also required
the fixed points listed above. It was simultaneously a tie-in between all fixed points and mobile units on
decided that, inasmuch as most of the fixed points the highway and the Commission’s Harrisburg offices
were remote from telephone lines, radio rather than as well as with station WPSP, maintained by the
land lines would also be used for inter-communication Pennsylvania Motor Police glsewhere in that city.
between all fixed points. (A number of independent The communications system contract required that
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IN THE TRENCHES—Over six miles of cable carrying power and

remote conirol currents was laid in 18-inch deep trenches dug

in the dead of winter. In the backqground is a tunnel portal and,

rising above it, a cut through the wooded hillside up to a moun-
tain-top repeater station

portal ventilation buildings at the bases of the hills
upon which these transmitters stand.

Why Both AM and FM

Repeater stations operating on 116-119 Mc channels
function very much like u-h-f television relays. But
any one of them must be able to initiate operation of
the entire chain when excited by a 37-56 Mc amplitude
modulated signal. There is also another special re-
quirement.

Repeater transmitters convey speech as well as
carrier control currents. Any fixed point, such as
an interchange or maintenance building, may be
equipped with a 116-119 Mc receiver tuned to the
nearest repeater. Since the repeater stations do not
all use the same transmitter frequency 116-119 Me¢
reception is impractical for cars moving along the
turnpike. Patrolmen would have to re-tune their re-
ceivers when leaving an area covered by a repeater
operating on one frequency and entering the field of
the next repeater, operating on another frequency.
Therefore frequency modulated transmitters uni-
formly tuned to 33.94 Mc were also installed in the
buildings housing repeater transmitters atop Laurel,
Allegheny, Sideling and Blue Mountain. These fre-
quency modulated transmitters are always placed in
operation simultaneously with the 116-119 Mec
amplitude modulated repeater transmitters located
in the same buildings. (Frequency modulated trans-
mitters were not needed on Ray’s Hill or Tuscarora as
the four mentioned above provide adequate field
strength for cars over the entire length of the turn-
pike, even penetrating 85 percent of the way through
the turnpike’s longest tunnel.)

All car receivers are frequency modulated units
tuned to 33.94 Mc. As a matter of fact, so are more
than half the interchange and maintenance building
receivers, although at fixed points local field strength
determines whether an amplitude modulated receiver
tuned to a 116-119 Mc repeater or a 33.94 Mc fre-
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quency modulated receiver is used.

Because repeater stations use different frequencies,
auxiliary hilltop transmitters were obviously necessary
to serve the patrol cars. Why frequency modulation
rather than amplitude modulation for this purpose?
Because the use of frequency modulation prevents
heterodyning between 33.94 Mec transmitters located
on high hills when patrol cars are midway between,
which would certainly have been prohibitive if these
transmitters were amplitude modulated on the same
frequency. It is well known that the strongest fre-
quency modulated carrier, operating on a given fre-
quency, blankets out a weaker signal similarly modu-
lated. Frequency modulated transmitter field strength
between hills is so smoothly ‘“blended” that patrolmen
cannot tell from reception when they are passing
from an area covered by one station to that of another.

Typical Message Routes

Before proceeding with details of the system, it
seems desirable in view of the several frequencies,
modulation and control methods involved to give one
or two examples illustrating the manner in which
typical messages get from point to point. Discussion
on a point-to-point basis may aid the reader in his
study of the system even though, as previously stated,
“everybody listens when anybody talks.”

Assume that a patrol car moving along the turnpike
between Blue Mountain and Carlisle interchange, near
the eastern end of the highway, wishes to summon an
ambulance parked beside the ventilation building at
the western portal of Tuscarora tunnel. The patrol-
man listens to make sure the 161 mile long “party
line” system is not in use. Then he depresses his push-
to-talk button, waits 15 seconds to be certain all re-
peater station relays are energized and calls. His 37.5
Mec amplitude modulated signal excites and modulates
a receiver on top of Blue Mountain and electrical
relays in the output circuit of this receiver turn on
the 116.15 Mc repeater at that point. (All other re-
peater stations are turned on by 116-119 Mc radio
remote control.) A 116.15 Mec receiver on Tuscarora
Mountain, 10.4 miles to the west, picks up the ampli-
tude modulated Blue Mountain signal and feeds audio
down the hillside over a cable to Tuscarora’s west
portal building (as well as to the Tuscarora trans-
mitter). The attendant at that point speeds the nearby
ambulance on its way.

To acknowledge the call from the patrol car, the
Tuscarora tunnel portal attendant turns on the 118.55
Mc amplitude modulated repeater transmitter on the
hill high over his head by electrical remote control,
waits 15 seconds and calls the car. The signal from
the Tuscarora repeater transmitter energizes relays
in the output circuit of a 118.55 Mc receiver on top
of Blue Mountain and these relays turn on the 33.94
Mc frequency modulated transmitter (as well as the
116.15 repeater transmitter) at that point. The patrol
car’s fixed-tuned frequency modulated receiver picks
up the signals from Blue Mountain and the patrolman
knows the ambulance is on its way.

All point-to-point messages, it will be seen, must

May 1942 — ELECTRONICS
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ANTENNAS . SR a1 4w ;

REPEATERS—The six hilltop stations have two 40 fi. poles apiece,
with 116-119 Mc relay receiving and transmitting antennas on
the separated poles to minimize interaction. Antennas feeding
37.5 Mc amplitude modulated repeater control receivers and

3 7 ]
£5 ubing, < Metal rod S
, , f" o o ——— rXI"* se— -t I
lemeAfgtz" == | insuiator SR Y17 £, SO = — T ——
' Eal! : S Metar” || mamAfat2t - - -
= =l = == | L= [ pole B
7 - {1 70, Vi F— i
Adjistatle v T g Eor greater ] P Q54 oo -
p%gmg E ke \| r-Clamped to pole —
! 4 | — o ———— T
< oo frans- == 8 L m— 5 { ﬁ
Py > mitter or T T | A ©
' receiver Insulator = AL o Clamps e i =
' S | | i a
s :\; --Insulator ~ ,& *
N + whell|” e To receiver
il I
® I transmitter i~ ] EL ‘L’l :
1 R,
[
HORIZONTAL HORIZONTAL ! v ARRAY
HALF WAVE BI-DIRECTIONAL " ) 0032 . Section
ANTENNA ARRAY Ut 4008 e it L0375
St = /nsulating
0 060 Copper- .. ! - == Z?ead
aia. {he /% -Solid copper wire
TRANSMISSION LINE r—a @
al
Nut-- . ~-Lack
- washers
Insulator 1_ .
4 / ~Gas tight
ronze -- - charmber
DETAILS—The five antenna types used casting g “Pipe
by fixed stations are here illustrated. Thin wall oz//;/ef »
with electrical as well as mechanical ,52‘,’-,572 1 pruage
data shown. All of them employ 70 Skirt sgn "ff,f,‘;/o,/mg
ohm coaxial transmission lines a g Q tube
amps
VERTIC
VERTICAL BI-DIRECTIONAL ARRAY ERTICAL HALF WAVE ANTENNA
[ Fl;EscM | ,17\ = LENGTH78 7B
3 [4 . " 74"
339 Mc | 80.99” -1_8%
Type E Type E Type B Type E
375 31.5 117.35 Ilf.%
Type E Type C Type B
et ~xType C Type € Type E 31.5 L83 118.15
94 117.35 TypeC | 116.15 33.94 |
118.15 Type €
117.75
LAUREL ALLEGHENY RAYS
Type D TypeE Type E Type D TypeE
17.75 375 3.5 Tped (16,15 3.5
Type E _L I'l'ype E
Type E Type C &L R Type C 116.15 L__n 17.75 Type E Type C
33.94 118.55 118.15 33.94 118.55
SIDELING TUSCARORA BLUE

antennas {ransmitting 33.94 Mc frequency modulated signals

to cars and some fixed points are mounted on these same poles,

similarly separated. Poles shown at the left in the drawings are
near the northern boundary of the turnpike’s right-of-way
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pass through at least one mountain top repeater sta-
tion (the rare exceptions being contacts between wire-
connected Donegal interchange and maintenance build-
ings, Burnt Cabins maintenance building and Tusca-
rora tunnel’s portals, Kittatinny and Blue Mountain
tunnel portals). No conversation of any kind, between
any two points, can be held without placing all of the
repeaters in operation.

EZnnsylvania Turnpike

ANTENNA and FEEDER DETAILS

S mentioned in the preceding general analysis,

116-119 Mc amplitude modulated hilltop re-
peater transmitters are prevented from blocking 116-
119 Mc repeater control receivers located in the same
buildings by operating successive repeaters on differ-
ent frequencies within the licensed band. Interaction
is further minimized by mounting 116-119 Mc receiv-
ing and transmitting antennas on separate 40-ft. poles,
spacing the two poles as far apart (up to 160 ft.)
as right-of-way width permits.

A final precaution to avoid interaction between
individual pairs of 116-119 DMc repeater transmitters
and receivers is the use of vertically and horizontally
polarized antennas. Starting at the eastern end of the
turnpike and tracing repeater signals west, the Blue
Mountain repeater transmits a vertically polarized

40

READY FOR A CLIMB—Two uni-directional arrays of the parasitically excited director
and reflector variety., on the ground at the base of a concrete-embedded repeater

station pole

UP IN THE AIR-—Raising a vertical dipole, to which a coaxial transmission line has
already been attached, on a repeater station pole. The dipole was positioned just below

the “double star”

116.15 Mc wave westward. Tuscarora receives this
signal on a vertically polarized antenna locatad on one
pole near the northern right-of-way boundary and
repeats it on 118.55 Me over a horizontally polarized
transmitting antenna located 139 ft. south. Sideling
picks up the horizontally polarized 118.55 Mc signal
from Tuscarora and repeats it, vertically polarized, on
117.75 Mec. Ray’s Hill picks up the vertically polarized
117.75 Mec signal and repeats it, horizontally polarized,
on 118.15 Mc. Allegheny picks up the horizontally
polarized 118.15 Mc signal and repeats it, horizontally
polarized, on 117.35 Mc. Laurel Hill picks up the hori-
zontally polarized 117.35 Mc signal and repeats it,
vertically polarized, on 116.15 Mc. Tracing repeater
signals from west to east instead of from east to west,
the same transmitters successively excite each other
in a similar manner, using a different set of 116-119
Mc control receivers and receiving antennas.

It will be noted that the ideal scheme of avoiding
the use of similarly polarized 116-119 Mec receiving
and transmitting antennas at any one repeater location
is violated at Ray’s Hill when working west and on
Allegheny when working east. Frequency separation
and orientation of antennas was relied upon at these
two points to avoid interaction. Horizontally polarized
signals pass in both directions between Ray’s and
Allegheny because this 40-mile stretch is the longest
116-119 Mc path signals are called upon to traverse
and the horizontally polarized beam antennas used in
this communication system give somewhat greater
directional gain than do the vertically polarized types.

Repeater stations employ directional antenna arrays
for transmission and directional arrays (as well as

May 1942 — ELECTRONICS
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REPEATER BUILDING INTERIOR—This typical hilltop structure

contains a 50-watt, 116-119 Mc amplitude modulated repeater

transmitter, a 250-watt, 33.94 Mc frequency modulated trans-

mitter and a steel-enclosed rack and panel unit housing control
receivers and automatic relays

s

REMOTE CONTROL RECEIVERS—Two of the units at the left
are fixed tuned in the 116-119 Mc band while the third is tuned
to 37.5 Mc. All three are amplitude modulated receivers and
excitation of any one of them turns on associated transmitters.
The three cases at the right contain receiver power supplies

ELECTRONICS — May 1942

HILLTOP REPEATER BUILDING—One of six identical cinder-
block structures. Coaxial transmission lines are bunched in a
weatherproof canvas cover, divide just above the building and
are carried horizontally to two antenna poles (one of which is
visible here) suspended from a steel messenger cable

AUTOMATIC RELAY PANELS—Six of these special units, photo-
graphed before shipment to the turnpike, are installed in hilltop
repeater buildings while the seventh performs “shuttle” relay
duties at The Midway police patrol headquarters. Repeater
station control receivers are inside these same cabinets

wWWWwW americanradiohistorv.com


www.americanradiohistory.com
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matic relaying band. The only other point in the entire
system using a directional array (a special “star” with
parasitically excited reflector) is The Midway patrol
headquarters, There are no directional arrays of any
kind used in the 30-40 Mec band.

Dipoles and Directional Arrays

Three directional array types are used by the 116-
119 Mc repeaters. These, identified as types B, C and
D in accompanying drawings, are as follows: B con-
sists of two horizontal dipoles stacked one above the
other 3 wavelength apart and cross-connected to oper-
ate in phase, providing bi-directional broadside direc-
tivity. C consists of a horizontal dipole with a so-called
“close-spaced” parasitically excited director and a sim-
ilarly excited reflector element, giving uni-directional
gain. D consists of two “star” type antennas having
vertical { wavelength radiators and four ground-plane
elements, the two stars mounted % wavelength apart
and fed in phase accomplishing bi-directional broad-
side directivity.

Antenna types A and E are simple dipoles, the first
having horizontal and the second vertical polarization.
Vertical dipole E consists of a } wavelength rod,
mounted on an insulator atop a steel tube extending
above the supporting pole and a I wavelength pipe
“skirt” dropped down over the tube. The skirt is
electrically connected to the supporting steel tube at
the top but insulated from it at the bottom. A 70-ohm
co-axial transmission line with its inner conductor

42
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€L Tunnel
~—~ Somerset

Elevation at Building

PLAN AND ELEVATION—Allegheny Mountain’s repeater station
equipment house is located high on the hilltop, as near the turn-
pike’s right-of-way center line as terrain permitted. Antenna
poles are set up near the north and south right-of-way borders.
Note east-west line showing tunnel far below. Poles are placed
broadside to the paths followed by repeater signals

connected to the base of the } wavelength rod and its
outer conductor connected to the top of the 1 wave-
length skirt is properly terminated and a suitable im-
pedance match obtained between transmission line and
antenna without recourse to a matching stub.

Impedance Matching Stubs

Horizontal dipole A and directional arrays B and
C use 70-ohm coaxial transmission lines but matching
stubs are required because the mechanical design of
these antennas is such that an impedance of 35 ohms
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appears at their centers. Stubs illustrated in accom-
panying drawings are a full wavelength long, the
coaxial transmission line tap position 1 wavelength
away from one end of the stubs accomplishing two
things, i.e., preservation of proper phase relationship
between dipole halves and termination of the trans-
mission line in 70 ohms. (The i-wavelength and }-
wavelength sections of the stub actually present two
140-ohm impedances in parallel at the point where
the co-axial transmission line taps in.)

The “double star” type D directional array is fed by
a 70-ohm co-axial transmission line, a 13 wavelength
stub system tapped at the center preserving required
phase relationship and presenting a 70-ohm termina-
tion at the end of the line.

Several 116-119 Mec repeater station control re-
ceivers use type E vertical dipoles where directional
gain is not required. Separate antennas of the same
type are also used on the hilltops for reception of 37.5
Me exciter signals from interchanges, maintenance
buildings and cars. Still other type E vertical dipoles
are used on the hilltops for transmission of 33.94 Mc
frequency modulated signals.

Exciter Station Antennas

Type E vertical dipoles are invariably used for trans-
mission of 87.5 Me exciter signals from interchanges
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REMOTE—Combination speech amplifier and audio amplifier unit

used at main tunnel portal ventilation buildings to operate and

modulate repeater stations high overhead and permit the operator

to listen in on turnpike conversations passing through repeater
station control receivers

INTERCHANGE—Circuit showing method by which ticket collec-

tors in any of the toll booths operate 37.5 Mc transmitters located

in adjacent interchange utility buildings. Wiring of speakers
over which they listen is also shown
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TUNNEL PORTAL REMOTE-——This unit contains a speech ampli-

tier and an audio amplifier and speaker. It is connected through a

cable paralleling a 220-volt, a-c line (direct, or via the other

tunnel portal) to the repeater station high overhead. Power and

control and modulation currents go up. Oulput of repeater

station receivers comes dswn. The meter is a modulation level
indicator

and maintenance buildings and where these fixed
points are equipped with 383.94 Mc frequency m