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your Noise Problems,
can be Solved Better
with 0"D Quietones

Juse because Mom wants to bake a cake
1s no reason why she shouldn’t hear her
pet soap opera. And sooner or later
she’s bound to find out that some
mixers dew’t cause radio interference.
Mixers equipped with C-D Capacitors,
for example.

C.D's experience in designing and
building noise suppressors is unequalled
in the capacitor industry. We are now
manufacturing hundreds of types of
notse filters for electrical appliances
and equipment. It’s possible, of course,

MICA . DYKANOL .

TYPICAL NOISE SUPPRESSORS

CAPACITORS #1 AND 2
Two of the Type MC Filter Capacitars designed for heavy
duty service on buses, trucks, etc. for spark and noise sup-
pression. Mechanically rugged, oil filled and impregnoted ond

hermetically seoled.

PAPER .

that the exact unit for solving your
noise problem is not included. In that
case, our engineers are ready and
anxious to design and build the sup-
pressor best suited to your specific
requirements—better, fasier, more eco-
nomically. Consull with them.

Catalog of standard types will be
mailed on request. Cornell-Dubilier
Electric Corporation, Dept. J7, South
Plzinfield, New Jersey. Otcher large
plants in New Bedford, Brookline and
Worcester, Mass., and Providence, R, 1.

ELECTROLYTIC

CAPACITOR #3
A general purpase filter effectively controls radio noise energy
created by fluarescent lamps. This copacitive — inductive type
filter is campact and can be quickly installed in o variety of
positians. Convenient leads simplify installation.
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TML Tronsmitting Condenser

The TML condenser Is a 1 KW [eb throughout.
Special Steatite insuiators prevent flashovers. Thick
capacitor plates provide high voltage ratings.
Sturdy cast aluminum end frames and drual tie
bargy permlt an unusuvally rigid structure, Precision
end bearings inture smooth turning and permanent
alignment of the rotor. End frames are arranged
for panel, chassis or stand-aff mountings.

[ L -4 From $11.50 to $24.60

T ETERRITTIIER R ] R
TMK Transmitting Condenser
The TMK is a condenser for
exciters and low power frans- ]
mitters, Specfal provition has .’_1
been made for mounting AR- ',
16 Coils in a swivel plug-in i
maunt on either top or rear. i
Stealtite Insylation, Far panel i
or stand-off mountings.
Net price.............From $2.30 &
Te $5.11 et
- IS THE ONLY BARGAIN
' If you're building fine apparatus,
The XOA Socket for Miniature Button 7-pin bose fubes is made of law- . H .
loss mica-filled bakelite. It mounts with twa 4-40 screws. Terminols for National pq”s will help to deliver
the Type XOA extend axially fram the socke!. Type XOR is identical 1o .h k. d f I'f N
Type XOA, but hos terminals extending radielly. Axial er redial cen- the kind ot pertormance your equip-
tacts can be ysed in the same socket base. N
ment must have to sell successfully in
- today's competitive market.
XOR Type Sockel...Net price...$ .50 s .
That's why National parts are a fine
investment. They may cost a little
more — but in return you get quality
XOA Type Socket...Net price...$ .50 1
) materials, careful workmanship and
i long-life.
i
|
Send today for your copy of the new
The XOS tube shield it a twe plece v 1947 National catalog, containing
shield for Miniature Button 7-pin base e
tubes. It mounts with the XOA or XOR over 600 parts.
socket and is ovailable in three sizes,
XOS-1 (for 1-3/18" tube bedy), XOS-2
{for 1'%%” tube beody), and XOS-3 {far
2" tube body).
. Mati L
i
| aATiona
. Company, Inc.
i Malden, Mass.
4]
|
q
i
-
i)
XOS-1 Shield... ’ ESL 1914
X08$-2 Shield 4
X05-3 Shiold... | Please write to Department #13
il National Company, for further Information.
MAKERS O F LIFETIME RADIO EQUIPMENT
TELE - TECH ¢ July, 1947
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The extensive experience gained RESONANT REACTORS, OIL-FILLED,

.. . HERMETICALLY
by General Electric in design and SEALED for radar service. Usual.

manufacture of electronic compo- Resonsat-charging re. ¥ fevired in carings
nents for the Armed Forces is now actors, accurately de. ©f 40 kv and below, 1
available to builders of commercial signed and construcied T Pere and below and
electronic equipments. In many
cases the range of available ratings
is wider than ever hefore.

300 henries and below.
Higher ratings are be-
ing built, and can be
considered. When re-
quired, small- and me-
dium-size designs can
be provided with 3 to {

range of inductance ad-

justment.

PULSE TRANSFORMERS, OIL-FILLED,
HERMETICALLY SEALED

Pulse transformers for
use with either hard-
tube or line-type mod-
wlators. Available in
voltage ratings of 10
kv or above. Theseunirts
are 1deal for radar ap-
plications, stepping up
or down, impedance
matching, phase revers-
ing and plate-current television and numer-
measurements. Also  ous special applicarions
suitable for nuclear in and our of the com-
physics research work, munications field.

FILAMENT TRANSFORMERS, OIL-FILLED,
HERMETICALLY SEALED

Filament transformers avail-
able with or without tube

socket mounted integral

with the bigh-voliage ter-
minal. Low capacitance.
Ratings to match any tubes;
insulated to practically any

required level.

liver
i Y on com,
write your nearest Geper 'Ponents 1o meet your

; . requi
Apparatys Dept., Gener ’E"’ Hectric District Office uiremenys,
af Electric Compuany Sche or direct 44
(4 nectady 5, N, Y.
!

'ELECTRIC

GENERAL

TELE-TECH .

A 4

Tuly, 1947

401-46
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ANDREW
i Tt

--o-ol""“

BETTER ON 3 COUNTS

\/ LOWER loss than

% less loss
than in plastic cables of same

diameter.

GREATER power

[upu(”‘y Insulation does
not melt or soften . . . develops
less heat than plastic cables.

LONGER lasting

Andrew cables are made entirely
of copper and stone, rwo ma-
terials which have unlimited
life and which impart the great-
est r ance to crushing, cor-

rosion and weathering.

ANDREW “FIRSTS" Heres

f of Andrew Leadership in the

elopment of semi-flexible coaxial

sles: 1) First to produce 3 and 7
inch soft temper cables in 100 foot
lengths...2) Fi » offer continuous
coils of unlimited length wich factory
splicing 3) First to offer lines
shipped under pressure with all fit-
tings artached.

Such continued leadership enables
Andrew to offer better semi-flexible
coaxial cables; cables that are bet-
ter than those made from any other
materials,

A complete line of coaxial cables,
accessories, and other antenna equip-
ment is produced by Andrew.

ANDREW CO.

363 E. 75th ST. = CHICAGO 19, ILL.

OAXIAL

YL ?

These are the famous Andrew
semi-flexible coaxial cables in
3% and 74 inch diameters
[shown in actual size). Becavse
of their better construction and
design they are used through-
out the world by thousands of
broadcast, police, government,
and military radio stations as
the most efficient device for
connecting antenna to trans-
mitter or receiver,

— )
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It tells how often
you will
{elephone

BELL TELEPHONE LABORATORIES

TELE - TECH <« July, 1947

“Tt” is an icosahedron —a solid with
twenty regular faces. The laws of prob-
abulity say that if you roll a hundred
icosahedrons on a table, eleven or
more will come to rest with side “A”
on top only once in a hundred throws.

Identical laws of probability rule the
calls coming into your local Bell Tele-

phone exchange. Suppose yeu are one
of a group of a hundred telephone sub-
scribers whose practice is to make one
three-minute call cach during the bus-
iest hour of the day. The chance that

www americanradiohistorv com

cleven or more of you will be talking
at once Is also only one in a hundred.
Thus it would be wasteful for the Bell
System to supply your group with a
hundred trunk circuits. Eleven trunks
will suffice to give you good service.

Telephone trafic conditions vary.
But you can bc sure, wherever you
live, that Bell Telephone Laboratories
research, which pioneered in applying
probability theory to tclephone traffic,
is everywhere helping to make the most
use of costly equipment.

EXPLORING AND INVENTING, DEVISING AND PERFECTING, FOR CON-
TINUED IMPROVEMENTS AND ECONOMIES IN TELEPHONE SERVICE
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'.K’;J'ensen

Wew SPEAKER

MODEL HNP=-51 Coaxial with frequency range
control adjusts performance to program quality

For home entertainment, studio, monitoring and moderately high-level sound reinforcement
Jensen Model HNP-51 Coaxial has no equal at any priee. Actually it is a loud speaker “system”
consisting of two loud speakers and a frequency-dividing network. Frequency selector switch
permits adjustment to program quality and insures correct frequency response whether operating
with “FM,” “AM,” phonograph records or transcriptions. Cut-away section shows how precision
construction and workmanship is combined with the achievement of Jensen engineering tradi-
tionally committed to the highest standards in the acoustic industry. The result ereates another
superlative Jensen product heading the family of Jensen Coaxial speakers ranging in price from
$30.00 to $125.00.

All Jensen Coaxials are available in a variety of ***Bass Reflex’” Cabinets 1o make
complete Reproducers. List prices of complete reproducers range from $84.00 to
$212.00.

Ask for Data Sheet No. 136 and get eomplete information about Jensen
Coaxial Speakers and Reproducers —all are now ready for immediate
delivery. A new 24-page Jensen Catalogue also awaits your request.

#Trade mark reglsiered

JENSEN MANUFACTURING CO., 6625 S. LARAMIE AVE., CHICAGO 38, U.S.A.
IN CANADA: J. R. LONGSTAFFE, LTD., 11 KING STREET, TCRONTO

[ TELE-TECH -+ July, 1947
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HERE's nothing like wouble to bring people together.

That's how some of Revere's closest friends were
gained—through a mutual scuggle againse difficulties.
troubles such as occasionally beser any business.

Take the case of an important electronic produce, origi-
nally developed for war use, since the war finding increasing
applications in peacetime services. When manufacture
began, rejections ran extremely high, over 40%, costs were
skytocketing, and badly-needed production was being lost.
The maker asked if we would care o collaborace in solving
the problem. Of course we would! After studying the
subject in detail {(and also under conditions of the greatest
secrecy), we suggested a radical change in the properties
of a non-ferrous product used in the manufacture of the
vital part with which so much trouble was being expe-
rienced. New processes of manufacture were developed,
and in a short time test runs of the recommended marterial
proved successful. Rejections of finished unics dropped to
less than 1%. Thus an expensive and vexing botteneck was
broken, and we gained a new customer and a firm friend.

TELE-TECH = July, 1947

Let Trouble
be our
Introduction

This success story demonstrates that Revere has an open
mind as well as an informed one, and is always ready to
question the customary, find new answers to new problems,
or to old ones, for that matter. If something is worrying you
in your employment of non-ferrous metals in electronics, get
In touch with Revere, noc for ready-made answers, buc for
wholehearted cooperation, a joint search for better resulrs.
This help is given freely, without obligation, through the
Revere Technical Advisory Service, which hasatits command
the knowledge and facilities of our laboratories, and the
accumulated experience of the entire Revere organization.

REVERE

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

Miils: Baltimore, Md.; Chicago. Iil.; Detrost, Mich., New Bedferd, Mass.;
Rome, N. Y,—Sales Offices in Principal Cities, Distributars Everywhere,
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WORKHORSE *
for INDUSTRY,

HIGH EFFICIENCY AND HIG

POWER WITH LOW VYOLTAGE

HERE’'S AN EIMAC TRIODE . . . THE 3X2500F3 . . . specially
designed to deliver 5 kw into industrial loads with a plate voltage
of only 3500 volts, This low plate voltage contributes to safety
as well as reliability of equipment. The tube operates at effi-
ciencies as high as 80 per cent, not only in induction heating
service at 200-500 kc, but also in dielectric heating service at

1.5-40 Mc. Operation at 5000 plate volts gives an output of
7.5 kw.

Physically the 3X2500F3 bears the following specific advan-
tages for industrial application:

Unusually efficient..only 74 cfm of air at

GOOLER m s xxmA ambient temperature of 25 C and static
pressure of | in. of water required to keep
cooler core at rated 150° C.

TERM’”ALS Fax Flexible leads..convenience and economy of

mounting and connection. Rugged design
for rough service.

Thoriated tungsten gives required electron

F’La ME”T. = ww emission with minimum power consumption

and long useful life. Operates at 7.5 volts,
48 amp.

PRICE 3165 each

Further details on this useful new triode, the 3X 2500F3, are-
yours for the asking. Write:

EITEL-McCULLOUGH, INC.
1722 San Mateo Ave., San Bruno, California

EXPORT AGENCY: FRAZAR & HANSEN
301 Clay St., $an Francisco |1, California, U.S.A.

www americanradiohistorv com

EIMAC 3X2500F3 POWER TRIODE
ELECTRICAL CHARACTERISTICS

Fitament: Thoriated tungsten

Yoltage - - - - - - . - . . . 7.5 volts
Current - - - - . - . _ . . . d3 amp,
Maximum starting current - - - . J00  amp.

Amplification Factor {Average) - - - - 20

Direct Interelectrode Capacitances {Average)
Grid-Plate - - - - - - - . . . uuf
Grid-Filament - - - - . - - - . 48 wuf
Plate-Filament - - - - . . . - . 1.2 uuf

Transconductance (i~ 830 ma, E=3000 v} 20,000 umho

RATINGS AND OPERATION
Class-C Grounded-Filament R-F Oscillator
or Power Amplifier
Maximum Ratings Below 40 Mc

D-C Plate Yoltage - - - - . . -~ - - 5000 volts
D-C Plate Current - - - - - - . . - 2 amp
Plate Dissipation - - - - - - - . . - 2500 watts
Grid Dissipation - - - - - 150 watls

Typical Operation Below 40 Mc, per tube
D-C Plate Yoltage - - - 3500 4000 5000 volts

D-C Plate Curient - - - - - 18 V&6 20 amp
D-C Grid VYoltage - - - - —420 —350 —400 volts
D-C Grid Current - - - - - 05 04 0.5 amp

Peak R-F Grid Input Voltage - 735 430 710 volis
Driving Power {Approximate) 325 237 337 watis

Grid Dissipation - - - 120 88 148 watlts
Plate lnput - - - - - - - 63 b4 10 kw
Plate Dissipation - - - - . 13 1.4 25 kw
Plate Power Output - - . - 5 5 7.5 kw
FLEXIBLE
L“"S,il;‘
GRID L

Follow the Leaders to

The Power of Industry

TELE-TECH =« July., 1947

s
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DE MORNAY BUDD

STANDARD TEST EQUIPMENT

The complete line of De Mornay-Budd standard
test equip‘mrem:cc;‘Vers the frequency range from
4,000 mcs. to-27,000 mes. It provides all R, F.
- waveguide units necessary for delicate, precision
test work requiring extremely high accuracy in
attenuation measurements, impedance measure-
ments, impedance matching, calibration of di-
rectional couplers, VSWR frequency measure-
ments, . etc.
To eliminate guesswork, each item of this
De Mornay-Budd test equipment is individually

Tube Mount
Flap Attenuator

" Frequency Meter
Culibrnfed Attenuator
Tee
Stub Tuner

Stands, etc.

The three test set-ups illustrated above include:

e

tested and, where necessary, calibrated, and

each piece is tagged with its electrical character- -

istics. All test equipment is supplied with”inner
and outer surfaces gold plated unless otherwise
specified.

NOTE: Write for complete catalog of
De Mornay'Budd Standard Components
and Standard Bench Test Equipment. Be
sure to have a copy in your reference
files. Write for it today.

Tunable Dummy Load

Standing Wave Detectar

Type "N S:anding Wave Detector
: Directional Coupler
Hight Power Dummy load

’ Cut-Off Attenuatar

N\

EQUIPMENT

FOR |
97% OF ALL
RADAR SETS

DE MORNAY * BUDD 1INC., 475 GRAND CONCOURSE, NEW YORK 51, NEW YORK. CABLE ADDRESS “‘DEMBUD," N. Y.

TELE-TECH + July, 1947

www americanradiohistorv com

9


www.americanradiohistory.com

Typical dxscharge apphca-
tion—the ‘"Syncroflash''—
AC operated light-weight
100-wait-second high-speed
photo-flash apparatus.

&

Maximum Storage Capacity per Ounce and CubicInch...

AEROVOX SERIES PX Seeezy

® Inleresied in storing a large amount of energy

d. 4000 volt DC . : .
vol Energy- in a small space—and at low cost. first and last?

Capaciior. If so, Aerovox Series PX Energy-Storage Ca-
pacitors are your logical choice. Here’s why:

Light. Fast discharge. Easily installed. Excep-
ENERGY STORAGE® CAPACITORS tionally rugged mechanically and electrically.
PREFERRED RATINGS . . .
] - _ Time-proven Hyvol impregnant and fill for the
WAITS | youns ok TYPENO. | DIMENSIONS HT. wr. generously-proportioned paper-and-foil sections,
insures dependable service and longest life. Posi-
225 1.5 KVDC peak | PXIOFI 214 x 3% x 4% 2% ° ) - A
tively the maximum energy-storage with minimum
50 g PX13D1 | 4-9/16 x 3% x 4% 4% .
bulk and weight.
50 20 v PX14D2 | 4-8°16x 3% x 4% 4% Pro d rati Jable f  deli
eferred ratings a
100 25 v PX15D1 | 4-9/16x3%ix 6l 6% Il cri lof g)h variable for }Lror;p_ eger{i
. e
75 5o . PX18D1 49716 x 3% x 4% %% aredlsle aii e If ther ranngslcan e designed an
App. i i
S50 a0 o o pxazFl | Sex 13V x 13 Pl made lo order for exceplional requirements.
00 0 PX20DL | 4.9/16 x 3% x 45 IS . - .
! * 3 x 4% % e Our engineers will gladly discuss the advan-
500 L PX32F1 | Siex13l2x 13 &3 tages of Aerovox Energy-Storage Capacitors as
*Stored Energy = Y3 CE’ Watts-Seconds (C in farads) applied to your specific problems or needs.

FOR RADIO-ELECTRONIC AND
INDIls'I'RIAI. APPLICATIONS

10 TELE-TECH - July, 1947
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Studying the output of pulsed oscillators?

THE SYLVANIA SPECTRUM ANALYSER
provides a convenient means of studying the
energy spectrum of microwave generators oper-
ating as pulsed oscillators or modulated CW
oscillators. The output of magnetron, klystron,
rocket and similar UHF and SHF tubes can be
readily investigated.

Essentially, the Sylvania Spectruin Analyzer
consists of a sharply tuned superheterodvne re-
ceiver with a cathode ray oscilloscope indicator.
The instrument incorporates a sawtooth gen-
erator, which performs the two functions of
frequency -modulating the local oscillator and of
providing the horizontal sweep for the oscillo-
scope. Thus automatic 8Y nchronization is
assured at all times.

s

An input probe is provided for insertion into
cavities or wave-guides.

The cnergy emitted by the oscillator at vari-
ous {requencies is displayed on the cathode ray
tube as a pattern of vertical lines. The envelope
of the pattern represcnts the spectral
distribution.

The Spectrum Analyzer illustrated —the
TSX-4SE—is designed for the 9,300 Mc region.
A second model —the TSS-4SE—is available
for the 3,000 Mc region, and a third model —
the TSK-2SE—is available for the 24,000 Mc
repion.

-

e A -\ﬂ‘r-r"{..o.l x
e e

TYPICAL APPLICATIONS OF
THE SPECTRUM ANALYZER

Some of the possible nses include:

Viewing the output of a radar system, to
make sure that the output energy is not bemur
wasted by being distributed over a wider fre.
quency band than the radar receiver can ac-
commodate.

Determining the frequency of a pulsed
oscillator,

Adjusting the local oscillator {requency of a
radar receiver to space it properly with respect
to transmitter frequency.

Checking of pulling or shiflting in {requency
of the pulsed oscillator of a radar transmitter,
by observing the spectrum while the antenna is
in motion,

Measurement of standing wave ratios by us-
ing the Spectrum Analyzer in conjunction with
a slotted section.

WRITE FOR DETAILED SPECIFICATIONS

- SYLIVANIA® ELECTRIC

Electranics Division . . . 500 Fifth Avenue, New York 18, N. Y.
MAKERS OF ELECTRONIC DEWICES, RADIO TUBES: CATHODE-RAY TUBES: FLUORESOENT LAMPS, FIXTURES, WIRING DEVICES; ELECTRIC LIGHT BULBS

TELE - TECH + July. 1947
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SIDE-MOLDED

¢ ¢ » for maximum stability of pere
meability with respect to length.

“IRON SLEEVE

Paving the way to highly efficlent

tuning in units of smaller size and Lo s s E s BALAN c E D w I T "

a% ‘"B CORRECT, EFFECHTIVE

SEBE B PERMEABILITY,
D 8 8

SCREW TYPE

Brass screws are eliminated from
the coil field, thus greatly increas-
Ing efficiency and reducing size in
many applications.

Optimum iron core efficiency calls for full consideration of all
loss factors, then balancing these carefully against correct effec-
tive permeability.

To achieve this end, Stackpole offers several unique iron core
types in addition to its standard lines. Frequently, these have
paved the way to combining a low loss factor with engineering
short cuts of proved economy and dependability—not only in
the cores themselves, but likewise in the way in which they can
be utilized in a circuit.

Based on an extremely broad background of practical appli-
cation experience, Stackpole welcomes the opportunity to engi-
neer iron cores for specific applications.

Write for Stackpole Electronic Companents Catalog RC6

ELECTRONIC COMPONENTS DIVISION
STACKPOLE CARBON COMPANY, S§t. Marys, Pa.

L
STANDARD and
HIGH FREQUENCY TYPES

. « » Available in sizes, shapes and
ranges far practically any require-
ment. Enginecered to specific needs.

RESISTORS ¢ IRON CORES © SWITCHES

12 TELE - TECH ~* July. 1947
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MDRE THAN 50 GRADES OF G-E TEXTOLITE LAMINATED

7

TEXTOLITE LAMINATED IS SUPPLIED
IN FIVE FORMS

SHEETS, TUBES, AND RODS
=—These standard shapes
are available in thousands
of sizes. Up-to-date manu-
facturing methods facilitate
quick deliveries.

FABRICATED PARTS—G.E.
has modern fabricating
equipment to mochine Tex-
tolite laminated plastics
parls to your own specifi-

PLASTICS ARE AVAILABLE

G-E Textolite grade No. 1841 punches
and machines excepllonclly well. It is vsed
for critical circuits where infricate punchings-

. with slots close together and holet near the
edge are necessary.- ‘No. 1841 hos Jow mois-
ture ubsorphon, ‘and the decrease in elec-
trical  properties in the presence of water ot
‘high huimidity is very small for a fabric-
base grade of laminated plastics.

YOU GET A CHOICE

The laminated plastics parts shown above were
punched from G-E Textolite grade 1841. But grade 1841
is just one of the many grades of G-E Textolite available.
There are more than fifty, and each has a special combi-
nation of properties. This variety of grades assures you
that the one specified for your particular application will
do the job. For to be successful in any application a lami-
nated plastics must have the correct properties . . . with
Textolite you get a choice.

Yes! G-E Textolite is supplied in many grades, how-
ever, these grades are also supplied in many forms—sheets,
tubes, and rods; fabricated parts; molded-laminated parts;
low-pressure laminated parts; post-formed laminates. Again

cations, you get a choice. Plastics Division, Chemical Depariment,

General Electric Company, Pittsfield, Mass.

GET THE COMPLETE STORY!
Send for the new bulletin G-E TEX-
TOLITE LAMINATED PLASTICS
which lists grades, propertics, fabri-

MOLDED-LAMINATED
PARTS—Textolite is custom
molded directly to shape.
Molded laminated products
are among the strongest
plastics parts produced,

cating instructions and derailed in-
formation about the five forms of
Textolire. Fill in and mail the coupon
below for your free copy.

PLASTICS DIVISION (AB-7), CHEMICAL DEPARTMENT |
GENERAL ELECTRIC COMPANY
ONE PLASTICS AVE., PITTSFIELD, MASS.

LOW-.PRESSURE MOLDED
PARTS — Extremely large
and irregular Textolite
shapes are custom molded
by the low-pressure lami-

Please send me the new G-E Textolite laminated plascics bullecin, |

nating process, N AT, e e
POST-FORMED LAMINATES
—Sheets of Textolite lami- Address e e
nated plastics are custom
formed into simple shapes City... State. ..
by this very inexpensive
method. .
GEN ERAL )ELECTRIC |
CD47-E3 |
TELE - TECH ¢ July, 1947 13
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SPRAGUE

FIONEERS OF ELECTRIC & ELECTRONIC

“(MIDGET |

CAPACITORS

PROGRESS

. « - that operate at high temperature
.+ « that are really moisture resistant

Sprague Types 68P and 69P MIDGET Paper Di-
electric Capacitors are the first small-size tubulars
to operate at 85°C, and to have adequate humidity
protection. They are moderately priced to meet the
needs of small radio receivers, “personal” radios
and other electronic instruments where high com-
ponent quality in minimum space is essential.

The usual practice in producing small capacitors
is simply to “‘whittle down” conventional types. Di-
electrics are made thinner. End seals are reduced in
depth. Protective wrappers are eliminated—and
troubles have invariably cropped up tn dirvect rela-
tion to this sacrifice of normal safety factors.

Sprague Types 68P and 69P Midgets, however,
prove that really small capacitors can be fully de-
pendable. Made by new processes and with new
materials, they are a direct adaptation of Sprague
experience in engineering reliable, humidity resist-
ant capacitors for the proximity fuse and other:
small electronic assemblies for war equipment.
They operate satisfactorily at high temperatures.
They meet the proposed RMA humidity specifica-
tions. So eminently satisfactory have these little
capacitors proved that they are already replacing
the larger-size Sprague Type AG Paper Tubular:
Capacitors in many applications.

Write for Sprague Engineering Data Bulletin 202

SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS.

*Trademark Reg. U. S. Pat. Office

TELE - TECH + July.
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A%WDU Mont instrument for peak-to-peak voltage measure-

—

ments! Measures any waveform! Can be used with any oscillograph!

DU MONT 1vre 264-A

PLACE IT RIGHT ON TOP OF YOUR OSCILLOGRAPH!

VOLTAGE ?CAUBRATOE

Cameopiasn LM
FREa %0 PO AT

il

i o T PME RLEEL

©

—— R

Example: Typieal
complex signal;
peak-to-peak volt.
ages unknown,

i o - P Nt

Adjust amplitude of this calibral-
ing signal to match desired peaks
of unknown signal. Read voltage
from dial settings of calibrator,

B The Du Mont Type 264-A Voliage Calibrator is
designed to measure the peak-to-peak voltage of
any signal being viewed on a cathode-ray oscillo
graph. Small, low-priced, convenient, it may be
used with any commercial cathode-ray oscillograph.
The output is essentially a square wave the ampli-
tude of which is continuously variable from 0 to 100

volts. By merely throwing the selector switch, either
the unknown signal or any of four ranges of cali-
brating voltage may be applied to the input of the
oscillograph. There is no need for switching leads
between signal and calibrating voltage. Unlike a
voltmeter, measurements may be made of any part
of a complex, composite waveform with Type 264-A.

B Descriptive bulletin sent on request.

© ALLEN B DU MONT LABORATORIES INC

ALLEN B. DUMONT LABORATORIES, INC

R T
A~

TELE-TECH ¢ July, 1947 15
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James Watt—(1736-1819)
8 FIRST ic build a practical steam engine

R

lames Watt, o Scoftish instrument moker, began his
experiments when he received a model of the Mew-
comen atmospheric engine to repair. This sarly engine
was simply a pump employing steam to raise a piston
and atmespheric pressure to return the stroke. Watt
admitted steam to both sides of the piston alternately.
He alse changed the reciprocating motion into rotation
with a crank and connecting rod—producing the first
practical steam engine. The unit of electrical power is
named in his honor.

in rheostats...today

More manufacturcrs have standardized on Ohmite rheostats for their products
. .« more campanies are buying these rheostats for their own use . . . than any
other make on the market today. One of the important reasons for this preference
is that Ohmite rheostats have established a reputation for dependability under
frequent service and adverse operating conditions. It will pay you to standardize
on Ohmite rheostats for your product.

Be right with OHMITE  Rheostats » Resistors « Tap Switches
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OHMITE

RHEOSTATS

TANDEM
ASSEMBLIES

Ohmite rheostats can
be mounted with two,
three, or more in tan-
dem, for simultaneons
operation of several
circuits by one knobh.

with BUSHINGS
for special
panel thickness

Rheostats can be fur-
nished with extra-long
bushings and shafts for
pancls over 14”7 and
up to 2”7 in thickness.
Five bushing Jlengths.

with SCREW
DRIVER SLOT
SHAFT

Shaft ends can be slot-
ted for operation with
a screwdriver, where
few adjustments are
needed. Minimizes
tampering with setting.

with DEAD LUG
OFF-POSITION

Opens the circuit at
the high resistance po-
sition as the contact
passes on to the lug,
which is disconnected
from the winding,.

with SNAP-ACTION
OFF POSITION

‘Opens the circuit at

the high or low resist-
ance position. The con-

tact brush snaps into
RE SIS TO RS an insulated notch
TC HE S next to the lug, provid-

ing indcxing.

OMITE

RHEOsTATS

in TABLE MOUNTING
CAGES

Used to prevent me-
chanical injury to the
rheostat or human
contact with eleetri-
cally “live” parts.
Tabletop mounting,
ventilated enclosures,

with TOGGLE SWITCH
and EXTRA LUG

Permits dual switching
of rheostat and inde
pendcnt circuits, Rheo-
stat winding is termi-
nated at an extra lug
located where the
switch opens.

T

with DEAD-SECTION
OFF POSITION

Opens the circuit at
the high or low resist-
ance position as the
brush passes off the
lug onto an insulated
section. Medium duty.

with TOGGLE
SWITCH

Toggle switch is oper-
ated with a positive
snap by the rheostat
arm at either end po-
sition, Used for heavy
duty applications,



www.americanradiohistory.com

These Federal H-F Cables
are helping to make instrument
~ landing systems safer.

.. und you get the same
dependability and performance

FEOSRAL WP cAsles in Every Federal Cable — for

Aeriol Navigarion Every High-Frequency Application

APPLICATION

Equipment . . . . | K-45, K-31
Amateur Radio "Hams" K-1046, K-1128, K-32
K-49, K-45, K-38
Television and FM
Leaditn K51,  K-1046 AT MA_](.)R AIRPORTS from coast to coast, Fed -
K-1079, K-1126 eral’s high-frequency cables, Types K-45 and
Microphone & PA Systems K-1158, K-1077A, K-102 K-51, are being used for the most vital of all
Radio Broadcast electronic jobs —in instrument landing sys-
Equlpment . . . . . K-12, K-13, K-14 tems for aircraft! This selection of Federal
Aircraft Antenna Wire K-1064, K-1081 cables is a recommendation that assures top
Mobile Radio Equipment K-12, K-13 - performance for all of its varied uses, cover-
K-14, K-45

ing the entire high-frequency spectrum. For
Federal makes the world’s largest quantity of
high-frequency cables, of greatest variety.

DATA FOR K-45 AND K-51 CABLES Wherever high-frequencies are used — wher-
ever superior performance and dependability

Nominal Attenuation (db/100H) K-45 K-51 : " d
et 30Me . . ... L7 are required — you’ll find Federal cables on
100 Me . . . . . . .- 2.0 3.6 |  the job. Their unusually low attenuation
300 Me . .o 4.0 7.0 losses assure maximum energy transfer with
400 Me . . . . L., .. 5 10 P I . ey ey
1600 MC si minimum radiation. And their flexibility, re-
C L. 5 . .

3000 Mc . . . .. .. .. W sistance to weathering, abrasion

Characteristic Impedance—Ohms | 52 95 and corrosion, mean longer life,

Capacitance per Foot (uuF} . . . - g %

even under the most severe

Volts ) ..
(ems conditions.

Write for Federal’; latest bulle-
tin — Dept. £-00.

SELENIUM and INTELIN DIVISION, 1000 Passaic Ave., East Newark, New Jersey

{n Conudo: — Federal Electric Manufacturing Company, Lid., Montredal.

reseorch and engineering orgonization, af which the Federal Export Distributors: — International Stondord Electric Corp., 67 Broud 5t., N.Y. C.

REEPING FEDERAL YEARS ANEAD...is IT&Ts world-wide
Telecommunication Laborataries, Nuiley, M. 1., is a unit.

TELE-TECH * July, 1947 18
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Make it MALLORY...and Make SURE

* ¢ & & 9 ® o &4 & & & & @ ® @ & v 8 €

Types and sizes vary,

& & & » & » & »

but standards

of quality never! _

OU don’t need more than an elementary knowledge of vitreous

enamel resistors to know that if they’re conservatively rated to
withstand severe overloads . ..if theyre solidly constructed and
strongly resistant to moisture, fumes and heat .. .if they’re more
reliable, more accurate and have a better appearance than the
average . . . they're the kind of resistors you want. Mallory resistors
are that kind, and that’s why you’ll find them in so many communi-
cations, industrial and laboratory applications, or whenever depend-
ability is essential.

The Mallory line includes a large variety of standard fixed tab, adjust-
able and ferrule types . .. the famous series of “RN’’ resistors that
meet JAN Specifications, Characteristic F. There are many different
sizes and wattage ratings available, but the emphasis always is on
premium quality. Write for our Engineering Data Folder giving full
information, including charis and photographs, on all Mallory
Vitreous Enamel Resistors.

§ P.R.MALLORY & CO.Inc. B \

~ (FIXED' AND

 VARIABLE)

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

TELE-TECH - July, 1947
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The effects of attenuation and impedance mismatch
on FM and Television reception are minimized by
Anaconda Type ATV* lead-in lines.

The satin-smooth polyethylene insulation of Type
ATV line sheds water readily, thus avoiding subse-
quent impedance discontinuities. This material also
has exceptionally high resistance to corrosion. Count
on Anaconda to solve your high-frequency transmis-
sion problems—with anything from a new-type lead-in

line to the latest development in coaxial cables.
w#An Anaconda Trade-AMark

ANA(’:/BN DA

Lead-In Lines Play an Important
Part in Television Reception

Anaconda offers a complete selection of Type ATV
lead-in lines for 75, 125, 150 and 300 ohms imped-
ance unshielded and 150 ohms shielded. For an
electrical and physical characteristics bulletin, write
to Anaconda Wire and Cable Company, 25 Broad-
way, New York 4, N. Y.

e ANACONDA WIRE AND CABLE COMPANY

TELE -TECH -+ Jul:, 1947
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See bury *»M>° Three-post
construction, CAPACITY: fourteen 10-inch
records, or twelve 12-inch records, or twe(ve}
10 and 12-inch records intermixed.

SIZE: 14Y4 x 14Y4 snches,

Seeburg
construction. CAPACITY: fourteen 10-
inch records, or ten 12-inch records,
SIZE: 1214 x 12Y% inches.

You know how much a dependable record
changer can contribute to the perform-
ance of a radio-phonograph combination.
Then why not go on record with Seeburg
Changers in the phonographs you manu-
facture?

Seeburg produces three changers—the
new intermix “M?”, the *L”’ and the *K”.

GQK 22 Two-post

While each is designed for combinations
of varying price range, all three are en-
gineered to provide the last word in lis-
tening pleasure. When the changer is a
Seeburg, you can count on quiet, simple
operation . . . constant, sustained speed
. . . minimum time between changes . . .

long record life,

Seeburg °°

SIZE: 14Y, x 14Y, inches.

1500 N. Dayton Street .

o2

Two-post
construction. CAPACITY: fourteen 10-
inch records, or ten 12-inch records.

EE FINE CHANGERS!

J. P. SEEBURG CORPORATION

Chicago 22, .

TELE - TECH
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Exacting specifications of South’s most powerful
independent station met by RAYTHEON precision engineering

We're mighty proud to see “660 in Dixie” on the air with a
complete station installation featuring Raytheon’s modern new
5000 Watt AM Transmitter.

Big station engineers all over the country designed this trans-
mitter. It is custom-engineered to their specifications, to give
you exactly what you've always wanted—providing the utmost
in broadcast excellence and reliability.

Consider just a few important points of superiority: HIGH
FIDELITY SIGNAL e SIMPLIFIED CIRCUIT DESIGN e LOWER
OPERATING COST ¢ AUTOMATIC RECYCLING o COMPLETE
OPERATIONAL CHECKS e FAST, EASY MAINTENANCE—through
convenient servicing from within e INSTANTANEQUS POWER
REDUCTION for nighttime operation.

Truly, Raytheon is establishing new standards of excellence in
broadcast equipment. Get all the facts before ordering your
transmitter. Write or wire today for eight-page illustrated folder,
including complete technical specifications and schematicdiagram.

Dovatod lo Researcte ard e//[alet/zlc&l/ic)izy
for e Troadcastlirng Frictees by

MWW amed

The Raytheon Control Console provides fully automatic remot
control of all transmitter operations, plus ample studio switchin
facilities for emergency programs originating at the transmitte
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It stays awake fo help you sleep

VER see a blanket with a brain? This little

bedside control case is the “brain’ of the
General Electric Automatic Blanket — the last
word in sleeping comfort. It keeps the blanket at
the right warmth, despite changes in room tem-
perature. An important {eature of the control
case is the G-E Neon Glow Lamp that lights up
when current is on and serves as a reminder to
turn off the blanket in the morning.
This tiny lamp uses less than two
cents worth of current a year!

Successful appliances for every

home use are similarly equipped v
with G-E Neon Glow Lamps—the  \ry : :

o s ] \ Automatic blanket control keeps an eye open all night —
glow that lets you know. ) this tiny G-E lamp, that glows when blanket is “on.”

...and it keeps an eye on profits too/

HESE few appliances mercly hint at the hun-
TYPICAL APPLIANCES USING G-E GLOW LAMPS dreds of ways General Electric Glow Lamps
arc used to add convenience, beauty, safetv and
sales appeal to electrical equipment of all kinds.
Perhaps vou, too, will find a valuable profit oppor-
tauity in the following G-I Glow Lamp features:
1. Distinctive orange-red glow—high visibility,

2. Dependable long life—NE-2, featured above. has

life rating in excess of 25,000 hours.

3. Low current consumption—as little as 1/25 watt.
AUTOMATIC IRON uses glow
lamp 1o indicate 1ehen liedr is
Just right.

ELECTRIC RANGE. Glow lamps
indicate when any switeh or any

4. Low brightness, low heat.
oven setiing is on.”

|
|
|
|
I
|
l 5. High resistance to shock and vibration.
6. Can be installed iu small space.

7. Variety of sizes and wattages.

8. Operate directly from regular 105-125 and 210-
230 volt circuits, AC or DC.

REMEMBER— Every electrical device should have a live eir-
cuit indicator. G-E Glow Lamps are ideal for this purpose.

Neon Glow Lamps and their application to yvour product.

G-L LAMPS

GENERAL ) ELECTRIC

Nela Speciaity Div. Lamp Dept., 1 Newark St., Hoboken, N. .

IRONER, Glow lamp pilot light
helps to avoid leaving appliance
“on” by mistake.

WATER HEATER. Glow lamp
lights up when desired water
temperature is reached.

|
|
|
|
I
I
|
|
| SEND FOR free bulletin containing full information on G-E
|
I
|
|
|
l
I
1
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The Collins 185-1 Aircrafl
Transmitter-Recaiver

COLLINS

NS

The Collins 180K-1
Antenna Loading Unit

Commercial airlines and owners of executive
type planes have found that the Colling 185-1
gives them the dependable long range communi-
cation they want. They are able to establish and
maintain firm contact with ground stations, even
under adverse conditions.

The 185-1 delivers more than 100 watts of
power on any of twenty crystal controlled fre-
quencies. The receiver section, of superhetero-
dyne design, also has twenty crystal controlled
frequencies. Frequency range is 2.7-12.0 mec, After
the equipment has been pretuned to desired
channels, all frequency selection is automatic.
Remote control is provided.

A single 1% ATR unit cabinet contains the

IN RADIO COMMUNICATIONS, IT'S . ..

COLLINS RADIO COMPANY, CEDAR RAPIDS, IOWA

11 West 42nd Street, New York 18, N. Y, .

TELE-TECH * July. 1947

transmitter, receiver, and dynamotor power sup-
ply. The receiver operates directly from the 28
volt d-c power source. Weight, including shock-
mount, is 60 pounds.

Other models:

The 185-2 includes CW facilities.

The 185-3 includes CW facilities and has a
frequency range ot 2.7 to 18.0 megacycles.

The 180K-1 antenna loading unit efficiently
transfers the power output from an 18S to any
standard commercial fixed antenna. Remote con-
trolled, pretuned operation for ten channels is
provided. Nominal input impedance is 50 ohms,
Weight 12 pounds. Size 12" w, 714" h, 104" d.

Il
Il

-3
v

458 South Spring Street, Los Angeles 13, California

www americanradiohistorv com
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Broadcasters keep on buying more and more

h . d . of these popular Western Electric Cardioids.

s t el eal mlke That’s because they deliver quality performance, are
attractive in appearance, and offer six pick-up patterns

0 r all . . . omni-directional, bi-directional, true cardioid

and three modifted cardioid patterns . . . which

enable you to master *most any pick-up assignment

in AM, FM, or Television broadcasting. Ior all-

around quality of pick-up~-there’s nothing better
than a 639B Cardioid. For full information, get in
touch with your local Graybar Broadcast
Representative or write Graybar Electric Co.,
420 Lexington Avenue, New York 17, N. Y.

Weslern

Elecrric
6398 CARDIOID

Performance... Appearance
...Versatility

QFKICES IN 93 PRINCIPAL CITIES

These six pick-up pat-
terns are available with
the 4398 Microphone,

e atibtid g
GGWBER
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Formerly the TELE-communications TECH-nical Section of

shasrd ualle Wy Ysrdlas

O. H. CALDWELL, EDITOR * M. CLEMENTS, PUBLISHER * 480 LEXINGTON AVE., NEW YORK {17}, N. Y.

- Pulse Possibilities Loom Large

Pulse technics for communications purposes are
attracting an increasing amount of attention. Already
several such systems have emerged from the labora-
tory stage, have demonstrated their value for commer-
cial apnlications and appear to hold great promise in
multiplying the usefulness of an already crowded
spectrurm,

How far pulse methods can be carried is still an
engineering question, but advantages so far revealed
indicate the need for continued, and accelerated, in-
vestigation. There are those who hold that pulse
technics have no inconsiderable possibilities for
broadcasting, particularly for FM—perhaps for TV
—and that some day soon the industry may be in
for a revolution.

TV’s Increasing Appeal

A group of radio men who have television sets,
were recounting their experiences “looking in” on
TV, day after day, month after month. All agreed
on one point, to wit: Not until one has a television
set in his own home and uses it nightly, does he
fully realize the tremendous impact of television as
a new force in everyday living! All these men had
heard the familiar television arguments for years,
and were only casually impressed. But when some
circumstance actually put a TV set into the living-
room, a new enthusiasm affected the whole family.

This is evidence that the new television industry
is being built on a mighty sound basis, as members
of the general public duplicate these experiences.
It means big growth and development for all who
have a part in the coming TV era.

THE ENGINEER MUST RE-ORTENT HIS THINKING.

Space-Radio’s Beginnings

Full moons of recent summer evenings remind
us that radio liberties with Luna’s fair face were
first considered just 18 years ago. For it was in
1929 we learned from a personal visit to the Naval
Research Laboratory at Washington, D. C. that Dr.
A. Hoyt Taylor even then considered radio reflections.
from the moon perfectly feasible.

Dr. Taylor had been picking up delayed echoes
of as much as a quarter of a second, corresponding to
two complete encirclements of the globe. From this
he estimated that a ten-fold increase in either trans-
mitter power or receiver sensitivity should get echo
signals from the moon, 238,000 miles distant. Later,
on 32 mc, a bulky fixed array was tested when the
moon came within its beam, but without adequate
power, definite results were not obtained.

But as all the world now knows, it was from this
radio-echo work that radar itself was born!

Noise Pressure of Fish Sounds

It is now well known that sensitive hydrophones
used to detect the presence of enemy vesseis, sub-
marines, torpedoes and other engines of war, were
seriously affected by the noise made by schools of
fish. These fish sounds often gave false alarms and
caused great confusion. Extensive work resulted and
numerous records were made at the Navy’s Under-
water Sound Laboratory at New London, Conn., of
various kinds of fish noises,.

Interesting to note is that schools of fish managed
to create a sound pressure of around 100 dynes per
sq. cm, in the water. As to the kinds of noises made.
these vary from grinds and hisses to roars similar
to those made by sea lions at the Zoo.

He must act in a way that will give

his special training and abilities greater influence on industry and on society. He must adjust his ideas to o new set of
standards for personal conduct. The responsibilities that go with any type of engineering are enormous, and now more

“man in the street” should be able to jook to the engineer for guidance

than ot any other time in the world’s history the
in a scientific world. | am confident that application of the orderly thinking and the precise method of science to the
problems of society would pay as high dividends as they have in the production of material wealth.—Dr. C. B. Jolliffe,

Executive Vice-president, RCA Laboratories, Princeton, N. 1.
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Instantaneous sampling of speech represented by multi-unit code of

on-or-off pulses permits distortionless reconstruction without noise

® At one time the whole communi-
cation art found it possible to get
along with only two forms of mo-
dulation—amplitude and frequen-
cy. Now the engineer who can even
enumerate the various modulation
methods in use is in a class by him-
self. A few of the newer methods
under serious investigation are
pulse amplitude modulation, pulse
frequency modulation, pulse time
modulation, pulse width modula-
tion, and the method to be de-
scribed here—pulse code modula-
tion, (known also in some quarters
as pulse count modulation.) A
comparision of these systems is
illustrated in Fig. 1.

Most of the newer communica-
tion systems use modulation
methods based on time variations,
so0 as to get away from difficulties
attending the transmission of am-
plitude level variations. As indi-
cated, most of them are pulsed sys-
tems. The first consideration in
analyzing the value of any modu-
lation system is its capability of
transmitting speech with clarity
under all practical operating condi-
tions. Circuit noise and interference
on long circuits, where many re-
peater points are required, may
build up to values greatly in excess
of what the service can tolerate. A
problem of similar nature may oc-
cur when an uhf communication
circuit is established with many
relay points. For example, the PCM
system, illustrated at the bottom cf
Fig. 1 has important capabilities
inasmuch as there is a chance of
reconstructing pulses at repeater
points so that the accumulation of
noise effects over long circuits 1s
avoided. All one needs to do is to
reconstruct or ‘“regenerate” the

_pulses before they have deterior-
ated to where the noise approaches
the signal level.

28

ITH the development of

coded pulse transmission
for the first time the cumula-
tive noise no longer affects
transmission over long cir-
cuits, because it permits the
regeneration of the pulses to
their original characteristics
at each repeater point. The
system 1is known in Ssome
places as pulse count modu-
lation.

PCM 1is expected to find
great use in conjunction with ™ |
pulse transmission over mi-
crowave radio relay commu-
nications systems on which
many Simultaneous conversu-
ttons can be carried. In such
transmissions  the  higher
quality requirements can bhe
attained by wusing a six or
seven digit code.

Theoretically there need be no
distortional effects attending any
type of pulsed modulation system,
provided the ratio of the audio
frequency to the pulsing frequency
is less than 0.5. However, good in-
telligibility in communication also
depends on other factors besides
transmitting a certain minimum

Fig. 2-—Instantaneous amplitudes of o
wave are rtepresented by 32 discrete
level notations
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range of audio frequencies. Prac-
tically it has been found that In
commereial communication systems
having intelligibility capabilities
suitable for average applications,
the pulse rate can be almost as low
as twice the value of the highest
audio frequency to be transmitted.
In this discussion a value for the
latter of approximately 4000 cycles
will be assumed, which calls for
a minimum pulse rate of 8000 p.p.s.

Of course this means that some
cycles of the speech wave, having
a fundamental near the upper end
of this transmitted band would be
represented by only two pulses,
but lower down, at frequencies
near and below the middle fre-
quencies a cycle of the waveform
would be sampled ten or more
times at equispaced intervals dur-
ing its length.

This condition is found with all
forms of modulation where the
wave is sampled as to its ampli-
tude at definite intervals. It must
be kept in mind that the amplitude
of the wave that is found during
the passing of some particular
pulse may depend on both from
the summation of the instantaneous
levels of cycles of many different
unrelated frequencies that may ap-
pear in the voice wave at that in-
stant, and the average sound level
of the speaker’s voice. To carry an
accurate picture of all these condi-
tions many levels of amplitude
must be portrayed accurately.
This holds for all pulse modulation
systems. They differ only in the
methods whereby the AM pulses
are converted to forms that will
pass the data relating to the ampli-
tude levels through the system to
the detector without thereafter ac-
tually dealing with those ampli-
tudes as such.

TELE-TECH -+« July, 1847


www.americanradiohistory.com

By RALPH R. BATCHER,
Consulting Editor, Tele-Tech

The advent of many new pulse-
handling technics using electron
tube circuits has made practical
the utilization of many modulation
schemes that once would have been
considered fantastic because of
equipment complications. At pre-
sent, pulses now can be controlled
as to amplitude, rate of recurrance,
length (or duration), and wave
shape, by simple circuits. In the
following  analysis the term
“pulses” describes the envelope ui
the carrier that handles the modu-
lating information, with no regard
to the actual number of carrier
frequency cycles composing each
pulse.

In any pulsed system it is pos-
sible to utilize the idle time be-
tween pulses for several other
series of pulses, interleaved but
offset as to time with respect to the
original series. Time division will
permit, say, eight or more separate
conversations to be carried on si-
multaneously, each channel cpera-
ting during its allotied intervals.

Two papers (1), (2) have re-
cently been presented covering the
basic concepts of pulse code modu-
lation, describing two methods for
carrying out the process. This
article will review briefly the basic
concepts of the system as reported
in these papers.

Basically the PCM concept is
unique among pulsed modulation
systems. As with other pulse
methods a number of samples are
in effect taken of the amplitude of
the voice wave, at a rate that will
give at least two per cycle for the
highest frequency but many more
than this at lower tones as pre-
viously described. These samples
are short pulses whose amplitude
represents the instantaneous height
of the signal wave at the selected
time intervals. Where the system
differs is that information as ‘o
these heights is conveyed over the
system by a special code. usually

TELE-TECH -+ July. 1847
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a five-digit code permitting the
handling of 2° = 32 levels as de-
scribed later. This would permit
any possible amplitude level to be
described by noting which step in
the 32-level standard system is its
nearest eqguivalent, (as in Fig, 2).
Each step in this series is desig-
nated by a coded signal. These
code conversions are made automa-
tically by special electronic cir-
cuits.

The use of codes in transmitting
intelligence is very old. In the
Morse code, combinations of two
pulse-duration intervals handle all
the transmitted information, but
the unscientific manner in which
the code was set up* prevented the
utilization of simple electrical cir-
cuit coders and decoders to do the
translation. Complete automatic
operation was impractical. The
* The Morse code was based on the plan of

having the simpler combinations represant

the most often used letters, an excellenl
plan for manual operation but less eificient
and complex in automctic systems. On the
olher hand the code used in the teletype
system has o delfinite number of on or off

signals in a group representing each char-
acler.

teletype code was better in this
regard since it permitted combina-
tions of relays to operate or not,
simultaneously, to set up and print
the desired character.

In the pulse code modulation
system information concerning the
amplitudes of the successive pulses,
obtained by sampling the voice
wave signal, is transmitted by
sending out the correct succession
of code signals. The resulting code
shown in Fig. 2 seems to be formid-
able, but the value of this particu-
lar arrangement can be explained.

First it uses the binary system
of counting whereby a plurality of
information units can be specified
uniquely by particular combina-
tion of two-valued digits. For ex-
ample, a single pulse system could
telemeter two values of informa-
tion such as “yes” or ‘“no,”” “up or
down’ etc. By permutation a two-
pulse code could convey four
levels, “‘off-off,” “‘off-on,” “on-off”
and “‘on-on.” Similarly by ordinary
permutation rules, a three-pulse

Fig. 3—Method of counting up equispaced pulses and converling to coded equivalent.

Qutput waveform at (A) is shown as item 19

in Fig. 2A. Operating times of counters are

shown at X. At the end of the 19th pulse, first, second and fifth counterpairs are left
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code would handle 8 levels, etc.
The exact relation in this binary
system is that N code digits will
convey 2" discrete values of in-

. formation. Next, the binary system

of counting is readily handled by
electron tubes. The code uses
exactly the same operating se-
guence found in the well-known
scale-of-two counting systems used
in G-M counters, etc.

Decoding Methods

At the receiving end, the wave-
form is reassembled according to
the 32 levels of signal amplitude
as indicated by the decoding of
pulses. The process is not unlike
that of plotting a curve on graph
paper from the information as-
sembled on data sheets, but in
the PCM arrangements all coding
and decoding is done automatically
and very rapidly with electronic-
circuits. As usually set up, 16 of
the 32 code units show amplitudes
in the negative direction and 16 in
the positive direction. Each single
code group consists of from zero
to five successive pulses present or
absent from assigned positions in
the group.

Another advantage of the sys-
tem is that a sort of logarithmic
relation exists between the number
of digits in the basic code and the
capability of the system—the addi-
tion of one digit in any case doub-
ling the accuracy of the transmis-
sion. Six-pulse code would give 84
levels, and seven pulses 128 levels,
ete. A seven-pulse code system is
sufficient for high quality message
service.

Lastly the pulse levels can be
converted to a binary code signal
by simple electronic circuits at
extraordinary speeds — several
hundred thousand complete code
combinations per second being a
commonly used speed. Similar cir-
cuits can be used to decode the
signals and to reconstruct the ori-
ginal waveform from the resulting
information. '

An experimental system of pro-
ducing such coded signals from
amplitude changes of the sampled
pulses, shown in Fig. 3, as de-
scribed by Black, (1) was set up to
produce eight voice channels on a
time sharing basis. The system uses
@) A S. Black and J. O. Edson, (BTL) pre-

senled at Summer Meeting AIEE 1947
"Pulse Code Modulation.”
TELE - TECH =* July, 1947
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a chain of five scale-of-two coun-
ter pairs. This arrangement, long
used in numerous other applica-
tions, consists of a succession of
so-called flip-flop circuits. In this
case it might contain ten tubes in
five pairs, with cross connections
between the pairs so that no more
than five of the tubes can pass
anode current at any instant. The
five pailrs are interconnected so
that the first pulse will operate the
first tube in the first pair. The
second pulse will operate the
second tube (thereby releasing the
first tube}, and the operation also
sends a pulse into the next pair.
Each pair delivers one pulse to the
output for each two pulses re-
ceived so that the last pair does not
“operate” until 16 pulses are re~
ceived.

Therefore in this PCM system
each column of digits shown in
Fig. 2a can be handled by one pair
of tubes in such a counting chain.
Here the second tube of the first
pair alternately operates and re-
leases on successive pairs of pulses.
The process continues through
other pairs and the last pair oper-
ates on the 16th pulse and stays up
for 16 more. Here the word ‘“‘oper-
ate’ refers to a conductive state in
the second tube of the pair.

As described by Black, the 8-
channel system operates as follows.
The voice signals in each channel
are first passed through a low-pass
filter (4kc cut-off) and applied (o
a circuit that operates 8000 times
a second giving a sample of the
voice signal amplitude in the chan-
neils at those Intervals. These
sampling pulses have uniform
length but vary in amplitude. For
multichannel, time-shared opera-
tion, between the sampling pulses
of any one voice channel, samples
of the amplitudes of seven other
conversations are  successively
taken.

This is accomplished by two fre-
-quency dividers; one a scale-of-
five ring counter which delivers a
series of pulses at 1/5 the standard
frequency rate (i.e. 64,000 cycles)
and a scale-of-eight ring counter
which distributes this series of
pulses into eight circuits, each then
receiving 8000 equispaced pulses
per second. Each pulse length is
equivalent to one-half cycle of the
64,000 cycle frequency, that Iis,

TELE-TECH -+ July, 1947

nearly 16 microsecond duration.
They are then converted by
electronic circuits to pulses having
constant amplitude and lengths
having a logarithmic relation with
respect to the original amplitude.
The starting times of the pulses
are still equidistant so that the con-
dition so far is the same as in a
pulse length modulation system
(Fig. 1). In the latter, however,
the logarithmic relations are not
necessarily maintained.

Logarithmic Conversion

In this logarithmic conversion
from AM to length-modulated
pulses, a capacitor is charged with
a potential that is definitely related
to the height of the amplitudes of
the sample pulses. The time re-
quired for this capacitor to dis-

charge to a specified voltage de-
pends on the strength of the
charge, so the duration of the dis-
charge current furnishes a means
of obtaining pulse length modula-
tion, each pulse having a definite
starting time and a duration that is
varied as required.

These PLM signals are used io
key a 1600-kc sine wave signal
{obtained from the amplified fifth
harmonic of the 320-kc signal)
which sends a group of pulses rep-
resenting half cycles of the 1600-

" ke signal into the first stage of the
five digit binary counter described
above. Depending on the width of
the keying pulse, from 0 to 31
counting pulses get through and
set up the code signal, When the
count has been established and ths
tubes are either “operated” or not,
a rather intricate problem must be

Fig. 5—Block diagram of PCM transmilter coder. Values stated assume system require-
ments similar to Fig. 3. Original charge on capacitor (B) is reduced step by step by sub.
traction circuit, and remainder compared with local voltages
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handled—the conversion of the in-
formation resulting from the condi~
tion of the counter tubes info a
transmittable code signal.

At the end of each count this is
done by having each pair of the
binary counting system “condition”
a storage capacitor whenever the
pair is at its “operated” level
These counters have already con-
verted the particular value of the
32 possible signal levels into a five-
digit setup combination. This com-
bination appears simultaneously
but must be read off consecutively,
since the pulses occupy assigned
positions in a group.

This is handled by picking off
in succession the potential of those
storage capacitors of each counter
pair which has been left operated
as described above. To do this
gating, amplifier tubes are con-
nected to each storage capacitor and
are turned on one after the other
in quick succession to “report”
whether its own particular binary
pair is operated or not.

Incidentally, a reset pulse re-
stores the counters to their normal
guiescent state to await the next
series of pulses coming along ap-
proximately 16 microseconds after
the start of the first set.

Briefly, the rest of the system
uses typical pulse handling tech-
nics. The output from this pulsed
amplifier is a series of up to five
more-or-less similar pulses having
definite time positions in a group.
They are then applied to a pulse
shaper to equalize their shapes and
duration. The shaper delivers an
output of pulses at a 320 ke rate,
having uniform amplitude and
duration. The transmitted signal
contains a prominent 320 ke com-
ponent that is separated out at the
receivers by tuned amplifiers to
produce a synchronizing signal.
This signal is divided by 5 and
then by 8 to give an 8000 cycle
confrol signal at the receivers.
This division develops an ambi-
guity, however, which must hbe
settled by ‘framing” pulses or
other synchronizing methods
known in other fields.

At the receivers, the five-digit
code groups are decoded in a man-
ner somewhat the reverse of the

Fig. 4—Method of decoding reported by
Goodall sums up the weighted values of

the iransmilled code
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above, and the resulting ampli-
tude modulated pulses are passed
through a low pass filter to reesta-
blish the voice channels. PCM re-
quires (with the foregoing fre-
quency and channel assumptions)
the transmission of a 320-kc pulse
rate over the system. Such signals
have been transmitted successfully
over radio and a transmission path
whose bandwidth was limited to
420 ke. The bandwidth require-
ments per channel are somewhat
higher than with some of the older
systems of modulation.

A somewhat different approach
to the coding and decoding prob-
lem has been described by Good-
all(®*). This system accomplishes
similar results insofar as the trans-
mission of AM pulses into a five-
positional signal code is concerned
but uses radically different circuits.
(It may be mentioned here that a
five-digit code is just a nominal
value in either case and that codes
with more or less digits can be
worked up, using either method, if
the quality of transmission is to be
up-graded or degraded). The ex-
perimental circuit developed has
been called a *feedback subtrac-
tion circuit” and funections as out-
lined in Fig. 5.

The AM pulses, sampled from
the original signal are applied to
charge a storage capacitor to equi-
valent potential levels. This vol-
tage is successively compared as
to magnitude with five locally pro-
vided reference voltages. The com-
parison is done with high imped-
ance circuits so that negligible
drain on the capacitor charge oc-
curs. The first reference voltage has
a value of 16 units, one-half of
the maximum of the assumed 32-
step range over which the AM
pulses might fall. If the capacitor
charge happens to be more than
16 units, a pulse is transmitted on
into the pedestal modulator which
alters its shape and magnitude to
conform with a standard, and
passes it on to the output ampli-
fier.

Thereafter, after a predeter-
mined delay, a definite reverse
charge is transmitted back to wipe
off 16 units of charge from the
storage capacitor. Of course if the

{*} W. M. Goodall (BTL) presented ai UR.S.L
Washington, D.C. (1347) “Telephony bnhy
Pulse Cods Modulatien.”
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original charge had been less than
16 units, no output pulse would
have appeared and no wipe-out
voltage would flow from the sub-
tracting circuit. If the charge hap-
pened to be exactly 16 units, it
would be completely wiped out by
reverse charge from the first output
pulse. In any case the remaining
charge is always less than 16 units,
since 32 units represents the total
charge possible under the assumed
conditions.

Thereupon another comparison
is made with an eight-unit refer-
ence level and a second digit of
the code appears if this remnant i3
more than eight units of potential.
A second charge subtraction of
eight units is then made, leaving
possibly still smaller levels to be
compared subsequently at the
four-, two- and one-unit levels.
Irrespective of the level of com-
parison at which it was produced,
the output pulse has a constant
amplitude and duration character-
istic. Its position in the group of
five pulses is the sole criterion that
shows the importance of the ampli-
tude level that preduced it. A com-
plete 32-level code turns out to be
the same as that shown in Fig. 2A
except that the five digits appear
in reversed order—the 16 unit
level coming first instead of last
and the single unit level at the end.
This is a minor detail and it is
evident that some arrangement will
become standard when commer-
cialization is started.

At the receiving position each
pulse of the group of five acts to
apply a particular unit of potential
to an accumulator circuit as shown
in Fig. 4. The first pulse (if pre-
sent) would add 16 units of vol-
tage; the second, 8 units; ete. If
any pulse is missing in the 5-unit
group the accumulator receives a
lesser charge depending on the
position of the missing pulse or
pulses.

One of the important advan-
tages of PCM comes from the fact
that it uses on-off pulses to carry
the modulation data, giving the
possibility of regenerating the
pulses repeatedly without des-
troying the information they con-
tain, provided this is done before
they have been distorted too badly
from noise and selective attenua-
tion of the transmission mediums.
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Equipment to regenerate pulses
transmits an undistorted pulse even
though a distorted pulse is re-
celved, and transmits nothing in
the absence of an incoming pulse
even though a certain amount of
noise is possible. A regenerated
pulse provides a ‘‘fresh” group
having conveyed the identical in-
telligence, a gquality similar to the
original. Therefore with PCM dis-
tortional variations are non-exis-
tant and therefore do not add up
even in the case of long lines with
many repeaters. This feature alone
offsets the disadvantage of any

New England Engineers

By the recent action of the
Institute of Radio Engineers a
plan has been set in operation to
permit the secticns in various geo-
graphical areas to plan and execute
activities of local interest in affairs
pertaining to that area and as a
regional unit to have definite
representation to an even greater
degree in the national decisions.

A view of what is possible by
regional cooporation was afforded
by the one day New England
“town” meeting held in Boston
(May 17), organized by the Boston
and Connecticut sections, which
make up the North Atlantic re-
gion of the I.R.E. Here some 650
radio engineers heard the presenta-
tion of six well-selected technical
papers and visited the exhibits nf
thirty equipment manufacturers
and representatives.

Such meetings (others in Chi-
cago and Cincinnati have been
held) may be forerunners of a
series of annual local area meetinegs
aimed to serve members who are
not able to attend the off-times
over-crowded national conven-
tions.

In the first paper, “A Low Drag
Aircraft Antenna” J. V. N. Granger
(Harvard) described a novel
radiation structure consisting of a
recessed, folded dipole element, a
part of which is provided by the
wing structure itself. Experimental
data were presented as applied to a
P80 wing,

A review of “Wartime Develop-
ments in Wave Guide Theory” pre-
sented by J. S, Schwinger
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possible equipment complications
at the terminal positions.

Although the new system is ex-
pected to be used primarily as an
adjunct to the telephone network,
it can also bhe used to transmit
radio programs, pictures and tele-
typewriter signals. For multichan-
nel applications it is believed en-
tirely practical to build a PCM
system on which 100 telephone
conversations could be carried at
one time. Such a system, if using
the seven digit code, would require
the handling of some 5.600,0600
pulses per second.

Discuss UHF Technics

(Harvard) gave a rigorous treat-
ment of waveguide structures and
accessories, including approximate
mathematical approaches to
methods of solving design prob-
lems.

“Recent Developments in Fre-
quency Stabilization of Micro-
wave Oscillators” was presented
by W. G. Tuller, ¥. P. Zaffarano,
and W. C. Galloway, all of Mas-
sachusetts Institute of Technology.
Tuller described particularly the
reference - cavity stabilization
scheme of Pound and reported re-
cent developments in this circuit
which operated over a wide fre-
quency band, capable of modula-
tion with good linearity. A theoreti-
cal stability of 2 cycles per second
at 10,000 mc was reported with a
10 cycle per sec. stabilitv at this
frequency attained.

In “Design Problems of Fre-
quency Modulation Receilvers”
Aldo Miccioli, (Associate, Dale
Pollack, New London, Conn.) dis-
closed the problems affecting the
design of frequency-modulation
receivers Including the relative
merits of wvariable-inductor and
variable-capacitor tuning. Proper
limiter and discriminator design
was considered, and the over-all
performance of a typical receiver
was described.

In a paper, “The Commercial
Design of Geiger-Muellerr Counter
Tubes”, Herbert Metten, (Syl-
vania) introduced a brief sur-
vey of conventional methods for
detection of radioactivity, followed

(Continued on page 97)
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Passenger Entertainment Systems

for Railroad Use

By JOHN A. CURTIS, Manager, Mobile Communications
Div.. Farnswerth Television & Radio Corp.. Ft. Wayne. Ind.

Four channel equipment giving automatic level control feeds any or all

cars with radio or wire recorder programs and train announcements

® The first
program distribution systems en-
gineered specifically for railway
use now are being produced by the
Farnsworth Television & Radio
Corporation and are being in-
stalled by several railroads. In
addition to providing sound dis-
tribution facilities for recorded
musie, radio programs and train
announcements, these systems
have been designed to overcome
technical and operating problems
encountered in daily railroad use.

Production was undertaken only
after the completion of nearly two
vears of laboratory and field tests.
Some of the problems, such as the
designing of wunits which could
withstand severe unilateral shock
and vibration over a period of
many years, and the utilization of
special reproducing equipment,
were solved through the adapta-
tion of war-born engineering prin-
ciples not previously used in rail-
way operations.

Care also was taken to make the
systems sufficiently flexible to
meet the passenger service re-
quirements of any railroad. All
cars oh a train may be equipped
to receive recorded and radio en-
tertainment, for example, or only
certain cars such as diners may be
equipped. Radio systems without
wire reproducers may be used,
with more than one radio channel
provided. Or a railroad may choose
to use only recorded entertainment.
The number of channels or scope
of program distribution of a sys-
tem, once installed, may be modi-
fied or expanded.

In deluxe installations, a train-
line is used to carry four or more
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complete passenger.

HE difficulties of provid-

ing for satisfactory re-
ception of broadcast pro-
grams in passenger cars of
moving railroad trains are
manifold and have resulted in
the development of new tech-
nics. Wire recorders appear
best suited for “canned’” en-
tertainment because of their
long-playing ability, immun-
ity to shock interference and
lack of loss of fidelity due to
wear resulting from comn-
tinued playing.

program channels to all cars :in
the train. For example: (1) a
channel of semi-classical music,
(2) a channel of popular music,
(3) a channel of standard broad-
cast reception, and (4) a channel
for travel talks or train announce-
ments,

Room passengers may select the
channel they prefer, or may listen
to none. Chair car passengers as a
group have available to them these
same selections. The program se-
lecting equipment in chair cars,
however, can be operated only by
the car attendant, who chooses the
type of entertainment most suit-
able for the occasion. Except in
the case of broadcasts of national
importance and universal interest,
only recorded music usually is
distributed in chair cars. Club car
passengers as a group have all
programs available, subject to the
discretion of the attendant, but or-
dinarily the use of the popular
music channel or the radio chan-
nel predominates in the lounge
car.
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The diner may carry its own
separate and fully automatic mu-
sic system which reproduces spe-
cial magnetically-recorded lunch-
eon or dinner music. After being
started by a pushbutton at the
time the meal commences, this
system operates unattended dur-
ing the entire time the diner is
open, rewinding the wire and
turning off all units automatically
at the termination of a three-hour
musical program.

In diner installations the “start”
pushbutton on the control panel
turns on the converter, the wire
reproducer and all amplifiers.
After the music has played con-
tinuously for three hours (or any
shorter period desired) all ampli-
fiers in the diner turn off automat-
ically and the recorder begins re-
winding. When the wire is com-
pletely rewound, the reproducer
and the converter automatically
turn off, and the channel is ready
for re-use.

Wire reproducers, radios and
preamplifiers to feed the train-line
are located in a locked compart-
ment in the lounge or some other
convenient car where only main-
tenance personnel at terminals
have access. This program source
supplies all the cars of the train-
line except the diner. Remote con-
trols — capable only of turning
equipment on and off, selecting the
program for the car in which the
equipment is located, and chang-
ing from -one radio station to an-
other—are under the supervision
of the car attendant.

All signals are fed to the train-
line at about zero level (reference
one milliwatt) under the influence

TELE- TECH + July, 1947


www.americanradiohistory.com

teswar nEgyLaTEn
[T womer LT
. ; Bvem o

= TRAY LANE CaDct
L3 TeistRD emies

BUBLIC 4GORESS AuDND

FOPULAA MUS IO AUDN ——

TEW . CARESIGAL MU GUD

Left is the wiring arrangement for a typical program source con-
sisling of four wire recorders and radio receiver together with
PA microphone. Right iz a typical room car installation with its

channel distribution system

of an automatic level control.

Train announcements may be
made from microphones in one or
more cars. Announcements auto-
matically interrupt programs in
group listening cars, and, if de-
sired, in the diner. Room passen-
gers do not hear train announce-
ments automatically but are noti-
fied by a control panel light that
an announcement is to be made,
thus giving them an opportunity to
select the train announcement
channel if they desire.

One reason the nation’s rail-
roads until recently were hesitant
to 1install electronic equipment
aboard trains was the high cost of
servicing. Previously, whenever it
was necessary to make routine
checkups or do maintenance work,
train cars containing such equip-
ment had to be moved into a yard
and kept out of service while per-
sonnel worked on the electronic
units. To remedy this uneconomi-
cal and impractical practice, unit-
ized plug-in construction has been
used in the design of all units in
the Farnsworth systems. Automa-
tic breakaway plug-in type con-
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nectors on the units permit their
removal and replacement with
spare units without tools by non-
technical personnel within a few
seconds. Thus all cars can be kept
in service and the equipment units
can be taken to the railroad’s
shop for maintenance or repair
work,

Fidelity Requirements

With the rapid postwar increase
of FM broadcasting and its ap-
proval by the public, it was obvi-
ous that basic components of the
systems—such as amplifiers, trans-
misgion lines and speakers—would
have to be capable of rendering
flat response beyond the present
limitations of standard broadcast
stations. High fidelity audio dis-
tribution systems were therefore
required to secure any advantage
from the future reception of FM
aboard trains. To assure the long
life of the systems and to provide
for future FM reception, amplifiers
flat 50 to 15,000 cycles and cor-
rected for speaker response were
designed.

Several factors influenced a de-
cision to use individual high im-
pedance bridging type power am-
plifiers in each car rather than a
single high-level source. Most im-
portant, such an arrangement per-
mits any number of cars to be cut
into or out of the train without the
necessity for regulating the output
level at the entertainment equip-
ment. This also permits more sat-
isfactory results on longer trains.

Moreover, transmission through
the train-line cable at approxi-
mately zero level reduces con-
siderably the channel cross-talk
possibilities and the distortion
introduced by the capacity of the
cable conductor and: connectors.
This is an important factor inas-
much as room passengers may se-
lect and retain the ‘“Train An-
nouncement” channel when it is
silent in order to receive auto-
matically announcements as they
are made.

In addition, train-line transmis-
sion at approximately zero level is
more adaptable to the design and
smooth functioning of automatic
volume regulaticn necessary 10

Left is shown the distribution system used in a typical dining car, and right is an instailalion for group listening
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Side view of wire reproducer and public address preamplifier {(rear) on shock mounting base, and a top view of the master level conirol

offset train noises. Use of a sepa-
rate amplifier in each car also
minimizes transmission line ter-
mination and switching interfer-
ence problems, particularly with
respect to the speakers in individ-
ual rooms which may be switched
from channel to channel frequent-
ly and at will.

Since all equipment is inter-
changeable, the same amplifier
may be used in a diner having
only six speakers or in a roomette
car having as many as twenty-
four or more speakers. In each car
an attenuator on the equipment
rack can be adjusted with a screw-
driver to limit the amount of audio
reaching the amplifier from the
train-line. Thus, the maximum
audio power for each car, depend-
ing upon the number of speakers,
can be individually set, and the
maximum volume available on the
selector unit cannot exceed the
pre-selected level even though
twenty-five watts of audio at less
than 1% distortion are available
when the power amplifier is driven
at its rated input value. Of course,
the maximum chosen on the selec-
tor unit by the car attendant ac-
tually is a mean level since it is
varied by the automatic volume
control.

The train-line cable consists of
one shielded pair of wires for each
entertainment channel, including
the train announcement channel,
and one extra pair of wires for
train announcement relay control
functions. Each channel has a sep-
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and wire reproducer

arate return, making a complete
two-wire circuit. No simplex cir-
cuits are used in connection with
the control of the systems.

A specially-developed cable con-
taining shielded pairs for audio
circuits and conductors for control
circuits is used. This cable has
polyethylene dielectric and its ca-
pacity is less than 20 mmfd, per
foot. When this cable is used in
the train-line, the propagation ve-
locity is such that termination of
the line in the equipment units is
quite satisfactory, even for long
trains. This avoids the problem of
providing automatic line termina-
tion facilities at each fixed portion
of inter-car connectors so that

Wire reproducer program selector panel

proper termination will be insert-
ed if an inter-car connector jump-
er is not inserted.

The installation of conventional
radio receivers in club cars in
recent years in many cases has
proved unsatisfactory, The chief
objection stems from the fact that
a uniform distribution of the sound
throughout a car is not possible
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from one or even two speakers.
Passengers sitting beside the radio
may be annoyed by the uncomfort-
able loudness, those sitting a few
chairs away may consider the
volume setting satisfactory, while
passengers less than half a car
length away can scarcely hear the
entertainment., Moreover, the dif-
ferent ambient noise levels en-
countered on a train—when it is
standing and when it is running,.
and as the character of the roadbed
changes—cause conventional en-
tertainment systems to achieve a
condition of almost continuously
unsatisfactory level for the major-
ity of passengers.

To correct these faults and in-
sure proper volume at all times
in every part of a car, Farnsworth
engineers have perfected automa-
tic level controls and have de-
signed the distribution systems for
use with a number of speakers in
each car.

Two types of automatic level
control can be used with the sys-
tems. The linear electronic type
regulates the level of the enter-
tainment so that it remains ap-
proximately 3 db. above the am-
bient noise at all times. This type
uses a variable gain amplifier, the
gain being regulated by the vol-
ume of noise in the car.

TLevel control is accomplished
through a bias voltage developed
by an amplifier from the average
noise pickup of a contact type mic-
rophone rigidly attached to a por-
tion of the car. The control voltage
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is directly proportional to the vi-
bration experienced by the car,
which is in turn directly propor-
tional to the noise caused by train
movement and roadbed condition.
This system automatically com-
pensates for noise peaks developed
at resonant frequencies. These
noise peaks cannot be compen-
sated for, of course, by the use i
a voltage relay operating on the
output of the battery charging
generator.

Level Control

The other type is a relay which
operates automatically from the
battery charging circuit so that the
volume increases when the train
reaches g predetermined speed.
This does not compensate for
noises of the roadbed as does the
linear type, but it is less expensive
and has been used and considered
fully satisfactory by some rail-
roads.

To achieve true fidelity, it is
necessary to place a number of
speakers in every car so that each
passenger will be sitting in a posi-
tion no more than a 30-degrce an-
gle from a line perpendicular io
the plane of a speaker at its cen-
ter. This is essential because *he
cone of high quality coverage from
a modern concert speaker is ap-
proximately 60 degrees.

The speakers, contained in non-
resonant base reflex, are recessed
in the ceiling of the car. In each
open car six to ten speakers are
used, depending upon the size of
the open section. The distribution
of entertainment throughout the
car is such that noise meter read-
ings are flat within 1 or 2 db. at
any location within the open sec-
tion of the car.

The predominant noises on a
train are of low audio frequency,
and ordinary music results in
practically inaudible signals below
the medium register when the
train is in motion. To compensate
for this, the systems over-equalize
or accentuate the bass somewhat
in recordings and in reproduction
amplifiers.

Two basic types of program se-
lector switch and volume control
units are available. One is utilized
in group-~listening cars where train
announcements always take pre-
cedence over entertainment and
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are heard automatically, irrespec-
tive of the setting of the pushbut-
tons on the control panel. The
other type is utilized in private
rooms

where train announce-

Radio control panel which provides for
selection of 16 frequencies

Left, program selector unit installed in

private rooms, and right, multi-ch¢nnel

selector for group listening operated by
the car attendeant

ments do not automatically inter-
rupt entertainment programs; in-
stead, room passengers are notified
that an announcement is to be
made by the lighting of a trans-
parent panel at the top of the con-
trol unit.

Public address stations have
high quality dynamic mierophones
and are so arranged that interrup-
tion of an announcement from a
multiple channel is not possible.
When a microphone is removed
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from its hang-up bracket, a 32-v
direct current is placed on the
train-line control pair. This vol-
tage operates a relay in each car
of the train and locks out all other
public address stations, switches
power amplifiers in group-listen-
ing cars to the “Train Announce-
ment” audio pair, and lights in-
formative transparent panels on
individual room program selector
units to acquaint the occupait
with the fact that an announce-
ment is to be made.

Radio Receiver

The broadcast receiver, designed
to withstand extended operation
aboard traing without extensive
maintenance and deterioration in
the quality of entertainment ren-
dered, permits 16 frequency selec-
tions. Thus, with 16—or 32, in the
case of dual installations—possible
frequency selections at the touch
of pushbuttons, an attendant may
follow a predetermined pattern
from one end of a run to the other
in selecting stations which are
known to be within primary serv-
ice range of sections of the rail-
way right-of-way. Because local
stations duplicate freguencies, as
many as 25 or 30 stations may be
received on the 16 frequencies.

This crystal-controlled, pre-
tuned radio is extremely sensitive,
giving 3 volts AVC on a 5 micro-
volt input. This permits enjoyable
listening on rather weak signals.
There is no variable condenser
dial drive mechanism to wear out
or get out of adjustment and cali-
bration, and there are no knobs or
dials for passengers to mutilate or
remove., Volume output from the
receiver may be pre-set, and vol-
ume adjustments necessary due io
variations in strength of received
signals or ambient noise in cars
will be met automatically by the:
automatic volume control incor-
porated in the radio and the auto-
matic level contrel which is a
separate part of the amplifying
system.

The specially-designed wire re-
producer is a three-hour machine.
It provides flat response from 50
to more than 8,000 cycles, automa-
tic cycling of two machines so that
one rewinds while the other plays,
and automatic stopping of a parti-
cular machine in case of wire

(Continued on page 96)
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Modern AM Broadcast
tation Arrangement

Three towers radiate Omaha’s Westinghouse-equipped

KFAB 50kw high-level modulated standard broadcasts

Of the three towers the center tower is used alone for daytime non-directional operation.
There is a sampling loop half way up. Antenna tuning hduse in foreground

Below at the left is a general view of KFAB's modernislic transmitter house, with a picture (right) of the antenna tuning equipmeni

located in the center iuning house. Above is a view of part of the transmitter room showing the main 30kw Westinghouse unit
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used f{or tower lizhin and camwling line isoluwtion. Right is a view of the RF irensmissien line showing lightning protsciion

-..‘_ M B
I

Distribution  trensiormers, [filament and
plate induction regulators and plate trans-
tormers, all dry iype

Above is a view of the Wesitinghouse medel 5-HG auxiliary tronsmitter and below is a
corner of the completely equipped emergency living quarters for engineer personnel

Akove, high level modulators. Below.f{':
switch gear panel
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Design of FM Receiver Front Ends

By ALDO R. MICCIOL!" and DALE POLLACK
Consulting Engineers, New London, Conn.

Development of vane type tuner and reduction of drift through

operation of local oscillator at half frequency give improvement

® In this article we will consider
some of the problems which con-
front the designer of the receiver
front end. These are problems con-
cerned with the rf stage, the mixer,
and the oscillator, problems of
oscillator stability, gain, cost, spur-
ious responses, and the like.

In some parts of the country re-
ception in the new FM band (88-
108 me) will not be satisfactory,
especially in the densely populated
areas of the KEastern part of the
United States where the Federal
Communications Commission has
seen fit to limit transmitter power
and antenna heights within, we
feel, too low values. In such areas
the only FM reception obtainable,
except from small local stations,
when such stations exist, is in the

HE advent of frequency

modulation — almost
everyone now agrees that it
is an advent—has changed
the philosophy of radio re-
ceiver design greatly. The
jump from 1 me to 100 mc is
a long one, one which some
will find difficult to make.
Untlike shortwave bands
which often are added merely
as sales features, the FM
functions must perform well,
since in many sections of the
country FM will replace AM

for broadcasting within the
next few years. A poor FM
design will, therefore, often
react as much to ¢ manufac-
turer’s disadvantage as will a
poor AM design. This is espe-
cially true at this early stage
in the development of the FM
system. Listeners have been
led to expect a great deal of
FM—qa deal which they can
recetve if they are presented
with good receivers, good
transmitters, good alloca-
tions, and good programs.

old FM band (44-50 mc). Almost
everyone agrees that coverage is
better in the low band.

40
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We believe, therefore, that the
old band is not yet dead and we
discourage the design of receivers
which will cover only the new
band. It is believed that if the
service on the old band is superior,
federal regulations cannot prevent
people from recognizing this fact
and compelling the reassignment
of a lower frequency band for FM
broadcasting. Three of the larger
receiver manufacturers and sev-
eral of the smaller ones acknowl-
edge this and are providing for
reception of both bands in their
designs.

Present receiver designs cover-
ing both the new and old FM bands
use either wvariable capacitor or
variable inductance tuning for the
rf and oscillator circuits. Variable
inductance tuning consists of either
permeability tuning or the varia-

Fig., 1—Vane iype tuner with three tunable
sections of two turns each, two sections hav-
ing extra coupling turns

*Associate, Dale Pollack. This paper, with
some changes, was presented at the New
Englend Radio Engineering meeting, North
Atlantic region of the IRE, May 17, 1947.
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tion of inductance by introducing
a vane between two or more turns
of a coil. Until recently, the latter
has not been used extensively.

The variable capacitor, a hold-
over from standard broadcast and
short wave designs, has not proved
as satisfactory at 100 mc as it is
for lower frequencies. A variable
capacitor increases the minimum
capacitance and, naturally, varies
the capacitance across its asso-
ciated coil, resulting in reduced
impedance and gain over the tun-
ing range of the system.

Another disadvantage of a
ganged tuning capacitor is the
common coupling through the

rotor shaft which tends to cause
instability unless great care is
taken to insulate each section or to
use split stator capacitors. Further-
more, the microphonic oscillator
problem is difficult to lick with a
capacitor tuner.

Permeability Tuning

Permeability tuning, with a
properly designed mechanical as-
sembly, insures freedom from com-
mon coupling through the tuner
and permits operation with a
minimum of capacitance across
each coil, Increasing the gain that
can be realized in the rf amplifier.
As a result of the variation in in-
ductanee and slight change in Q
as the tuner is tuned over the
band, there is less tendency for the
gain to vary and the selectivity is
more nearly constant.

A “vane” tuner is shown in Fig.
1.# The tuner consists of three
tunable sections of two turns each
with two of the sections having
extra coupling turns which might
be used as an oscillator tickler and
antenna coil primary. Each turn is
a copper stamping, as shown in the
figure, connected at the base to
form a two-turn coil. The wvaria-
tion in inductance is accomplished
by the copper vane which is in-
serted between the two turns of
each coil.

As the vane is introduced, the
eddy currents set up cause it to
act as a shorted turn, reducing the
inductance, and at the same time
the wvane shields the two turns
from each other, reducing the
mutual coupling. This method of
changing the inductance of a coil

*Such a tuner is being made by The National
Ce., Malden, Mass.
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FREQUENGY

was first proposed, we believe, by
A. N. Goldsmith. A similar system
is used in General Electric’s “guil-
lotine” tuner.

The vane tuner has the same
advantages of low minimum cir-
cuit capacitance and high gain as
permeability tuning. Its other ad-
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Fig. 2—Typical tuning curve for vane tuner

vantage is the ease with which it
can be incorporated in a circuit
and ganged with a variable capaci-
tor for AM reception. The variation
in Q, though moderate, is not in
the proper direction to compensate
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Fig. 3—A (above) block diagram for sub-
harmonic operation. B, double conversion
operation

I. 8B-108mc
2 39-4%mc

for tuning changes as in the per-
meability tuner. Fig. 2 shows the
variation of frequency versus rota-
tion for the vane tuner.

Local oscillator stability at 100

AFM
Fmz
| AN

:
7F8

Fig. 4—Oscillator for low and high band
. FM and for AM
mc, a prime requisite for satisfac-
tory receiver performance, is diffi-
cult to attain if the oscillator is
operated at fundamental fre-
quency. Most of the capacitance in
the freguency determining circuit,
if not all, consists of the tube and
circuit wiring capacitance. As a
result, the oscillator will drift
badly as the tube warms up and
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retuning is necessary during the
initial warm up time.

Since the circuit wiring capaci-
tance is a large portion of the total
frequency determining capacity, a
shift of oscillator frequency would
be noticeable with each use of the
bandswitch, The solution, ocbvious-
ly, is to make any capacitance
variation a small portion of the
total capacitance in the frequency
determining circuit. Two methods
are indicated below.

To a close approximation,

N

where f is the frequency of the
oscillator and Af is the change in
frequency due to a change in
capacitance, Ac. If the frequency is
halved by keeping the tuned cir-
cuit inductance constant and in-
creasing the capacitance to four
times its original value, then for a
constant Ac, Af is one-eighth of its
former value. The frequency drift
for the second harmonic, f, of this
oscillator would be one quarter the
drift of the oscillator operating at
the fundamental frequency, f.

Oscillator Systems

Two systems lend themselves
adequately to the operation of the
oscillator at approximately half
frequency. In Fig. 3 (a) the
straightforward second sub-har-
monic injection to the mixer is
shown. For low band reception,
the fundamental frequency of the
oscillator mixes with the incom-
ing signal and, at 100 mc, the sec-
ond harmonic is used.

A system of double conversion
is shown in Fig. 3(b). Low band
conversion is straightforward and
the first tube is used as a mixer
for reception of high signals only.
Oscillator injection in the rf tube
can only be tolerated if the oscil-
lator voltage can be prevented
from radiating from the antenna.
A twin triode, such as the 7F8, may
be used, as explained below, to
provide the necessary isolation be-
tween antenna and oscillator.

Further reduction in oscillator
drift is obtainable when either of
the two above systems is used,
since no oscillator tuned -circuit
switching is required in switching
to the old FM band.

Most FM receivers must pro-
vide for reception of the AM band.
If the FM oscillator circuit is
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switched to provide for an AM
oscillator, the oscillator stability
gained by not switching in the FM
bands is lost. Since economy calls
for a single tube to function as an
oscillator on all bands, the oscilla-
tor circuit shown in Fig. 4 was de-
veloped to provide an oscillatoer for
all bands without the necessity of
switching the FM frequency deter-
mining circuit. For AM reception,
the FM tickler in the grid is re-
placed by the AM tuned circuit and
the AM tickler is placed in the
cathode circuit of the oscillator.
The FM tuned circuit remaining in
the plate circuit has no appreciable
effect on the operation of the AM
oscillator.

Temperature Compensation

An attempt is made to compen-
sate for temperature drift in the
oscillator tube and oscillator in-
ductance by the use of a negative
temperature coefficient capacitor.
With curient commercial toler-
ances on ceramic capacitors, it is
not possible to do a totally effec-
tive job of such compensation.
Typical distribution curves for
production runs on two types of
compensating capacitors are illus-
trated in Fig. 5.

These temperature coefficients
were measured by assuming a
linear relation: between 25 and
85°C. To show the difficulty of de-
signing a temperature stable oscil-
lator, assume that a coefficient of
—750 ppm/°C is required. From
Fig. 5. only 90¢, of the capacitors
will fall between —700 and —800
ppm/°C. Thus, with a temperature
rise inside the receiver of 20°C, as
many as 109% of the receivers will
drift more than 50 ke on warm-
up! It is apparent also from the
curves that the coefficient of the
compensating capacitor should be
kept as close to zero as possible,
because such compensating capaci-
tors have smaller tolerances.

The need for a low-cost adjust-
able temperature coefficient capac-
itor has been recognized and one
is in development at the present
time,.

A crystal-controlled oscillator
has been suggested by a number
of engineers as a solution to the
problem of oscillator drift. Aside
from the high cost of switching
crystals and rf circuits for each de-
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sired signal, the spurious responses
would be numerous and trouble-
some, as a result of the frequency
multiplication of the oscillator re-
quired.

Another approach to the prob-
lem is the use of AFC. In this
respect the output of the balanced
discriminator appears made to
order. Some difficulty may arise,
however, in tuning from one signal

100
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Fig. 5-—Distribution curves for production
runs on iwo tvpes of compensating
capacitors

to an adjacen{ channel signal as
the oscillator tends to pull toward
the former.

The Mixer

In a broadcast receiver economy
diclates a single tube to serve the
function of mixer and oscillator.
Pentagrid converters, such as the
65B7, have proved satisfactory at
100 mc. A twin triode also may be
used, one section as the mixer and
the other as an oscillator.

There are two reasons, however,
for using the twin triode, such as
the 7F8 or the 12AT7, rather than
the 6SB7Y. First, the noise gen-
erated in a multigrid tube is
greater than {or a triode. Second.
pentagrid converters do not lend

themselves to circuit designs
where the FM oscillator tutied cir-
cuit is not switched in switching to
the AM bands. The pentagrid con-
verter is advantageous in the
alignment of the IF stages since a
signal of IF frequency can be
placed on the control grid wheress
the mixer plate IF transformer of a
triode must be aligned at receiver
input frequency.

Conversion Gain

High conversion gains are ob-
tainable from a high mutual con-
ductance twin triode, such as the
7F8, if the loading of the grid cir-
cuit at the input frequency and
degeneration effects to the inter-
mediate frequency can be reduced.
Both are the result of large grid to
plate capacity of triodes. The de-
generation of the intermediate fre-
guency can be minimized if the
impedance of the gricd circuit is
made low to the IF frequency,

If the plate circuit i made In-
ductive, a negative resistance com-
ponent 1s introduced in the grid,
reducing the loading to signal fre-
guency, Input resistances as high
as 40,000 ohms can be achieved in
this manner with conversion gains
of better than 20. A plate which is
too inductive can result in nega-
tive input resisiance and instabil-
ity. ‘

The effect of an inductive plate
circuit on the characteristics of one
section of a 7F8 used as a mixer
at 108 mc is shown in Table 1.7

QOscillator injection to the second
mixer is not a problem when a
double conversion scheme is used.
*Willizm P. Mueiler, "High Frzgusncy Con-

version With Typs 7F8", Svivan:ix Engineer-
ing News Letier, April 30, 1546,

Input Plate
Plate Circuit l Resistance Resistance G, Conversicn
Arrangement in Ohms in Ohms Micromhos Gain
Plate by- ‘
passed di- | 12,700 34,600 1.930 22
rectly to '
socket with
15 mmf.
= Sy == R - -
Plate connec- i | }
ted to LF. l 36,000 43 500 1.670 ‘ 203
transformer ! |
with 27 lead. ‘ |
Additional !
inductance in | —58.500 |  43.500 1.330 19
plate lead. ‘
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Fig. 6-—Circuit diagram for double conversion RF end

The signal appearing across the
tuner interstage at the grid of the
mixer covers the approximate fre-
quency range of 40 to 50 me for
both the new and old FM bands,
the 100 mc signal of the new band
having been converted in a pre-
vious stage. No difficulty is en-
countered in injecting the oscilla-
tor voltage, which differs from the
frequency of the tuner interstage
by the IF frequency, on the grid of
the mixer across the interstage
coil. Enough wvoltage can be de-
veloped across the mixer grid im-
pedance to give satisfactory con-
version gains. The circuit is shown
in Fig. 6.

When the second sub-harmonic
of the oscillator is made to mix
with the incoming signal, grid in-
jection proves unsatisfactory for
the 100 mc band. The 100 mec
tuned interstage coil provides a
low impedance at the grid for 45
mc oscillator voltage. Fig. 7 indi-
cates one method of injection into
the cathode of the mixer. The in-
jection voltage is taken from the
tickler rather than the tuned oscil-
lator circuit to increase oscillator
stability.

RF Amplifier

Rf gain and image and spurious
response rejection should be con-
sidered in designing the rf end.
One stage of rf amplification is
common In most sets but many
cheaper models are being produced
with no rf stage. Sets that are fo
be marketed in large communities,
which are the center of many FM
stations. do not have to meet the
sensitivity requirements for subur-
ban sets and, therefore, the lack of
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an rf stage could be tolerated if
gain were the only consideration.

However, the image and spuri-
ous response rejection would be
very poor and strong interference
from amateur, television, and air
to ground communications could
be expected. Furthermore, oscilla-
tor voltage will appear on the an-
tenna and the radiation will inter-
fere with FM and other sets in the
vicinity. Oscillator radiation has
been picked up two to three miles
from offending receivers, clearly
an intolerable condition. In the
present state of the art, until other
methods of reducing radiation are
developed, the use of an rf stage is
considered mandatory.

Image Rejection

A twin triode of the 7F8 type,
used as a common cathode ground-
ed grid amplifier, appears to be
most suitable in overcoming the
problems presented above. Used in
this manner, the tube’s high input
impedance results in better image
and spurious response rejection.
Moreover, excellent isolation is ob-
tained between the antenna and
oscillator.

A typical front end system for
second harmonic oscillator injec-
tion is indicated in Fig. 7. The 45
me¢ band is covered by adding
capacitance across the 100 mec an-
tenna and interstage coils. A gain
greater than 10 through the tube is
readily obtainable. Measurements
on the laboratory model show an
image rejection of better than 50
db. The most troublesome spurious
responses are frequencies that are
the sub-harmonics of the fre-
quency to which the receiver is
tuned, With the receiver tuned to
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Fig. 7—AF end with oscillator sub-harmonic operation

102 me, the rejection of 31 me was
44 db and of 34 mc, 41 db.

With a system of double conver-
sion, as indicated in Fig. 8, the
7F8 rf stage is a common cathode
grounded grid amplifier for low
band reception. To receive the 100
mc band, the input signal is con-
verted to a 45 mc band frequency
by mixing with the oscillator in
the rf amplifier. The oscillator
voltage is injected on the grid of
the second section of the twin
triode, the tube functioning as a
mixer.

Spurious Responses

One disadvantage of such a sys-
tem is its inability to reject spuri-
ous responses of low band fre-
quency when tuned to the 100 mc
band. Since the interstage coil re-
mainsg tuned to the 45 mc band,
the tuned antenna coil provides the
only selectivity in rejecting low
band signals. As a result of the
antenna loading, the rejection of
the 43 mc band is necessarily poor.
However, the low band antenna
coil can serve as a tuned trap on
the grid of the RF amplifier, as
indicated in Fig. 8, with a resulting
55 db rejection of low band signals
when tuned to the high band.

For a higher priced set, another
low gain rf stage would be ap-
propriate to increase the rejection
of the numerous spurious responses
resulting from double conversion
and .to reduce input tube noise.
Since the plate circuit of the second
stage is tuned to the first conver-
sion frequency, better rf stability
at high gain can be expected than
by operating two stages of rf am-
plification conventionally.
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NOMOGRAPH for MICROPHONE DISTANGES in LIVENESS BROADCASTING
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Constants V — 22,000 cu. {t.; T = 1.1 sec.

EXAMPLE 1: {scolid lines) Flacement of general microphone, From

Table 1 use liveness of 15. Connect 22000 on V and 15 on L.

Mark reference on the axis. Then extend a line from 1.1 on T

through reference on axis to 16,5 #. on D. Answer: 162 #. from
mike to sound source,

44

EXAMPLE 2: (dash lines) Placement of solo vocal microphone.
From Table 1 use liveness of 2. Connect 22000 on V and Y2 on
L. Mark reference on the axis. Then extend line from 1.1 on T
through this reference to 3 fi. on D. For bidirectional mike mul-
tiply 3 {t. by \/3 or 1.73. This yields 5 to 6 . for actual distance.
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Microphone Placement for Studio

L.iveness

New technics based ou acoustic properties of studios and location

of mikes gives great advantages in permitting realistic reception

® Modern microphone technic in
broadcasting studios is involving
an increasingly scientific approach
in the use of electrical mixing and
spatial effects where two or more
pickups are used. Its aim is to re-
place systems which are ‘“blind”
to instrument discrimination and
realistic values inherent in an
acoustically well-designed studio.

The new technic is based on an
acoustical constant called the
liveness, which ‘represents the
acoustic properties of an enclosed
space.” An empirical formula for
liveness has been derived mathe-
matically, and is useful for prac-
tical application of the new meth-
od in positioning the microphones.

J. P. Maxfield, Bell Telephone
Laboratories physicist, chief ex-
ponent of liveness in broadcasting
describes some experimental re-
sults in a recent paper® on this
subject:

“One of the important ad-
vantages of this live type of pick-
up is as much as 6 db gain in cov-
erage at no extra expense to the
sponsor or the broadcasting com-
pany. This unexpected gain is a
result of the manner in which the
ears of the listener perform. For
a given power supplied to the
loudspeaker, the loudness of the
program picked up with this new
technic can be 6 to 8 db greater
than the loudness of programs
from ‘dead’ pickups. Since this
gain in loudness permits the list-
ener to operate his receiving set
with a correspondingly lower elec-
trical gain, static and other noises
are reduced by this amount. Thus,

*Mazxfield, J. P., “Liveness in Broadcasting,'
Western Llectric OSCILLATOR, Jomuary 1947.
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Microphone placement for orchestra with

vocals. Al microphones are not neces-

sarily used simultaneously (Courtesy West-
ern Electric Co.)

this effect is a gain in coverage.
“If sound is reproduced from a
pickup using this method in which
the liveness is controlled within
the useful range, the subjective
effect might be described as the
acoustical re-creation of the pick-
up space around and behind the
loudspeaker position. This effect
adds greatly to a sense of reality
and renders music or speech both
natural and ‘easy to listen to.
Under these circumstances, it is
difficult to locate the position of
the loudspeaker laterally, the
sound appearing to flood in from
behind it through an opening
completely across the room. In
other words, the effect is that of
adding the studio space behind the
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plane of the loudspeaker without
any intervening wall.

“When the liveness is near the
lower limit of the useful range,
you get the impression that the
sound is situated in the near end
of this added space. In the case of
a person speaking, there is the il-
lusion of a real person speaking
from the position of the loud-
speaker.

“When, however, the liveness is
near the upper limit of the useful
range, the source of sound ap-
pears to be considerably behind
the plane on the loudspeaker as
if it were coming to the hearer
from a position in the remote end
of the added space. In the case
of broadcast symphony orchestras,
this control of liveness enables
one to so0 broadcast a concert that
the listener in his home may seem
to occupy any seat from the front
to the back row of the auditorium.

“Since most auditoria have seats
which music critics consider to
be best, it is desirable to control
the liveness of the broadcast so
that the listeners are placed
acoustically in that portion of the
auditorium.

*“The advantages of this type of
pickup may be summarized as fol-
lows:

{1)—The 6 db gain in coverage
previously mentioned.

(2)—When operating within the
useful liveness range, the
amount of manual volume con-
trol normally necessary with
dead pickup is markedly de-
creased without either over-
loading the equipment or caus-
ing the sound to sink into back-

(Continued on page 99)
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Ratio Detector for FM Signals

AF component obtained froin ratio of two voltages from frequeney-

sensitive circuit is completely independent of input amplitude variations

¢ Details concerning the ratio de-
tector circuit as an FM to AM con-
verter, have been the object of
much research during the last few
years, as a result of its popularity
in receivers. A brief review of
common converter methods and
then operating principles will show
the difference between the ratio
detector and the well-known dis-
criminator ecircuit. Both utilize a
curious effect found in certain
coupled circuits, such as those in
Fig. 1. Here the primary of the
final IF' transformer L, is doubly
coupled to its secondary coil L~ by
a mutual coupling M, and by direct
coupling to a midtap on that coil.
In this case M affects each part of
the split circuit differently: it adds
to the frequency of one and lowers
that of the other.

Their frequency difference can
be adjusted to have any desired
center frequency and any range
(the range being the frequency
band over which this special effect
is useful). The net result is that
E, (in either circuit Fig. 1) may in-
crease as the fregquency increases
while E, decreases.

In Fig. 13, the typical discrimina-
tor circuit, these two voltages are
in opposition because of the polar-
ity of the rectifiers, so that they
deliver an output depending on
E,—E. The difficulty is not in the
effectiveness of this circuit in
making the FM to AM conversion,
but in the fact that if the ampli-
tude of 'the applied signal varies
independently with the frequency,
it also introduces an AM compon-
ent into the output signal. Hence
the need for limiters in FM recei-
vers using the discriminator cir-
cuit.

Fig. 1b shows the ratio detector
circuit developeds by Stuart W.
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Seeley director of the Industry
Service Division of RCA Labora-
tories. Here the rectifiers are now
connected aiding, so that the total
voltage across the capacitors is
equal to E,+E, instead of to their
difference.

Now if this summation voltage
is forcibly stabilized, such as by

A-F QUTPUT -

(a)
[Fig. la—Basic circuit of balanced dis-
criminator

Fig. 1b—Basic ecircuit of ratio detector
using the same phase shift input circuit
as in la

Cs

I / It
1\ LAY
€, )
€, -E
A-F &TPUT: 2
R R e
+ - + 2 -
TEtEy T

{HELD CONSTANT)

(b)
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connecting a battery across the &
+ E: terminals, it has been shown
that the ratio of the rectified vol-
tages E. and E: is the same as the
applied frequency-sensitive IF
voltages. In other words the forced
stabilization of the summation vol-
tage does not upset the mainte-
nance of this ratio of voltages. The
output therefore tends to be inde-
pendent of amplitude changes of
the original signals. These relations
are shown in Fig. 2. It will be noted
since all of these wvoltages result
from resonance effects, the linear-
ity of the FM/AM conversion is
linear over only a limited range.
It is therefore one of the design
problems to arrange matters so that
the desired range is obtained.

The utility of this circuit has
caused the application of many
months of intensive research on
the various phases of the problem
and its application to FM receivers,
in the R.C.A. service laboratories.
From this reasearch the relations
between various circuit parameters
and the input signal conditions
have been found giving a basis for
arriving at an optimum design.

The summation voltage stabili-
zation may of course be simply
handled by a battery across its
terminals. Unfortunately this ar-
rangement introduces undesirable
effects, such as the limitation of
operation to signals at least great
enough to overcome this fixed hias.
However a large capacitor con-
nected here will assume a charge
proportional to the average signal
amplitude and thus will automati-
cally adjust itself to the correct
level. The voltage so collected will
serve as a source for AVC control
as well. In this way amplitude re-
jection can be secured over a wide
range of signals. starting from a
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low level value, This lower thre-
shold of good operation is set by
the rectifier tubes, In the region
where inefficient rectifier action
oCeurs.

Capacitance values of several
micrefarads, giving time constants
of the order of 0.1 te 0.2 second are
used, large enough to carry over
changes due to the audio frequen-
cies, Actually when either a battery
or a large capacitor is used for
stabilization, variations in the in-
put signal automatically cause the
effective load resistance to vary
g0 as to tend to keep the audio fre-
quency output constant.

VOLTS
+

\EH‘EI
£

E &

- 0 +

af
FREQ DEV

Fig. 2—A plot of the individual, summation
and difierence voltages at the off-center
trequencies for circuit Fig. 1b

To maintain efficient operation
at very low signal levels it has
been found effective to use a high
value of secondary @ and a rela-
tively low value of diode load re-
sistance so the operating Q of the
secondary is about 14 of its un-
loaded @ value.

Maintenance of Balance

In any system where operation
depends on attaining a satisfactovy
balance of a bridge circuit it is
likely that secondary effects be-
come important. It is essential that
the effects of amplitude modulation
be taken care of, whether they be
from fading, cancellation by mui-
tiple path reflection effects, selecti-
vity in the RF or IF stage, or in
unbalances in the detector itself.
One form of this unbalance, which
depends on the input signal levei,
has been called the residual AM
balanced signal. Another depends
on circuit unbalancing effects. It
is desirable that all of these causes
be reduced at their sources. Bal-
ance adjusting expedients applied
to the circuit all have the effect of
reducing the audio output signal.
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To start with, the two sections
of the twin diodes must have the
same characteristics. While this
may not be so critical as to require
selected tubes, it does introduce
consideration in the circuit designs,.
For example, applied AM might
cause the slope of the detector
characteristic to vary. Depending
on circuit conditions the output
AM variations may shift either in
phase with the applied AM, or out
of phase. Basically the magnitude
of the unbalanced AM component
depends on the ratio lY%e./e, in
Fig. 1b. This ratio of the secondary
voltage across half the coil to the
effective primary voltage intro-
duced into the circuit is referred Lo
as the S/P ratio. (In some actual
circuits the primary voltage in-
jection is by means of a closely-
coupled tertiary winding).

Both tests and theory indicate
that for values of S/P greater than
a critical value (close to unity)
good AM rejection in the output is
difficult. Also that below this cri-
tical value AM rejection is possible
only if a certain amount of the
original amplitude variation pre-
sent in the input signal is allowed
to pass through. This phase balance
is possible when the circuit is such
that the input AM and output AM
signal components are out of
phase (Fig. 3.)

A convenient and effective way of
accomplishing this is to use a value
of S/P slightly less than the cri-
tical value and to allow a certain
amount of AM to remain across
the E, + E, terminals of Fig. 1b.
Two methods for doing this are
shown in Fig. 4. Each consists of
reducing the effect of the stabiliz-
ing capacitor by series resistors.

Besides needing to reduce the
above mentioned residual AM 1t
is necessary to consider the othar
AM signal effects appearing at the
1F terminals because of circuit un-
balances.

The ratioc detector circuit shown
in Fig. 5 contains two effective and
simple methods for reducing the
unbalanced component. One of
these consists of making the two
resistors R, and R, unequal. Can-
cellation takes place because the
differential drop across these re-
sistors, which wvaries with AM
modulation, feeds into the AY out-
put. I[n practice, R, and R, are
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adjusted so that the unbalanced
component as observed when fre-
gquency modulation and amplitude
modulation are applied simultan-
eously, goes to zero. During this
adjustment the sum of R; and K.
remains essentially constant since

vOLTS
p I .

ta) % < OFTIMUM

{b} % : QPTIMUM )y % > OPTIMUM

Fig. 3—On either side of the optimum
value of §/P for which the balanced com.
ponent of AM is zero, there is a reversal
in the phase of the AM in the oulpuf.
Since for a given transformer, the value
of §/P changes with coupling, the f{igqure
shows that for loose coupling the ouiput
AM is 180° out of phase with the input
AM. while the two are in phase lor close
coupling

their value together depends upon
the ratio S/P rather than upon any
unbalance which may be present.
In addition, a resistor R; is used in
series with the tertiary winding
common to both diode circuits.
This modifies the peak diode cur-
rents and particularly at high
signal levels, has the effect of ap-
preciably reducing the unbalanced
AM component.

Another method for reducing the
unbalanced component is to vary
the effective center-tap on the

(o)

Fig. 4—Two methods of slabilizing any
desired fraction of the rectified output
voltage, In each case the fraction of the
output voltage siabilized is approximalely
equal to 2R/{(2R--R;)
secondary winding slightly from:
the nominal position. Where a
bifilar secondary winding is used,
this is accomplished by using a
slightly shorter length of winding
in one half than in the other half;
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at 10.7 mc, the difference in the
windings usually will amount to
less than a turn. A ratio detector
transformer is shown in Fig. 6.

Typical Detector Circuit

The circuit shown in Fig. 5 in-
cludes the unbalance rejection ex-
pedients mentioned. Here the
major part of the rectifier output
voltage is stabilized by means of
the 8 mifd capacitor C, which
with diode load resistors R, and
R, gives a discharge time constant
of approximately 0.1 second. The
rectifier voltage drop across R, and
R, permits minimizing the residuzl
balanced AM component in the
output. R: and R, are not equal
in value to produce a compensating
unbalanced  component  which
cancels the unbalanced components
which would otherwise appear in
the output, such as from the varia—
tlon in the input reactance of the
diodes. The 47-ohm resistor R,
modifies the peak diode currents
and further reduces the unbalanced
AM component, particularly at
high signal levels. C, bypasses the
secondary system to ground at the
intermediate frequency.

The output characteristics of this
circuit arrangement were found to
be:

Input Signal=100 millivolts
Rectified Voltage=6 volts
AVC=25 volts

AF Output (75-ke¢ deviation)=

0.7 volt RMS
Distortion: 100% mod. (75 ke) o=

2.5%

30% mod. (22.5 ke)=

0.759%,

Maximum Downward Amplitude

Mod.=70%

In arriving at the design of the
ratio detector transformer a
number of circuit parameters are
involved. These include the un-
loaded and loaded values of
primary and secondary Q, the per-
centage of critical coupling be-
tween primary and secondary, and
grid-to-plate gain under various
conditions. They are tabulated
below:

Primary: Unloaded @=70; Operat~
ing Q@ (with diode loading)=40.
Secondary: Unloaded Q=89; Oper-

ating @ (with diode loading 21.
Half - secondary /tertiary  voltage

ratio: 0.65 )
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Coupling: 0:50 of critical, includ-
ing the effect of the capacitance
unbalance due to the difference
between the input capacitahce of
the two diodes; The normal
grid-to-plate gain is 100,

Good ratio detector performance
can be obtained with either high-
perveance diodes such as the 6ALS
or medium-perveance diodes such
as the 6H6. The 6AL5 has a per-
veance approximately four times
that of the 6H6; with four wvolts
applied between plate and cathode,
the plate current of the 6ALJ is
approximately 14 milliamperes
while the plate current of the 6H6
is 3.5 milliamperes. Diodes hav-
ing a perveance lower than the
6H6 give less satisfactory perform-
ance in the ratio detector because
the residual balanced component
of amplitude modulation becomes
appreciably large. In general,
better performance has been ob-
tained with ratio detectors using
the 6AL5 than with those using
6H6, although identical circuits
should not be used for both types.

It is desirable to make the
secondary L/C ratio as high as
possible, consistent with keeping
the secondary tuning capacitance
high enough so that stray capaci-
tances and variations in tube ca-
pacitances do not have an excessive

“put and

}._.i‘”s’?;cs J—l

The secondary @ in general
should be as high as possible, con-
sistent with the desired peak
separation. At intermediate fre-
quencies of the order of ten mega-
cycles, this will mean a Q of the
order of 75 to 150. Use of the
higher values of @ will result in
improved sensitivity for a given
AM rejection. The value R of the
diode load resistors can be selected
g0 as to reduce the operating
secondary @ to a value approxi-
mately one-fourth or less of its
unloaded value, The load resistors
used with the ratio detector are
not critical in themselves, since
the effective load resistance varies
over wide limits during the AM
cycle.

Operation Characteristics

Receivers using the ratio detec-
tor have characteristics which
differ from limiter and locked-
oscillator receivers in a number
of respects. Since the rectifier
voltage across the long time-con-
stant load circuit of the ratio de-
tector automatically adjusts itself
to the input signal level, there is
no fixed threshold, and the AF out-
the stabilizing wvoltage
(which may also be used for AVC)
are proportional to the input

RATIO DETECTOR ]

|3
=

Bul

Al

STABILIZING_ |
CONDENSER

af

b o

Cq -(I— 130 L Cq
= us
R,

s~ Ux — DEEMPHASIS CIRCUIT

Fig. 5—Ratio detector circuit using a balanced phase shift transformer feeding a BALS
double triode. The closely coupled tertiary winding L: is wound over the B+ end of
the primary 1o provide impedance matching and improved sensitivity

effect on the tuning.

The primary L/C ratio should
also be as large as possible in order
to obtain the greatest sensitivity.
In practice the primary @ is made
as high as possible, consistent with
obtaining the required peak
separation and not exceeding the
maximum allowable grid-plate
gain during downward amplitude
modulation.
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signal. Less IF gain is required,
since the ratio detector in typical
designs will provide appreciable
amplitude rejection with as little
as ten to fifty millivolts of input
signal to the grid of the ratio
detector driver tube. As a result,
receivers using this type of de-
tector tend to be quiet between
stations. When AVC is used, the
selectivity of the receiver is main-
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Fig. 6—Details of construction of the ratio

detector transformer used in the circuit

shown in Fig, 5. The bifilar connections

are brought out symmetrically to prevent
unbalance

tained for strong as well as weak
signals.

The tuning characteristic of a
receiver using the ratio detector is
characterized by comparatively low
side responses. This results in
part because the high degree of
amplitude modulation which an
off-resonant FM signal acquires
as it is modulated up and down the
steep IF selectivity curve produces
relatively little output from the
ratio detector. The extent to
which the side responses will fall
below the main response depends
upon the amount of AVC, the IF
selectivity, and the ratio detector
peak separation.

Ce
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TWO-STAGE 10 KW FM TRANSMITTER

® Making possible the production
of 10 kw of FM energy at frequen-
cles in the 88-108 mec band with
but two stages, a newly designed
transmitter has been developed
and is being produced by Radio
Engineering Laboratories, Long
Island City, N. Y. Designation of
the equipment, styled Quadriline,
stems from the fact that a four-
line symmetrical final tank is used
and is energized by four newly de-
veloped Eimac 4-1000A. air-cooled,
internal anode tetrodes. The am-
plifier delivers 10 kw with a
single-stage 750-watt driver,

With four silver-plated pipes
mounted above tubes positioned at
the four corners of a square, each
line in effect has two other lines
of opposite polarity to work against
rather than one, as in the case of
the conventional open wire line.
All four lines are shorted together
at a distance above the anodes de-
pending on the frequency of opera-
tion. Two small loops cross-paral-
leled are coupled to two lines each
and operate into a half-wave
matching section. Key to high
efficiency design is the minimiza-
tion of external fleld.

Operating characteristics for 10
kw: Plate voltage, 4.95 kv; plate
current, 2.48 amp.; grid voltage,
—400 volts; grid current, 400 ma;
screen voltage, 300 volts; screen
current, 130 ma each.
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www americanradiohistorv com

43



www.americanradiohistory.com

Video Switching and Distribution

System

By R. D. CHIPP*, Radio Facilities Engineer
American Broadeasting Co., New York

Technical details of method and equipment developed for Navy use

in switching PPI indications to any or all of 20 remote repeaters

® Video switching and distribu-
tion problems are of great interest
to engineers as the television art
grows. In 1842 a general set of
operational requirements for a
video distribution system were set
forth as follows: (a) Provide for
selection of the output of any re-
ceiver from any remote viewing
station. (b) Transmit the video
without degradation. (¢) Arrange
the units of the system so that
damage 1o any part from shock or
enemy action will not disturb the
operations of the other units. With
these broad specifications to fol-
low, there began the design of a
complete video switchboard for
the U. S. Navy. It is of interest,
therefore, to review briefly the
history of the radar distribution
switchboard.

Among the several iypes of ra-
dar indicators, one of the most
useful aboard ship is the Plan Po-
sition Indicator, or PPI. With this
type of presentation, the position
of the ship is at the center of an
oscilloscope, the top of the ‘scope
represents North, just as in any
conventional map or chart, and the
targets which are picked up by
the radar as it scans the horizon
appear on the ’scope face at a point
which indicates both range and
bearing from the ship. The oscil-
loscope screen is treated with a
persistent phosphor* so that a
given target echo will remain vis-
ible during the time that the an-
tenna is making a complete revo-
lution. In this way the observer
has, in effect, a continuous picture
of the objects around the ship.

*Formerly Lt.-Commander USNR, Bureau of
Ships, Washinglon, D. C
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LTHQUGH this project

was set up for wartime
application, the basic prob-
lems are the same as those
encountered when planning
the switching and distribu-
tion of television signals from
several sources to « large
number of receivers or moni-
tors.

The usefulness and effectiveness
of this type of presentation may
best be described by quoting Com-
mander W. B, Porter, USN, in the
June, 1946, Proceedings of the
U. S. Naval Institute: “The adop-
tion of the circular cruising forma-
tions so widely used by the carrier
task forces, with simultaneous
turns by all ships during air op-
erations a necessity, would have
been an impossibility, particularly
during night or low visibility op-
eration, without the bridge PPI
available to the Officer of the
Deck. Even the most complex for-
mations, formerly difficult even
for more senior officers to visual-
ize, are now plainly apparent and
the station-keeping and station-
changing problem. particularly at

night or in thick weather, has lost
its fears. It is an understatement
to say that many of the operations
in which our fleet has taken part
would have been impossible to
carry out without the vivid radar
picture which can be seen at a
glance by the Officer of the Deck.”

As indicated in Commander
Porter’s article, the PPI on the
bridge was most useful to the Of-
ficer of the Deck. In similar fash-
ion, PPIs located in combat infor-
mation center, chart house, flag
bridge, etc., were of equal impor-
tance to the individual whose par-
ticular tasks or decisions were
aided thereby.

In view of the above, the Navy
undertook a long-range program
to equip combat vessels and many
auxiliaries with PPI repeaters,
which would be located at strate-
gic positions on the ship and which
would be capable of being
switched so as to select the output
from any one of the search radar
systems. The first step in this pro-
gram was standardization of the
input signals required by all types
of PPI repeaters, and standardiza-
tion of the outputs from all types

SIEOMMRY —
SYNCHRO S1GHAL
INFUT PHIMAKY
Fig, 1—Simplified
block diagram of AT
a PPl repeater,
showing how the _ OO oo | 1
trigger,  synchro vIBEo 1uevt LInie il
and video signale §
are fed into the 1
equipment N m‘_
TRIGSER INFUT -J_L TRLLA SeEEP A__A o
- - AVRLITICR GENTNATUR
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of search radar sets. After suit-
able standards were determined,
they were incorporated In every
specification for shipboard radar
equipment.

The operation of PPIs has been
adequately described in the litera-
ture*** so it will suffice to repeat
briefly that a PPI basically re-
quires but three principal signals
for its operation, namely: (a)
Trigger Signal; (b) Synchro Sig-
nal; (¢) Video Signal.

The trigger is a 25- to 50-volt
positive pulse derived from the
transmitted radar pulse, and fed

Figs. 2 and 3—Front and rear views of the
final design of switchboard for routing
signals to a number of remole indicators

TELE-TECH *

July, 1947
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Fig. 4—Block dia.

gram of a single

complete channel

showing only the

video and trigger
circuits. Switch-
board handles in-

puts from 5 ra-

dars and feeds

signals to a total
of 20 repeaters

over a coaxial cable to the PPI
repeater for the purpose of start-
ing the radial sweep. The synchro
signal is a 5-wire 60-cycle circuit
comprising the primary and secon-
dary voltages of a synchro genera-
tor or “‘selsyn.” These voltages are
used to position the PPI deflection
voke in such a way that the sweep
on the PPI tube follows the direc-
tion in which the radar antenna is
pointing.®

The video signal is the output of
the radar receiver, positive in po-
larity, limited to 2 volts, and fed
over a coaxial cable to the PPI
repeater video circuit. This signal
brightens the sweep to show the
presence of targets. Fig. 1 is a sim-
plified block diagram of a PPI re-
peater, showing how the trigger,
synchro and video signals are fed
into the egquipment, and how they
cause the tvpe of presentation de-
scribed.

To briefly restate the problemi—-
the Navy required a “‘radar cen-
tral,” which would accept certain
output signals from search radar
sets and would feed them to a
number of remote locations where
PPI repeaters were installed. 1%
was decided to use unit construc-
tion, with all units built into a
large switchboard, which would
then be placed in one of the least
vulnerable locations aboard ship,
and to which all cabling to the ra-
dars and repeaters would lead.

A front view of the final design
of such a switchboard is shown in
Fig. 2. Two lower panels have
been removed to show the cable
terminal compartments. The left
panel contains power supplies,
power switches, synchro amplifier

www americanradiohistorv com

switches, gyro compass switches,
and various other gyro signal cut-
outs and alarms., No attempt will
be made to describe the details of
switching the synchro circuits, the
power and alarm circuits, the gyro
compass circuits, or the control
circuits. It will suffice to say that

all of these circuits are 115 v 80
cps, and their switching and dis-
tribution follow 80 cycle practice.
The complexity of the interuni
cabling 15 indicated by Fig. 3, a
rear view of the switchboard with
one row of the hinged terminzi
boards unscrewed and dropped
down to provide access to the in-
ner terminal board. Note the ca-
bling technic employed—particu-
larly the large bundles of coaxial
cable.

As shown in Fig. 1, the trigger
and video signals may be of .3 to &
microseconds duration, at repeti-
tion rates from 60 to 1,000 pulses
per second. For purposes of com-
parison, consider that the horizon-
tal synch pulses in the standard
television  synchronizing  wave
form are approximately .5 micro-
second wide. with rise time of ap-
proximately .025 microsecond. To
fransmit these radar pulses
through a distribution system
without degradation requires that
the system have adequate band-
width, as is the case with standard
television eguipment®™®?*

It 1s well known that bandwidth
can be improved at the expense of
stage gain, and that any amplifier
design is a compromise between
permissible  bandwidth, phase
shift, and gain per stage. More
stages mean greater current draia,
larger power supply, increased
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Fig. 5—8chematic of the video driver in which the incoming video signal is amplified and
board, one for each radar feeding information to repeaters

transformer size, larger chassis,
etc. Hence for shipboard use,
where space is at a premium and
weight has to be held to a mini-
mum, a balance is necessary be-
tween size, welght, etc., and fidel-
ity of reproduction.

It was decided, therefore, to de-
sign the radar switchboard with
an overall video bandwith from
60 cycles to 6 megacycles. Fig, 4
is a block diagram showing only
the video and trigger circuits. It
will be noted that for simplifica-
tion we have shown only one com-
plete channel feeding through to
a repeater. Actually the switch-
board handles inputs from 5 radars
and feeds signals to 20 repeaters.
Each radar set develops standard
video and trigger signals which
are delivered to the switchboard
through type RG-12/U 75-ohm
coaxial cable.

As indicated in Fig. 4, the trig-
ger signal from each radar is bus-
sed to each of 20 selector switches,
whereas the video signal from each
radar is fed to a video driver, the
output of which is likewise bussed
to another deck of the same 20 se-
lector switches. Each selector
switch is associated with a PPI re-
peater, and may be positioned so
as to select the trigger and video
signal from the desired radar set.

Let us first consider the design
and construction of the video
driver. It iIs a conventional resis-
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tance coupled video amplifier, de-
signed for 2 v positive input and
4 v positive output. As shown in
the schematic diagram, Fig. 5,
the incoming radar video signal is
fed to a 75-ohm terminating re-
sistor, where it develops approxi-
mately 2 wvolts across the input
terminals of the driver.

Reference to the schematic will
show that the input stage is a
6AGT, with 200 v on the plate and
150 v on the screen grid, using
cathode bias and shunt peaking.
The bias resistor is not by-passed,
to provide negative current feed-
back. The value of the peaking in-
ductance was determined In con-
ventional fashion using the ex-

pression L= MRC? where R is the
load resistance, C is the total shunt
capacitance. For this application a
value of M equal to 0.41 was used.
This wvalue is considered as one
which gives optimum time delay.
The calculated stage gain was 4.9
with low limit JAN tubes and 6.1
with high limit tubes, or approxi-
mately 5.5 with average tubes.

The second stage also has a
8AGT tube, with shunt peaking
using a factor of M equal to .41.
Plate and screen voltages are 200
and 150 volts, respectively. Note
the interesting arrangement used
for obtaining bias and degenera-
tion, whereby a slight positive
voltage is tapped from a bleeder
across the 200 v B+ supply, to
permit the use of a higher wvalue
cathode resistor and thus secure
greater negative current feedback.
The stage gain was calculated to
be .95 and 1.05 with low limit and
high limit JAN lubes, respectively,
or unity with normal tubes.

The third stage consists of two
6AGT's in parallel, arranged as
cathode followers, with a gain of
44, 52 and .60 for low limit, high
limit and normal tubes. The cir-
cuit is conventional, with a 10,000-
ohm resistor in the cathode circuit
to bias the stage to cut off should
the load be removed. Bias is often
obtained from a 4.4 v tap on the
power transformer and one section
of a 6H6 used as a half wave rec-
tifier. The other half of the 6HS
is used as a dc restorer.

This cathode output stage feeds
a 5l-ohm coaxial cable bussed to
the 20 selector switches and then

Fig. 6—Rear view of one of the video driver units. There are five of these in the switch-
board, one for each radar {eeding information to repeaters
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Fig. 7-—Left) Construction of the selector switch and oufput cathode follower; and (Fig. 9) power supply chassis for the cathode follower

properly terminated. The power
supply for this video driver is a
conventional full wave rectifier,
using a 3U4G, with choke input.
100 ohm anti-parasitic resistors
are used 1n all control grid and
screen grid circuits. The nominal
overall gain of the driver ampli-
fier is two.

During normal operation the 2-v
video signal may be varied in am-
plitude by a potentiometer at the
input. A screwdriver potentiom-
eter covered with a screw cap was
used in order to discourage too
frequent adjustment by unauthor-
ized personnel. The control has
sufficient leeway to adjust for low
limit or high limit tubes, as well
as to adjust for a +% volt toler-
ance in the input signal, and with-
in these limits provide at the out-
put a 4-v positive signal across 50
ohms. Fifty ohms was the least
possible terminal resistance which
would permit two 6AG7s to de-
velop 4 wvolts, and vyet be low

enough to minimize the shunting
effect of the capacity load of the
20 switches.

Test jacks are provided at the
input and the output to permit
checking video voltages with a
vacuum tube voltmeter. The vac-
uurm tube voltmeter is built into
the switchboard, and will be de-~
scribed later.

Driver Amplifier
Fig. 6 shows the construction of
the video driver amplifier. Note

the clamps to prevent unseating of
tubes during high shock. Even the
6H6 is clamped securely in place.
Note, also, the physical arrange-
ment of components to permit
short leads. For access to the under
side of the chassis the amplifier
may be easily pulled out from its
slot in the switchboard, and furned
over, while all of the cables re-
main connected.

Returning to Fig. 4, we see that
each switch now has a 4-v video
signal and a 25- to 50-v trigger

Fig., 8—S8chematlic
of ocuiput ampli-
fiers and power
supply. Fig. 10
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Fig. 11-—Transient response photographs:
(A} input pulse: (B) driver output 5l-ohm
termination; (C) driver output 51-ohm, 500

mmi terminction; (D) cathode [ollower

output

e s

|

™ |
-

A - Sguare wawve fnpul signal

B - Qutput of driver amplifier

C .- Output of cathode follower to repeaters

Fig. 12—Graphs showing low frequency
square wave response taken at the output
of the driver and at the cathode follower

signal from each of 5 radars, ap-
pearing on two adjacent decks and
available for selection by the rotor
arm. .

It should be noted in passing
that a trigger driver amplifier is
not required because the trigger
voltages from the radars are be-
tween 25-50 volts, and the average
PPI repeater operates satisfactori-
ly with input trigger pulses of the
order of 10 volts or more.

The selector switches used for
this application are heavy duty

54

manually-operated rotary switches
{Navy Type JR). They were se-
lected instead of relays, in view
of the stringent shock require-
ments. It is important {o remem-

ber that in addition to the video:

and trigger circuits which we are
considering there were 25 power
and control circuits to be switched
as well. In a fixed installation this
would perhaps be accomplished
with relays, but for equipment to
be used on large combat wvessels
subject to the shock of heavy gun-
fire and possible damage from en-
emy action, it was considered that
heavy rotary switches should be
used. Fig. 7 shows the general con-
struction of a Type JR switch. It
can be seen that it is made up of
a number of decks or “biscuits.” In
this application one deck was used
for each circuit, making a switch
approximately one foot long.

Returning to consideration of
the video and trigger signal, wc
see that each of the 20 selector
switches connected to the circuit
must represent a certain shunt ca-
pacity. This capacity is approxi-
mately 15 mmf when the switch
is open, and approximately 235
mmif when the switch is connect-
ed to feed signals through. Thus it
can be seen that the minimum load
on any driver is 51 ochms and 300
mimmf, occurring when no repeate:ss
are connected to the driver in
gquestion. The maximum load is 51
ohmsg and 700 mmi, when all 20
repeaters
same radar.

In order to keep this load as low
as possible, an interesting design
was developed. A chassis with two
cathode followers was arranged io
be mounted as an integral part of
the selector switch. This construc-
tion is shown in Fig. 7. One cath-
ode follower is shown, and the
other one, not visible in the illus-
tration, is mounted on a second
sub-assembly designed as a mirror

-l

are connected to the .

image of the first one, the two to-
gether fitting snugly directly over
the selector switch. It can be seen
that the lead from the switch to
the input grid of the 6AGT cathode
follower is less than 6 in. long.
Note the ever-present tube clamp.
Note, also, the stand-off insulators
supporting the coupling capacitor
away from the chassis, to mini-
mize its capacity to ground.

Fig. 8 is a schematic of the
cathode follower circuits. One
6AGT serves to feed the video sig-
nal to the repeater, the other feeds
the frigger signal. The design fol-
lows usual practice, predicated on
delivering pulses of 2 volts and
12.5 to 25 volts into a resistive load
of 75 ohms for the video and trig-
ger circuits respectively. The gain
is therefore .5, and the output con-
nections feed RG 12/u 75-ohm co-
axial lines leading to the various
PPI repeaters. It should be noted
that these circuits are “safe” when
the output cables are short-cir-
cuited, either of which could easi-
ly result from damage to the lines
or repeaters.

In the case of a short-circuit,
plate, screen and component dissi-
pation do not exceed maximum
ratings, and in the case of open-
circuit the 10,000 ohm resistors
prevent insulation breakdown be-
tween 6AG7 cathode and filament.
The physical arrangement of these
output amplifiers made it necessary
to locate the power supply for
them in another section of the
switchboard.

As indicated in the schematic, a
single power supply has the ca-
pacity to handle 10 cathode fol-
lowers, so that four identical pow-
er supplies furnish filament and
plate power for the 40 output am-
plifiers that feed video and trigger
to 20 PPI repeaters. A photograph
of the power supply is shown in
Fig. 9. Note the draw type unit

(Continued on page 107}
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Radiators for Centimeter Waves

Abstracted from the French*, by JOSEPHA E. ZENTNER, PH.D., Digest Editor, TELE-TECH

Tapered rods of circular cross-section consisting of solid

dielectric material may be used as short wave radialors

*In many short-wave applica-
tions high directivity of the trans-
mitting antenna is desirable; it
inecreases the radiated energy
density and in radar applications.
for example, it provides a means
to locate an object in space. There
are essentially three types of
short wave radiators, the horn
antenna, the antenna-reflector
combination, and the dielectric an-
tenna.

A formula is derived for the
intensity of the electric field, E,
in front of a rectangular opening.
It can be shown ihat maximum
ratio of field strength to surface
area, maximum E/A, is obtained
for uniform electric field intensity
in the opening, at a given value
of energy flux through the open-
ing. At a distance, d, from the
center of the opening in a direc~
tion at right angles to the plane
of the opening, this maximum
value is

E=E, A/% d volts/cm
as a function of the uniform feld
strength, E,, in the radiating open-
ing and equal to

E=19.2 VWA/ » d volts/cm
as a function of the energy flux
traversing the opening, W, in
watts, the surtace area of the
opening. A, in centimeter square.
the wavelength, i. and the distance
d. In centimeters.

It follows that the gain of the
directional system, or the ratio
of the energy radiated from a non-
directive source of egual power
to the energy radiated in the op-
timum direction, is equal to:

G = 20 log (\-/4:'{/)0 decibels.

*Henry Guijon, Lcaboraioire de recherches
physigue de la Compagnie Generale de
T. S. I., in L'Onde Eleciric, Dacember, 1946,
op. 459-4AR
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For a rectangular opening with
an area of 1 square meter, the
maximum gain is 31 decibels for
a 10 cm wave and 41.4 decibels
for a 3 cm wave.

In another approach to the
problem, the distribution of the
field intensity in the opening is
computed for a desired directional
characteristic of the radiator. If
a non-symmetric, directional dia-
gram is desired, the phase of the

WAVE GUIDES

HORN e
ANTENNA

Fig. 1—Horn antenna with metal lens con-
sisting of parallel metal plates which form
wavegquides of diiferent cross sections anl
lengths. This structure emits an electro-
magnetic radiation with a plane wavefront

wave In the opening must be
varied.

For optimum efficiency of a horn
antenna, the width of the horn
mouth should not exceed 2V L%
where 1 is the length of the an-
tenna.! For instance for a wave-
length of 10 ¢m and an opening
of 1 meter length, the minimum
antenna length is 2.5 meter. This
limit in length is imposed by the
spherical shape of the wavefront.
To reduce the required length of
the horn, an electromagnetic lens

A similar relation, where the lacter of twe is
replaced by the square root of two, may be
found in "'Radar Engineering'’” by Donald G.
Fink, page 232, formula {(340). (Translator's
notet
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is mounted in front of the horn
mouth. The lens may consist of
suitably shaped, parallel metal
plates, acting as waveguides of
different lengths and cross-sections,
see fig. 1. These guides introduce
varying phase shifts and there-
by transform the spherical wave
into a plane wave.tt The provi-
sion of metallic vanes inside the
horn antenna at right angles to
the electric field permits estab-
lishment of a desired configuration
of the electric field at the open-
ing which influences the direc-
tional radiation pattern.

Parabolic, spherical or cvlin-
drical reflectors are used to shape
and direct electromagnetic radia-
tion. To avoid loading of the
high frequency source by the
reflector, the part reflecting the
wave back towards the source may
be omitted and an annular-shaped
reflector designed. If a wide but
narrow beam is desired, a cylin-
drical mirror proves advantageous,
It may be fed by means of a wave-
guide mounted at its focal line,
terminated in its characteristic
impedance and provided with
radiating slots along its length.
The slots are so spaced as to pro-
vide equal phase and constant
amplitude radiations. A metallic
reflector surface should not devi-
ate by more than one-eighth of
a wavelength from the prescribed
shape.

Another type of short wave an-
tennas are solid dielectric rods of
circular cross-section, see insert
Fig. 2. They are fed at one end.
Due to the partial reflection of the

++82e "'Radio Lenses’” by Winston E. Kock,
Bell Laboratories Record, May 1946, sum-
marized Electronic Industries, July 1946, p.
81. (Translator’'s nowe)
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wave at the surface wave propaga-
tion takes place inside the rod
which behaves as a guide; the wave
in free space constitutes a continu-
ation of the guided wave. For op-
timum efficlency, it is advanta-
-geous to have a constant radiated
electric field intensity along the
antenna. As the field inside the
rod diminishes towards the far
end, an increasing proportion must
be radiated to maintain the ra-
diated field constant. For this
purpose, the rod is slightly
tapered. To avoid reflection at the
far end, the rod is terminated as
a semi-sphere.

The expression for the intensity
of the electric field in a direction
inclined at angle « to the direc-
tion of the axis of the antenna rod
1s given: by:

V2—2c0s[2xl (5g COSa—h) /2]

271 (Agcosa—N) / A A

where | designates the length of
antenna, A wavelength in air, and
), wavelength in dielectric.
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Fig. 2-—Directional patterns of dieleciric rod
antennas which are six wavelengths long
for different wavelengths inside the rod.
Insert illustrates shape of antenna rod

The maximum fleld intensity,
which occurs in the direction of
the antenna axis, or for ! equal to
zero, may be evaluated from:

V2 2cos [271L (Ag— ) Jhgh]
E= .
2l (Ag—A) /X A

The directional pattern for an
antenna six wavelengths long is
illustrated in the polar diagram

(Fig. 2) for a wavelength in the
dielectric equal to the wavelength
in air, equal to 0.9 times the wave-
length in air and equal to 1.1
times the wavelength in air. In
practice the antenna is so dimen-
sioned that the wavelength in
the dielectric is shorter but almost
equal to that in air.

An antenna array of this type
of antennas may be built up to
increase the directivity and the
power output. A radiator for a
radar transmitter has been de-
signed which is small and can be
rotated readily at a rate of ten
times per second or a coverage of
3600 degrees per second.* (How-
ever no indication of the radiated
power ig given in the article.) A
great number of metal vanes sur-
round the rotating antenna and
form a multitude of horns which
guide the emitted beam.

*The AN/MPG-1, a mobile search and track
radar for coastal gun-fire cenirel scans a 10
deq. sector at 16 scans per second; in other
weords it covers 160 deg. per second. This is
the fastesl scanning listed in the Table 1X,
pages 304-309, of "Radar Engineering” bv
Dongld G. Fink. (Translater’s note)

Chicago Engineers Discuss Communications Equipment

The Chicago section of the IRE
held their second local one-day
“convention” at Northwestern
Technological Institute at Evans-
ton, Ill., on April 19, Three simul-
taneous sessions were in progress
for almost 700 registrants, and
many unusual equipment setups
in the electronic and physics labo-
ratories of the school were open
for inspection. In addition, 22
booths displayed the latest prod-
ucts of wvarious electronic manu-
facturers.

Fifteen papers were presented
during the three morning and aft-
ernoon sessions. Of general inter-
est to those assembled were “Pat-
ents and the Engineer,” by C. F.
Prangley (Moore, Olson and
Trexler) and “The Engineer in
Research,” by J. E. Hobson
(Armour Foundation). In the lat-
ter paper, the need for funda-
mental research as a national as-
set to the general welfare was
stressed.

In the industrial electronics ses-
sion, the various uses of electronic
- principles in automatic controls
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were described and demonstrated
by W. H. Kliever (Minneapolis
Honeywell) and a review of some
types of photosensitive devices
and their characteristics was pre-
sented by H. S. Snyder of North-
western University.

Modulation Systems

The majority of the papers were
on communication subjects. Tele-
vision recelver production test re-
guirements and practical produc-
tion line setups were described
by D. Shankland (Farnsworth).
A new high efficiency modulation
system for video signal transmif-
ters using an unconventional
grounded grid wversion of the
Doherty-Terman method of high
efficiency grid modulation was
described by J. F. Bell (Zenith).
A third television paper by R.
M. Cohen (RCA) described tubes
and circuit design details for RF
amplifier and converter -circuits.

On one subject of high current
interest—FM—a description of a
narrow band wvariable frequency
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oscillator of particular wvalue to
amateur communication transmit-
ters was given by L. A. Mayberry
(Hallicrafters). The problems in-
volved in the development of an
FM monitor were described by
C. A. Cady (General Radio), and
the cascade phase-shift modula-
tion system of Raytheon was cov-
ered by M. Marks.

Several other papers received
widespread attention. The preci-
sion = permeability-tuned master
oscillator of Collins was described
and its stability characteristics
demonstrated by T. A. Hunter.
A magnetostriction coupled me-
chanical filter for the 455 ke range
was demonstrated by R. Adler of
Zenith and a new “bimorph” pick-
up of the ammonium phosphate
type was shown by T. E. Lynch of
the Brush Company.

Mobile radio communication
equipment working in conjunction
with the telephone system by R.
R. O’Connor of Illinois Bell, and
personal plane radio systems by
D. H. Mitchell of Galvin com-
pleted the program.
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Trends in Development of Parts

and Components

By CHESTER 1. SOUCY
Consulting Engineer, Toronto, Canada

Use in wartime communications equipment shows up shortcomings

of resistors, hatteries, shock mounis and RF cables and fittings

® Several designs of low- and
high-wattage resistors have been
produced to meet the standard
humidity cyecling, salt-spray, and
thermal shock test requirements of
the Armed Services. Some types
are far from uniform in the initial
effectiveness and stability with
aging of their sealing provisions.
Probably the glass-enclosed type
is the best, but it is not yet as com-
pact or as low in cost as would be
desirable for more general use.

The main problem at present in
resistors is the provision of
hermetically-sealed variable types.
Here again, the probable solution
is to use some new form of con-
struction. Part of the moisture and
salt-spray resistant qualities of
the improved fixed resistors and
their ability to withstand on test
rapid transfers from boiling water
to ice water are due to improved
coatings.® Wider application of
such improved construction tech-
nics to other types of resistors and
components may be helpful.

The temperature limitations of
several types of fixed and variable
resistors are obvious in Fig. 3. The
large magnitude of the prescribed
deratings indicates the need for
new types that are adequate for
operation at commonly attained
higher temperatures.

It should be noted that hermetic
sealing of components, like re-
sistors and capacitors, may not
be adequate enough protection
against low leakage resistance un-
der conditions of moisture conden-
sation. The provision of non-wet-
ting surfaces between terminals
through use of coatings such as
Dow-Corning DC-200 silicone
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‘ HIS is Part IT of an article

pointing out shortcomings
of many commercial products
which have limited the use-~
fullness of military equip-

ment. Part I was devoted
largely to capacitors, and,
like this installment, it

showed the desirability and
the necessity of material and
constructional changes in
components to improve their
performance in service.—Ed.

fluid,* or General Electric “Dri-
Film™* probably will be added to
many such components in future.

Battery Improvements

The improvements made in the
chemical efficiency of dry batteries
thereby increasing their effective-
ness in miniature sizes have been
well publicized. Considerable im-
provements have been made to ex-
tend their shelf life under high
ambient temperature conditions.
Some improvements have been
made in the design of batteries to
give greater output under low-
temperature conditions where or-
dinary types fail completely, but
the results so far are not startling
nor yet generally commercialized,
undoubtedly because the peace-
time demand for such performance
characteristics is probably small.

The usefulness of the recentlv
developed R-M mercury cell would
be increased if it could be produced
with a higher average voltage to
suit the voltage cut-off character-
istics of battery-operated tubes.
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Its greatly enhanced shelf life at
high ambient temperatures con-
trasts sharply with the poor per-
formance of standard types which
caused such serious difficulties in
military equipment used in the
South-Pacific during the war.

It is obvious that both for com-~
mercial and military uses con-
siderable research effort would be
warranted with respect to the
problem of improving the present
highly unsatisfactory performance
of lead-acid storage batteries at
low and high temperatures. It has
been reported that batteries de-
veloped by the Germans of the
nickel hydroxide / nickel / copper
chloride-potassium hydroxide type
have superior performance at
higher temperatures compared to
the lead-acid type.

The loss of charge of lead-acid
storage batteries at low tempera-
tures (attained in aircraft) is il-
lustrated in Fig. 4. The daily loss
of capacity due to self discharge at
higher temperatures is clear from
Fig. 5, which does not show, how-
ever, the extremely rapid deterior-
ation at electrolyte temperatures
above 135°F. These characteristics
preclude exposure to the tropical
sun or charging normally at high
ambient temperatures. They also
cause short life and low opera-
tional efficiency in the tropics de-
spite the higher charge capacity.

Electron Tubes

The pressing war need for SHF
and microwave oscillators, detec-
tors, and amplifiers led to extreme-
ly rapid advances in the develop-
ment of new tubes of the magnet-
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ron, velocity-modulation and other
types. According to a recent paper”
progress is being made in obtaining
reasonable power output from spe-
cial magnetron types for CW
operation in the microwave region
to fill the needs of industrial elec-
tronic equipment.

There seems to be little doubt
that the development of a new type
of tube capable of producing oscil-
lations in the millimeter-wave re-
gion will proceed to meet coming
needs, It was apparent for some
time that to obtain higher stage
amplifications and wider band-
widths in the super-high-fre-
quency range or to extend the fre-
quency limits of oscillators capable
of reasonable power outputs, some
new principles of operation must
be applied to avoid the limitations
due to transit time and inter-elec-
trode capacitances. The recent Bell
Telephone ZLaboratories develop-
ment of the travelling-wave tube®
is a very important one for solving
this problem, and probably will
stimulate further developments
along allied lines to overcome the
limitations imposed by physical di-
mensions of the tube structure in
ordinary designs.

A wider range of subminiature
tubes undoubtedly will be pro-
duced. Further extension of war-
time developments in the rugged-
ization of standard size tubes can
also be expected to take care of
those mobile and other uses of
electronic equipment where severe
shock and vibration are sustained.

Power Supply Cowmponents

Considerable improvement in
dynamotors and vibrators for use
with electronic equipment was
made during the war years includ-
ing improved brushes for motors
and generators used at high alti-
tudes. The improved brushes be-
came possible through understand-
ing the relation between the tre-
mendously increased rate of wear
at high altitudes to the diminished
oxygen and water-vapor pressure
in the air at such levels. However,
extension of operating life and in-
creases in efficiency for both vibra-
tors and dynamotors would be de-
sirable further improvements.

One possible solution to the vi-
brator life problem may be found
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in the use of commutator-less ro-
tary converfers with permanent-
magnet fields, similar in principle
to a small type of unit that has
been developed recently. The re-
cent improvements in vibrator ef-
ficiency, output waveform, and
regulation may be expected o
continue and to extend their use-
fulness and reliability.
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have been so great that the benefits
of such practices will not only be
extended more widely in aircraft
but also for use in other mobile
forms of electronic equipment.
Operational economies and
weight-saving also result from the
use of voltages of the order of 100
in place of 12 or 24-volt battery
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systems", and through the use of
improved steel laminations such as
“Hypersil’”™ and permalloy tape’.
For equipment operated from stor-
age batteries the wvoltage factor
previously mentioned combined
with the availability of a line of
tubes with 28-volt heaters will in-
crease the trend to 28-volt opera-
tion in place of lower battery volt-
ages.

Dry disc rectifiers have been
given protection against moisture
in some available hermetically-
sealed designs. The low maximum
operating temperatures allowable,
104°F (40°C) for copper oxide
types and 167°F (75°C) for selen-
ium types render the development
of types having higher tempera-
ture ratings desirable.

Shock and Vibration Mounts

Only recently has it become
clear to equipment designers that
there has been no more neglected
subject than the isolation of elec-
tronic equipment from wvibration
and shock, and no more badly en-
gineered component of such equip-
ment. In many cases, mountings of
the usual type used on equipment
in aircraft and vehicles have sub-
jected components, especially
tubes, to worse destructive forces
than if no mounts at all had been
used.

Recently, improved designs of
mounts have become available
commercially, so that the major
need at present is for equipment
designers to take note of the
fact that equipment mounted on
elastic suspensions constitutes a
mechanically resonant system with
three degrees of freedom, and the
mounting system must be en-
gineered if it is to be a vibration
and shock isolator instead of an
amplifier.

RF Cables and Fittings

Polyethylene-insulated, flexible,
coaxial RF cables are limited in
their maximum operating tem-
peratures, and are greatly re-
stricted in carrying capacity at the
higher temperatures reached in
enclosed locations or where ex-
posed to the sun. No satisfactory
jacketting material has yet been
produced which is non-contami-
nating so far as the inner dielec~
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tric 1s concerned and has also the
desired flexibility at the extremely
low temperatures existing in cold
climates and in aircraft at high
altitudes. Furthermore, improve-
ments in manufacturing technics
are required to produce cables free
from transmission irregularities at
micrecwave frequenciegs due to
“periodicity” arising from cyclical
variations in the electrical con-
stants along the cable.

Higher temperature ratings for
hookup wire with synthetic insuls
tion are needed, and coverings that
are more satisfactory with respect
to abrasion resistance, slow-burn-
ing gqualities, and moisture and
fungus resistance.

Technics in consiructing water-
proof RF and power cabies and
sealed cable fittings can be ox-
pected to advance. Considerable
development along such lines has
been carried out for military us~
in ths United States and Great
Britain, and such developments
¢hovld find a considerable amount
of commercial use when available,

The use of waveguides and mi-
crowaves reduces the temperature
and humidity troubles experienced
with coaxial RF cables. Electro-
forming construction technics for
fittings and increased use of flex-
ible types of waveguides will eage
the problems of the designer of
microwave equipment, but the
narrow-band transmission charac-
teristics of such “plumbing”’ con-
stitutes g serious difficulty in fre-
quency allocations. At present
standardization of additional sizes
of waveguides and fittings seems
to be the only possible solution.

Crystal Limitations

It has been neceszary to exercise
precautions in the use of rochelle-
salt crystals as components of
crystal type microphones. phono
pickups, and hydrephones, even
when used only in the temperatr
zones. Besides the undesiranly low
safe operating limit of 120°F
(48.9°C) in temperature for such
units, it 18 necessary fo protect
them from moisture and from
dehydration in vevry dry atmos-
pheres.

ADP crystals (ammonium dihy-
drogen phosphate). recently de-
veloped by the Bell Telephone
L.aboratories”. which are stable at
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indicate the possibilities of im-
provements in eleciro-mechanical
transducer components using ple-
zoclectric crysials.

Many more exampics of the de-
ficiencies of the best available
components could be given. How-
ever, the purpose of thig presenta-
tion is to dispel the common con-

ception that the war developments
have given us a set of electronic
components that are highly per-
fected and suited for use in the
equipment designs in which de-
signers are commonly more con-
cerned about their knowledge of
circuits than of components. Yet
we can build no better than the
capabilities of our building blocks
permit.
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German Scientists Study Thernustors

C. W. Hansell of RCA, who had
made a trip to Europe as U. S.
Government Scientific Representa-
tive, reported on a few German
gadgets in a lecture at the Engin-
eering Societies Buillding in New
York City.

Possibly the most interesting ap-
paratus described was a simple de-
vice indicating “vertical”, for in-
stance in an airplane. It consists of
a heated wire and two thermistors
arranged in a glass container filled
with rarified gas. If the heated gas,
which has a tendency toc move
vertically upward, passes both
thermistors at an equal rate, their
temperatures will be identical and
their resistances will balance. This
position is made to indicate °
tical”. Any deviation will result in
one thermistor wire being heated
lo a higher temperature than the
other and unbalance of the ther-
mistor wires will result.

Thermistors using uranium
oxide as basic material were made.
The insulator is mixed with a gum-
like substance and then backed.

‘ver-
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Additional oxide or metal has tc
be squeezed into the strunture to
break it up and make a semi-con-
ductor out of the insulator. If
metal is in excess electronic con-
duction takes place, while excess
oxygen provides “hole” conduc-
tion. Titanium dioxide baked in
hydrogen or vacuum at 1500 deg. C
is a good thermistor. The Germans
produced it on a large scale. The
thermistors were shaped as rods,
30 microns in diameter, or as
sheets. 30 microns thick. Titanium
oxide was sometimes mixed with
other oxides to dilute it.
Another fealure mentioned was
the prevention of losses in metal-
to-glass seals at very high fre-
guencies. These losses are caused
by currents flowing in the outer
metal layer, because of the skin
effect, which layer is oxidized and
therefore a comparatively poor
conductor. To provide an outer
layer of high conductivity, the
metal is covered with a thin layer
of gold which does not oxidize
when sealed into the glass. —J.7Z.
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Photographing Pulse Wave Shapes

of Radar Modulators

By L. W. MARKS, Power Transformer Engineering
Div. General Electric Co., Schenectady, N. Y.

Equipment and methods used in making permanent records of

modulator performance as a means of assuring uniformity of results

® A]l of the power transmitted by
a Radar system is generated in the
modulator. The modulator supplies
power pulses of proper shape,
magnitude and frequency to the
microwave generator or magne-
tron. These pulses must be held
closely to a very exact wave shape,
because even if they vary by a few
percent from requirements, the re-
sult may be a serious loss of power,
double moding, misfiring, fre-
guency modulation and other
troubles in the transmitter. In ad-
dition to the power pulse, modula-
tors normally provide several
monitoring outlets for checking
wave shapes at selected, strategic
points in the circuit. One type of
power modulator for marine ap-
plication is shown in Fig. 1.

The manufacture of large and
costly equipment of this precision
type requires that extensive tests
be made to insure satisfactory
operation in service. An essential
adjunct to successful testing is the
obtaining and recording of all
necessary data,

During the testing of a modula-
tor the wave shape of the output
pulse and the various monitoring
circuits is inspected by means of
cathode ray oscilloscopes or syn-
chroscopes. These waves may be
complicated in shape and even
slight deviations may be indicative
of possible trouble. Therefore,
such wave shapes must usually re-
ceive engineering approval before
shipment is authorized. On quan-
tity production this would require

Fig. 1-—One type of power modulater developed for marine radar service appears at the
right with the wave shape photographing equipment in the {oreground

B0
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an engineer in almost constant at-
tendance.

The pulses emitted by a modula-
tor are repetitive and may be
photographed using specially-de~
signed equipment. The photograph
is an exact reproduction of the
wave trace and permits the engi-
neer in the office to inspect the
shape before shipment, without
actually being present during the
test. Such a permanent record is a
valuable tool in permitting the
engineer to locate differences by
comparison with a model photo-
graph and may serve as a means
for diagnosing a possible source
of trouble.

Because a photograph is an exact
reproduction, it may be used for
inspection even though the inspec-
tor was not present at the time of
the test. Moreover photographs
may be filed and are always avail-
able for future reference.

Power Modulator Cirecuits

There are two fundamental cir-
cuits for line type power modula-
tors: 1—Ac charging of pulse net-
work; 2—Dc charging of pulse net-
work.

In the ac charging type the pulse
network is charged by a resonant
transformer and discharged by a
synchronized spark gap. For this
type of modulator only the output
pulse is photographed.

The de charging circuit energizes
the pulse network from a rectifier
and the network is then discharged
by a high-voltage trigger circuit.
In this case not only the output
pulse but also the input to the
trigger circuit {Trigger Input), the
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thyratron grid voltage, and the
trigger output voltage are photo-
graphed. In some cases additional
circuits may be monitored and the
waves photographed.

The principal circuits involved
in testing one type of power
modulator are shown in the block
diagram of Fig. 2. This particular
modulator is energized from a
3-phase, 60-cycle source which
supplies power to the main recti-
fier, and the driver unit.

The reactor and pulse network
are designed to resonate at some
predetermined frequency depend-
ent upon the pulse rate. When the
pulse network is charged to maxi-
mum  voltage (approximately
twice dc voltage), it is discharged
through the spark tubes and ap-
plies a pulse to the resistance
dummy load.

The resistance load does not
give a pulse identical with a
magnetron load due to non-linear
characteristics of magnetrons.
However, once the proper shape of
pulse has been determined on a
magnetron load, and compared
with operation on a resistance
load, the resistor may be used for
routine production testing. De-
velopment testing should normally
be made using a magnetron load.

At the proper time interval dur-
ing the charging cycle the spark
tubes are triggered by a trigger
pulse from the driver unit. This
consists of a cathode follower type
input amplifier feeding into the
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transients—{A) thyratron grid voltage; (B) trigger output

voltage; (C) output pulse

grid of a hydrogen thyratron. The
thyratron circuit may be fired by
an input trigger pulse of only a few
volts supplied by other circuits in
the Radar equipment, or by a syn-
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Fig. 2—Block diagram of the test circuit
setup for pholegraphing wave shapes

chroscope as shown in the test
diagram. The trigger rate may be
altered by means of the driving
audio oscillator.

The “Input Trigger” may be
placed upon the screen of the syn-

Fig. 3—Complete test bench for high power modulators showing auxiliary equipment
including synchroscope and camera, Modulator in background

TELE-TECH + July, 1947

www americanradiohistorv com

chroscope by connecting to “signal
input” and phased by means of the
synchroscope trigger phase circuit.
In like manner the ‘“thyratron
grid” c¢ircuit and the ‘“driver out-
put” circuit may be connected
through concentric cable to the
signal input jack of the synchro-
scope.

Test Equipment

The pulse output is normally too
high in voltage to connect directly
to the deflection plates of the syn-
chroscope. Therefore, only a frac-
tional part of this voltage is taken
from a capacitance divider. The
capacitance divider must be spe-
cially designed so as to reproduce
exactly the pulse shape and must
have an accurately determined
ratio.

The various component parts of
the test circuit are pictured in Fig.
3. On the right is the power control
panel which houses all power con-
trol and auxiliary eircuits and
power instruments, located below
the horizontal surface of the com-
partment,

On the table next to the control
panel are from right to left, a
cathode ray oscilloscope for meas-
uring repetition rate, a control box
for an edge light on the synchro-
scope screen, and the synchroscope.
Over the screen of the synchro-
scope is mounted a hood equipped
with camera and viewing eye
piece. Below the table top is a com-
partment containing the water-
cooled noninductive output re-
sistor, capacitance divider, and
pulse cable. At the extreme left is
a 9-in. CRT used for viewing the
charging wave to the pulse net-
work and the thyratron plate. In
the background may be seen a
modulator under test. Missing from
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Fig. 5—Repetiiive oscillations at &0-cycle
fundamental in high voltage cable testing

the photograph 1is the
audio oscillator.

One obvious method for obtain-
ing reproduction of the wave shape
is by sketching upon coordinate
paper. This cumbersome method is
not {ree from error. is slow, and
places great reliance upon the dili-
gence and care of the test opera-
tor.

driving

Accurate Repreduction

Photographed wave  shapes,
however, are free from these dis-
advantages, resulting in an ac-
curate reproduction, free from
errors, in a minimum of time. The
engineer inspecling the wave
shapes has no doubt as to the ac-
curacy. The method for photo-
graphing wave shapes described in
this article may be used whenever
accurate reproductions of repeti-
tive wave shapes are required. The
method 1s extremely simple and
requires no expensive photograph-
ing equipment. Its application to

high power modulators as made at
the Pittsfield Works of the General
Electric Company resulted in all of
the advantages mentioned above.
together with decreased time for
tests and resulting cost reduction.

Fig. 4 illustrates the reproduc-
tion of repetitive high speed tran-
sients. Film (a) is the “Thyratron
grid voitage”, (b) the “Trigger
Qutput voltage’, and (c¢) the “Out-
put pulse” on the resistalice load
without despiking circuit. The fre-
quency of the small horizonta®
calibrating wave is 2 megacycles.

The photographing equipment
has been used on applications other
than modulators. As an exampie,
during an investigation into the
reasons for resonance in a high-
voltage cable testing rectifier.
photographs of a slower speed
wave (60 cycle fundamental) as
shown in Fig. 5. were obtained.
This film 1s enlarged 5 diameters.

A closeup view of the complete
photographing equipment is shown
in Fig. 6. Mountied over the screen
of the synchroscope is the viewing
rood with camera and eyvepiece on
the extreme right end of the hood.
At the left is the control hox used
to adjust the brilliance of the edge-
lighted screen.

The camera, equipped with a 2
in. £3.5 Velostigmat lens is focused
upon the synchroscope screen. No
focusing adjustment is provided:
therefore, no difficully with false
focus can be obtained eon produc-
tion work. The small eyepiece just
above the camera is also con-
structed with a fixed focus on the
screen,

The addition of the viewin<

Fig. 8—Tesl equipment ior photographing wave shapes showing the viewing hood mounted
on camera with edge-lighl control box
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Fig. 7—Close-up view of the edge-lightad
screen illuminated at full intensity

hood to the synchroscope prevents
external light from falling wupon
the screen and thus makes it pos-
sible to distinguish clearly and io
photograph rapidly changes in the
cathode trace. This, however, also
prevents the observer or the
camera {rom seeing the ruled grid.
A clever method for illuninating
the grid without appreciably in-
creasing the light inside the hcod
was developed at Massachusetts
Institute of Technology and was
modified for use in the modulator
testing equipment at the Pitisfield
Works of the General Electric com-

pany.

Fdge-Lighted Screen

The edge-lighted screen at tull
intensity is shown in closeup view
in Fig. 7. Enough external light
entered the short mounting cylin-
der in this picture to show the de-
tails of fhree lower edge light
bases and connecting wires.

The modified edge-lighted screen
is composed of a disc of clear
lucite 5 3/16 in. in diameter mount-
ed on a ring of herkolite 3 in. in
axial length. The Lucite is ruled on
the side toward the synchroscope
screen and drilled part way
through at eight equally-spaced
positions from the side adjacent to
the herkolite ring. Eight miniature
lamp bases are mounted in the ring
opposite the blind holes 1n the
lucite as shown in Fig. 7. Radio ar
aireraft dial lamps project part
way into the lucite when placed in
the sockets.

A comparison between wave
shapes photographed with and

{Continued on page 103}
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Design ot Regulated Power Source

By LEO L. HELTERLINE, Jr., Chie! Engineer

Sorensen & Co., Inc., Stamford, Conn.

Electronically reproducing desirable battery characteristies

to give 0.5 % regulation and recovery time of 2 and 3 eycles

® To accomplish the objective of
electronically reproducing the de-
sirable characteristics of a battery,
at the same time eliminating the
undesirable ones, poses an interest-
ing technical problem.

The desirable characteristics of
a wet cell battery are load charac-
teristics which represent an inter-
nal resistance of approximately 39
millichms for a 10-ampere unit.
This would give regulation of
from no load to full load between
3% and T4,

The ripple voltage of a battery,
of course, is negligible as is the
electrical noise generated thereby.
Among the other characteristics
which should be investigated are
those of independence from other
factors such as line supply voltage,
temperature and time.

The battery unit is. of course,
dependent on time since any in-
stallation which is expected to
draw appreciable amounts of cur-
rent has a discharge characteristic
of some 10% over an eight hour
period. Thus, we may tabulate a
summary in the form below.

Other substitules for batteries

HE high - current, regu-

lated, dc source described
in this article is designed to
replace its corrosive, gassy,
non - automatic counterpart,
and to provide a clean and
self-sustaining electronic bat-
tery to operate switching re-
lays in broadcast stations, for
voitce current in telephone
service, for dc heated fila-
ments in broadcast and tele-
pision  tubes, to  power
military surplus communica-
tions equipment, etc.—Ed.

have been used for many years.
One of the more common sources
is the de¢ generator with an ac
operated prime mover. The basic
advantage of a system of this na-
ture is that inertia helps in stabiliz-
ing sudden transients. This is due
primarily to the inertia of a rotat-
ing mechanical system such as the
motor-generator set. It is often
necessary to make these units large
and ponderous to be certain that
sufficient inertia is present to aver-

Characteristic

Internal impedance
(for 10 ampere units of

Noise level from line
voltage fluctuations

or other causes or
ripple

Discharge wvoltage rate
of change per hour in
percentage of initial
voltage

Wet Battery Nobatron Unit

similar voltage range) -~ 0.03 ohms

Negligible

5¢ perhr. Negligible

age out some of the line voltage
fluctuation. Compared with a bat-
tery, however, most of these units
have a considerable degree of out-
put voltage fluctuation both with
incoming line wvoltage and load.
The high installation cost, the
noise factor, and maintenance are
problems that cannot be over-
looked.

Various other mechanical sys-
temms of regulating dc output vol-
tage have been proposed and used.
These are generally attended by
slow correction rates as well as
fundamental limitations as to their
basic accuracy. There are, of
course, many applications where
these types of corrections are
workable.

The characteristics outlined in
the table below indicate that the
Nobatron makes a reasonable ap-
proach to the highly desirablz
characteristics of a battery unit
and eliminates some of the more
objectionable ones. To fully under-
stand how this is accomplished, re-
ference is made to Fig. 1 which ig
a schematic diagram of a tvpical
Nobatron unit.

Fiq. 1-—Schematic diagram of tyzical Nobatron regulated dc supply
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The basic power circuit of this
unif is one wherein the power is
derived from the ac mains and
goes through an electronically
controlable variable ratio trans-
former; thence into a more or less
conventional arrangement of recti-
fier transformer, selenium rectifier
stack and filter combination. This
power circuit combination will
normally furnish output wvoltage
filtered to 1% RMS or less depend-
ing upon the particular require-
ments.

Diode Regulator

The problem of regulating such
a circuit can most readily be un-
derstood by tracing back the
sampling voltage taken from the
output of the unit. This sampling
voltage is fed to the filament of a
pure tungsten filament diode, in
this case V.. This diode is a unit
manufactured by Sorensen, and has
a highly reproducible retrace
characteristic of plate impedance
versus filament voltage. Fig. 2 il-
lustrates this characteristic which
will be more fully described later.

To understand the action of the
diode, assume that a change in
output voltage in the upward di-
rection results either from a reduc-
tion in load or an increase in line
voltage. This in turn heats the
diode filament, moving the opera-
ting point along the curve shown
in Fig. 2 in such a direction that
the plate impedance is lowered by
an appreciable factor. This plate
impedance constitutes one leg of a
bridge circuit, and this leg voltage
is fed into the grid of a beam
power tube. The bridge is phased
so that this signal will cause the
circuit to lower the output voltage.
This is accomplished by the beam
power tube in the following
manner.

As the diode becomes hotter, the
power tube grid takes on a more
negative signal. This negative sig-
nal reduces the current through
the d¢ winding of transformer T..
Looking at the voltage divider
combination T,-T,, it can be secen
that the voltage across the primary
of T, is dependent upon the imped-
ance of T.. If the impedance of T,
is lowered, the wvoltage across the
primary of T, is greater and thus
the wvoltage fed into the rectifier
stack transformer T, also is
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greater. When the output wvoltage
drops, converse circuit operation
returns it to normal.

In the case where the diode has
lowered its impedance by greater
output voltage, the reduction in
the current through the de wind-
ing of T, as a result of a more
negative grid increases the imped-
ance of T, and by the action de-
scribed lowers the output voltage.

This process continues until the
2.16;

PLATE |RESISTANCE
V3.
1.9 FILAMENT YOLTAGE
SORENSEN| TYPE DIODE 2415
170
150] _
w
i
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Fig, 2—Characteristics of tungsten filament
diode which governs regulation

output voltage is restored to its
pre~set value.

The circuit of this particular ar-
rangement runs as high as 50,000
when measured as the ratio of vol-
tage change across the dc portion
of the transformer T, divided by
A Eq.out. This high degree of ac-
curacy is sufficient to restore the
output voltage within much less
than 0.5% over wide fluctuation of
supply line voltage and load cur-
rent.

The manufacture of these tung-
sten filament diodes is critical in
order to obtain the best possible
characteristic. In this instrument,
the diode is used as true voltage
reference. This means that it must
be independent of all {factors
except the voltage across the fila-
ment of the tube. Possible sources
of ofther dependency arise from
thermal ambients, change in fila-
ment emission with time, general
changes in tube characteristics with
life. All these problems have been
investigated in the manufacture of
this type of diode,

It has been found that very high
vacuum, higher than that obtained
in commercial tube practice, is
necessary for purposes of produc-
ing a truly stable source. It has
also been found that it is possible
to temperature compensate these
tubes by taking into account the
various thermal expansion coeffi-
cients of the metals in the tube.
Also, certain stabilization sched-
ules are important while the tube
is on the exhaust manifolds as well
as after the tube has been finished
and ready for use as a voltage
reference source.

In comparison with the VR tubes
of the gaseous discharge type, the
order of stability of these units
constifutes an improvement over
the VR units by a factor of at
least 10. The life characteristics of
these units when used at low plate
current wvalues exceeds that of
practically any commercial wvac-
uum tube. The simple analogy of

GHARAGTERISTIC CURVES
SORENSEN |MODEL E-6-10
[ 6.l T
©
. P
Fig. 3—Perform- w |
ance curves show- & [ [T T T T | I
. . 2 N 10 AMPS
ing regulation 3 .
ability around the 'C:E . I D T LA
8-volt point '8_ \
i 1
i '
|
® 9 | !
5 90 100 120 130

Fig. 2 demonstrates the tempera-
ture limited characteristic of the
diode, in this case the 2AC15 tube.
It is observed that the relation be-
tween plate resistance in megohms
and ac filament voltage is very
nearly linear. This makes possible
an accurately reproducing circuit
providing the diode tubes are
properly processed and designed.
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INPUT VOIL"I‘?AGE AG
life comparison would be that of
running an incandescent lamp bulb
at approximately one half of its
rated voltage. The life is a strong
multiple-powered function of fila-
ment temperature as has been
established by Langmuir and
others.

Stability is of the utmost im-
porfance and can only be obtained
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by careful technics. Assume, for
example, that there is a plate vol-
tage of 500 across the diode ele-
ment. If this is in series with a
one megohm resistor, a change of
1/10th of a volt in the filament
supply will produce a change of
300,000 ohms in the plate imped-
ance of the tube, thus shifting the
plate potential approximately 100
volts. If this 100 wvolt signal is
placed upon the grid of a properly
biased beam power tube, it is ob-
vious that this signal will more
than control the tube over its full
range of grid control characteris-
tics,

Regulation Accuraey

Referring to Fig. 3 which shows
performance curves of the model
E-6-10 unit, observe the following
behavior, It is noticed that the
rated limit accuracies of this in-
strument are =.03 of a volt around
the 6 volt point. At full load with
10 amperes and with the input vol-
tage varying over the range of 85
to 135 volts, it is observed that the
voltage declines with rising input
voltage. This is made possible by
the extremely high gain of the
diode and beam power tube com-
bination in addition to a slight
amount of compensation which
exists in the wound components of
the unit. This can be made sloping
in the other direction simply by
reducing the overall gain of the
circuit.

As was pointed out before, with
the gain of approximately 50,000
for a given voltage signal in the
diode to a given change in plate
signal, such characteristics are
made possible as long as T. is
within the range of the saturating
current. After the current in the
beam power tube has reached a
certain level, the saturation point
of the iron is exceeded and rela-
tively little change in the ac im-
pedance of component T: results.
When this point is reached, the
regulation unit loses control and
the voltage drops sharply. This is
observed at approximately 85 volts
with a load of 10 amperes. It is ob-
served that the break-out point is
very sharp. This is due primarily
to the large scale of magnification
which is necessary to show the
slight changes of voltage with load
and line. At the other end of the
curve, the grid of the beam power

TELE-TECH < July, 1947

tube is signalled completely to cut
off. At this point the reactor is at
maximum impedance.

When, however, the reactor has
reached its impedance limits and
the line voltage continues to rise,
particularly at light load, then the
output voltage rises sharply,
roughly proportional to the input
line voltage changes. As the load
is increased beyond 10 amperes,
the break-out portion of the curve
on the low input voltage side in-
creases toward a higher wvoltage
value of break-out on the ac por-
tion of the coordinate. Conversely,
as the load is decreased beyond
the 5-ampere curve which is indi~-
cated, the break-out portion of the
curve on the high input voltage
side moves toward lower value on
the ac input 'voltage coordinate.
Prior to break-out, however, the
instrument is extremely accurate

Fig. 4—Front view of Nobalron arranged
{for panel mounting

Fig, 5—Rear view of Nobatron unit espe-
cially designed for calibrating meters

due primarily to the high gain as
mentioned before.

It is noticed also that with rising
load the output voltage of the in-
strument rises. This is very often
the case and can be made to go in
the other direction if desired. This
is highly desirable in most applica~-
tions since there is generally lead
drop when connecting such an in-
strument to the load.

www americanradiohistorv com

The rising characteristic with
load is extremely unusual when one
considers the internal impedance
of a selenium rectifier stack partic-
ularly at these lower voltages. It
has been found that there is con-
siderable difference particularly at
these high currents and these low
voltages of the wvarious selenium
stacks which are on the market,
since internal impedance 1is, of
course, very important in this
particular region of current and
voltages.

In the case of a Nobatron de-
signed to operate at 120 volts and
at 5 or 10 amperes, the plate re-
sistance of the rectifier stack is
considerably minimized inasmuch
as operation is at an appreciably
higher voltage and the ratio of the
voltage to the stack resistance is
much higher. Stated another way,
the internal resistance of the recti-
fier stack is low compared to the
resistance of the load into which
the instrument is working. This
puts less stringent requirements
on the range to be covered by the
reactor and thus improved charac~
teristics over and above those
listed in Fig. 3 are cbtainable, par-
ticularly in regard to load range
and line voltage range.

Output Voliage Adjustable

Another interesting feature of
the Nobatron units which makes
them particularly adaptable to
many applications is the fact that
the output wvoltage is adjustable,
This allows precision setting of
voltage for such applications as
the photographic field where it is
desired to compensate for various
times of exposure, for setting cor-
rect temperatures in color photo-
graphy, as well as In meter ap-
plication uses. This is done basic-
ally by inserting a variable resist-
ance in series with the diode fila-
ment. This may take the form of
a potentiometer of rather low re-
sistance and may be supplemented
by fine control over a coarse con-~
trol if this is desired. Setting of
voltages within 1/10 of 1% and
with positive assurance that these
voltages will be maintained in this
order of accuracy is possible.

A brief description of how this is
accomplished by means of this
series potentiometer is appropriate.

{Continued on page 106)
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Survey of World-Wide Reading

Electronic news in the world’s press. Review of engineer-

ing, scientific and industrial journals, here and abroad

Vacuum Tube as Electro-Mechanical Transducer
Harry F. Clsen (Journal of the Acoustical Socicty of America, March, 1947, pp. 307-319)

The mechano~-electronic trans-
ducer described converts mechani-
cal vibrations into voltage varia-
tions by means of the microphonic
effect* in a vacuum tube. In other
words, the mechanical vibrations
of an electrode give rise to elec-
tron current variations which
cause voltage variations across the
output resistor of the tube.

The vibrating electrode of a
transducer tube, see Fig. 1, passes

GLASS METAL
HEADER

ENVELOPE CATHOOE
J

DI1apHAACHM

EXHAUST ot
TP

GRD VIBRATING
ARQDE ROO

LEADS

Fig. 1—Schematic diagram of mechano-
electronic fransducer with vibrating anode
shaped as tapered rod

through a thin metal diaphragm
which permits the transfer of
mechanical vibrations while estab-
lishing a  wvacuum-tight seal
Diodes, triodes, tetrodes, or pen-
todes are feasible; either the con-
trel grid or the plate may be
mounted for vibration. The rela-
tive change in electron current is
greater in a grid-controlled triode
than in a diode, and the triode
plate resistance is higher. Because
of their large mass, plane elec-
trodes are not suitable as vibrat-
ing elements and the vibrating
electrode is constructed as a bar.

It is shown that the voltage out-
put of a mechano-electronic trans-
ducer is proportional to the de-
flection of the bar; for wvarying
deflection, the output voltage amp-
litude is proportional to the amp-
litude of the mechanical vibration
regardless of frequency. In the
frequency range below the re-
sonant frequency of the rod, which

* Sez e.g. Journal of Applied Physics, Fab-
ruary 1947, pp. 239-245.
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Fig. 2—Phonograph pickup incorporating
transducer tube

is of interest, and for a rod rigid
compared to the elastic diaphragm,
the rod moves as a rigid member
with the diaphragm as the fulcrum.
For linear frequency response the
driving force must be proportional
to the sqguare of the frequency.

Analysis of the mechanical vi-
brating system (i.e., the rigid bar
supported by the elastic membrane
and driven by a force acting on the
end of the bar outside the envel-
ope) reveals that a small effective
mass of the rod is favorable for
high sensitivity of the system. By
using a tapered or conical bar
instead of a bar with circular
cross-section the effective mass
can be reduced considerably.
For the same fundamental reso-
nant frequency, the total mass of
the cylindrical bar will be 63 times
the total mass of the conical bar;
the sensitivity will be increased 36
db by the use of the conical bar.
An even larger ratio of effective
masscs at the fundamental re-
sonant frequency facilitates damp-
ing of the mechanical vibrations of

the conical compared with the cyi-
indrical bar. It appears that a
tapered bar is superior to a cyl-
indrical bar as the vibrating elec-
trode in a mechano-electronic
transducer. The mechano-elec-
tronic transducer illustrated in Fig.
1 was the most promising of sev-
eral tested types. The plate con-
sists of a tapered roed mounted in a
flexible metal diaphragm which
permits the transfer of mechanical
vibrations.

VIBRATING
ELEGTRODE

i STATIONARY
ELECTRODE

Fig, 3—Microphone based on the mechano-
electronic transducer

A mechano-electronic phono-
graph pick-up for the reproduction
of standard phonograph records is
illustrated in Fig. 2; it has a cut-
off frequency of 5000 cycles.
Another pick-up suitable for the
reproduction of transcription re-
cords and with a cut-off frequency
of 12,000 cycles has also been
developed and built.

A microphone -based on the
mechano-electronic principle may

HIGH LEVEL , SPEECH TYPE,
ELECTRONIC MICROPHONE

I\
AN
L

A 1/

GENERAL PURPROS

20
s
3
Fig. 4—Frequency re- W
sponse curves of general ? s
and high level mechano- o
electronic microphone 8o ’/
o
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be constructed to have approx-
imately the same sensitivity as a
carbon microphone without the
high distortion, carbon packing,
and variation of response with
crientation inherent in the carbon
microphone. Fig. 3 shows the con-
struction of the microphone. In
Fig. 4 the response curves for a
high level, speech-type electronic
microphone and for a general pur-
pose electronic microphone are
plotted; the wuseful frequency
ranges extend from 800 to 3000
cycles and from 100 to 6000 cycles,
respectively, The diaphragms in
both instances are molded paper
cones, 2 inches in diameter.—JZ.

Apparatus for Magnetizing
Loudspeaker Magnets

H. Gillonx (La Radio en France, Puris, France,
Vol. 1, 1947, pp. 14-16)

A simple apparatus for the mag-
netization of loudspeaker magnets
is described. A capacitor bank is
charged by a full-wave rectifier
and discharged through a coil. A
thyratron is inserted in the dis-
charge path to interrupt the circuit
when the voltage reaches zero and
to prevent the following negative
current from passing through the
coil. Constant amplitude charging
of the capacitor bank is assured by
a neon lamp which also provides
positive grid voltage for the thyra-
tron at the start of the manually
initiated discharge—JZ.

Transmission-Line Load
with Water as Dielectric

F. M, Laslie (Wireless Engieer, London
England, April 1947, pp. 105-108)

A short-circuited, concentric
transmission line using water as
dielectric may be used as dummy
load to measure the power output
of a high frequency generator by
comparing the input and output
temperatures of the water flowing
through the line.* The high dielec-
tric constant of water and its heat
dissipating capabilities are of ad-
vantage in this arrangement.

In practice two short-circuited,
quarter-wave, concentric lines are
mechanically connected. For an
outer and inner radius of 25.5 mm

See paper by A. G. Kandoian and R. A,
Felsenheld on “Power Loads at Very and
Ultra High Frequencies” read. al the IRE
Naticnal Convention in March 1847.

*
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and 16 mm respectively, and a fre-
quency of 30 me, an input im-
pedance of 20.6 (5.7°) ohms Is ob-
tained. Experimental results are
reported. 5 kw output power were
dissipated satisfactorily —JZ.

Frequency Meter

H. L. Schuliz (Review of Scientific Instruments,
April, 1947, pp. 223-225)

An instrument, designed as a
direct-reading  pulse  counting
meter for nuclear research, may be
readily adapted to operate as a
frequency meter covering a range
from a few cycles per second to
several hundred kilocycles per
second with an accuracy of several
percent. The actual instrument
had four operating ranges: 0-50
pulses per second, 0-500 pulses per
second, 0-5000 pulses per second
and 0-50000 pulses per second.

The biased diode, see figure, per-
mits the level of the recorded pul-
ses to be adjusted by variation of
the biasing potential. Pulses a
fraction of a volt above the estab-
lished level will be recorded. The
blocking oscillator is trigged by
the incoming pulses and supplies

pulses of wuniform shape and
duration to the microammeter. For
low counting rates, the pulse
length of the blocking oscillator
pulses are extended by an increase
in the grid-circuit capacitance.

At the lowest frequency range,
a “flip-flop” ecircuit is triggered by
the pulses to be counted and in
turn operates a power tube with a
mechanical recorder in 1its plate
circuit.—JZ.

Manufacture of Synthetic
Mica

A. E. Link (Chimie & Indusirie, Paris, France,
Vel. 56, Neo. 1, p. 21).

Due to the shortage of mica in
Germany, a process for its synthe-
tic manufacture has been devel-
oped at the Kaiser Wilhelms Insti-
tute at Berlin-Dahlen. The best
synthetic product is comparable in
every respect to natural mica. Its
composition is as follows:

SiO, e 35-399, (weight)
(AlLFe,Cr V).0,. 11-129 ”
(Mg,Fe,Mn,Zn)O 29-35% ”
(Na,K).SiF, 11-13% "
(Na,K)F 6-7 % ”

The principle adopted to secure

large squares of mica was to care-

Direct-reading frequency meter covering a range ol from several cycles to 100 kc with
an accuracy of several percent

N

<2808

1

scale factor

R1 —200K R21—2K

R2—10K i R28—5.6K (4)

R3—10K (}) R29 }

R4—3K (4} R3I0—IBK (2w}

R5—22K (4) R39-—68K

R6—4K R40—33K

RI—15K ﬁzw) R41—470K ()

R8—20K {}) C1-—0.001 mf

RO—8.2K 22w) C2—0.25 mf
RIO—68K C3—500
R11—100K (1) C4—1250 _
R12—10K C5—40 mi (electrolytic)
R13—IM C6—0.25 mf
R14—8.2K C7—0.001 mf
RJS—240K (}} 5% C8—500
R16—200K (}) 5% C9—S0
R17—15K (2w) € 10—800- 1000
R18—22K Cl1—25
R19—ISK C12—0.5 mf
R20—1SK (10w} C13—3000-6000 ml
R21—SK (wire-wound) (electrolytic)
R22—25K CL4—1.0 mf
R23-R16—Value determined C_{S—?O

by microammeter and 812:00(;’01 ml

C18—0.01 m(
C24—0.01 ml
C25—0.1 mf {(600v)
T1—pulse transformer
V1, V4, V5-—6SN7GT
V2—6H6

V3I-—6ACT
VI0—6Ve

All resistors | walt, 10 percent toler.
ance uniess specified otherwise.
All capacitances in mmi unless specified.
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fully control the cooling tempera-
ture of the melted mass, particu-
larly in the critical range between
1,270 and 1,230 deg. C. A magnetic
field was applied to increase the
size of the final plates. The melt-
ing pot was made of graphite, The
laboratory process is described and
changes necessary for industrial
applications are suggested—JZ

Losses in Organic Isolating
Materials

H. Staeger, B. Frischmuth azd F. Hel (Schweit-
zer Archiv fuer angewandte Wissenschaft wund

Technik, Solothurn, Swiizerland. Vol. 12, No.
12, December, 1946, pp. 372.390).

Investigations were carried out
to clarify the relation between the
molecular structure of the con-
stituents in. layer-shaped sub-
stances and the dielectric losses
of isolating materials, Particular
atomic groups and their contribu-
tion to the dielectric loss were sys-
tematically studied. Variations in
the molecular structure liable to
reduce the dielectric loss were
established.—JZ

Flux Plotting Method
Applicable to Magnetrons

P. D. Crout (Fournal of Applied Physics, April,
1947. pp. 348-355)

A method is developed for plot-
ting electric and magnetic flux for
fields satisfying Maxwell’s equa-
tions. Conditions to be satisfied by
the values assigned to an element-
ary rectangle are derived. A
probable field distribution is as-
sumed and the method of succes-
sive approximations used. From
the values of the final plot, the re-
sonant frequency may be found.
The method is applied to a hole-
and-slot type magnetron and to a
vane type magnetron.—JZ.

Design of Parallel-T
Networks

L. E. V. Lynch and D. S. Robertson (A. W. A.
Technical Review, Sydney, Australia, Vol. 7,
No. 1, 1946, pp 7-25).

Unbalanced parallel-T networks
for RC oscillators are discussed in
detail and curves to facilitate the
design of suitably dimensioned net-
works are presented. Fig. 1 illus-
trates a one-stage oscillator incor-
porating a parallel-T feedback
network.

For ecasier mathematical treat-
ment, the parallel-T network is re-

B3

duced te its equivalent w»-section
and formula pertaining to the fre-
quency selectivity and attenuation
are derived.

+

AMPLIFIER
CATHODE
FOLLOWER
AVC
= +
PARALLEL-T = +
NETWORK =
IAS VOLTAI
R IC R BIAS VOLTAGE
C C

R,

Fig. 1-—Qscillator circuit incorporating un-
balanced parallel-T network in feedback
path

Infinite attenuation occurs at an
angular frequency w« given by:
w, = 2/R*CC, = 1/2C°RR, (1)
provided the balance condition:
4R,C =RC, (2)
is met. By disturbing the balance
of this network a practical phase-
shift oscillator circuit is possible.
Two methods of adjusting the
amount of unbalance will be con-
sidered:
Case 1: Adjustment of R, and C, =
C, then the unbalanced constant
K, =4R,/R, (3)
balance obtains for X, equal to
unity, compare equation (2). For
convenience the identity
m=uw RC (4)
is introduced, where w represents
the angular frequency for which
the phase-shift is equal to 180 deg.
Case 2; Adjustment of C, and R,

Fig. 2—Attenuation and a, () plotted as
tunctiens of K, (K:) to facilitate design of
parallel-T network
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= R, then the unbalance constant
K., =4C/C,, (3)

" balance obtains for K, equal to

unity. For convenience the identity
=1/« RC (6)

is introduced, where « again repre-
sents the angular frequency for
which the phase-shift is 180 deg.
In Fig. 2 curves of the attenua-
tion N, and of &, (a,) as functions
of the unbalance constants K, (K,)
have been plotted for a range of K-
values where the phase-shift fre-
guency characteristic is steep at
180 deg. phase-shift. The order of
frequency stability or the change

-in phase shift with frequency in-

creases as K; (K.) tends to unity.
However, the attenuation also in-
creases and a larger amplifier gain
1s necessary.

Network Design

Assuming the maximum avail-
able gain and the operating fre-
quency to be known, the curves
in Fig. 2 will permit to design the
network. From the available gain
and the curve for the attenuation,
the value of K, (K.) is determined
so that the network attenuation is
slightly less than the maximum
amplifier gain. For this value of
K, (K,) the value for «, (e;) is read
off the other curve in the figure
and the RC product found from
equation (4) or (6) and the oper-
ating frequency. For variable fre-
quency oscillators with capacitor
tuning, case 1 is preferable, as
ganged capacitors with equal sec-
tions may be used for C, and C.

It is desired that the output im-
pedance of the amplifier be small
and the input impedance large. In
the circuit shown in Fig. 1, the
cathode follower provides the low
output impedance and the network
is loaded by the high input im-
pedance of the amplifier tube.
Automatic gain control voltage is
fed to the grid of the amplifier
tube over the conductive path of
the network.

Suppose an oscillator is required
to operate at a frequency of 5 ke.
Let the amplifier have a maximum
gain of 40 db, an output impedance
of 500 ohms, a phase shift of 180
deg., and an input cavacitance of
10xF. Then K, (K,) will be 0.9 and
a, () equal to 1.465. In case 1,
RC=10.466 x 10 so that for R=
20,000 ohms; C will be 2,330xF; R,

(Continued on page 106)
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Secondary-Emission Amplifier Tube

By MARC CHAUVIERRE, Vice-President of the G.T.LR., Consulting

Engineer, Televisicn Brench, C.N.E.T.*

The secondary-emission electrode in the EE50 — an RF amplifier

tube feor wideband transmission — inereases its transconductance

® Jt has occurred to many spe-
cialists to use the secondary-
emission effect or the electron
multiplier principle in amplificr
tubes to achieve a considerable
increase in transconductance with-
out unduly increasing interelec-
trode capacitances. However, in
studying the feasibility of such am-
plifier tubes, great difficulties are
encountered. In spite of the diffi-
culties involved, certain European
firms have studied the problem; in
1938 a one-stage secondary emis-
sion tube, the EE50 was put on the
market by Philips.

Figs. 1A and 1B illustrate ele-
ments In the EE50, a single-stage
secondary - emission tube. The
electrons emitted by the cathode
are directed to impinge upon the
secondary-emission cathode; the
secondary electrons, which may be
a multiple of the number of prim-
ary electrons, travel to the plate

"Adapled from the French by Josepha E. Zent-
ner, Ph.D.
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CATHODE

“TCONTROL GRID™

Fig. 1. A and B—Schematic diagram and

cross section of EES), illustraling electron

paths and position of shields S, and §:

which protect the secondary-emission
cathede

and constitute the plate current.
Consequently, for identical plate
current, the transconductance of a
secondary-emission amplifier tube
may be made considerably greater
than that of a conventional tube.
The Increase in transconductance
is limited by the emissive power
of the auxiliary cathode and by the
maximum admissible plate dis-

sipation; it is therefore important
to know to what extent the trans-
conductance depends on the
secondary emission coefficient «.
The cathode current, I, shall be
given by:

I, = A(V, + b)*

where A, b and k are constants for
a given plate voltage and V; is the
grid voltage. Then it can be shown
that for equal plate currents, the
transconductance increases by a
factor equal to «¥* by secondary
emission. For large enough plate
current, the constant k has a value
of approximately 1.6. Assuming a
secondary emission coefficient of 5
for the auxiliary cathode, the
transconductance, for an equal
value of plate current, will be
5% = 2.6 times the original trans-
conductance without secondary-
emission. .

However, in trying to realize a
tube of this type practical difficul-

(Continued on page 98)

Fig. 2 Left—Plate current I, secondary-emission current I, of the EE50, and screen grid
current [, as functions of the control-grid voltage V.
Fig, 3 Below—Plate current I, of the EE50 as a function of plate voltage V, for different
values of grid voltage V.,
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INTERNATIONAL RADIO CON-
FERENCE — With formulation of
broad base of allocations of frequen-
cies for the major radio services of
world-wide usage, global engineer-
ing definitions and principles and
operating regulations well achieved,
the International Radio Conference
at Atlantic City accomplishied its
major objectives or “targets” by the
end of June. Only one significant
task remained—the compilation of
the new International Frequency
List and, as the result of the move
of the United States Delegation, all
of the countries and radio admin-
istrations are transmitting their
circuit requirements for the Fixed
Point-to-Point Service to the Fre-
quency List Committee of the Con-
ference by July 15. After reconcil-
ing the Fixed Service requirements
with the needs of the Aeronautical
and Maritime Mobile Services they
will submit their circuit applications
for the latter two services by the
middle of August. Short-wave
broadcasting will share its assign-
ments to be designated definitely
during the August High-Frequency
Conference with the Fixed Services
and, of course, the Amateur Service
operates in bands, not specific cir-
cuits. There has been a most notable
spirit of cooperation among the ap-
proximately 60 nations at the Con-
ference to evolve the best possible
world radio “master-plan” and much
of the credit for the Conference’s
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By RCLAND B, DAVIES,
Tele-Tech Washington Bureau

News of engineering matters of importance

and of markets in various foreign fields

success goes to its Chairman
Charles R. Denny, who heads the
FFC and the U. S. Delegation.

BROADCASTING IN RUSSIA—
While much has been published in
the daily press about the fine re-
ception by the Moscow radio audi-
ence of the new “commercial ad-
vertising”’ announcements over the
broadcasting station in the Soviet
capital, the significance of the de-
velopment in its indirect endorse-
ment of the American system of
broadcasting has not received gen-
eral publicity. The Russian radio
listeners are reported to he en-
thusiastic about the advertising an-
nouncements and are demanding
more. The announcements are dif-
ferent from the American type be-
ing worded more like newspaper
classified advertisements.

BRITISH PLAN THEATER TELE-
VISION—A prominent British film
producer, J. Arthur Rank, is re-
ported to be planning a television
network in that country for recep-
tion in movie theaters in addition to
private homes. While granting of
his request by the Postmaster Gen-
eral for authority to build a trans-
mitting station and assignment of
frequencies would mean the break-
ing of the BBC monopoly, British
sources are inclined to believe the
government will grant his request
in the interests of scientific and
technical progress. Rank’s plans are
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said to call for construction of the
world’s largest studio and the trans-
mission of a combination program
of outdoor television pickups of
major sports events, stage shows and
films.

RECEIVING SETS IN SWEDEN—
According to recent government sta-
tistics, there is one radio receiver
for each 3.5 persons in Sweden, or
a total of 1,915,602 licensed radio re-
ceiving sets. It is stated that prac-
tically all receivers sold there dur-
ing the past 10 years have been
equipped for short-wave reception.

ARGENTINA PLANS RADIO EX-
PANSION—President Peron of Ar-
gentina recently proposed the cre-
ation of a Telecommunications Ad-
ministration or Ministry in his gov-
ernment which would establish a
new national structure of communi-
cations and broadcasting. One of its
chief tasks will be the direction of
the five-year government program
of expansion and replacement of
the existing radio communications
and broadcasting installations.
Meanwhile, the United States,
through its State Department, has
protested to the Argentine Govern-
ment about the latter’s recent ban
on the Iimpertation of American
radio receiving sets which the United
States states was in violation of the
provisions of the 1941 Reciprocal
Trade Agreement between the two
nations.
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itl Potentiometers

plications)

¢S

PP
s
&

_ her ap

DARY DIAL
plate revolutions
i;e., the furn of
~on which slider is

Provides up to 4000 scale divisions
=i Requires only 2"’ diameter space

ERE'S A DIAL development entirely new in operating simplicity,
convenience and versatility. It's the Beckman puobiaL

— a multi-turn rotational-indicating unit consisting of a primary knob-
dial geared to a concentric turns-indicating secondary dial, and the entire

unit so compact it requires a panel space only 2" in diameter.

The puoDisL permits extremely Although developed originally IMPORTANT DUODIAL FEATURES

accurate vernier adjustment of driven  for use with the well-known Helipot

contrels and, when used with heli.  Potentiometer, the ptobrat is readily P The DUODIAL contoins only two moving parts, Mech-
; A - onical wear and operating torque are reduced to an

cally-wound devices such as the Beck:  adaptable to other helically-wound absolute minimum, assuring long, frouble-free life.

All paris, including knob itself, ore made entirely of

man Helipeot, it registers both the  devices of similar nature, as well as metal for maximum strength and durability.

angular position of the slider contact to many conventional gear-driven con- » The primory scale, which indicates angular posi-

v elix an 0sitio rols wher xtra di n is si 1 tion, is on integrol part of the knob, and, by meons
on any g_l en h and [he p s',: n ! (_)S EC.I a dial le gthl desirec of o set-screw, is rigidly affixed fo the shaft of the
of the slider along the helical wind-  without wasting panel space. Its com- driven device. Thus, in contrast to mest turns-indicat-
. Th . is so designed th » 1si liei d . ing mechanisms, the scale readings are not subject 1o
ng. e DUODIAL 15 £0 designed that pactness and simplieity — and unique error from backlash af internal gears. Far maximum
—as the primary dial is rotated advantage of providing an accurate e e making decimal natations, Ihis dic|
a uole! .
thr or t ution —  rotational indication f i
ough each ¢ 'nple e revol 1101.1 ) iona on from a minute B The DUGDIAL cannot be damaged through jamming
the secondary dial rmoves one divi- fraction of a turn through as many as of the driven unit, ar by forcing beyand ony mech-
. . 1 40 full . k h . onicel stops. The dial can readily be used with
sion on its scale. ull turps — make the puobist 1n- pawer-driven devices, because, due to the absence of
Thus the secondary dial counts valuable for many applications where warm gears, it can be operated from either the shaft

or knob end.
the numbet of complete revolutions  maximum dial accuracy is essential.

. R b The DUODIAL is curreatly available in turns-ratios
...or, when used with helical poten-

. - of 10:1, 15:1, 25:1 and 40:1 {ratio between primary
. L . . COlllpl(“le information on the buobniaL ond secondary dials}. Other ratios can be provided
tiometers, it indicates the helical turn can be secured from your nearest Heli- on speciol order, The 10:1 ratic DUODIAL can be
on which the slider ¢ontact rests. pot representative ... or write direct. {ﬁﬁdﬁltaiﬂtﬂ;’feﬁnd“';',“ ,:::,',:;:..odp:dm:;:g'h‘:“Lf;d'e102
three-turn Beckman Helipot. All ratia-types are iden-
tical in size and appearance except far the numbering
of the secondory (turns-indicating) dial.

THE HELIPOT CORPORATION A Croeo b i Rl

. . mary dial and shaft aperate with a 1:1 ratic.
1011 Missicn Street ®  South Pasadena 3, Calif. % Ronge for 40:1 ratic DUODIAL.
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TELEVISION’S NETWORK FUTURE—Most im-
portant engineering conference between principal tele-
vision broadcasting companies, the A T.&T. and Bell
System and leading video and microwave equipment
manufacturers was staged in early June by FCC to
formulate a schedule of the expected installation of
common carrier coaxial cable and radio relay facilities
for television broadcasting relaying. On eve of FCC
conference, the A.T.&T. filed for the first time a tariff
with rates for coaxial cable television transmission to
become effective on August 1. For full service at eight
consecutive hours the charge is to be $40 a circuit mile
monthly; for occasional or part-time service the rate
is $1.25 an hour per circuit mile; and for each station
connected on a monthly basis $750 a month for eight
consecutive hours daily, together with a monthly sta-
tion connection charge of $250 plus $15 for each hour
of use. AT.&T. plans to complete 6500 miles of coaxial
cable by end of 1947 and over 9000 miles by end of
1948. In another field, where it has no direct govern-
mental interests, the FCC is following closely efforts
of television broadcasters and their organizations to
secure sanction by apartment house owners of a stand-
ard TV antenna structure as the Commission feels
such agreement will stimulate television’s progress
considerably.

FM BROADCASTING IS NATIONWIDE—With FM
broadcasting stations in 47 states, the District of Colum-
bia and Puerto Rico, the vision of FM becoming a na-
tionwide service has been realized. Last month, the
FCC recorded that more than 500 communities in
these states (all except Montana) had FM stations and
that there had been a total of nearly 1,000 authorized
or projected FM stations. California leads all states in
the number of places with FM stations, while Ohio,
New York, Pennsylvania and Texas come next in that
order and there is also considerable FM broadcasting
activity in Illinois, North Carolina, Michigan and
Massachusetts.

MOBILE RADIOTELEPHONE SERVICE—With the
rapid growth ef mobile radio service both under the
aegis of telephone companies’ operation and by taxi-
cab companies and other vehicular organizations, the
FCC staff is busily engaged this summer in correlat-
ing all essential data on the extent and value of wartime

72

equipment developments in this field, potentialities for
expanded use of the spectrum by the mobile services
and the definite outlook of the various elements en-
gaged in this service so as to have this information
available for the all-important hearing in September.
The scope of the mobile operations was illustrated to
TELE-TECH by FCC sources by figures of invest-
ment in equipment—some $12 million by the Bell Sys-
tem alone in its urban and highway mobile operations
and over $17 million by taxicab companies up to the
end of June. Because of the present large investment,
Commission definitely is inclined toward grénting estab-
lishment of services on a permanent basis instead of
present experimental license status.

AVIATION MAY WIN OVER TELEVISION IN
SPECTRUM SPACE DISPUTE—Because of the strong
showing of the Radio Technical Commission for Aero-
nautics with the support of such leading manufacturers
as RCA with its Teleran, Federal Telephone & Radio
Corp., Hazeltine Electronics, Sperry Gyroscope and
General Railway Signal Corp. and with the backing
of Aeronautical Radio Inc., and Air Transport Associa-
tion, television interests appeared likely to lose out
before the FCC in their opposition to the shift of the
present video pickup and experimental relay band of
1330 megacycles to 1800 mc., The shift has been pro-
posed because the aviation interests desire an un-
broken exclusive band from 960 to 1600 mc for aero-
nautical navigational services. This would be neces-
sary, according to the RTCA, for the development of
an all-weather flying system through integrated elec-
tronic aids like Teleran, Navar, Navaglide, Lanac and
Sperry microwave instrument landing system. That
the FCC was inclined to support the aviation industry’s
request even though television spokesmen like Philco
and the Television Broadcasters’ Association claimed
television programming and the video art itself would
be set back a year with the shift to 1800 mec was evi-
denced not only by the aviation presentation but with
the fact that the dominant viewpoint at the Atlantic
City World Radio Conference was for unbroken ex-
clusive bands for air navigation as the best utilization
of the. spectrum.

ROLAND C. DAVIES
Washington Editor
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If you want to Save Money

IN SILVER APPLICATIONS

use

GENERAL PLATE

Laminated Metals

Why pay Lhe high cost of solid
silver when General Plate 7

Laminaled Metal . . . precious melal
permanently bonded (o inexpensive
base melal . ..gives you the performance
characteristics of solid silver yel cosls you
considerably less?

By permanently bonding silver to base melals,
General Plale gives you such laminated sheel,
wire and lube combinalions as edgelay, inlay, wholly
covered or covered one side or both. Thus you get the
silver exactly where you need silver performance but

without the expensive solid silver cosl.

You gel olher advanlages, too. General Plale Laminated
Melals are easier to fabricale, are more workable, have
better spring properlies, are easier o solder, and provide
struclural and mechanical properties not oblainable in
solid silver,

i General Plale Laminated Melals are also available in
B many olher precious to base melal and base (o base metal
j";;;i’ combinations. Tunvesligale these versalile metals. Write
%{ for informaltion or engineering assislance.

5 GENERAL PLATE DIVISION
; of Metals & Controls Corporation

§ 5 50 Church St, Mew York, N, Y.; 205 W, Wacker Drive, Chicagoe, Ill.; 2635 Page Drive,
_"\« 5 Al:adena, Califarnia; Gront Bldg., Pittsburgh, Pa.

E.f ATTLEBORO, MASSACHUSETTS
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~ News

National Electronics
Conference

The date and place for the 1947
edition of the National Electroniecs
Conference have bheen set. The
gathering is to be held at the
Edgewater Beach Hotel, Chicago,
during November 3-4-5. As usual,
the convention and exhibit are to
be sponsored by the Illinois In-
stitute of Technology; Northwest-
ern University; the University of
Illinois; the American Institute of
Electrical Engineers; the Institute
of Radio Engineers and the Chi-
cago Technical Societies Council.
Chairman of the exhibit commitiee
is O. 'D. Westerberg, 72 West
Adams Street, Chicago.

65 TV Stations Authorized

As of the first of June, there
were 65 commercial television
stations authorized by FCC. Of
these, six are licensed, 59 have re-
ceived construction permits. In
addition nine applications are
pending. This adds up to eventual
television service in 37 cities in
24 states and the District of Col-
umbia. California leads with 13
grants or applications, followed
by New York, Ohio and Pennsyl-
vania in that order.

Theater Television

Theater television, with an ac-
tual demonstration of modern
equipment and technics, will be a
major topic at the 62d semi-an-
nual convention of the Society of

Motion Picture Engineers. Gather-

ing is scheduled for Oct. 20-24,
will be held at the hotel Pennsyl-
vania, New York. It is styled a
theater engineering conference.

IRE’s ’48 Convention

The Institute of Radio Engineers
1948 National Convention and Ra-
dio Engineering Show are to be
held in New York opening on
Monday, March 22 and closing
the following Thursday evening,
March 25. As was the case for the
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of the Industry i

1947 gathering, the exhibit is to
be held in Grand Central Palace
with most of the convention
gatherings scheduled for the Hotel
Commodore and some of them to
be held in the auditoriums of the
Exhibition Hall. Exhibit manager
is William C. Copp, 303 West 42nd
Street, New York.

TBA Seeks More Space

Television Broadcasters Associ-
ation plans soon to make a formal
application with FCC for more
video space. Thad. H. Brown,
counsel for TBA, told FCC at the
hearing held early last month in
Washington that the presently al-
located 13 channels are not enough
to permit expected expansion. The
plan is to ask for more TV space
between channels 6 and 7 (88 to
174 mc) now occupied by FM, and
a variety of govermment, airport,
railroad and mobile services.

Cowles Proposed Tower
World’s Tallest Structure

That tall tower proposed by the
Cowles Broadcasting Corp for FM
and for television, when and if
color television becomes available,
is still more or less held up. Fed-
eral Communications Commission
has placed its stamp of approval
on the use of the tower but the
CAA is not so sure. The tower as
planned would be the world’s
tallest structure and would rise
1530 ft. above ground. By com-
parison New York’s Empire State
Building stands 1250 ft. above
ground level. )

Cowles has an option on the land
necessary for the tower—a loca-
tion viewed as best for air safety
—but CAA’s approval has not yet
been forthcoming. Manufacturers
of towers state that such a struc-

(Continued on page 111}

Half quessed wrong—when they were asked whether they were hearing the “live”
pianist or a reproduction piped in to loudspeakers by RCA Victor during demonstration
at convention of National Association of Music Merchants in Chicago

CONVENTIONS AND MEETINGS AHEAD

August -8 — Institute of Aeronnutical
Scienees, annual summer meeting, Los
Angeles.

Angust 26-20 — Paeifie General Meeting,
Amorican Institute of Electrical Engineers,
San Diego Hotel, San Diego, Cal.

September 8-12—Second National Instrument
Conference aud Exhibit—Hotel Stevens,
Chicago.

Seﬁtember 15-18—Annnal convention Na-

tional Association of Broadcasters, Con-
vention Hall, Arlantic City.

www americanradiohistorv com

September 24-26—West Coast IRE conven-
tion, Palace Botel, San Francisco.

September 26-28—West Coast Elcetronic
Manufacturers' Asseeiation third annuaal
Electronies trade show, IHote! Whitcomb,
San Francisco.

CGctober 20-24—Society of Motion Iieture
Tngineers., Theatre Engineering conter-
ence, Holel Pennsylvania, New York,

Novemhber 3-5—National Eleetronics Con-
ference, Edgewater Beach Hotel, Chicago.

March 22-25—IRE convention and Radio
Engineering show, Grand (Central Palace
and Hotel Commeodore, New York.
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Do you know all the extra

advantages of this

EDISON sealed-in-glass

Here's how sealed-in-glass features solved ene manufacturer's problem

Fielderest Mills { Division of Marshall Field Company, Inc.) needed a
contrul tor their new “Fieldcrest” Thermostatic Blanket. So they asked
EDISON engineers to work with them. EDisoN adapted one of its sealed-
in-glass controls, a thermal relay, to fit this special need, made use of
its exira advantages. and solved the problem eompletely. This hlanket
control is mow produced in quantity by Epison exclusively for [ield-
crest Mills.

An EDISON sealed-in-glass control might selve one of your problems

The EDIsON sealed-in-glass thermal relav times, delayvs, limils. o1 se-
quences automatically over a considerable range. 1t displaces magnetic
relays in many applications. It integrates pulses and intermitlent cur-
rent into accumulated heat energy Lo opevate controls.

It controls loads to eliminate magnetic relav chatter and resultant
false starting. It continues, stavts, or delavs the operation of certain ele-
ments after a main eiveutt is opened or closed.

control ?

The extra advantages of
this EDISON sealed-in-glass
control are:

Protects working parts [rom dust,
dirt. corrosion, and tampering.

Minimizes contact fouling,
pitting, or transfer.

Edqual AC or DC ratings.

Compensates for ambicnt
temperatures.

Safer operation in hazardous
almospheres,
- Small size.
- Light weight.
“ Rugged simplicity.
“4 Silence.
 Operates in anv position,
 Operates at any altitude.
£+ Insensitive to transients,
Operales continuoush or
intermittently. '

e Freecdom fron maintenance
or adjustinent.

<« Long. consistent operating
life.

D Low cost,

EDISON sealed-in-glass thermal relay

TELE-TECH -

ELECTRICAL HEATER (> watts nominal; 150 volis
AC/DC max.) deflects a bi-metal to actuate a moving
contact.

CONTACTS are s.p.s.b. normally open or closed. Rated
at 6 amperes at 250 volts AC 'DC for delavs less than 1
minute, For longer delays, rating can he increased to
450 volts AC/DC if veduced Lo 3 amperes.

SPRING PRESSURE ARM, on which one of the con-
tacts is mounted, applics contact pressure immediately
and uoiselessly.

PRE-SET OPLRATING TIME, um 5 =econds te 8
minutes.

AMBIENT TEMPERATURE COMPENSATION. (rom
—00° C. to +70° C. -

CUSHIONING SPRINGS. hetween ceramic internal sup-
port and glass envelope, absorb vibrations aud shocks.
DIMENSIONS : 1347 diameter: 3147 height (seated),
WEIGHT: 0.08 1h.

MOUNTS: d-pin or octal radio tube basc. or special
mount and lead-in arrangements. if required.

The services of EDISON engineers ave available 1o help vou work out venr clectrical control
problemis. Please ineiade all pertinent data with your inquiry. Weite for deseriptive literature.

July. 1947
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Communications Components

PARABOLIC ANTENNAS
(Use Inquiry Card, Mentioning No. 762)

Special parabolic antennas of vary-
ing diameters and focal lengths with
or without feed components, in dia-
meters up to 10 ft. can be supplied
to specifications. Also available are
standard production units for ST
relay work (illustr.} for use on either
the 920 to 960 mc or the 1295 to
1425 mc relay bands. Vertical or
horizontal polarization can be ob-
tained by simple adjustment at the
rear of the reflector.— The Work-
shop Associates, 66 Needham St.,
Newton Highlands, Mass.

AIRCRAFT RADIO
{Use Inquiry Card, Mentioning No. 763)

Assuring dependable two-way
communication between plane and
tower, radio range flying, standard
broadcast reception, and passenger-
pilot interphone the Airadic Super
“52” has a combined weight of only
10 1bs., 10 oz. for receiver, transmit-
ter, and power supply. The 5-tube su-
perheterodyne is provided with built-
in range filter, tuned rf stage, and
automatic and manual volume con-
trol. Frequency range is from 195 to
420 ke on band A, and from 550 to
1500 kc¢ on band B. The receiver has
a sensitivity of 3 microvolts and an
undistorted power output of 300 mil-
liwatts, Primary power requirements
are 5.2 amps. at 12 volts.—Airadio
Inc., Stamford, Conn,
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For  further information,
please use the Prepaid In-
quiry Card appearing at page
83 in this issue and Identify
the product by the number
assigned to it.

FM LEAD-IN LINES
(Use Inquiry Card, Mentioning No. 764)

Combined high signal to noise
ratio with very low attenuation the
ATV 150 shielded FM and television
lead-in lines are particularly useful
in congested areas, or wherever there
is excessive electrical interference.
They eliminate the need for a match-
ing section between dipole and re-
ceiver as the 150 ohm line  in mul-
tiples of a quarter wavelength will
act as a matching section. The flat
oval cable consists of twin parallel
stranded bare copper conductors,
polyethylene insulation, bare copper
braid, and a fireproof Densheath
jacket overall—Anaconda Wire and
Cable Co., 25 Broadway, New York,

CRYSTAL EXCITER
{Use Inquiry Card, Mentioning No. 7545}

Twenty watts output are provided
by the VX-101 Deluxe VFO or crystal
exciter, which uses all band-switch-
ing to cover the 80, 40, 20, 15 and 10
meter amateur bands. Provisions for
four 80-meter crystals permit a total
of 20 crystal-controlled output fre-
guencies. Tuning is ganged for all
bands to permit fast band shifting. An
807 type tube is used as final straight-
through amplifier. Both oscillators
utilize compound voltage regulation.
—FElectro-Mechanical Mfg. Co., Long
Island City 5, N, Y.

www americanradiohistorv com

FM TRANSMITTER
(Use Inquiry Card, Mentioning No. 766)

Unusual in appearance and design
the “Transview” 10 kw FM trans-
mitter uses a grounded plate ampli-
fier, which has an amplification factor
of better than 10:1. Distortion for
+75 ke swing is less than 0.5% from
30 to 15,000 cps. The 508B-2 trans-
mitter uses a single-tube, single-stage
grounded plate amplifier driven by a
1 kw transmitter. Full length hinged
glass doors permit a clear view of the
layout of all components. This unit is
one of a series of rew transmitters,
available in power ratings up to 50
kw.—Western Electric Co., Inc., 195
Broadway, New York 7.

PROGRAM TIMER
(Jse Tnquiry Card, Mentioning No. 767)

Equipped with Sunday and haliday
cut-out, this program timer can be
adjusted for signals spaced in five-
minute intervals with a duration of
five to thirty seconds. Variation in
programming is accomplished by ad-
justing a tapped dial which controls
the full 24-hour period. The unit,
which is provided with a tamgerproof
locking arrangement, operates on
110-volt ac and controls signal sys-
tems operating on low voltage ac or
dc. The circuit may be manually con-
trolled without interfering with
regular program.—Automatic Elec-
tric Mfg. Co., Mankato, Minn
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FM TRANSMITTER-RECEIVER
(Use Inquity Cord, Mentioning No. 768)

Designed for fixed-station use by
police, power, forestry and public
utility groups the SC-9 60-watt FM
transmitter-receiver permits remote
operation over a single-pair telephone
line. A preamplifier, tone oscillator
and local remote control adapter may
be plugged into the rack-mounted
control panel. A floor-mounted unit,
the SC-89 operates from a 117 volt
50/60 cycle power source.—General
Electric Co., Transmitter Div., Elec-
tronics Park, Syracuse, N, Y.

REVERSING MOTOR
{Use Inguiry Card, Mentioning No. 769)

For use in servo mechanisms,
potentiometer drives, and similar
applications this small reversing
motor has a starting torque of .2 1b-in
with a rating of .0045 horsepower.
At full load the field coil consumes
55 watts at .82 amps, while the shad-
ing circuit operates at 31 volts with
a current of 1.2 amps. Speed of the
unit is 1900 rpm. Weighing 4 lbs, 14
0z, the motor has an overall length,
width and height of 3% in. It is not
available with gear reductions.—
Barber Colman Co., Rockford, Ill.

TELE-TECH ¢ July. 1947

INTERCOM SYSTEM
{Use Inquiry Card, Mentioning No. 788}

~~Available -as packaged -units-Model

" CM-10 ’47 Callmaster electronic in-

tercommunication units consist of a
master and sub-station combination,
housed in mahagony plastic cabinets.
The units are easily installed by the
user. A new 6-station model CM-20
soon will be available—Lyman Elec-
tronic Corp., 12 Cass St., Springfield,
Muass.

WATER-COOLED CONDUCTOR
{Use Inquiry Card, Mentioning No. 770)

Suitable for the transmission of
high power, high frequency current
this new type water-cooled hf con-
ductor is provided with tough, flexible
insulation, having good dielectric
properties, chemical inertness and
water resistance. The conductor con-
sists of a brass, water-tight convo-
luted inner core with an outer braid
conductor. Power losses are lower
than for the conventional ¥4 in. cop-
per tube. The conductor is especially
suitable for high frequency heating
equipment.—Titeflex, Inc., 500 Fre-
linghuysen Ave., Newark 5, N. J.

PRIVATE TELEPHONE SYSTEM
(Use laquiry Card, Menticning No. 771)
Up to 36 private lines are provided

in the fully automatic Select-O-
Phone telephone and paging system,
which is designed to take the load off
the switchboards in standard tele-
phone service due to “inside” calls in
factories and offices. Consisting of an
executive station, any number of
staff stations (up to 36), automatic
switchboard, power unit, call bells
and horns, the system permits an un-
limited number of simultaneous con-
versations and also full conference
facilities. Optional provisions include
paging and general call service, fire
or burglar alarm signals, and an
executive fright-of-way”. Installa-
tion is simple, only three wires being
required between each staff station
and the switchboard.—Kellog Switch-
board & Supply Co., 310 West Sixth
St., Kansas City, Mo.
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LIGHT WEIGHT LORAN
{Use laguiry Card, Mentioening No. 772)

Revising, simplifying and quite
considerably lightening its Loran
equipment Philco has developed a
new instrument which will be sold
under the trade name “Seaguide”.
The equipment, self-contained and
weighing 35-1b, differs from previous
Loran instruments in a number of
important respects. Except for the
rectifier and CR tube, the unit is built
around miniature tubes; instead of a
single reading it gives two readings
so that the first need not be wiped
off in order to geft the second upon
which the “fix” depends; it covers two
Loran bands, both low, between 180
and 220 kc where two channels are
provided, and high, between 1700 and
2000 ke where there are four chan-
nels; automatic frequency control of
the oscillator has been incorporated,
elimirating the need for crystal
phasing, though such a control is re-
tained for emergency use. Net result
of all these improvements is that ob-
taining a “fix” has been greatly sim-
plified and speeded up and accuracy
of results improved. Three pulse
repetition rates are provided for,
20, 25 and 33 1/3, permitting recep-
tion of eight shore station pairs on
each rate, improving flexibility and
accuracy of positiening. The marine
model weighs slightly more than the
35-1b-airborne model—Philco Corp.,
Philadelphia, Pa.

TRANSMITTER CONTROL PANEL
(Use Inquiry Card, Mentioning No. 773)

Automatic control and protection
in one compact panel for low, me-
dium, and high power ham rigs are
being offered either in kit form or
completely assembled and wired for
mounting directly on a standard re-
lay rack. The transmitter control
panel gives automatic protection
against damage to tubes, transfor-
mers and other components from
overloads and power failures; finger
tip control of filament and plate sup-
ply is provided. The panel includes
a filament relay and a plate relay—
both double pole with 15 amps. con-
tacts—a time delay relay, an over-
load relay and two push-buttons.
Operation is from ac line. — Ward
Leonard Electric Co., 53 West Jack-
son Blvd., Chicago 4, Il.
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‘Sound and Recording

Equipment |

HEARING AID EQUIPMENT

(Use Inquiry Card, Mentioning No. 774)

Model HM 11, one of the smallest
hearing aid microphones available,
measures only 1.187 in. diameter x
187 in, thickness. Qutput level of
“Tiny Tim” is 50 db below 1 dyne/
cm? at 1000 cycles. The unit has good
frequency response and is hermeti-
cally sealed for moisture proofing.
Also available is Model RC10 light-
weight magnetic insert receiver,
which has been especially designed
tor hearing aids, personal radio re-
ceivers, ete. Impedance of this unit is
60 ohms, the output level being 115
db above .0002 dynes/em? for 1 milli-
watt of available power. — Shure
Brothers, Inc., 225 West Huron St.,
Chicago, IIL.

TRANSCRIPTION TURNTABLE

(Use Inquiry Card, Mentioning No. 775)

The Presto 64-A transcription turn-
table is directly gear driven and uses
two separate motors for 33-1/3 and
78.26 rpm. speeds. No mechanical
shift is required to change speeds.
Mechanical disturbances are reduced
{o 50 db below program level by a
mechanical filter placed between gear
box and turntable., More than ample
power is provided by the 1800 rpm,
110 volt single phase, synchronous
motors. The new reproducer shown
in the illustration is not available as
yet, but any make of reproducer will
be installed by the company on re-
quest.—Presto Recording Corp., 242
W. 53 St., New York 19.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For  further information,
please use the Prepaid In-
quiry Card appearing at page
83 in this issue and Identify
the product by the number
assigned to it.

SELECTOR INTERCOMS

(Use Inquiry Card, Mentioning No. 776}

Designed to give flexibility of in-
tercommunication in offices, factories,
and retail stores, this line of “selec-
tor” intercom systems features five
different models of master and re-
mote stations which may be hooked
up in any combination, up to 12 sub-
stations. Two models of the master
station have six selector keys, two
have 12 keys, and the fifth station
is “remote” for receiving and initi-
ating calls from a master station.
Master stations have a combination
“on-oft” and volume switch, a “talk-
listen” switch, and are provided with
extra earphones for private conver-
sations. Cabinets are matte-black
plastic with satin-chrome speaker
grilles.—Radioc Corp. of America,
RCA Victor Div., Camden, N. J.

TRANSCRIPTION TYPE PICKUP
(Use Inquiry Card, Mentioning No. 777)

The Nylon 400 transcription arm is
intended primarily for use on lateral
transcriptions of all sizes in broad-
cast and recording studios. Equipped
with Nylon I-J cartridge with re-
placeable sapphire - fipped Nylon
needle, it has a needle pressure of
1% oz. Frequency range extends from
50 to 8,000 cycles and output is 1
volt across a 0.5 megohm load at
1000 cps. Length of arm is 12% In.—
Astatic Corp., Conneaut, Ohio.
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“PLASTIC” MICROPHONES
(Use Inquiry Card, Mentioninn No. 778)

Microphones with speaker housings
of colorful Tenite plastic and avail-
able in a choice of green, red, orange
and yellow for matching appeararnce
to prevailing color schemes. The
Tenite housings, used on crystal and
dynamic “Colortone” microphones,
are tough and have good insulating
properties. Made by Chicago Molded
Products Corp., Chicago, Ill.,, the
housings are rapidly produced by
injection molding in three pieces.
The color is an integral part of the
material—The Turner Co., Cedar
Rapids, Ia. .

DYNAMIC MICROPHONE
(Use Inquiry Card, Mentioning No. 779)

Through use of the new Acoustal-
loy diaphragm the Electo-Voice mod-
el 630 dynamic microphone provides
high fidelity reproduction of wvoice
and music, the frequency response
being substantially flat from 40-9,000
cycles. Output level of the unit is 53
db below 1 volt/dyne/cm® The new-
type diaphragm withstands high hu-
midity, extremes of temperature, and
severe mechanical shocks—Electro-
Voice, Inc., Buchanan, Mich.
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ELECTRONIC DISTRIBUTOR & INDUSTRIAL SALES DEPT.
MAGUIRE INDUSTRIES INC., 936 N. MICHIGAN AVE., CHICAGO 71, IiL

PLEASE SEND MY FREE COPY OF THE NEW 1947

T “ n n n n n s n n L THORDARSON CATALOG, POSTPAID, TO THE ADDRESS BELOW. ©
NAME

ELECTRONIC DISTRIBUTOR & " »
STREET
INDUSTRIAL SALES DEPARTMENT

MAGUIRE

INDUSTRIES, INC, @ @& = =& & ¢ % & @ & B¢
936 N. MICHIGAN AVENUE, CHICAGO 11, ILLINOIS

& qrr. STATE ®

EXPORT: SCHEEL INTERNATIONAL, INCORPORATED
4237 N. LINCOLN AVENUE, CHICAGO 18, ILLINOIS, CABLE HARSCHEEL,
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ISOLATION AMPLIFIER
{Use Inquiry Card, Mentioning No. 780)

Designed to bridge a 600 ohm line
the Langevin 118-A plug-in bridging-
isolation amplifier operates as a zero
gain device with only sufficient gain
to overcome losses and provides bet-
ter than 70 db isolation between line
and buss. The unit is a single stage,
push-pull amplifier utilizing two

6AKS6 type tubes and is provided-

with a special Cannon plug having
gold-plated terminals. Output power
is +24 dbm and frequency response
is flat within =1 db from 50 to 15,000
cps. Twelve of these amplifiers can
be mounted in 10} in. of rack space,
with a Langevin 205-A selenium rec-
tifier power supply providing fila-
ment and plate voltage.—The Lange-
vin Co., 37 W. 65 St., New York.

HEARING AID

{Use Inquiry Card, Mentioning No. 781)

Reduction of size and weight,
greater convenience and economy of
operation have been achieved in the
model 64 hearing aid, which by use
of new miniature batteries reduces
operating costs to less than 12 cent
an hour. Undistorted amplification
over a broad range makes possible
improved quality of hearing correc-
tion. The model is supplied in black
or flesh tint with a choice of three
types of midget battery cases. —
Western Electric Co., 195 Broadway,
New York 7.

.80

MICROPHONE STAND

(Use Inquiry Card, Mentioning No. 782)

Having an extended length suffi-
cient for normal applications, the
collapsed length of this new micro-
phone stand is only 23 in. overall.
The leg braces are above the legs,
thus offering little obstruction when
the stand is placed amidst a group
of microphones in remote broadcast
pickups. Collapsible legs are made ot
plated steel, the tubes of brass chro-
mium plated. Total weight of the
stand is 5% lbs.—Atlas Sound Corp.,
1445 39th Street, Brooklyn, N. Y.

PICKUP ARM

(Use Inquiry Card, Mentioning No. 783)

Combined with dynamic cartridge
and equalizer for AM and FM broad-
casting and other professional uses
ithe 542-MI lateral pickup arm is
balanced to reduce skating over the
record, caused by vibrations. Track-
ing of warped records is achieved by
“floating” design. The pickup has a
frequency response within =2 db
over the 30 to 10,000 cps range. Im-
pedance of the unit is 50 ohms, out-
put at 1000 cps (equalized)—60 db,
and stylus pressure is 25 grams. The
mounting base is adaptable to vary-
ing heights of turntable platters by
a set-screw adjustment.—Feairchild
Camera and Instrument Corp., Ja-
maica, N. Y.

For More Information use In-
quiry Card at Page 83.
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PORTABLE AMPLIFIER SYSTEM
(Use Irnquiry Card, Mentioning No. 784)

Designed for musical applications
model MAP-120 amplifier combines
12-watt power output at less than
5% harmonic distortion with a frequ-
ency response flat within 2 db from
50 to 10,000 cps. Hum level is 20
db below zero level and .015 volts
are required for full output. Two
inputs are provided suitable for mi-
crophone or instrument pickups. An
exira heavy duty speaker is built-in.
Separate volume and tone controls
permit any desired setting. The am-
plifier is for operation on 117 volt,
60 cycle, ac and consumes 75 watts.
—Mark Simpson Mfg. Co., Inc., 32-28
49 St., Long Island City 3, N. Y

WIRE RECORDER
{Use Inquiry Card, Mentioning No. 785)

Developed for the needs of the
modern office, transcriptions of tech-
nical talks, business conferences ete.,
the Sound-On-Wire dictating ma-
chine utilizes magnetization of a hair-
thin wire to provide an hour of con-
tinuous recording. Rewind speed of
the recorder is ten times the record-
ing speed, so that an hour’s record-
ing can be rewound in 6 minutes. A
demagnetizing coil clears the wire
ahead of new recordings. Each maga-
zine is equipped with a counter in
sequence with the wire, permitting
the logging of any part of the dicta-
tion to the accuracy of a word. For
transcribing the unit is equipped with
two pedals for forward, backspace or
reverse operation.—Standard Busi-
ness Machines Co., 720 South Dear-
born St., Chicago 5, Ill.
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MULTI-PURPOSE SOUND CONSOLE
{Use Inquiry Card, Mentioning No. 786)

Intended to provide factories, plants
and large offices with complete voice-
paging facilities, as well as with
“Music-at-Work” the model P-20
console contains in a single cabinet
all central control elements for a 50
watt sound system. Power output
can be increased through the addition
of Executone 50 watt district ampli-
fiers at remote locations. Any num-
ber of microphone control stations
can be usged in the system, with a
“one-button control” permitting auto-
matic cut-off of a music program for
the duration of a message. Model
P-20 also contains an intermix auto-
matic record changer, and a monitor
speaker with four-step volume con-
trol. Bass and treble control are pro-
vided for the amplifier which has six
separate music or paging channels.—
Executone, Inc., 415 Lexington Ave.,
New York 17.

MOBILE RADIO TELEPHONE
(Use Inquiry Card, Mentioning No. 787}

Selective calling of any mobile unit
or the same freguency by means of
a selector dial unit is incorporated in
the Western Electric type 38 mobile
transmnitter and receiver, designed to
operate in the 152-162 mc band. Nor-
mally mounted in the luggage com-
partment of an automobile, or be-
neath the body of trucks and buses,
the equipment is light and compact.
A type 41A control units mounts
underneath the dashboard. Quartz
crystal control of transmitter is pro-
vided. RF carrier of the transmitter is
phase-modulated. Receiver is a triple
superheterodyne with crystal control
for both conversion oscillators.—
Western Electric Co. Inc., 195 Broad-
way, New 7,
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300 o1

The solution of filter network prob-
lems, has been greatly simplified
through the use of toroidal coils
wound on molybdenum permalloy
cores. Design engineers have learned
to depend upon them since discover-
ing that only these toroids possess all
the necessary qualities of a good
high Q" <oil.

The three principal types now
being supplied are:
TYPE RANGE
TC-1 1K.C.—20K.C.
TC-2 100cy.—5K.C.
TC-3 10K.C.—100K.C.

‘ A

G

—

1C-3

s

TC-2

FREQUENCY —

laminated

handled.

CYCLES

We are producing foroidol coil filters which con-
sistently demonstrate the value of toroidal coils.

These filters cannot be matched in stability, accu-
racy and sharpness by filters made with the usval

type aof coil.

50M 100M

Orders for samples or production quantilies are
equally respected. All inquiries will be promptly

RBurnell & Co.

OF
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DESIGNERS AND MANUFACTURERS

ELECTRONIC PRODUCTS

45 WARBURTON AVE. « YONKERS 2, N. Y.
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New Lab and Test Equipment

INSULATION TESTER
(Use Inquiry Card, Mentioning No. 71)

Model B-7 Megohmer is a com-
bined precision ochmmeter and in-
sulation tester which utilizes a vibra-
tor transformer circuit to step up the
voltage from two No. 6 dry cell bat-
teries to a test potential of 500 volts
for the 0-200 megohm range, or 250
volts for the 0-20 megohm range of
the instrument. Resistance ranges
from 0-200, and 0-20,000 ohms are
also provided, using a 3-volt test
voltage. Batteries are.contained in a
separate compartment. The instru-
ment compartment is sealed by a
rubber gasket for protection. against
dust and moisture~——Herman H.
Sticht Co., 27 Park Place, New York
7.

ELECTRONIC ANALYZER

{Use Inquiry Card, Mentioning No. 72)

The electronic analyzer, model 769,
incorporates within one instrument a
stable high frequency vacuum tube
voltmeter efficient for frequencies up
to 300 me, an electronic volt-ohm-
meter and a complete 10,000-ohm-
per-volt de and 1000-ohm per volt
ac multimeter. Accuracy of the
VTVM, which has four ranges of
3/12/30/120 v., is 5% to 150 mc and
12% from 150 to 300 mc, direct read-
ing. Input resistance of the poly-
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
83 in this issue and Identify
the product by the number
assigned to it.

styrene insulated rf probe is 5 meg-
ohms, capacity 5 mmfd. Electronic
volt ohmmeter ranges are from 3 fo
1200 v. and 2000 ohms to 2000 meg-
ohms full scale. Power requirements
are 105-130 v. ac, The analyzer sec-
tion provides six high sensitivity de
voltage ranges, six ac voltage ranges
to 1200 v., three ohmmeter ranges to
200,000 ohms and six dc ranges to
600 ma. Power supply is self-con-
tained for the analyzer section.—
Weston Electrical Instrument Corp.,
Newark 11, N. J.

FREQUENCY STANDARD
{Use Inquiry Card, Mentioning No. 73)

To provide an accurate stable
source of any electrical frequency
from 40 to 1000 cycles these two
types of tuning fork frequency stand-
ards are designed to permit their in-
tegration into basic equipment and
to utilize its power supply. The fork
of bimetallic construction, which has
close to zero temperature coefficient,
is housed in a hermetically anti-shock
mounted container, immune to baro-
metric or altitude changes and vi-
bration. Frequency accuracy of the
units is one part in 100,000 and out-
put is 5 volts into 150,000 ohms im-
pedance. Type 2001 is available in
the frequency range from 200 to 1000
cps, while type 2001L is supplied in
the range from 40 to 200 cycles. —
American Time Products, 580-5tk
Ave., New York 18
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PORTABLE TESTER
(Use Inquiry Card, Mentiening No. 74)

Provided with the tube sockets for
all standard base tubes as well as
for tubes with miniature and sub-
miniature bases the model 805B port-
able tube and set tester combines in
one unit a volt-milliammeter, tube
tester, battery and capacitor leakage
tester. It is mounted in a sturdy oak
carrying case, with a compartment
for test leads and a self-latching
cover. A built-in “Rolindex” roll-
chart carries full data for all tube
settings. By use of a Germanium cry-
stal diode rectifier, freedom from
temperature and frequency errors on
ac measurements is assurred.—Radio
City Products Co., 127 W. 26 8t
New York 1.

MAGNET CHARGER
(Use Inquiry Card, Mentioning No. 75)

Fabricated from Alnico V alloy this
series of permanent magnet chargers
is produced in two sizes, offering a
usable magnetizing force up to 3400
cersteds and variable air gaps from
zero to 1% in. A convenient mount-
ing plate with four holes for screws
or bolts is anchored to the base of the
charger. The units are cadmium
plated to resist rusting and shipped
in magnetized condition.—Thomas &
Skinner Steel Products Co., 1038 E.
23 St., Indianapolis, Ind.
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Formerly Tele-Communivations Section of ELECTRONIC INDUSTRIES

Zor TELE-Communications TECHnics
Design Manufacture Operation

Increased reader inquiries from each issue re-emphasize the need for a single
magazine such as TELE-TECH, devoted exclusivly fo tele-communications. In radio,
broadcasting (AM and FM), television, railroad, aviation and commercial communi-
cations; in microwave, facsimile and uhf applications, engineers and executives
in design, manufacture and operation are finding TELE-TECH a new and valuable
source of help. Its profusely illustrated technical descriptions of installations, its
color charts, new products, and other features are making TELE-TECH more neces-
sary to readers and a greater aid to advertisers.
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POSITIONING MECHANISM
(Use Inquiry Card, Mentioning No. 76)

Finding application as positicning
contrel for radio receivers and indus-
trial equipment the 496A Autotune
mechanism can be operated from a
remote position using either push-
buttons or a tap switch, It provides
10 positions, each being independently
adjustable over a 360 degree rotation
of a positioned shaft. Reset accuracy
is within .05 degrees. Operating time
is a max. of six seconds, output torque
being 6 in.-1bs. The unit can be built
for operation from any ac or dc¢ volt-
age. Unidirectional or reversible
models are available.—Collins Radio
Co.. Cedar Rapids, Iowa.

RECORDING OSCILLOGRAI'H

(Use Inquiry Card, Mentioning No. 77)

Though designed primarily for use
in engineering colleges and technical
schools Hathaway type S-14A oscillo-
graph is a simple, low cost six-ele-
ment recording instrument, suited for
many industrial and laboratory appli-
cations. To permit simultaneous re-
cording of six quantities the oscillo-
graph accommodates 6 Hathaway
type OA-2 galvanometers, which are
supplied in a wide range of sensitiv-
ity and natural frequencies. A cali-
brated viewing screen is mounted on
the top panel for observing the posi-
tion and deflections of the recording
spots. The record magazine holds a
100 ft. roll of 6-in. recording paper,
driven at standard speeds of 6, 12, 24,
and 48 in. per second. The instrument
is operated from 110 volt, 60 cycles.
Hathaway Instrument Co., Denver.
Colo.

STATIC METER
{Use Inquiry Card, Mentioning No. 78)

Damage caused by discharges of
static electricity can be avoided by
use of the Davis Statometer, a port-
able, self-contained instrument, which
is sensitive enough to detect static
charges on the order of fractional
volts, either negative or positive. Pro-
vided with a 2-position range switch
the instrument will measure any
static voltage up to 750 volts. The
unit is equipped with two sockets for
the insertion of an air terminal, one
for positive, one for negative charges.
The Statometer is fast in operation
and measures both above and below
the sparking voltage.—Davis Emer-
gency Equipment Co., Halleck St.
Newark 4, N. J.

Parts tor Design Engineers

DUAL CAPACITOR

(Use Inquiry Card, Mentioning No. 79}

Permitting many combinations not
possible with a common negative ter-
minal the Type BRL-22158S dual 20
nifd., 150 W.V. capacitor (illustrated)
contains two leads for each 20 mifd.
section. The unit can be used in
many cases where two separate ca-
pacitors ordinarily would be required.
It is 15/16 in. in diameter and 2%
in. long. The company has also im-
proved its type UP electrolytic ca-
pacitors to permit higher operating
temperatures and eliminate inter-
coupling between sections at FIM and
television frequencies. — Cornell-
Dubilier Electric Corp., South Plain-
field, N. J.

TELE-TECH * July, 1947

LATCHING RELAY

(Use Inquiry Card, Mentioning No. 710)

Freedom from the effects of vibra-
tion and shock and a mechanical life
of millions of operations has been at-
tained for the 8FZ series multicircuit
switching relays of the latching type.
Eight individual switch positions may
be normally open or closed and are
rated at 5 amps., 110v. ac or 24 v, dec.
Contacts may be ganged or arranged
in pairs for a maximum of 4 double-
break circuits. The coils, operating
from de, require pulses of less than
0.5 watt for tripping and are avail-
able from low resistance up to 1000
ohms. Applications range from
momentary contact controls to over-
load, underload and other protective
circuits.—Sigma Instruments, 70 Cey-
lon St., Boston, Mass.

www americanradiohistorv com

MINIATURE DRY ELECTROLYTICS

{Use Inquiry Card, Mentioning No. 711)

Very high gain and stable etched
foil is the basis of the size reduction
achieved in type LB miniature dry
electrolytic capacitors, intended fot
use in bypass, coupling, and audia
filter applications. Capacitance values
in a 3 x 134 in. container range from
8 mfd at 150 wvde to 200 mfd at 1.5
wvde; in a ¥ x 1% in. tube values
range from 12 mifd at 150 wvdc ta
300 mfd at 1.5 wvde. Maximum ac
ripple voltage which can be applied
to units rated at 100 wvdc and greater
is 7 volts at 60 cycles, or 3.5 volts at
120 cycles.—Solar Mfg. Corp., 285
Madison Ave., New York 17.
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MINIATURE STORAGE BATTERY
(Use Inquiry Card, Mentionine No. 712)

Efficient for use with miniature
and subminiature type tubes in small
radios, hearing aids etc., the Vitamite
flyweight rechargeable battery is
non-spill. The miniature battery is
smaller than two pen-light dry cells—
case size being 9/16 x % x 1 3/16 in.,
but it delivers more wattage than
two class C dry cells upon a single
charging. The unit has indefinite
shelf life due fo ifs dry charge; it
weighs one ounce.—Vitamite Co., 227
W. 64 St., New York 23.

ONE-PIECE TERMINALS

{Use Inquiry Card, Mentioning No. 713)

Designed to accommodate the
extra-thick insulation of conductors
used in switchboard wiring, radio
transmitters, etc., these one-piece
Hylug terminals are provided with
U-shaped tabs, which grip a wide
range of insulation sizes and prevent
fraying. The connectors are indentsd
onto conductors by means ¢f a Hytool
or Hypress, the longitudinal indent
providing a permanent, low-resist-
ance connection.—Burndy Engineer-
ing Co., 107 Bruckner Blvd., New
York 54.

VHF BEAM PENTODE
{Use Inquiry Card, Mentioning No. 714)

The Hytron type 5516 is a com-
pact, 18 watt VHF beam pentode
with useful power output at 165 me
and requiring no neutralization in
properly designed circuits. Designed
for VHF mobile equipment it is effi-
cient as class C frequency multiplier
or class C amplifier, high output at
low plate potentials being achieved
by low internal tube drop. Instant-
heating filaments (2 sec. heating
time) operate at 6 v., 0.7 amps., and
when used in conjunction with other
instant-heating types, filaments may

86

pe turned off during transmitter
stand-by periods. Maximum VHF
ratings are made possible by a zir-
conium-coated plate, gold-plated
control grid, and carbonized screen
grid.—Hytron Radio & Electronics
Corp., 716 Lafayette St., Salem, Mass.

SOLDERING TOOL
(Use Inquiry Cord, Menticning No. 715)

Designed for special soldering
pperations not easily handled by con-
ventional electric soldering irons, the
Pres-to-Heat soldering tool operates
from an ac line, using a six volt
transformer and a light weight heat-
ing unit. A spring-actuated lever,
when compressed closes two plier-
like carbon electrodes on the parts
to be soldered. Further compression
switches the current on for melting
the solder. A slight release turns off
the current, and permits holding the
work between the jaws until the sol-
der has cooled. The high degree of
heat generated makes the tool adap-
ted to silver-soldering, brazing, tem-
pering, annealing and heat-treating
of small parts.—Triton Manufactur-
ing Co., East Haddam, Conn.

(Use lnquiry Card, Mentionina No. 716)

Flexibility of plate arrangement
makes this new series of selenium
rectifiers suitable for a wide variety

of specific applications. A represen-
tative model, the 48-plate, threa
phase, bridge connected rectifier

furnishes 200 amperes at 30 volts dc
with the plates connected in parallel.
By connecting the plates of each arm
in series or in series-parallel the
output can be changed to 240 volts,
25 amps., or 120 volts, 50 amps, The
48-plate unit weighs 173 lbs. and
provides a more efficient space factor
through its rectangular design. Plates
will withstand 26 wvolts ac back
voltage.—Federal Telephone and Ra-
dio Corp., Newark, N. J.
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MINIATURE SWITCH
{Use lnquiry Card, Mentioning No. 717)

Compactness and rugged construc-
ticn are characteristics of the “Q-
switch”, a snap-action miniature
switch no larger than a dime de-
signed for use with electrical appli-
ances and electronic equipment. The
unit has high current-carrying capac-
ity and meets any circuit require-
ment, normally open or closed, single
or double throw, single pole.—Mu-
Switch Corp., Inc., Canton, Mass.

DEPOSITED CARBON RESISTORS
{Use Inquiry Card, Mentioning No. 718)

Available in precision, general use
and power types, in values from 1
ohm to 50 megohms, and power rat-
ings from 0.5 to 600 watts, the Wes-
tern Electric deposited carbon re-
sistors are efficient in electronic cir-
cuits where close control of the re-
sistance value and stability over
long periods of time is required.
Having extremely low capacitance
and induciance per unit, they are
useful in high frequency applica-
tions. The units consist of a very thin
film of vapor deposited carbon on
the surface of a ceramic base or
core. Nominal tolerances are 1,2, and
5% .—Western  Electric Co., 195
Broadway, New York 7. Distributed
by Graybar Electric Co.

DECALS
(Use Inquiry Card, Mentionina No. 719)

A complete line of stock decal-
comania transfers for radio and elec-
tronic applications consists of over
300 different titles, all sizes of dial
plates, numerous sizes of alphabets,
high voltage warning signs, ete. Stock
titles and dial plates are available in
white, red, black and luminescent,
made of high quality lacquer type
decal. Any title can be made to speci-
fications.—Kullman M{fg. Co., 4307
Winona Ct., Denver 12, Colo.

TELE-TECH =+ July, 1947
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HELICAL POTENTIOMETERS

(Use fnquiry Card, Mentioning Ne. 720)

Available in resistance values from
1000 to 30,000 ohms Micropot ten-
turn helical potentiometers have a
resistance variation linear to 1/10 of
one percent over the entire range.
Ten full turns on the standard % in.
shaft drives a sliding contact across
more than 40 in. of wire-wound re-
sistance element. Running torque is
less than 1% in-oz at room tempera-
ture and not greater than 3 in-oz be-
tween —55° and 70°C. The complete
unit is 2% in. in diameter and ex-
tends 214 in. behind the panel.—
Gibbs Din.. George W. Borg Corp.,
Delavan, Wis. 7

GERMANIUM VARISTOR
(Use Inquiry Card, Mentioning No. 721)

Providing stable, low capacity, four
element modulation for communica-
tion and radar applications the type
V-301 varistor contains four balanced
germanium crystal diodes with a for-
ward resistance of 85 to 120 ohms at
1.5 volts. Diode pairs are balanced
within 2 chms at 1.5 volt. Modulator
ratings for the diodes are: 25 volts
max, inverse voltage, 20 ma. max.
average current, 40 ma. peak, and 50
ma., max. surge current, Modulation
occurs when carrier and modulated
frequency are applied simultaneously
to the non-linear diode varistor ele-
ments, Type V-301 is a plug-in unit
supplied with 8-pin octal base. Also
available is type V-307 with solder
type termirals for top or sub-panel
mounting.—Electronics Div., Sylva-
nia Electric Products Inc., 500 Fifth
Ave., New York 18.

TELE-TECH * July. 1947

Lots gt to the bottom of

THE FALSE BOTTO M!

Some things are built with a false bottom like the glass
above, and .deceive you into thinking you're getting
more than you are. Substitutes for mica, too, sometimes
appear to offer many of the unique advantages of
mica. But don't be misled! Wherever insulation is im-

portant, beware of the false bottom every time. Be-
cause there is no substitute for mica; no substitute,
either, for the experience, the resources and the service

that are exclusive with Macallen Mica.

You Need the EXTRA MARGIN of SAFETY You Get with Macallen Mica

THE MACALLEN COMPANY, BOSTON 27, MASS.

CHICAGO: 565 W. Washington Blvd. CLEVELAND: 1231 Superior Ave.
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GROUNDING SWITCH

(Use Inquiry Card, Mentioning No. 726)

Safety from high-voltage injury to
personnel performing maintenance
work inside transmitters or other
high-voltage wunits is assured by
this new-type automatic grounding
switch, which accommodates one to
three circuits and operates automati-
cally when the door is opened, With
the door closed, driver rod and disk
are pushed back and ground is dis-
connected from circuits. The switch
is made in two sizes for voltages up
to 10,000 and for voltages up to 20,-
000 volts.—J. H. Bunnell & Co., 81
Prospect St., Brooklyn 1, N. Y.

HIGH KVA CAPACITOR
(Use Inquiry Card, Mentioning No. 727)

Suitable for high kva applications,
industrial heating etc., the type 2688
high kva ceramicon capacitor assem-
bly consists of silvered ceramic
dielectrics and attendant metal parts.
Load tests with the unit mounted in
position, and conducted at 15 me at
an ambient temperature of 25°C, in-
dicate good performance with tem-
perature rise of 50°C under load well
in excess of 20 kva. With forced-air
cooling the rated load may be con-
sidered above 50 kva at 15 me. Maxi-
mum operating temperature is 85°C.
The units are available in 500 and
1,000 mfd capacities.—Erie Resistor
Corp., Erie, Pa.

e -

PLASTIC-MOLD CAPACITORS
(Use Inquiry Card, Mentioninn No. 728)

Complete sealing against humidity,
gecure anchoring of leads, and un-
changing capacity values are some of
the advantages offered by the type
30 paper tubular capacitors which are
molded in thermo-setting plastic. The
units have a low power factor, long
life, and permit high-temperature
operation.—Sangamo Electric Co.,
Springfield, Iil.
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ANNOUNCEMENT
For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
83 in this issue and Identify
the product by the number
assigned to it.

MERCURY SWITCHES
(Use lnquiry Card, Mentioning No. 722)

Because open sparking or arcing
is eliminated these hermetically
sealed mercury switches are safe in
hazardous locations and are unaf-
fected by moisture, dust, corrosion
or oxidation. The switches are com-
pact, light in weight, and have quick
make and break action. Any contact
arrangement can be supplied includ-
ing polyphase and multiple contact
types in a single unit. Contacts are
always clean and cannot pif or burn.
—Chatham Electronics, 475 Wash-
ington St., Newark 2, N. J.

ALUMINUM-SHAFT CONTROLS
(Use Inquiry Card, Mentioning No. 723)

The Clarostat aluminum shaft, in-
corporated in the company’s replace-
ment controls, can be snipped off at
one bite of standard pliers instead
of sawing off the excess length as
required with conventional steel
shafts., Another addition to their line
is the Ad-A-Shaft replacement con-
trols (illust.) which permit com-
pletely separate selection of confrol
and shaft according to requirements.
The shaft is simply slipped into the
slot of the control bushing and then
hammered on a hard surface, which
provides a rigid, permanent mount-
ing.—Clarostat Mfg. Co. Inc., 130
Clinton St., Brookiyn 2, N. Y.
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BASIC RESISTOR KIT

(Use Inquiry Card, Mentionina No. 724)

A wide wvariety stock of most-
needed resistor sizes and types, suited
to the needs of servicemen, schools,
and research labs, are contained in
the IRC basic kit. Assortments are
so arranged that a shortage of stock
in one range may be compensated
by using two other ranges in series
or parallel, The kit contains approxi-
mately 470 resistors in all ranges and
sizes from 5-watt metallized fila-
ment units fo 80-watt wire-wound
adjustable power resistors and bleed- -
er-type units. An all-metal cabinet is
supplied without extra charge with
the kit.—International Resistance Co.,
401 N. Broad St., Philadelphia 8, Pa.

“\..‘D 4
oo

DIRECTION-INDICATOR POT.
(Use Inquiry Card, Mentioning No. 725)

To provide a simple, low-cost
method of indicating the position of
a rotary-beam antenna, wind vane,
or other rotating device, the model
RB-2 Direction-Indicator Potentio-
meter is coupled to the rotating de-
vice so that the shaft of the pofentio-
meter rofates with it. The potfentio-
meter is then connected to a 6-volt
battery and a low-current de¢ millia-
meter to indicate the position of the
rotating device. Maximum current
drain is only a few milliamps.—
Ohmite Manufacturing Co. 4855
Flournoy St., Chicago 44, Ili.

TELE - TECH < July, 1947
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TERMINAL LUGS

(Use Inguiry Card, Mentioning Mo. 731)

For wiring miniature carbon re-
sistors, ceramic capacitors, ete. in
extremely small units, hearing aids,
meters and test equipment this new
miniature terminal lug (compare
size with match in illustration) has
a 3/32 in. above the mounting board.
The mounting shank of the “Mini-
Lug” is .025 in. long for fastening to
a 1/64 in. board. A shank of .045 in.
is available for a 1/32 in. mounting
board. The lugs are made of silver-
plated brass.—Cambridge Thermionic
Corp., Dept. 7, 445 Concord Ave.,
Cambridge, Mass.

ALIGNMENT TOOLS

(Use Inquiry Card, Mentioning No. 732)

One of the first alignment tools
with nylon insulation for manutac-
ijurers of ‘elcctronic equipment, this
nylon-shafted screwdriver is strong,
resists heat and provides good insu-
lation against high voltages. The
shaft is cemented and staked in a
handle of cellulose acetate butyrate.
Nylon was adopted as the shaft ma-
terial because it provides the neces-
sary rigidity and strength for a shatt
of extremely small diameter and also
meets requirements of heat resistance
and moisture absorption—E. I Du-
Pont de Nemours and Co., Wilming-
ton 98, Del.

FUSE-MOUNTING PANEL
{Use lnquiry Card, Mentioning No. 733)

Stocked in  12-pole units these
open-type fuse mounting panels may
be ordered cut into single or multi-
ple mountings of 2,3,4 or more poles,
and are available with solder ter-
minals as Type “S”, or with screw
terminals as type “T”. Solder-ter-
minal iypes are offered in 3 and 8
AG capacities, while screw- terminal
types are available in 3, 4, and 5 AG
capacities. — Ltttelfuse In(-, 4757
Ravenswood Awe., Chicago 40. IiL
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"Featheride

"'V¥'" SERIES

Again a step forward—New Designs with
improved performance—in the new line
of Webster Electric Pickup Tone Arms.

Among the many outstanding features
are their low tracking pressures, attrac-
tive appearance, and freedom from reso-
nanee distortion.

Additional points that describe their

merit are as {otlows:

e Perfect Response

e Modern Styling

s [Low Record
Wear

e Fasy to Install

e Feather-light
Tracking

The "8
the I Series in fawn and the
Series in bronze.

o High Needle-point
Campliance

* A¢ccommodates Varions
Needles

® Alt Yoltarze Requirements

¢ Ncelizible Surface Noise

» Correct Tracking Angle

Scries is {inizhed in vich brown,
ey

bi?fNDABLE ,
PE FORMAHC! i

"“T" SERIES

...the new line of

"S" SERIES

Already adopted by many leading record
player manufacturers for new models,
they offer the finest in styling, perform-
ance and dependability.

A complete selection of cartridges is also
available for the above line as well as for
use with other niakes of tone arms.

SERIES 5"
tion with spring counterbalance maintains track-
ing pressurc at only onc ounce. Meets majority
of requirements.

—Sturdy die-cast zinc alloy construc-

SERIES '"T"—Stamped aluminum construction
without counterbalance or springs. Internally
braced to give maximum rigidity and freedom
from rezonamnce distortion. T'raeking pressure 134
ounce.

SERIES “V' —Aluminum die-cast eonstruetion, a
deluxe model with high lateral ridge to assure
absolute minimum in resonance distortion. Track-
Ing preszure ¥ ounce.

(Licensed nnder patenls of tie Hrush Development Compary)

WEBSTER

RACINE

Eal

TRl

ELECTRIC

WISCONSIN

hed 1909

Expart Depl. 13 E. 40th Skeet, New York (16), N. Y. Cable Address “ARLAB'" New York City

"Where Quuality is a Responsibility and Fair Dealing an Obligation”
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HEAVY DUTY RECTIFIER
(Use Inquiry Card, Mentioning Mo. 734)

Ability tc operate at peak efficiency
over a temperature range from —40
to 284°F, and light weight are char-
acteristics of Lectron heavy duty
magnesium-copper sulphide rectifiers,
which are useful as a source of dc
from 50 to 50,000 amps., and up to 60
volts for battery charging and plating
operations. Rugged construction
makes the units trouble-free and cap-
able of withstanding severe electrical
and mechanical abuse. Models are
available for full wave and half wave
rectification for operation from single
phase or multi-phase systems.—FElec-
tronic Rectifiers, Inc., 737 N. East St..
Indianapolis, Ind.

MULTIPOLE SEQUENCE RELAY
{Use Inquiry Card, Mentioning No. .735)

Adaptable to applications involving
the addition and subtraction of loads,
as in switching individual units from
a bank of capacitors the Type 96
AFA two-coil multipole sequence re-
lay is of the reversing, separate cir-
cuit type and is ratchet-operated.
One operating coil steps the cam
shaft forward, while the second coil
steps the shaft in the reverse direc-
tion. Mechanical stops limit forward
and reverse travel. Standard ratchets
have 12 teeth, permitting a total of
12 contacts in sequence with up to
6 separate contacts between each pair
of bearing supports. The coils are
{or ac use only. — Struthers-Dunn,
Inc.,, 146-150 No. 13th St., Philadel-
phia 7, Pa.

CATHODE RAY TUBE
{Use Inquiry Card, Menlioning Ne. 737)

Intended for applications in the
industrial and medical fields the Type
TZ8P11 eight-gun cathode ray tube is
particularly useful for registration on
a single screen of eight independent
phenomena of transient or recurrent
nature at VHF frequencies, where an
electronic switching system would be
impractical. The eight electron guns,
whirh are completely shielded from
each other, are of the tetrode type
and have separate connections to all
electrodes and deflection plates. Any
standard phosphor can be supplied
for the screen, which is 7 in. in diam-
eter. Deflection factors for each gun
are 70 volts per inch ==20% for plates
1D2 and 3D4.—Electronic Tube Corp.,
1200 E. Mermaid Awve., Philadelphia
18, Pa.

L]

ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
83 in this issue and Identify
the product by the number
assigned to it.

¥ ~ARCING
CONTACTS

ELECTRICAL CONTACTS
(Use Inquiry Card, Mentioning No. 729)
Silver-molybdenum electrical con-
tacts having arc resisting characteris-
tics are supplied in two grades:
Gibsiloy M-10 and M-12, the latter

containing a higher percentage of.

molybdenum. Gibsiloy M-12, having
a hardness of 85 Rockwell B with
45% conductivity, is used on heavy
circuit breakers where great mechan-
ical and electrical stresses are en-
countered; grade M-10—with a hard-
ness of 75 Rockwell B and 50% con-
ductivity—is used on smaller circuit
breakers. Gibson Electric Co., 8350
Frankstown Awve., Pittsburgh 21, Pa.

SNAP ACTION SWITCH

(Use Inquiry Card, Mentioninx No. 730)

Providing accurate repeatability,
long life, high electrical capacity and
resistance to vibration and accelera-
tion the “SK” series of unhoused,
skeleton type, snap action switches
are particularly adapted to actuation
by rotating or sliding cams. The
switches are single units, available
in normally-open, normally-closed,
or double throw circuit arrangements.
Tentative rating is 10 amps, 125 or
250 volts, ac. Operating force is 3
to 8 oz; release force 2% to 7 oz., and
the net weight .01 1lbs.—Micro
switch, Freeport, Il

www americanradiohistorv com

DC RELAYS

(Use Inquiry Card, Mentiering No. 738)

Designed for applications where
switching must be performed by
amounts of power as small as 10
milliwatts this line of eight different
types of single-pole, double-throw,
current-sensitive dec¢ relays has in-
put ratings ranging from 10 to 180
milliwatts, with currents from .47
to 1470 ma, and resistance of .07 to
67,000 ohms. Contact voltage ratings
vary from 12 to 110 volts, ac or dc.
At 24 v. the contacts will handle 2
amps. non-inductive, or .05 amps in-
ductive. — Apparatus Dept. General
Electric Co., Schenectady, N. Y.

AUXILIARY SWITCH ACTIUATORS

(Use Inquiry Card, Menticning Ne. 739)

Removable and interchangeable
actuators for the Unimax snap-action
switch allow the basic switch to be
adapted to various uses and reduces
inventory requirements for manu-
facturers. All actuators are applic-
able to all Unimax switches and
can be interchanged without disas-
sembling the switch. The actuators
are mounted on strong stainless steel
mounting plates. Ratings of the
SPDT basic switch is 15 amps, at
125 volts or 5 amps. at 250 volts, 60
cycle, ac. — Unimex Switch Corp.,
Subsid. W. L. Maxson Corp., 460 W.
34 St., New York 1.

SMALL SOLDERING IRON

(Use Inquiry Card, Mentioning No. 736)

Finding application wherever a
small continuous - duty industrial
iron is needed, model 350 midget
iron has a mica wound unit which
consumes 35 watts on 110 wvolt, ac
or de. It is provided with two tips,
one standard Y in. straight tip, and
a special 45° angle tip. The iron is
7 in. long and requires no stand.—

Drake Electric Works, Inc., 3654
Lincoln Ave., Chicago 13, Il
TELE - TECH + July. 1947
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GERMANJUM CRYSTAL PROBE
fUse Inquiry Card, Mentioning No. 740)

This new miniature ecrystal recti-
fying probe Type MI-8263 adapts the
RCA VoltOhmist and Chanalyst for
circuit testing of TV, FM and other
VHF applications within the sensi-
tivity range of these instruments. It
uses a germanium crystal to rectify
applied ac voltages which are meas-
ured in the dc circuit of the meter.
The probe is equipped with an alli-
gator clip ground lead and a special
connector and detachable phone plug
for use with all models of the Volt-
QOhmist.—Ragdio Corp. of America,
RCA Victor Div.,, Camden, N. J.

TUBULAR CAPACITORS
(Use Inquiry Card, Mentioninn No. 741)

The first small, commercially-pro-
duced tubulars to operate at 85°C and
have ample humidity protection, this
line of Sprague 68P and 69P Midget
paper dielectric capacitors is efficient
for use with small radio receivers and
other electronic equipment where
minimum size must be combined with
high-temperature and humidity oper-
ation. Type 69P units have side leads
to permit wiring them across the
sockets of miniature tubes, while type
68P capacitors have conventional end
leads—Sprague Electric Co., North
Adams, Mass.

CURRENT REGULATOR
(Use Inquiry Card, Mentioning Ne. 742)

Where space is important the Am-
perite regulator tube in the miniature
T5l% bulb offers a convenient and
compact method for regulating cur-
rents from 60 ma to 1 amp., with a
maximum dissipation of 3 watts for
the longer tube and 2 watts for the
shorter tube. With 10% change in
current through the tube, the voltage
drop across it will increase 200%.
The regulatoer will withstand 25 G
and is not affected by altitude, clim-
atic conditions, or changes in am-
bient temperature of —_40 to 70°C.—
Amperite Co., 561 Broadway, New
York 12.
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Tipped
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Metal
Tipped
MNeedle

@® No modern engineering achievement has

contributed more to improvement in the quality
of phonograph reproduction than Asiatic’s re-
cent development of itwo new pickup cariridges
employing MATCHED, REPLACEABLE NEEDLES. It had
to comel In no other way can equipment man-
ufacturers or ultimaie users be sure of the main-

tenance of quality phonograph reproduction.

@® Too many Needle Replacements have been
and are siill being made with Needles possess-
ing characteristics entirely unsuitable to the
cartridges in which they are used. Resulis, nat-

urally, have been disappointing.

@ Asiatic engineers, pioneering again, have
found a legical answer to this problem with the
developmenti of two new Crystal Cariridcjes, the
“Nylon” and Model “QT,” both of which employ
MATCHED, REPLACEABLE needles. These Needles
are engineered to maich the characteristics of
the “Nylon” and "QT” Cartridges and are the

only needles that can be used in them.

@ The result is, at long last, that qualily repro-
duction can be maintained through the life of
the insirument. Many of the new record players
now appearing on the market employ these new

matched reproducer units. They had to come.

CORPORATION

CONNEAUT, OHIO

IN CANADA CANASIAN ASTATIC LTD. TORONTO CNTARQ

Astatic Crystal Devices Manufactured
under Brush Development Co. patents.

P
. enPYY N
3
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STEP-DOWN BALLASTS
(Use Inguiry Card, Mentioning No. 743)

Designed to convert 110 volt radio
receivers and other electrical appli-
ances for use on 220 volt circuits these
plug-in step down resistor ballasts
are equipped with American, British,
and Continental male plugs. The fe-
male sockets are American. The
ballasts are especially useful for
‘“‘personal” appliances such as electric
razors, clocks, electronic blankets,
etc.—Dept. F, JFD Manufacturing
Co., 4117 Fort Hagmilton Parkway,
Brooklyn 19, New York.

GENERAL PURPOSE FASTENER
(Use Inquiry Card, Mentioning No. 744)

Originally designed for aireraft
use the series 2600 Camloc fasteners
are now available for general indus-
trial applications. The fasteners,
which incorporate a removable stud
assembly made of aircraft quality
tool steel, require no special tools
for installation and will handle load-
ing up to 250 lbs. The receptacle is
all die cast silicon-bronze, cadmium-
plated to army-navy specifications.
The units are graduated in incre-
ments of .03 in. The high receptacle
cam rise provides sufficient take-up
for gasket compression and low oper-
ating torque.—Camloc Fastener Corp.,
420 Lexington Ave., New York 17.

VARIABLE CAPACITOR
{Use Inquiry Card, Mentioning No. 745)

Efficient for wuse in commercial
radio communication and industrial
electronic applications this air-
dielectric variable capacitor is wvir-
tually impervious to mechanical
shock and has negligible wvibration
capacitance modulation under ad-
verse conditions. Range between
minimum and maximum capacitance
is 30:1, the minimum capacitance be-
ing 5 mmfd, maximum 150 mmfd.
The capacitance curve is substan-
tially linear; flash rating is 500 volts.
Max. outside diameter of the unit is
Y% in., overall length 134 in., weight
16 grams.—North American Philips
Co.. 100 E. 42 St., New York 17.
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METER ILLUMINATION
(Use Inguiry Card, Mentioning No. 746)

Eliminating translucent dials and
shadow spots the Simpson illuminat-
ed meters, available in 2 and 3 in,
sizes — rectangular or round — flood
the dial face with an even, shadow-
less illumination. This is accom-
plished by means of a lucite cone
which carries the light from a re-
cessed bulb in the back of the instru-
ment through the front edge of the
cone surrounding the dial face. -—
Stmpson Electric Co., 5200-18 West
Kinzie St., Chicago 44, Iil.

2 MILLION VYOLT X-RAY TUBE
(Use Inquiry Card, Mentioning No. 747)

Adaptable for industrial radio-
graphic purposes, constant potentia’
two million volt X-ray tubes of
sealed-off design have been devel-
oped. Increasing the voltage from 1
to 2 million volt constant dc¢ makes
it possible to reduce exposure time in
investigating heavy steel objects from
a week to less than an hour. The tube
must be operated in conjunction with
an electrostatic generator. Approx.
180 accelerating sections are used to
provide uniform steps of 12,000 volts
each.—Machleit Laboratories, Inc.,
Springdale, Conn.

SNAP-ACTION SWITCH
(Use Inquiry Card, Mentioning No. 748}

To be used in conjunction with
gstandard Guardian relays this line
of snap-action switches is particular-
ly suited to control applications that
involve slow-moving, mechanical de-
vices or where a given stroke is re-
quired to provide quick, positive
“make’ or “break” contact action.
The tension of the hair spring retains
the contact assembly in either “open”
or “closed” position until the arma-
ture has completed its travel. Chat-
tering, arcing, intermittent contact
pressure etc, are eliminated with
snap-action switches. For motor
starting circuits the series 100 re-
lay with snap action switch has
been successfully used.—Guardian
Electric Mfg. Co., Dept. Sa, 1622 West
Walnut St., Chicago 12, I,
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CONTACT SPRINGS
(Use Inguiry Card, Mentioning No. 749)

Recommended for use where ex-
ceptional spring properties and high
electrical conductivity are required,
these electrical contact springs are
made of beryllium copper, which has
a modulus of elasticity of 18,500,000
and a tensile strength from 175,000
to 200,000 psi. Its electrical conduc-
tivity is 25 to 32% IACS. Comparahle
ratings for phosphor bronze are con-
siderably lower. Complete contact
assemblies can be supplied with elec-
trical contacts of silver, silver alloys,
or powder metal compositions at-
tached to contact supports of various
metals.—Gibson Electric Co., 8350
Frankstown Ave., Pittsburgh, Pa.

INDICATOR BUTTON
(Use Inquiry Card, Mentioning No. 750)

Engineered to replace expensive
machined parts, this specially de-
signed plug indicator button for
electrical appliances features a mold-
ed plastic window framed in chrome
and snaps into place by hand. The
indicator buttons can be made in
many sizes with windows of any
color. They are adaptable to a wide
variety of uses.—United-Carr Fasten-
er Corp., Cambridge 42, Mass.

SUB-MINIATURE TUNED
INDUCTORS

(Use Inguiry Card, Mentioning No. 751)

Suitable where a wvariable induct-
ance is required in confined space,
such as on filters, wavetraps, oscilla-
tors, ete., this line of slug tuned in-
ductors is only 7 in. high, when
mounted in a single #19 heole. Type
LSM midgets are equipped with
spring lock assuring positive mainte-
nance of adjustment. The units will
be available in a group of windings
covering normal inductance ranges.
Cambridge Thermionic Corp.. Dept.
6, 445 Comncord Ave., Cambridge 38,
Mass.
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SOLDERING IRON
(Use Inquiry Card, Mentioning Neo. 752)

Because of balanced weight, inher-
ent in hatchet design, the type 300H
electric soldering iron does not have
to be gripped tightly, but it rests in
the hand in a naturally balanced po-
sition, thus eliminating operator’s
fatigue. The heating element, made
of mica-insulated, nickel-chromium
resistance wire, is housed in a dam-
age-proof hexagonal shaped barrel,
which permits easy clamping in a
vise for tip removal. The iron is
equipped with a 6 ft., 10,000 cycle,
approved heater cord and rubber
plug.—Hexacon Electric Co., 157 West
Clay Ave., Roselle Park, N. J.

NEON INDICATING LIGHT

{Use Inquiry Curd, Mentioning No. 753)

Developed for control panels of
radio, television and other electronic
equipment the “Post-Lite” neon in-
dicator may be used in circuits rang-
ing from 65-130 volts ac, or from
90-130 volts dc. Normal life of the
unit, which has a 100,000 ohm limit-
ing resistor, is 15,000 hours at rated
voltage. Case is made of molded clear
plastic, resistant to shock and salt
water air. Overall length of the as-
sembly is 21 in. — Littlefuse Inc.,
4757 IN' Ravenswood Awve., Chicago
40, 11,

MINIATURE CAPACITORS

{Use Inquiry Card, Mentioning No. 754)

Assuring good performance even
under- adverse humidity conditions
and maintaining high insulation re-
sistance, the Sprague miniature ca-
pacitors 63P and 64P are available
in both round and flat types for use
in hearing aids and other small de-
vices. Standard units include capaci-
ties ranging from .00025 to 1 mfd.
Insulation resistance at 25°C after a
2 minute charge at 180 wvolts de is
such that the time constant (RC) is

not less than 1,000. Power factor at .

1000 cycles is not more than 2%.—
Sprague Electrie Co., North Adams,
Mass.

RESISTOR TUBES
{Use Inquiry Card, Mentioning No. 755)

To supply needed voltages for pi-
lot lamp operation in ac and de¢ re-
ceivers and to aid voltage reduction
functions, ten universal resistor tubes
have been developed, meeting most
replacement requirements. High leak-
age resistance between elements and
chassis of these tube-type wire-
wound resistors permit their use in
sensitive circuits without introduc-
tion of ac hum. The tubes have a
maximum safe power dissipation of
20 watts.—Specialty Div., G-E Elec-
tronics Dept., Wolf Street Plant,
Syracuse, N.Y.
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/ ..to meet many problems

Ovur reputation for superior windings
is based upon 30 years of specialization
... upon "“know how”, skill, close super-

iy vision and the most modern equipment.

We have served and are serving many
manufacturers of electrical and electronic
equipment whose requirements are most
exacting. Whatever your coil winding re-
quirements may be, we shall be glad to quote.

Just send us your specifications.

COTO-COIL CO., INC.

65 PAVILION AVE. PROVIDENCE 5, R. L

COIL SPECIALIST SINCE
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COMPLETE RADAR SETS

509—10CM. SURFACE SEARCH 4, 20, and 80 mile ranges; Raytheon, 250 KW peak power input to
2727 magnetron., Complete set including: spare parts, tubes, wave guldes and fittings.
SO13—IDENTICAL TO 809. Complete set, used, Consists of: transmitier and receiver, PPI scope,
modulater, moter alternator, rectifier, power unit and new rotating antenna. .
SN RAD R—CE, low power, § and 325 mile ranges, Uses GL464 as pulsed oscillator, “5'°A” scope,
ry work, 115V 60e operation,

‘85" band. Extremely compact; ideal for demonstraiion and labora

New and complete.

SEND FOR INFORMATION AND OUR LATEST FLYER

CROSS POINTER INDICATOR

Vertical: 0 center, non-linear, 110 micro amp full deflection,
Horizontal: 0 left, linear, 210 micro amp full deflection.

3” wireraft type case

.25 mf 20,000 vdc oil condensers, all standard makes

DEPENDABLE EQUIPMENT

Conrimumeations"

REASONABLE PRICES

MICROWAVE PLUMBING

1.28 CENTIMETER

Wave Guide Section 17 cover to cover
T.Section choke to eover
Mitred Elbow cover 1o co
Mitred Elbow and "SS" sect.mns choke to

cover i
Flexible Section 1° long croke to choke 3.00
Tunable Cavity wlth coax input and

1¢ CENTIMETER

Sand Load (Dummy Antenna) wave
guide section with coollng fins, app 23

rlated app 10” high ......

MICROWAVE ANTENNAS

Relay System Parabolic re-
flectors aprx. range: 2000
Lo 000Mc. Dimensions

4.5°x3’, new .. $85.00

Dipole for abov $5.00

TDY ‘‘Jam’’ Radar ‘rotating
antenna, 10cm, 30 deg.
beam, 115V AC drive New

$100.00

SO Surface Search Radary
rotatlng antenna, 10cm.
247 dish, complete with
%I:‘lve and selsyn mu;.ors

Rigid Coax Directional Coupler CU-
80/UP 20 DB drop, has short right
angle, about 8%

Stanaing wWave DETector rigid coax 58
chms

Coax Rotary Joint with mounting plate

Antenna in lucite ball, for use with
parabolic

Flexible Coaxial Connector, rigid coax to
rigid coax 7/87 diam

3 CENTIMETER

T Sections

wave Cuide Sections 2.5°
plated with choke flange

Wave Guide 90 deg. bend E

Wave Guide 90 deg. bend E plane wlith
20DB_directional coupler
Wave Guide 18” long ‘S’ curve ....
Feedback Dipole Antenna, choke mput..
{used with parabola)
Rotary joint wave guige in/out choke to
eke

RoLagv Coupler choke input: round giude

utpu
S-Curve Wave Guide 87 long cover to
choke
Wave Gulde 2.5" long, silver plat,e 180
aeg bend choke to cover
Duplexer Section using 1B24
Wave Guide with slotted se:
rotary join
Wave Guide 5* length per foo e
Piek-up loop with adjustable tuning
section, used in duplexey
SEND FOR LENGTHY LIST

MICROWAVE TUBES

RC145 & RCI48
Radar equlpment

Magnetrons 154 to 186 Mec. 1 KW pulse
DPDT—12 or 28V DC . 3431 Elcm) . %u%p}.xt nll'?\{ﬂﬁggdesduppflgf
SPST—overload 110V, 2726 (lem.) £5.00 i [lgina 31'{ et e e

2J32 (10cm.) 1FF  wor, ut its hig
00 2JBB (10cm.) with out-put and circuit design

get has made it a very satis-
WE 700A L band)‘ﬁ o

factory low power radar
Discounts on Lots
WE 'll)ZOBY (s band)

TELEPHONE RELAYS
SPDT—with cover. 05
DPST—

MISCELLANEOUS TYPES
SPDT—5V DC in can.

5 prong base

unit, RCl45—new, com-~
piete with instruction book
and indicator unit..$98.00
RC148 — used; complete
transmitter and ieceiver
with tubes 47.50

Radar Transmitter and
Receiver
AN APG 5—frequency 2350
to 2700Mc¢., pwr. out,
lighthouse and TR tubes. Dim: 127

4PDT—24V DC,

DPST—antenna _relay, wmh SPST Revr.
Section—22-30V DO, Leac.

EDISON Type #1503445 60 second Ther-

SPECIAL

Magquire Wavemeter—# 1539TFX, 3cm,
drive dial and resonant cavity

mrl Delay. 4 pron .
PULSE TRANSFORMERS

HIGH VOLTAGE COMPONENTS Ll Standacd name Ttems

2.5 KVA Rectifier—output: 9 to 25KV at in
1A, 10% regulation, 25% ripple. In- Tyr%€e1v§2450Avw 4
put: 208V, 3Ph.. 50 0C. miero-second pulse

FILAMENT ‘TRANSFORMER 29.000V, on pri., secondary
test, Prlmary 115V. Two sec. 5V@ 5 delivers 14 KV
Amp Rayt $24.50 Peak out

100KW *

$87.5 $17.50 . Magnetron
SR A TRANSPORMER and choks, 115V Tapot  Magpetron
50-70 cycle_input. Single phase. Qutput #D- 166173 with
17,000V N @ 144 mils, Dimensions ooling fins
26X20X13% AMICT, .. ocerrrasnenonneens $74.50 & uneeE—bri 4 KV, 1 micresecond
CONDENSERS Sec. 16 KV, 16 Amps. Fil. prl. 115V,
mf 1500 vdc 400 Cycle
mf 1500 vd . Bt Hi VoIt
mi 660 ac/lOOO DC e #D169271
mf 7000 vde Radar pulse Tformer I{2731 Diameter
mf 2000 vdc App. 11”7 vertical cooling fin: 9.50
1 mif 3000 vde Pulse Input, line to magnemun K2748A 12.00

Mail order promptly filled. All prices; F. O. B. New York City.
Send Money Order or Check. Rafed firms send P. O. Shipping charges orly senf C. O. D.

Send for our lafest microwave fiyer, also our complete parts catalog.

COMMUNICATIONS EQUIPMERT CO.

131-T LIBERTY STREET NEW YORK CITY 7, N. Y.
’ Telephone WHithall 4.7658
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HIGH-YOLTAGE CAPACITORS
(Use Inguiry Card, Mentioning No. 756)

Electrical and mechanical charac-
teristics of the type TMC high-voltage
capacifors are such that they will
adequately fill many of the special
needs of television equipment. Housed
in tubular, hermetically-sealed con-
tainers of seamless drawn metal tub-
ing the compact units are impreg-
nated and filled with “Dykancl” to
provide long life at high ambient
temperatures. Available capacities
range from .005 to .05 mid., de volt-
age ratings from 2,000 to 5,000. —
Cornell-Dubilier Electric Corp., South
Plainfield, N. J.

SOLDERING IRON
(Use Inquiry Card, Mentioning No. 757)

Efficient for precision soldering
where space is limited, the Calrod
“Midget” soldering iron is 8 in. long,
weighs 134 oz. and is available with
tips ¥4 and 14 in. in diameter. The
unit is rated at 25 watts, 6 volts, and
is used with a 115/6 volt transformer.
A transformer providing 4 taps for
variable heat can be supplied. To
reduce heat loss, the Calrod heater is
built into the tip to within 14 in. of
the working end. Tip and heater can
be replaced as a unit. — General Elec-
tric Co., Schenectady, N. Y.

VACUUM CAPACITORS
(Use Inquiry Cord, Mentioning No. 758)

The first of a new series type CAP
50/-60/-30 vacuum capacitor has a
capacitance of 50 mmfd within a
tolerance of +2% or =1 mmfd.
Capacity of the unit is 60 amps., peak
potential 30 kilovolts. Efficient in
high-frequency applications, because
of low-loss construction, all metal
parts of the capacitor are hard brazed
copper. Large elements and large
periphery glass-to-copper seals are
used resulting in a low temperature
coefficient. End caps are gold plated
to minimize oxidation.—United Elec-
tronics Co., Newark, N. J.

PLASTIC FILM CAPACITOR
(Use Inguiry Card, Mentioning No. 789)

In a description of the Plasticon
Glassmike which appearded in the
May issue of Tele-Tech, capacity of
the LSG unit was erroneously stated
to be 150 mmifd, whereas it should
have been 1500 mmifd. DC rating of
the unit, which has a Q of more than
5000, is 5000 volts—Condenser Prod-
wets Co., 1369 North Branch St., Chi-
cago, IH.

For more information use
inquiry card at page 83.
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CATHOBE-RAY TUBE

{Use laguiry Card, Mentioning No. 759)

Developed for direct-view televi-
sion receivers and industrial oscillo-
scopes the type 7GP4 cathode-ray
tube has a high deflection sensitivity
rate. The deflection factor for two
of the 7G04 electrodes is 108 volts
de per in., while the two¢ remaining
electrodes function at 89 volts de per
inch. Both the focusing and deflect~
ing methods used are electrostatic.
Maximum ratings of the tube apply
to 4000 volts. Grid-circuit resistance
is 1.5 megohms.—Tube Div., General
Electric Co., Electronics Dept., Sche-
nectady, N. Y.

XENON RECTIFIER
(Use Inquiry Card, Mentioning No. 760)

Type 5594 is a Xenon filled thyratron
suitable for operation through an am-
bient temperature range from —55 to
+90°C. ZXenon gas eliminates the
need for auxiliary equipment tfo
maintain bulb temperatures. Peak
forward anode voltage of the unit is
2,500 volts, peak inverse rating be-
ing 5,000 volts. Average anode cur-
rent is 0.5 amps, peak is 2 amps. The
tube gperates from a 2.5 volt filament
source at 5 amps. current.—Chatham
Electronics, 475 Washington St., New-
ark 2, N. J.

AC-DC POWER SUPPLY
(Use Inquiry Card, Mentioning No. 761)

Operating on 115 volt, single phase
50-60 cycle, ac with a maximum de-
mand of 605 va., portable model 700-S
ac-de power supply unit is provided
with two independent output circuits,
which are separately controlled and
electrically isolated for establishing
phantom loads for double coil instru-
ments such as wattmeters and power
factor meters. Circuit No. 1 provides
0-10 amps. ac at 5 v., or 0-30/75,/150/
300,750 volts ac at 300 ma max. or
de at 200 ma. Max. ripple on dec out-
put is less than 0.25%. Circuit No. 2
has an ac output of 0-5 amps. with a
maximum of 5v.,, and an output of
0-115 volts at 3 amps. max., including
115 volt constant potential terminals.
—Arthur E. Boeth Co., 210 West
Seventh St., Los Angeles 14, Calif.

TELE-TECH < July, 1947

does these}
3 jobs
hetier

REJECT CONTROL

CHILDPROOF

THE CRESCENT

. 3 inch
i SPEAKER

performs - endures ¢ attracts

The most attractive and well designed changer in

5‘-irAlch

nch the popular priced field. Equipped with depend-
T een popular p quipp P

able cushion mounted motor — “Barry” mounts to

eliminate vibrations and fool-proof in operation.

et Hammertone finished with smart plastic trim. Has
5%-inch

- SPEAKER: both reject button and contral knab for convenient

G on-off-manual and automatic operation. Plays 10"

or 12" recards automatically.

rescen

INDUSTAIES INC.

CONTACT YOUR CLOSEST
CRESCENT SALES REPRESENYATIVE
WM. RUTT, ¢/o CRESCENT ELECTRONICS €0.

401 Brondwoy, New York 13, M. Y.
MILLER-JOYCE CO.
609 §. Yermont Ave., Los Angeles S, Calif.

LES LOGAR CO.
530 Govgh 5t., San Francisco, Calif,

HARRISON-REYNOLDS CQ.
419 Commonweolth Ave., Baston |5, Mass.

CRESCENT INDUSTRIES Inc.

, 4132-54 W. BELMONT AVENUE
.- €CHICAGO 41, ILLINOIS

Crescent Speakers, designqd) angd
engineered to the mast exacting *
standards, deliver the finest

in tonal performance.
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AND

STAND-OFF CERAMIC CAPACITORS

are made to the same high performance stdndards as conven-
tional CN and Cl type Hi-Q capacitors. Engineers who have
thoroly investigated Hi-Q capacitor performance are unanimous
in their approval. We invite inquiries for samples to meet the
exact needs of your applications.

WIRE
"WOUND
RESISTORS

CERAMIC
CAPACITORS

S. I TYPE
Durez Coated

CHOKE
COILS

ELECTRICAL REACTANCE

€ O R P ORA AT I ON

~ FRANKLINVILLE, N. Y.
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PASSENGER
ENTERTAINMENT

(Continued from page 37)
breakage or other trouble. The
brass wire used for reproduction
is plated with a highly magnetic
material and is .046 in. in diame-
ter. Since most railroads plan to
change programs monthly to keep

T

One of the Sanla Fe cars showing how
speakers are recessed in the roof

music seasonal, the systems are
specifically designed to operate
without more than monthly main-
tenance attention.

Units are contained on shock-
mounted bases to which the per-
manent wiring of the car is at-
tached. All equipment units which

Complete wire recorder, amplifier and
requlated converter installation, units be-
ing quickly replaceable for service

contain vacuum tubes or conden-
sers—the parts which fall most
often—can be removed and re-
placed by other similar units with-
in a few seconds.

All equipment operates from

TELE-TECH -+ July, 1947
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117 wvolt, 60 cycle, single-phase ac.
Frequency regulation within 5%
and voltage regulation within 6<%
are required. '

Future improvements which
may occur in broadcasting and
recording will not outmode the
systems, because the use of uni-
tized construction makes them
readily adaptable to the absorp-
tion of new or different units such
as F'M tuners, which can be direct-
ly substituted for regular broad-
cast receivers on the standardized
racks or can be added to the sys-

tems as new and additional units. |

Farnsworth railway passenger
entertainment program distribu-
tion systems are now in service on
deluxe trains of the Atchison, To-
peka & Santa Fe, the first railroad
in the nation to use wire-recorded
music aboard trains, and on the
New York Central. Passenger en-
tertainment equipment currently is
being installed by the Northern
Pacific, with installations scheduled
for completion on twelve trains of
that road this month. Farnsworth
systems also will be installed this
summer by the Baltimore & Ohio,
Norfolk & Western, and Penn, R. R.

The installations vary on each of
these six railroads; none has exact-
ly the same type of installation.
However, all are using one or more
of the following: wire-recorded
music, radio, public address. This
is possible because any combina-
tion of entertainment facilities in
the Farnsworth systems may be
adapted to an individual railroad’s
desires or passenger requirements.

NEW ENGLAND ENGINEERS
(Continued from page 33)

by a simplified description of the
mechanism involved in the detect-
ing action of Geiger-Muellen tubes.
The effect of various gas fills and
other production
seribed from the standpoint of tube
life, stability, operating wvoltage
and recovery time.

items was de- |

“A Very-High-Frequency Bridge

for impedance Neasurements at
Frequencies Between 20 and 140

me”—R. A. Soderman (General !
Radio Co.) described a modified !

Schering arrangement developed
for impedance measurements on
distributed  parameter circuits
utilizing coaxial transmission lines,
as well as on lumped parameter
circuits,

TELE-TECH * July, 1947

- Brush Plated Wire

1~ Constant plating thickness
assures uniform signal
1~ Correct balance of magnetic
properties assures good
frequency response and high level
p* Excellent surface finish assures
low noise and minimum wear
1~ Corrosion resistant
1~ Easy to handle—ductile
—can be knotted

Brush
Wire Recording Heads

Of principal interest are their
excellent electrical characteristics,
extreme simplicity of design
to avoid trouble, and the “hum-bucking”
characteristics, which reduce
the effect of extraneous magnetic
fields. When required, the
head cartridge alone (pole piece and
coil unit) may be supplied for
incorporation into manufacturers’
own head structure.

Hyslerysis loop of
Brush plated wire.

Cross section of
Brush plated wire.

The new Brush wire
recording head.

These latest
developmenis in
magnetic recording
equipment can now be obtained for
radio combinations and other uses.
Brush engineers are ready io
assist you in your particular use of
magnetic recording components,

The Brush Development Co.

3405 Perkins Avenue + Cleveland 14, Ohio
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SECONDARY-EMISSION TUBE
(Continued from page €9)

ties are met because the auxiliary
cathode is covered with dust origi-
nating at primary cathode by vol-
atilization; this causes disturban-
ces of secondary-emission process.

In the EE50 secondary emission
tube, the difficulties due to volatili-
zation of the cathode have been
eliminated by shielding the secon-
dary-emission cathode. Fig. 1B
shows schematically the structure
of the EE50 tube. The cathode, the
control grid and the screen grid

constitute a conventional screen-
grid tube. The auxiliary secondary-
emission cathode which is at 150
volts positive with respect to the
cathode, is protected by a screen S,
(at cathode potential) against de-
posits originating through volatili-
zation at the cathode. The screen
S., which is also at cathode poten-
tial, is shaped to guide the electrons
over the paths indicated by the
dotted line and arrow in the Fig. 1B
to the secondary-emission auxili-
ary cathode. In front of the auxili-
ary cathode at a distance ol 1.5mun,

| Hgh £ ffrciency o

HEINEMANN

MAGNETIC CIRCUIT BREAKERS

TIME DELAY OW OVERLOADS

The magnet co.l surrounds a hermetically sealed, liquid
filled cylinder containing an iron plunger »\hlgh
while normally out of the magnetic held, moves
into it on overloads, the liquid controliing the speed,
As the plunger rises to the top ol thie cylinder, the
magnetic flux increases to its maximum. At this point
the armature is attracted to the pole piece.

HIGH SPEED LATCH

The Armature on engaging tle lower leg of the lock (a) ro-
tates it so that the tooth of the catch (h) passes through the
cut portion of the loclc (¢) and opens the contacts. Of ali known
latches, this one acts with the least anonnt of fric.tfol'n and
nlz’c/lammi dc/‘ay Tre latch collapses tm]v on short cncmr or
0\81103(1 conditions even if the handle is purposely held in the
‘on”” position.

HIGH SPEED BLOWOUT

The stationary contact is coiled avound an insulated ivon cove
connecting steel plates to form a U-shaped magnet. On over-
loads and short circuits the current flowing through the con-
tact creates magnetic lincs which force the ave into the arcing
chamber and blow it out. As the value of the current to be
interrupted increases, the quenching efiect becomces greater
due to the intensified magnetic blowout field.

HEINEMHNN ELECTRIC CO.

149 PLUM STREET

Established 1888 TRENTON, N. J.

g8
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is an extension of the plate shaped
as a metal-sereen which prevents
space charge to be built up by the
secondary electrons. A small frac-
tion of the liberated secondary
electrons is captured by the screen-
shaped section of the plate, while
most electrons impinge upon the
solid section of the plate.

The following table lists the char-
acteristics of the EE50:

heater voltage 63 V
heater current 300 mA
plate voltage 250 %
screen-grid voltage 250 v
secondary-emission

cathode 150 W
control grid bias —3 v
plate current 10 MmA
secondary-emission

cathode —8 mA
screen-grid current 0.7 mA
transconductance 14000 micromhos
internal resistance 0.1 Meg{)
control grid-plate
capacitance less than 0.003 myF

This tube is constructed siwrilar to
conventional European glass-envelope
tubes and looks like ths EF30 (Syl-
vania).

Plate current, I,, auxiliary cath-
ode current, Iw, and screen grid
current, I,. are plotted in Fig. 2.
against control grid voltage V,. Fig.
3 shows plate current as function of
plate voltage with grid voltage as
parameter.

If these tubes are used in ampli-
fiers, a tendency for oscillaticns
should be watched. Another fea-
ture which should be given careful
consideration is the negative con-
trol grid bias supply. In a pre-
ferred circuit, it is derived from a
cathode resistor. Then the opera-
ting point of the tube may be
found from the intersection of the
resistor line a and the tube char-
acteristic, see Fig. 2. However,
spurious cathode-current varia-
tions are 'multiplied by secondary
emission and produce much larger
variations in the plate current. The
additional plate current does not
traverse the cathode resistor and
no compensation is effective; spec-
ial compensating measures must pe
taken. Automatic regulation of the
plate current could be assured if
the line ¢ had a more gradual slant,
line b. For that purpose a larger
cathode resistor is inserted, and a
positive voltage applied to the grid
to adjust bias. Operation now fol-
lows line b and current will not
vary much if operation shifts to
ancther characteristic.

The auxiliary cathode is con-
nected to a separate potentiometer:

(Continued on page 105)
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MICROPHONE PLACEMENT
(Continued from page 45)

ground noilse, and therefore per- |
mits a higher average modula- |
tion percentage? ‘
(3)—For a given volume range as :
indicated by the vu meter, re- B
productions from monaural
sound pickups made within the
useful range and an apparent

&

ONE OF THE REASONS WHY MORE AND MORE GIBB'S MICROPOTS ARE SPECIFIED
The coiled resistance slement  Core, holding rosistance  elos
. iu threaded on the mopid core  ment, ready for mould chosurs
ond mads ready for the movid- ' ond injectien of bokelits, Note

ing process. side core hoiding termimals.

§a Finished potentiometer un-
screwed from core —rasistance
-alement and termingls are ona

volume range are nearly twice

that of similar reproductions

from dead pickups.

(4)—The change in guality of the
monaurally reproduced sound
as a function of the loudness of
reproduction is materially re-
duced.”

A nomograph has been charted
and is illustrated together with
tables and formulas. The liveness
formula (1 on chart) contains all
of the essential dimensions of an
enclosed space, including the more
important ones of volume and re-
verberation time. As a practical
example of the nomograph, assume
a studio whose volume is 22,000
cu. ft. and in which an orchestra
of size commensurate with the
studio dimensions is to perform.

From Fig. 1 we have the re-
verberation time for a 22,000 cu.
ft. studio as 1.1 second. From Table
1 we have the liveness range as
from 5 to 20; use 15 (see above).
On the chart draw a straight line
connecting the volume 22,000 on
the V scale to a liveness of 15 on
the L scale thus positioning a ref-
erence on the axis line. Then from
the time scale T at 1.1 seconds,
draw a line through the axis refer-
ence point and extend it to D
scale. Read the distance for the
general microphone as between 16
and 17 feet. This nomograph is
based on a non-directional micro-
phone and has a G, value of 1 for
general pick-up.

To calculate the distance for a
directional microphone it is only
necessary to multiply the resultant
distance as obtained by the proc-
esges of the previous example by
the square root of G,. As an ex-
ample, let us determine the proper
microphone distance for a vocalist.
The room volume and the re-
verberation time are the same as
before, but from Table 1 we see
the liveness range of from 2 for
close-up performers. Operating on

TELE-TECH = July, 1947

CROSS-SECTION
CVIEW

GIBBS MICROPOT

*intagral pert of housing. .’

i

The Wornlds Finest

PRECISION TEN TURN POTENTIOMETER

and here are the reasons why!

Moulding of resistance element
o as integral part of housing solid-
*' ly locks every turn of resistance wire
in place—No loosening or shifting.

=4 z Precision ground, stainless steel,
1 double thread, lead screw guides
| the rotating contact, guarantees
i smooth action, low uniform torque
. and accurate settings— permanently.

e —

Rotor assembly, supported on two
B bearings, assures long life and
= low torque,

e
g
[
i

4 The Gibbs 10 turn Micropot has
terminals mozlded-in as integral
part of housing,

Ends of resistance element sol-
dered to terminals before mould-
ing.
6 Anti backlash spring in contact
e guide—assures you positive set-
t+  ting and resetting,

7 The 4314" length of resistance
L element gives you a finer resolu-
tron,

8 Resistance output is directly pro-
portional toshaft rotation through
a full 3,600 degrees within * 0.1¢%,.
Such results are obtained by preci-
sion manufacturing and methods.

WRITE TODAY!

For engineering specificatioas and numer-
ous recommended applications. Submit
any problems 1o our engineering staff for
recommendations. Units for immediate
shxpr_nent — 1,000 to 30,000 ohm range.
Special resistance values made to order.

@8BS DIVISIO

N
THE GEORGE W. BORG CORP.
DELAVAN, WISCONSIN
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CoAX
CORD

100

CROSS-SECTIONAL
VIEWS

14.080 75 Ohm

TWIN-LEAD

TRANSMISSION LINE

adopts a
New

complexion

® Amphenol, originator and long-time producer of ex-
truded polyethylene insulated Twin-Lead for transmilling
and receiving, now cannounces an important improvement.

At no increase in price, the dielectric insulation has
been changed to solid brown Amphenol Ethylon-A con-
taining an anti-oxidant. This new insulation is equal to
the old in low loss properties. It is far superior in resist-
ance to the elfects of sunlight and moisture.

Preferred by amateurs for antennas and transmission
lines, Twin-Lead transmits signals with minimum loss, is
durabie and inexpensive. The Ethylon-A dielectric is full
thickness edge to edge. minimizing
impedance changes caused by mois-
ture collecling on the surface. Am-
phenol Twin-Lead is unalfected by
acids, alkalies and oils. Flexibility re-
mains unimpaired at temperature down
to —70°F

The new brown Amphenol Twin-
Lead is available in 75 ohm, 150 ohm
and 300 ohm impedances for receiv-
ing use, and in 75 ohm type for trans-
mitting. Write today for full data on
electrical characteristics and prices.

AMERICAN PHENOLIC CORPORATION

1830 SOUTH 54TH AYENUE *  CHICAGO 50, ILLINQIS

IAL CABLES AND CONNECTORS » INDUSTRIAL CONNECTORS, FITTINGS AND
PIT = ANTENNAS « RADIQ COMPONENTS - PLASTICS FOR ELECTRONICS

RADIO
MANUFACTURERS:

Resistance cotds for dropping line volt-
age made with highest grade materials

to exacting specifications.

Tell us about your requirements and
we will be glad to furnish samples and

quotations,

THE LEWIS ENGINEERING CO.

WIRE DIVISION—SECTION E
NAUGATUCK, CONNECTICUT, U. S. A

“ALNICO”

PERMANENT
MAGNETS

Specializing in the production
of highest quality Alnico Mag-
nets all grades including
new triple strength No. 5.

in

Production material checked to
assure highest uniform quality

of product.

Castings made to customer’s
special order on the basis of
sketches or blueprints fur-
nished.

Information and suggestions

furnished on request.

Manufacturers of High Coercive
Magnetic Alloys

TAGNETIC:CORPORA

v
o 100601 ERWIN AVENUE
DETROIT 5, MICHIGAN

TELE-TECH <« Tuly, 1947
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the nomograph in the same man-
ner as before, we find a micro-
phone distance of approximately
3 ft. However, since we are now
dealing with a bi-directional
microphone we must add a correc-
tion factor equal to the square
root of G,, where the latter value
is taken as 3. Multiply the dis-
tance of 3 feet by the square root
of 3 or 1.73, and we have a solo
singing microphone distance of 5
to 6 feet. If this microphone dis-
tance seems too much for the
crooner type of singing, it can be
cut down to a lesser value and
the microphone level can be mixed
in such a way as to compensate
for 1t.

Microphone Energy

In the paper previously men-
tioned. a formula is given which
enables the studio engineer to de-
termine the amount of energy
which each microphone must con-
tribute to obtain an overall pleas-
ant listening effect. For an ac-
curate solution to this mixing
problem the reader is referred to
that article for more details. How-
ever, an accentuation microphone
mixer setfing of approximately 15
db below the general microphone
selting is found from experience
to be a good ratio. The program
producer mayv adjust around this
point to obtain what seems to him
a good balance.

To circumvent the fact that
microphones have different sensi-
tivities, the producer may resort
to a simple practical expedient.
First have the orchestra play with
oniy the general microphone in
circuit at its normal level and ob-
serve program peaks. Now cut out
the general microphone, cut in the
accentuation microphone and raise
the level until the same peaks are
observed. From this point it is
merely necessary to reduce the
gain of the accentuation micro-
phone by approximately 15 db as
read on the mixer dial.

This system hsing microphonic
disparity 1s now being used hy
CBS for the New York Philhar-
monic Symphony concerts aired
each Sunday afternoon from Car-
negie Hall. The following values of
distance and mixer settings are

TELE-TECH < July. 1947

Western Electric
CUSTOM-BUILT CONSOLES

Western Electric specialists will work closely with your
station engineers to provide specch input consoles tailored
to your exactneeds. Standard Western Electric components
arc combined into the circuit arrangements and cabinet
designs yon want—assuring a new high in utility, versa-
tility, and attractive appearance. For details, write Graybar
Electrie Co., 420 Lexington Ave., New York 17, N. Y., or...

ASK YOUR LOCAL G}—E-)—-rl)—ER

BROADCAST REPRESENTATIVE

WHAM
Rochester, N, Y.
has four like this,

MODEL No. 300-A

Here is another of Milford’s 15 standard models
of rivet-setters for assemblies ranging from wrist-
watch bracelets to refrigerators. Every single
Milford rivet-setter has more than paid for itself
either in cutting costs of assemblies or completing
them faster, For any fastening need, check with
Milford — for ideas to save time or cut costs.

®
THE MILFORD RIVET
& MACHINE CO.

841 Bridgeport Avenue, Milford, Conn.
988 West River Street, Elyria, Ohio

Inquiries may also be addressed to our subsidiary:
THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA.
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...want Dependable, Complete |

UNUSUAL SPRING SERVICE?

At LEWIS you will find . . .

. « » Spring engineering assistance
. « « precision manufacturing

. « « low ultimate cost

. « « prompt delivery

Yours for the Asking

Just send us specifications and let us quote
on your spring or wireform job ... or tell us
your spring problem and we will help you
with our specialized experience to assure you
of getting the RIGHT spfings at the lowest
cost with highest quality for your products.

LEWIS SPRING & MANUFACTURING COMPANY
2648 West North Avenue, Chicago 47
Ask to see a Lewis Representative for Prompt, Unusual Service

PRECISION

=_SPRINGS

'SPRINGS AND WIREFORMS
AND MATERIAL

Signal Generator

‘Model 700

Designéd for Radior";_Se‘rvi{cemen,

. ERTISEMENT . . -
cuip THIS ADY your dealer’s

ith
nd today wit i
S:\:lme to receive SPECIAL OFF .

Address Dept. SG-1.

NORTHEASTERN ENGINEERING, INC.

MANCHESTER, N. H.

Where Dependability Thruout
is the keynote of coils, particular
manvufacturers prefer bases of

PRECISION Paper Tubes
Why?

Better heat dissipation.
Spirally wound for super-strength,

These Precision
characteristics
tell the story:

Heavy, heat-treated compression.
Lower maisture absorption.
Perfect insulation.

Space and weight saving.

Made to your specifications, of highest
quality Kraft, Fish Paper, Cellulose Ace-

ate, or combinations.
Ask for New Mandrel List, 1000 sizes.

Also mifrs. of Precision Bobhins, Ceil
Forms, Speools.

PRECISION PAPER TUBE €O.

\ 2057 W. Charleston $t., Chicage 47, I
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used for the vai.uus niicrophones.

Microphone L db
General ... 21 o (reference)
Violin Accen-

tuation ... 06 —18to~—12
Cello Accen-

tuation ... 0.6 -—18to—12

The unsolicited response since
the change in pickup technic, holds
promise that an entirely new di-
mension in broadcasting has been
discovered.

Tt appears likely that obtaining
liveness in broadcasting may move
some major networks to modify
broadcasting technics and carry
on further experimentation.

PHOTOGRAPHING WAVES
(Continued from page 62)
without the edge-lighted screen is
depicted in Fig. 8. Film (a) repre-
sents a trace photographed without

Fig, 8—Comparison between photographs
made without (above) and with edge-
lighted screen

the edge-lighted screen and film ‘

(b) one taken using the edge-
lighted screen. It will be observed
that practically no reduction in
definition of the trace is caused by
the edge light. On the other hand

the grid is so clearly represented |

that such characteristics as time to
crest may be accurately deter-
mined.

Miniature Dry Cells

Dry cell batteries for personal
or the miniature camera-type ra-
dios are on summer production
schedules of the Winchester Re-
peating Arms Co. division of Olin
Industries, Inc., New Haven, Conn.
The company is one of the largest
producers of flashlight batteries.

TELE-TECH + July, 1947

Materials for potting, dipping or impreg-
nating all types of radic compornients or all:

L Tmhiculized

kinds of electrical units.
fungus prooﬁng'_nges. * Waterproofing
finishes for wire juckets. ® Rubber finishes.

® InquiFies and problems invited by ouren-
gineering and development laboratories.

Zophar Mills, Inc. ‘has been known for its dependuhfe service and {

uniformity of prodm:t since 18%6

ZOPHAR MI I.:I.S Inc.

ES'I'A!I.ISHED 1846

,u_.;r _26th smzfm BROOKLYN, 32 N.Y.

Ward FM antennas stand head and
shouiders above the field for value. Avail-
able in straight or folded dipole types
(with or without reflector kir), they adapt

OUTSTANDING

FM

easily to varying individual requirements.
Providing rhe maximum electrical effi-

ciency needed for finest FM reception, they
are easy to install securely, Their trouble-
free operation assures you extra profits.
Write for free catalog today.

EXPORT DEPARTMENT C. W. Brandes, Manager, 4900 Evclid Ave.
IN CANADA: Atlas Raedio Carp., 560 King Street W., Toronto 1,

A5
THE WARD PRODUCTS CORPORATION
1523 EAST 45th STREET, CLEVYELAND 3, CHIO

Cleveland 3, Ohio
Ontarieo, Canadg
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NEW

GENERAL @ ELECTR

25 watts, 6 volts

Mll][i IJLI]ERING IRON

FOR PIN-POINT PRECISION WITH HANDY, LOW-COST OPERATION

Only 8 inches long . . . weighs less than 2 ounces . . . with 14§~ and
1{-inch tips! The new G-E Midget soldering iron really ‘“‘goes places”
in those complex, close-quarter assemblies. Its cool, easy-to-grip
handle and its feather weight make it as simple to use as a pencil—
permitting pin-point precision. .. giving faster, stronger, neater joints.

This new G-E iron combines big-iron performance with midget-iron
economy. The famous Calrod* heater is built right into its Ironclad-
copper tip—giving a rapid heat flow, delivering a full 25 watts to the
work. The Midget soldering iron will do jobs formerly requiring much
heavier, higher wattage irons. Only $5.40, list (without transformer).

SEE YOUR LOCAL G-E APPARATUS DISTRIBUTOR TODAY!
*Reg. U. S. Pal. Of.

Ic /i

The Midget iron’s ‘“‘fingertip” oper-
ation will speed up production, decrease
operator fatigue in the manufacture of<—

® Radios

® Instruments
o Electric Appliances
® Communication Equipment

. .and many other products re-
quiring high-speed, precision sold-
ering.

TELEVISION

IN YOUR HOME

1515950

complete

The easy-to-assemhle Transvision Kit plus a few howrs time
gives you a highest qualily television set . . . at about half the
price of the lowest priced set on the market!

Designed by television experts, kit contains everything . .
dipote antenna, 77 picture tube, pre-tuned R.F. unit , . . even
soalder! Nothing extra to buy. Only a screw driver and soldering
iron needed. lnstructions are simple to follow, All complex
units are pre-assembled by experts at the transvision factory.

EQUALS HIGH-PRICED SETS IN PERFORMANCE

Perfectly focused, clear picture even in Dbrightly-lit room.
Versatile chassis arrangement gives hams wonderful opportunity
for improvising and experimenting. Order one now and see the
ball games in the comfort of your living room! Factory guaran-
tee, If vou wish, handsomely designed, walnut finish eabinet
is now available at low cost.

BEACON TELEVISION, Inc.

Distributors for Transvision Television Kits
143 E. 49TH ST., NEW YORK 17, N. Y.
e

BEACON TELEVISION, INC.

143 E. 49th St., N. Y. 17, N. Y. T7-7
Gentlemen: [} I’m interested in your easy-te-assemble Transvision
Television Kit, Please send me more information,

[ Please send me a Transvision Kit at omce at $168.50. Enclosed is my
check (or money order) for $825.00 as deposit, Ship it C.0.D., F.O.B.
N.¥Y. and I will pay balancz on delivery.

=05 1 Street...... ...

104

The big JOHNSON condenser line
offers an unequalled choice of types
and sizes beginning with minatures
with .015” plate spacing, and extending
through the pressurized types which offer RMS
voltage ratings to 30,000 V. and capacides to
10,000 mmf. Each type is cacefully designed
by electrenic engineers for maximum circuit
efficiency. Many exclusive JOHNSON develop-
Specific Data ments such as the heavy, beaded edge plates
furnished sepa- on commercial tvpes not only increase elec-

rately on trical efficiency, but reduce mounting space,
larger types, and through the savings in material, lower

your costs.

New Catalog
#969 MG Free
on Request.

Johnson Products Include
Tronsmitting Condensers — Inductors — Tube Sockets —

R.F. Chokes — Q Antennas — Insulators — Connectors
— Plugs and Jacks — Hardware — Pilot and Diol Lights
— Broudcast Components — Directional Antenna
Equipment.

JOHNSON ... @ fancauc adme i Radio

E. F. JOHNSON CO. WASECA, MINNESOTA
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SECONDARY-EMISSION TUBE
{Continued from page 98)

the supply wvoltage is adjusted to
initiate secondary electron emis-
sion. Asg soon as the secondary
emission current starts, it provides
a voltage increase to the required
value of 150 volts.

The EE50 is particularly recom-
mended for wide-band amplifiers,
where the plate impedances are
small; e.g., intermediate frequency
television stages. The large trans-
conductance, 14000 micromhos, and
the internal resistance value of
approximately 100.000 ohms per-
mit realization of a large gain with
a low plate circuit impedance.

In a Philips television receiver,
a high frequency amplifier stage,
using an EES0, feeds a converter
which is followed by two EE50
tubes as IF amplifiers. The IF out-
put is detected and modulates the
cathode-ray tube. This receiver,
similar to most European recei-
vers, Incorporates comparatively
tew tubes. Particularly no video
amplifier is incorporated. This is
made possible by the large IF gain
(EE50) and by the fact that Eura-
pean tubes are easily modulated (3
volts peak-to-peak for black to
white with the Philips tube MW
22-9 inches).

The secondary emission tubes
have other applications. It will be
understood that the directions of
current variations are of opposite
polarity at the secondary-emission
cathode and at the plate, while the
transconductances are almost
equal. By inserting a load in the
secondary emission cathode lead,
two equal wvoltages of opposite
phase can be derived from the sec-
ondary emission cathode load and
the plate load. This circuit may be
used in push-pull pre-amplifiers.

The EE50 was put on the market
in 1938. At this time another tube,
the EES51 has been developed and
will be available soon; it is similar
to the EES0, but its transconduct-
ance 1s equal to 28,000 micromhos.

In Europe secondary ermission
tubes are frequently used in wide-
band receivers. However, their use
requires great care and the supply

voltages have to be adjusted with

precision, Further, because of a
high rejection rate at the manu-
facturer, they are more expensive
than conventional tubes.

TELE-TECH * July, 1947

270N

M

THE LATEST IN VHF HARMONIC MODE CRYSTAL UNITS

With BH-8 in & simple one tube oscillator circuit oulpul X-tal [requencies {rom 12
to 75 mc, while operating in the 3rd, 5th, or 7th mechanical mode, can be gener-
erated. These [requencies can be multiplied lo higher {requencies as desired.

8 .005% maximum frequency drilt from —55°c to +90°¢

® Capacity belween pins approximalely ] mmfds

@ Shock and vibration tested (Ideal lor mobile equipment) For Specilications
o For Iransmilting, re¢eiving, and lillering circuits of Crysmal Uni:
e For T'M and TV HH-9 write for
L] Catgleg RHC 2

Higher {requencies on special order

/ |/ REEVES-HOFFMAN

CORPORAT
/H

SALES OFFICE: 215 EAST 91 STREET, NE YORK 28, N. Y.
PLANT: 321 CHERRY STREET, CARLISLE, PA.

= 801 W, Jackson Blvd.

RADIO PARTS « RADIO SETS
RECORD CHANGERS - PLAYERS
HAM GEAR « AMPLIFIERS « TESTERS

It's here-—the new 1947 Concord Catalog—a vast,
complete sclection of everything in Radio and
Electronlcs. See these value-packed pages show-
ing thousands of items available for IMMEDIATE
SHIPMENT—hundreds of them now available for
the first time—featuring new, latest 1947 prices.
Sce new LOWER prices on finest-quality RADIO
SETS., PHONO-RADIOS, RECORD CHANGERS,
RECORD PLAYERS, PORTABLES, AMPLIFIERS,
COMPLETE SOUND SYSTEMS, TESTERS. See
latest listings of well-known, standard, depend-
able lines of radle parts and equipment—tubes,
condensers, transformers, relays—avallable for
IMMEDIATE SHIPMENT from huge stoeks ln

CHICAGO and ATLANTA. Mail ceupen NOW?! Concord Radio Corporation, Dept, TE-77

901 W. Jackson Blvd., Chicage 7, ill,

Yes, rush FREE COPY of the comprehensive new
Concord Radio Catalog.

a
RADIO CORPORATION

LAFAYETTE RADIO CORPORATION

CHICAGO 7, ILL. ATLANTA 3, GA.

265 Peachtree St

www americanradiohistorv com


www.americanradiohistory.com

A ruggedly constructed direct reading laboratory instrument
specially designed to measure Q, inductance, and capacitance
values quickly and accurafely. Invaluable in selecting proper low
loss components for high frequency applications.

SPECIFICATIONS: — FREQUENCY RANGE: 30-200 m¢, aceuracy "_' 1%
RANGE OF Q MEASUREMENT: 80 to 1200
Q CAPACITOR RANGE: 11-60 mmf; accuracy + 1% or 0.5 mmf, whichever is greater

WRITE FOR
CATALOG D™

DESIGNERS AND MANUFACTURERS OF THE Q" METER ... QX-CHECKER . .. FREQUENCY MODULATED SIGNAL
GENERATOR . .. BEAT FREQUENCY GENERATOR ... AND OTHER DIRECT READING YEST INSTRUMENTS

Your profit from the use of any kind of equipment hinges on its
quality of performance — and on its endurance. Electronic Engi-
neering Company transformers are built ruggedly to give lasting
service-under al) conditions. If you have special and difficult trans-
former problems, feel free #o make use of the finest engineering
-talent -and mest complete electronic laboratories.

Write 67 call today.

“SPECIALIZED

(l

3223-9 WEST ARMITAGE AVE.

ENGINEERS"
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SURVEY OF WIDE READING
{Continued from page 68)

= 4,500 ohms. Case 2: RC=2.17
x 10 assume R = 220,000 ohms,
then C=1080xF and C, = 4.800«F.
Equations (7) and (8), see below,
are satisfied for both cases.

The ratio of the resistance R to
the output impedance R, of the
amplifier should satisfy the in-
equality:

R ‘ 2K, 1 ( \ (
—>» + o ety (T)
R i g 0N
for case 1. The same Inequality
should hold for case 2 with a, sub-
stituted for «, and K. for K,.

At audio frequencies and for the
particular circuit shown in Fig. 1,
the load impedance will be de-
termined by the input capacitance,
C,. of the amplifier tube. The ratio
of this input capacitance to the
capacitance C should satisfy the
inequality:

Cin K,a* 2+

—« + (8)

C 4+K 4 +a*
in case 1. The same inequality
should hold for case 2 with a, sub-
stituted for ¢, and XK, for K, In-
equality (8) is usually satisfied at
audio frequencies. When all net-
work values are found, relations
(7) and (8) should be checked.

“|REGULATED POWER SOURCE

(Continued from page 65)
With the filament at a certain
operating temperature or, in other
words, at a certain plate resistance
point on the curve (Fig. 2), assume
an increase in resistance in series
with the diode. This amounts 1o
the same action, as far as the plate
circuit of the diode is concerned,
as if the output voltage of the unit
had fallen below the pre-set value.
The diode then signals the remain-
der of the circuit to increase the
output voltage, and the new point
about which the output voltage is
stabilized is therefore at a higher
value.

Fig. 4 illustrates a commercial
Nobatron unit of the type de-
scribed. Units as large as the 12
volt-15 ampere capacity are con-
tained on a 12% in. recessed pancl
type mounting.

The speed of correction of the
Nobatron units is limited only by
electronic circuit parameters. The
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response time of the diodes, for |
example, can best be dec~vibed by
the fact that the attenuation of a
signal of 20 cycles per second on
the filament is approximately 3 db
below that of a dc signal. This
means that the response time of
the control circuit elements is two
or three cycles, depending upon .
the definition of response time

which you use and on the magni- |
tude of the upsetting disturbances.
Beyond the control circuit ele-
ments, the only limiting factor in
the case of Nobatron units will be
the time constants of the filter cir-
cuit on the output of such a unit.
This has been minimized by the
type of filter construction used at
low voltages. The inductive surges
which correspond to the relation

di

L

dt

have been reduced to a minimum
by reducing the value of the in-
ductance. To do this, a filter is
used which will give effective fil-
tering in spite of the restrictions
placed on the electrical value of
the inductance.

NOTE: Nobatron is Sorensen & Co's trade

name for an instrument of the type
described in this article.
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VIDEO SWITCHING SYSTEM
{Continued from page 54)

construction, the  hermetically
sealed components, and the spare
fuse mounted in a holder on the
front panel.

Now that we have traced
through the switchboard video and

trigger circuits from input to out-
put, let us consider the perform-
ance of these units. Fig. 10 shows
a number of measured response
curves, made with standard sine
wave technic. Curve A is the re-
sponse of an early model ship-
board PPI Repeater, shown here
for the purpose of indicating that
any signals fed through the
switchboard to that particular re-
peater would suffer more degrada-
tion in the repeater circuits than

I‘L curs ‘RECGRDS LE' m 10" ammmn

5/@5% ?w%

Your customers will be delighted
with the high-quality home record-
ings they can make on this GI Dual-
Speed Home Recording and Phono-
graph Assembly. Equipped with
ample Smooth Power for recording
or reproducing, it’s simple as ABC
to operate. It's sturdily built to
stand up under hard use . . . and
it’s remarkably low-priced for vol-
ume sales.

F¥MODEL G1.R9D
" DUAL-SPEED HOME
RECORDING AND

... FOR HOME RECORDING

Send for details on this fine unit,
and for complete information on
the complete Smooth Power lineof
Phonomotors, Recorders and
Combination Record-Changer
Recorders.

me (GENERAL

INDUSTRIES co.

ELYRIA, OHIO

DEPT. ML .

]

PHONOGRAPH ASSEMBLY

V A Y 4

A
COMES FIRST

in the distribution network. [
Curve B is the response of a
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Durmg the past eight years nationally known manufacrurers
have entrusted Northwest Plastics with their molding problems.
Fast modern equipment plus the latest and best in materials and
techniques enables Northwest ¢o meet any plastic problem you
may have. » Qur modern engineering and laboratory facilities
combined with our many molding methods assure you that your
job will be given preferred attenrion. Phone or write us today
for complete information . . . . Northwest Plastics, Inc., 2233
University Avenue, St. Paul, Minnesota,

Compressionmolding * Transfer molding = Injection molding = ModernTooland
DieDepartment « Finishing, Fabricatingand Assembling Depariment » Laboralory
tor Development and Production Control Engineering and Preduct Design

NORTHWEST PLASTICS inc.

ST. PAUL 4, MINNESOTA PHONE NEstor 9691
CHICAGO OFFICE - 612 N. MICHIGAN BLVD. « PHONE SUperior 9109
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ELECTRIC//7 SOLDERING
IRONS

that are sturdily built
for the hard service of
industrial usage. Have
plug type tips and are
constructed on the unit
system, with each wital

part, such as heating ele-
ment, easily removable and
replaceable. In 5 sizes, and

from 50 watts to 550 watts.

American

TEMPERATURE REGULATING STAND

This is a thermostatically con-
trolled device for the regulation
of the temperature of an electric
soldering iron. When placed on
and connected to this stand, iron
may be maintained at working
temperature, or through
an adjustment on bot-
tom of stand, at
low or warm
temperature,

For further information, write

AMERICAN ELECTRICAL
HEATER COMPANY

DETROIT 2, MICHIGAN
established _1894
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typical video driver amplifier ter-
minated in a 5l-ohm resistance
load. The 3 db point is in the
neighborhood of 9 megacyeles, and
the general shape of the curve in-
dicates that the value of peaking
inductance will provide good tran-
sient response with but slight
overshoot.,

Curves C, D and E show the
overall response of a video chan-
nel, from radar output to PPI re-
peater input, measured respec-
tively with 1, 12 and 20 selector
switches connected to the driver
output. Curve C thus represents a
load of approximately 51 ohms
and 320 mmf, if we assume 15
mmf for each of the 19 open
switches and 35 mmf for the closed
switch. In similar fashion it can
be calculated that Curves D and
E represent loads of 51 ohms and
540 mmf, and 51 ohms and 700
mmf. For Curve E the 3 db point
has dropped back to slightly under
6 mc.

Fig. 11 shows some extremely
interesting photographs of the
fransient response of these units,
measured by applying a 1/3 micro-
second 2-v pulse to the input of
the driver amplifier. The photo-
graph labeled “A” is the input
pulse. The transition time may he
measured as approximately .035
microsecond. The output of the
driver amplifier terminated in 51
ohms is shown at B. In this case
the amplitude is 4 v, and the tran-
sition time may be measured as
about .07 microsecond. A slight
tendency to overshoot may be ob-
served.

The picture C, at the lower left,
was taken at the video driver out-
put when terminated in 51 ohms
and 500 mmf, a condition consid-
ered representative of normal op-
eration, inasmuch as it is doubtful
if more than 10 or 12 repeaters
would normally be switched to
the same radar. This photograph
shows an increase in the amount
of overshoot, though not enough
to approach the permissible limit
of 10%. It may be seen, also, that
the transitiop time has not in-
creased.

The last photograph, labeled
“D,” represents the 2-volt input
to a repeater, with the driver ter-
minated in 51 ohms and 500 mmf,
and the repeater line terminated
in 75 ohms. This is truly the over-
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all response of the system. The
transition time may be taken as
approximately .09 microsecond,
and the overshoot approximately
T9%.
Using one of the generally ac-
cepted expressions which relates
bandwidth tc rise time, or transi-
3

tion time, Af = — we see that the
t

sine wave and pulse measurements

are in substantial agreement. For
consideration of the lower end of

" the pass band, there are shown in

Fig. 12 some typical tracings of
the response to a 60-cycle square
wave, taken at the output of the
driver, and again at the output of
the cathode follower.

Test Methods

In addition to the sine wave and
pulse response checks discussed
above, there were given the cus-
tomary continuity checks and high
potential tests. A cross-talk test
was also made, by feeding 50-voilt
pulses to the trigger circuits with
no signals on the video lines, and
looking at the video output termi-
nals with an oscilloscope. Cross-
talk was in all cases at least the
specified 40 db down. 'As a practi-
cal matter, this is sufficient isola-
tion, inasmuch as maximum trig-
ger signals of 50 volts would pro-
duce no more than 0.5 volt on any
video line, and a 0.5 volt spurious
signal would be covered by the
noise on the video line during nor-
mal operation.

Reference was made earlier to a
vacuum tube voltmeter. This item
of test equipment was built into
the switchboard, for use in setting
gain of the drivers and for general
checking of the trigger and video
circuits. Due to aging of tubes or
other causes the trigger and/or
video oufput voltages frequently
fall very close to the outside limits
of required specifications, neces-
sitating readjustment of the re-
peater when it is switched from
one channel to another. For ex-
ample, the mutual conductance of
a 65N7 tube may vary from 3600
to 2400 micromhos and still re-
main within JAN specifications.
Likewise, the mutual conductance
of a BAGT tube may vary between
14,200 and 9200 micromhos and
still be within limits.
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For all practical purposes these
variations can be eliminated by
checking the incoming signals ev-
ery 24 hours, and adjusting the
gain so that every video driver has
a 4-v output signal. In this way
the entire radar system on a bat-
tleship or aircraft carrier may be
set up so that a repeater can be
switched from one set to another
at random without the necessity
of making any readjustment. The
same thing should be true when
a television monitor is switched
from one circuit to another, and it
would be indeed a pleasure if the
same thing were true when a tele-
vision receiver is switched from
one station to another. The wvac-
uum-tube voltmeter circuit dia-
gram 1s shown in Fig. 13. The unit
reads peak-to-peak values by hold-
ing negative peaks at ground po-
tentail through one half of a 6HS,
and building up a charge equal 1o
the positive peaks on an RC com-
bination. This charge is impressed
on one half of a 6SN7 connected
as a cathode follower. A second
6HE connected to the other half of
the 6SNT provides a nice balancing
arrangement, and a 0-1 milliam-
meter connected between the two
cathodes of the 6SN7 is calibrated
in peak wvolts. Using this scheme,
changes In line voltage will not
affect the meter reading.

Another feature of this instru-
ment is the low potential opera-
tion of the tubes in order to reduce
leakage currents and gas currents.
The two 6H6 heaters are operated
at 4 volts, while the 6SN7 heater
is operated at 5 volts. A third 6H6
operated as a full-wave rectifier
furnishes plate wvoltage to the
6SN7. As in the other units, 100-
ohm anti-parasitic resistors are
used.

The readings on the meter are
correct peak-to-peak wvalues {for
signals with duty cycles of .01 or
greater, dropping to 90% of peak
when the duty cycle is .001 and
60% of peak when the duty cycle
is .0001.

" Another feature of interest 1s
the method of connecting the
many coaxial cables entering and
leaving the switchboard. In any
video system of this kind the im-
portance of good coaxial connec-
tions cannot be overstressed. Sepa-
rate video and trigger line come
from each radar, and go out to

‘TELE - TECH -+ July, 1947

GENERAL

THE GENERAL ELECTRIC
VARIABLE RELUCTANCE PICKUP

Check chis list of major features:
@ Low Needle Talk

@ Negligible needle scratch

@ Low Distortion

ECORD enthusiasts are critical cus-
tomers—whether they be devotees of
Bach or boogie-woogie. Better and better
reproduciion of their favorite recordings
is an Insistent demand that must be mer.

@ Permanent sapphire stylus
The General Electric Variable Reluc-

tance Pickup can help you to meet that
demand. It will appeal immediately to the
technical mind due to its simplicity and
direct resolution of difficulties ofren asso-
ciated with phonograplh pickups.

@ Minimum record wear

@ Frequency response y
30-10000 cycles P

@ Not affected by adverse e
climatic conditions

Tor complete information weite to: ;
General Electric Company, Llectironics Department, Syracuse 1, N.Y. 4]

ELECTRIC

168-F1

STROMBERG-CARLSON a¢ee-

JIN I(]N

cmd

® Photo Flash Control e Instrument e Television
® Radio o Electronics and Industrial Applications

@ Electrical Coil Windings

The stringent requirements
of a radio of distinction
call for high calibre trans-
formers and electrical coil
windings. For superior
quality and production,
manufacturers use Dinion
Transformers and Coils.

Specialists in Difficult Designs

DINION COIL COMPANY, ING.

CALEDONIA
NEW YORK
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BEARINGY

Designed for long, economi-
cal, trouble-frea service in:

AMMETERS. VOLTME-
TERS, AIRCRAFT IN.
STRUMENTS, WEATHER

RECORDERS, DIAL
GAUGES, TIMING INSTRU-
MENTS, WATTMETERS,
COMPASSES,
&ll testing and tecord-
ing insirwments. Y

OUTSTANDING FEATURES

® Uniform fine qualit

Low caefficlent of friction

High shock resistonce

Special bevel-turned mountings for
top efficiency

Manufactured fo your specifica-

® & eo0e
-

ons
Heild fo precise tolerences

Furnished unsef, or set In screws or
bushings.

Sapphire BearingsAvsilable in all jewel styles
and mountings. Further Information On Request

RICHARD H. BIRD & CO., mc.

t SPRUCE STREET, WALTHAM, MASS.

Serving Industry With Fine Jewels
Since 1913

Valve Ful
RIDER BOOKS

FOR THE
ENGINEER

UNDERSTANDING
MICROWAVES
by Victor J. Young

[}
L ]
]
§ Provides a foundation for un.
m derstanding the various micro-
M wave developments of past five
= $6.00

years .

h-----------T‘

AC CALCULATION CHARTS n

by Lorenzen
For student engineers or practising
engineers for whom it provides an-
swer five times foster thon slide

rule . . . L0 L . L. $7.50 fpw -

CATHODE RAY TUBE AT WORK

The underlying theory ond procti-

cal application of commercial os-

cilloscopes, profusely illustrated.
$4.00

Send far Latest Catalag

JOHN F.RIDER Publisher, Inc.

404 FOURTH AVENUE, NEW YORK 16, N Y.

Export Division: Rocke-International Corn.
13 E. 40th Street, New York 16, N.Y.
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each repeater. Note that the
clamps serve as a mechanical fas-
tening as well as a ground for the
shield. Then, in addition, individ-
ual ground leads of braid are car-
ried through to ground terminals
spaced between pairs of active
terminals. It was found that this
arrangement permitted good elec-
trical and mechanical connnections
to be made without the expendi-
ture of too many wvaluable Navy
Yard man-hours. Furthermore,
later experience showed that this
type of connection stood up well
under severe service conditions.

Mechanical Construction

There are other general items

worthy of note. The mechanical
construction of the switchboard
emphasizes unit construction which
permits withdrawal of selectors,
drivers, power supplies, etc., for
replacement and service — and
which also permits to a consider-
able degree standardization of
sub-assemblies and complete chas-
sis. The spare parts complement
can thus be reduced by providing
complete units for ready replace-
ment if necessary. As a matter of
fact, a good deal of thought was
given to keeping the number of
required spare parts to a mini-
mum. For example, with a total
tube complement of 82, there are
but 4 tube types used. As another
example, later models of the
switchboard were modified to uti-
lize the same type of lamp for pilot
lights, as well as control indicating
circuits, and to use the same type
of combination fuse holder and
fuse alarm for all applications.
This video distribution  system
developed for the U. S. Navy has
been presented in brief review,
since many of the design features
may be applicable 'to the design
and construction of television,
video monitoring, and other wide
band distribution systems. The so-
lution of this particular problem
was in no wise unigque. Other cir-
cuits, other arrangements of parts,
and different design compromises
could have been chosen, and yet
produced the same results. Cer-
tainly an installation of this kind
for use on shore, with no control,
gyro compass, or antenna bearing
circuits involved, would be consid-
erably more impact. It is signifi-
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We specialize in Equipment and
Methods for the Manufacture of

ENGINEERING COMPANY

NORTH BERGEN, NEW JERSEY, U. 5. A.

ELECTRON TUBE
MACHINERY OF
ALL TYPES

STANDARD
AND SPECIAL
DESIGN

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS
INCANDESCENT LAMPS
NEON TUBES .
PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Production or
Laborofory Basis
Manufacturers  contemplating

New Plants or Plant Changes
are invited to consult with us.

KAHLE

1313 SEVENTH STREET

RA[:KS Qur many vears of
practical relationshigp
- with the radio industry

enables us 10 undere
stand and solve your
problems. We de

mounting ef grills
on cardboard

cloth
embossing and cutting
-

of sheet plastics; die
cutting of Tek-wood

and heavy cardboards
mounting and finish-
a es ing. We invite you to
discuss your needs
and O“’IEI' with s . . . no obliga-
tion.
cardboard

paris.. ..

192V2 Greene St., New York 12, New York
Dept. R GRamercy 7-5767
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Speakers make

the

DIFFERENCE

«»« and wf:at a

DIFFERENCE!

General Electric Speakers
are built to be different—
better. For warm, live, pulsat.
ing radio and record repro-
duction, specify speakers by
General Electric.

@ Better tone quality

High wattage handling capacity
No warplng of voice coil
Greater design possibilities
Overall greater efliciency

Better controlled wir gaps

Rigidity, strength, durability

Coansult General Electric now
foryour Speakerrequirements.
Write to: General Electric Com-
pany, Electronics Departmen,
Syracuse 1, N. Y.

cant though, that since the origi-
nal installation of the first Radar
Distribution Switchboard, and the
subsequent installation of many
more, there have been few reports
from the field. This can be taken
to mean that from the standpoint
of the users, in this case the men
who look at the repeaters, the sys-
tem has performed satisfactorily

without fanfare and yet without
failure.
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COWLES PROPOSED TOWER
(Continued from puage 74)

ra
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ture is entirely feasible but that
before a design can be started a
down payment of $40,000 will be
necessary.
If and when erected, the tower
would be used by station KRNT
and it is expected would permit
a service range up to 120 miles.
Cowles already is the owner of
another tall tower, the 927 ft. ra-
diator of AM Station WNAX in
Yankton, South Dakota.

Wilmotte Leaves New York

Raymond M. Wilmotte, Inc.,
consulting engineers on radio and
electronics applications, has closed
its New York office. Henceforth,
all business will be transacted from
the company’s Washington address
at 1469 Church Street, N.W.

Raytheon Consolidates

Raytheon Mifg Co., Waltham,
Mass., has formed a Commercial
Products Division to include the
broadcast equipment division, re-
cently transferred from Chicago
to the home plant and what was
formerly known as the industrial
electronics division. Consolidation
of the former separate divisions
and departments has been made in
order that full advantage can be
taken of Raytheon’s production and
engineering facilities located at its
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HOPP DY gs7ic
RADIODIALS

DIAL WINDOWS, NAME PLATES, GAUGES,
CALCULATORS, SCALES, CHARTS, ETC.
—

PLASTIC RADIO DIALS have endless passibilities
in design, size, shape and calor combinalian.  Attrac-
tive and durable, our radia dials, windows and scales

are preferred by many leading Radia manufacturers.

Not only for diols, but for numerous cther elec-
tronic and electricol applications, Laminated Plastics

are preferoble.

Consult with our artists ond engineers regard-
ing applicotions for your particular purpose. Or ... .
send us your blue prints or somples for quotation.

THE HOPP PRESS, INC.
460 W. 34th STREET, NEW YORK 1,N. Y

ESTABLISHED 1393

ANTENNA

Pick One That’s
Proven Reliable
Under Toughest

Conditions

REMAX ANTENNAS have
Pproven themselves  with  the
armed forces on land and sea
—as well as in commercial, amateur
and  government agency  services.
Available in Vertical Tubular Adjustable
Styles, in Tubular Elements and in
Mobile types—complete with shock-re-
sistant mountings.

Ask vour Radio Jobber for the mnew
Premax Catalog and the Premax Radio
Manual.

Femax Foducts

Division Chishelm-Ryder Co., inc.

4712 Highland Ave., Niagara Falls, N. Y.
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PERSONNEL

Dr. Stephen J. Zand has been
elected vice-president in charge of
engineering for the Lord Mifg. Co.,
Erie, Pa. He has been consulting
vibration engineer for Lord since
1933, henceforth will devote his full
time to the job.

L. M. Temple has been appointed
chief engineer of the battery divi-
sion of the Winchester Repeating
Arms Division of Olin Industries,
Inc. He goes to Winchester from
Raytheon where he was head of
the Minitronics division, was pre-
viously chief engineer of the
Eveready division of National Car-
bon Co.

E. F. Cahoon

L. M, Temple

Edward F. Cahoon has rejoined
TelAutograph Corp.,, New York,
after a stretch of five years as a de-
velopment engineer on Navy proj-
ects, and been appointed chief en-
gineer. He had previcusly been as-
sociated with TelAutograph.

Joseph H. Gillies has been elected
vice-president of Philco Corp,
Philadelphia, and will have charge
of radio production. Robert F. Herr
was elected vice-president in charge
of the company’s service division.

James F. White, previously as-
sociated with Hazeltine, the New
Haven railroad and the W. L. Max-
son Corp., in engineering capacities,
has been made assistant sales man-
ager of the Andrew Co.,, Chicago.
During the war he was a project
engineer at MIT Radiation Labs.

A. D. Heller has been appointed

chief mechanical engineer of the
United States Television Mfg. Corp.,

www americanradiohistorv com

Specialists in Internal
and External Perfect
Threaded Die Cast Units

Intricate parts of 100% rust-proof Zine
alloy.

Accurate to specification.
erances of .005.

Threads require no machining.

Ideal for instrument, small mochine ond
minute electranic parts.

Held ta tol-

Producers of the
Two Vital Aids to Monufacturers
of 7 & 9 pin Miniature Tube Radias.
STAR MINIATURE SOCKET
WIRING PLUGS.
STAR MINIATURE TUBE PIN
STRAIGHTENERS.

Write for complete informotion.

STAR EXPANSION PRODUGCTS CO.
(INCORPORATED)

149 Cedar St. New York 6, N. Y,

Reaching the men
responsible for

DESIGN.
MANUFACTURE
and OPERATION of

ALL
ELECTRONIC
COMMUNICATIONS

CLOSING DATES
Ist

of preceding month—

For aill ads requiring proofs,
compositions, foundry work,
key changes, etc.

of preceding month—
For completc plates
No setting.

5th

only.

Ist of month—
Publication Date

CALDWELL-CLEMENTS, Ine.
480 Lexington Ave. New York 17 Plaza 3-1340
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"STABILIZED"

IF6 CRYSTAL FILTER
WITH HIGHER ©

The “Stabilized” IF6 filter crystal has
become standard with many of America’s
leading receiver manufacturers — and
for good reason, too. Our “Stabilizing”
process materially raises the Q — permits
sharp signal discrimination. The holder
has lower capacity and the crystal is
free from spurious frequencies with 0
—10 KC of operating frequency. Nor-
mally supplied in 455 KC, but can also
be supplied in a wide frequency range.

Catalog On Request Or Write Us Abaut
Your Crysital Problems

The JAMES KHIﬂITS CO.

SANDWICH, ILLINOIS

Mr. Purchasing Agent!

Ii you are looking for any of these
items MOGUL HAS IT jor immediate
delivery at great savings:
POTENTIOMETERS Carbon & Wire
Wound 5 ohms to

5.0 megs. Vo wait
to 4.0 walis.

POWER 25 to 300 watts
RHEOSTATS 2 to 18,000 ohms
SELECTOR Waier & Ceramice
SWITCHES 1-18 poles; 2-24 pos,

Shtg. & non-shiq.
Mosesman,
W.E-Fad elc.,
Over 75 types——
All seriez—-
Connectors
Wire-wound &
carbon 4% lo 2%
tolerrnse, values
to 10.0 megs.

ANTL.CAPACITY
SWITCHES

JONES CONN &
BARRIER STRIPS

PRECISION
RESISTOERS

CARBON & WW 15-1-2-5-10
RESISTORS 20-25-50-100 watts
SWITCHES Toggle-Rotary-

Push/Mom, Micro,
Push/Pull, to 20
amps.
CAPACITCORS Motor start, mica,
Qil, Paper, Radio
Noise, Elecirolytic
SOCKETS EBY #%12-5/6/8,
Prong Amph, Octal
Ceramic, Waler
BAMPHENOL UHF-83-1 Series
Connectors
KNOBS Instrument Panel
with pointers or
5 irted
BINDING POSTS EBY Ensign, Ad-

miral Commodore

ALSO . . . Hundreds of other items! Write-
Wire-Phone your requirements.
Cataleg T-T 2 on request

ALEXANDER MOGULL €O., Inc.

161 WASHINGTON ST. N.Y. 6, NY
WHitehall 4-7936
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| New York. He was formerly with
! . .

i Telecommunications Labs and
General Electric Co.

Charles Rinderle, Jr., has heen

| made executive vice-president and

general manager of Eastern Air De-

vices, Inc., Brooklyn, N. Y. He has

been secretary and treasurer of the

company, was formerly affiliated
with Bendix Aviation Corp.

Harry F. Mickel has joined the
radio engineering products division
of Raymond Rosen & Co. as engi-

neering sales manager.

with RCA Victor for 21 years,

| Mickel served in the capacity of

manager of the communications

equipment section in Camden, N, J. !

Royal V. Howard, chief engineer
of KSFO, San Francisco, has been
appointed director of engineering of
the National Assn. of Broadcasters.
He joins NAB after 14 years with
the Associated Broadcasters, Inc.,
licensee of KSFO, KSFO-FM, tele-
vision station KWIS and

Associated

the |

interna- |

tional broadeast stations KWID and |

KWIX. He is a director of Universal
Research Laboratories, engineering
consultants.

BULLETINS

SPECIAL PURPOSE GEARS

A 4-page bulletin showing some of
the staps in the manufacture of
medium and srnall-size spur, helical

" or straight bevel gears in fine and
" extra-fine pitches has been issued by

Beaver Gear Works, Inc.. 1025 Par-
mele St., Rockford, Tll. The back of
the bulletin contains a table of gear
tooth parts having a pitch from 39
to 200.

CAPACITORS

Specifications for a wide variety of
capacitors for industrial electronic
use are summarized in a 4-pg. catalog
issued by Chicago Condens=r Corp.,
32556 West Armitage Ave., Chicago 47,
T1l. Listed types include tubular paper
capacitors, vacuum type bath tub,
transmitting and industrial oil ca-
pacitors, and various generator and
ignition type units.

TUBE REFERENCE DATA

A condensed 8-pg. catalog listing
Amperex electronic tubes, and giving
their general ratings and characteris-
tics has been issued by Amperex
Electronic Corp., 25 Washington St..
B’klyn., New York. The reference
guide ircludes a wide variety of radio
and industrial ampliefirs, oscillators,
rectifiers, electro-medical, amateur,
an special purpose types. Maximum
plate ratings, frequency, filament rat-
ings, mu, and g. are given for each
type. Also included are two types of
vacuum condensers.
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CODE CARD SYSTEM

&__Remuovable Self-Starier Strip eaposes ends of Labels lor you fo peel?
w, 1 OON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS.]
=
? g

QUIK-LABELS

Mark Your Wires Faster

QUIK-LABELS code Wires, leads, Circvits, Relays
Parts, elc., faster ond cheaper. ® Pre-cut to exact
size, QUIK-LABELS come on handy cards. @ Ready
to use, they stik-quik without moistening, replace
slaw and costly string tags, roll tepes, decals,
stencils, metal tubs, etc. ® Silicone plastic coated
to resist dirt, grease, abrasion. ® *Self Starter
Strip auiomatically exposes ends of Labels for
you to grasp instantly — no more finger-picking,
Write for Folder and FREE Sample Cards.

W. H. BRADY COMPANY
Established 1914
Manufacturers of Seff-Sticking Tape Products

808 N. 3rd Street, Milwaukee 3, Wisconsin

Factory — Chippewa Falls, Wisconsin

RADAR EQUIPMENT

irhorne «pill-Boxes”

: .4 Reflectors
Ground Reflector

Larg? Assemblies

Radar Portable Shelter
Houses

Experimental Work

PRODUCTS for
COMMERCIAL INDUSTRIES

Stainless Steel Show-Cases
Sign Holders
Special Shipping Containers
Farm Conveyors
Experimental Work

CAA Approved
Repait Station,
Certificate
No. 2731

AIRCRAFT CORPORATION
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Mellen Heads Wesion

A number of changes have been
made in the executive personnel
of the Weston Electrical Instru-
ment Corp, Newark, N. J. Edward
F. Weston, son of the founder of
the company and its president for
many years, becomes chairman of
the board; president Caxton Brown
has been made chairman of the
executive committee and the new
president is Earl R. Mellen, who
since 1944 has been executive vice-
president and treasurer. Other
changes involve John H. Miller,

who becomes vice-president and
chief engineer; H. Leigh Gersten-
berger, vice-president in charge of
sales; Reginald R. Lambe, vice-
president in charge of manufac-
turing; Ross Nichols, secretary and
treasurer; and F. G. Hawthorne,
comptroller and assistant secretary.

Warner Heads ICAO

Dr. Edward Warner, largely re-
sponsible for the organization of
the Provisional International Civil
Aviation Organization (PICAQ)
and latterly its president, has been

elected president of the Council of
the International Civil Aviation
Organization (ICAO) successor to
the former body. At the same time,
Dr. Albert Roper was appointed
secretary-general of ICAOQO.

Sola’s Own Home

Sola Electric Co is now housed .
in its own building in Chicago.
The new plant is located at 4633
West 16th Street. The company is’
a manufacturer of transformers
for constant voltage applications,
luminous tube signs, etc.

Do you have

on springs

This revised edition of the “Accurate Handbook
of Technical Data on Springs’’ offers 36 pages of
clear, concise data on such subjects as design for-
mulation, load deflecticn and the proper metheds
of specifying springs. Also presented are several
helpful short cuts for making spring calculations.
Engineers and designers will find the handbock
invaluable. Write for your free copy today!

ACCURATE SPRING MFG. CO.
3808 W. Lake Street

cowhare s '
HA Wine Fonues o Stampinga

z%&ya¢&maﬂk4&uudeé7
it’s full

_ of useful
data

Chicago 24, Hlinois

1S fogni § Tor RESISTORS

Half — One — Two — Waltt

® ANY QUANTITY
(Resistors @ ANY MAKE
® ALL SELECTED AND SORTED

® INSULATED
® ANY TOLERANCE
Calibrated within 1 and 2%)

Immediate Delivery!

FROM STOCK

WE SHIP THE SAME DAY YOUR ORDER IS RECEIVED

Inquire Today!

LEGRI § COMPANY, INC.

846-850 AMSTERDAM AVENUE, NEW YORK 25, N. Y,
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Electronic Parts and

SYNCHRONOUS

@Ml I CAPACITOR TYPE

This new Cyclohm 29 Size has no equal as a syn-
chronous, capacitor type motor for recording, tape
pulling, facsimile work and other jobs which require
a quiet, smooth, vibrationless motor. Internal
rotor slots permit a higher starting torque and a
quieter performance. Substantial cap seats, turned
in the frame and end caps, ensure perfect rigidity,
accurate bearing alignment, uniform air gap, and a
vibration-free motor. Supplied with either ball bear-
ings or sleeve bearings — in ratings of 1/100, 1/75
and 1/50 horsepower, 1800 r.p.m., 115 volts, 60
cycles. Write for complete information.

CYCLOHM MOTOR CORP.
5-17 46th Road, Long Island City 1, N.Y.

Components

AC 2-0018

TELE-TEGH devotes more

space to tele-communications
than any other publication and
has byfar thelargest circulation
in the communication field.)
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General

Industries Co.
General Magnetic Corp.
General Plate Division

TELE-TECH

Advertisers, July 1947

Accurate Spring Mfy. Co. ... ... .. 114
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American Electrical Heater Co. ........ 108
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Western Electric Co.

Zophar Miils, Inec.

White every precaution is faken to insure accuracy, we cannof 'guarantee against the
possibiiity of an occasional charge or omission in the preparation of this index.

92-32 MERRICK RD., JAMAICA 3,
Branch: 71 MURRAY STREET, NEW YORK 7, N. Y.

Here’s value!
THORDARSON
T-13C30
FILTER CHOKE

6 hy., 150 ma. DC res.
200 ohms, Mtg. dlmen-
slons— 2-15/16". Over-
all dimensions: 33”7 x
215”7 x 3”. List $4.25

Our low price

— T —
WELL KNOWHN GERMANIUM
GRYSTAL DIODES TYPE 1N-34

Specially developed for H.F. work. Low
shunt capacity. Rated for average anode

current of 22,5 ma. Ideal for
FM discrimination, $1 .19

TUBES! TUBES! TUBES!

BAL5 717A
2807 6C4
2051 &D4 C

Write for current tube prices. ¥You'll
be amazed at the values,

~
LEACH RELAY
F#11TCBF

Has all-ceramic Insulation,
Ideal for use as antenna
changeover. DPDT switch
with separate set of SPDT
contacts for break-in, etc,
Coil ig made for 117 V., 60
cycle operation. Priced low!

STANDARD MAKE
RELAY Type 104

Desirable for low-power ap-

plication, With DPDT switch,

For 117V, 60 cycle operation.
Priced low!

STANDARD AMPLIFIER
FOUNDATION UNITS

Smart, modern black ripple unlts.
Ome-piece spot-welded chassis, with
slate grey, 6”7 deep cover. Rounded,
streamlined corners and grille-type
ventilators.

4 MFD. — 600 VDG
OIL-FILLED CONDENSERS

can (list $8.25) or

Only 19¢ ed,
5" GREENLEE PUNCHES

Driven by screw action. Cuts clean, accurate
holes. Set consists of punch, die for the
metal, and cap SCrew,

Cur low price 31 '19

All other sizes available. Write for speclal
low prices.

PLAIN ENAMEL or DOUBLE COTITON-
COVERED MAGNET WIRE. All sizes from
#16 to #38. Write for prices.

Ale prices F.0.B. Jamaica, N. Y. Minimum
order $2.00. Include postage. Write Dept.
T3.

L

RADIO DISTRIBUTORS, INC.

NY.

Cholce of rectangular
round can (list $5.70)
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NAB Tops 1300

Membership in the Naticnal As-
sociation of Broadcasters has in-
creased 100% since January 1,
1945. At the present time the total
roster adds up to 1301.

Sound Apparatus Moves
Sound Apparatus Co. has moved
into its production plant at Stir-
ling, N. J. Main office remains at
233 Broadway, New York. Re-
search laboratories are maintained
at Millington, N. J. The company

makes graphic level recorders for
acoustical and electrical measure-
ments,

Electrical Engineers Elect
Blake D. Hull, chief engineer,
Southwestern Bell Telephone Co.
5t. Louis, Mo., was elected presi-
dent of the American Institute of
Electrical Engineers at the annual
meeting of the Institute held in
Montreal, June 11. The other
officers elected were: Vice-Presi-

dents G. W. Bower, Haddonfield,

N. J., J. H. Berry, Norfolk, Va, I
M. Ellestad, Omaha, D. 1. Cone,
San Francisco, D. G. Geiger,
Toronto, Directors, W. L. Everitt,
Urbana, I1l.,, A. C. Monteith, East
Pittsburgh, Elgin B. Robertson,
Dallas; Treasurer, W. I. Slichter.

Speedx to Johnson

E. F. Johnson Co., Waseca, Minn.
has taken over production of the
Speedx line of telegraph keys
from the Les Logan Co.. San
Francisco. '

- « « For Dependable
Commercial Service

Designed for the rigors of com-
mercial service in all types of
radio communication . . . broad-
cast, mobile, aircraft, police.
Precision tmade for utmost in
stability, dependability, trouble-
free operation. Calibrated with-
in .005 per cent of specified fre-
quency . . . range 1.5 to 10.5
MC. Temp. coefficient less than
2 cycles per megacycle per de-

TERMINALS

ELECTRIC WIRES
SMALL METAL STAMPINGS

in accordance with your blueprints

PRECISION PARTS

from Modern Equipment

PATTON-MacGUYER CO.

17 VIRGINIA AYENUE

for

PROVIDENCE 5, R. 1.

gree centigrade. Weighs less

than % ounce Gasket sealed

against contamination  and
moisture. Meets FCC require-

ELECTRICAL &

EISLER
ELECTRONIC EQUIPMENT

ments for all above services. r T T

See your jobber—Petersen Radio
Company, Inc., 2800 W. Broad-
way, Council Bluffs, Towa.
(Telephone 2760.)

CRYSTALS

iOUTﬂCﬂP

TRANSFORMERS OF ALL TYPES
Sizes from 14 to 250 KVA
For furnaces, lighting, distribution, power, Compleie equipment for the
auto. phase changing, welding—air, ail, manufacture of incandescent
and water cooled, and special johs. lantps, radio & etectrenic tubes.

SPOT WELDERS Sizes from 14 to 250 KVA
We have a complete line of spot, butt, gun and arc welders.
EISLER ENGINEERING CO., INC., 778 So. 13th St., Newark 3, N. J.

24 HEAD RADIO TUBE
EXHAUSTING MACHINE
WITH BOMBARDER

AL L L L T N PR EREEN LR L Ly

Did You Receive

Your Copy?

The B-4A 1947 Catalog
84 Big Pages

Everything in Radio, Electronic sup-

plies and Apparatus . ., , for
Trade — Industry — Communica-
tion — Public Utility — Experi- Ist

mental and Hobby Applications.

' .

I BURSTEIN APPLEBEE COMPANY ) 1 No settine
: 1012-14 McGee, Kansas City 6, Mo. ' ‘ : v er
1 Please Mail My FREE Copy of your 1947 Catalog No. 471. )

: Mome ... . :

: AdAress e e :

b Y. LONRLL State. ..o 1

' \

Pt e e o o [
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Wire md Ribbon === |
lesistor and Radio Alloys )

FOR RESISTANCE .

“There ate Driver-Harris Alloys for every electrical resistance requirement.
Most widely used are:

.. Nichrome® and Nichrome* V, for winding largé value resistors where
overall size is limited, but dependability is a2 must,

<+ Manganin, when specifications require fixed stability and constant
resistance under normally variable operaring conditions; examples being
precision  bobbins, potentiometers, ﬁilional Bureau of Standards type
resistance. standards. :
« .« Advanee®, most frequently specified for precision resistors in electric
meters and laboratory testing devices, because in its finer sizes it has a
temperature coefficient of only £ .00002/°C.
«.. Plus a toral of imore: than 80 electrical beat and corrosion-vesistant
alloys which singly, or in combination fill any electrical resistance
specifications.

F '}n RHD ! IJ i

Always abreast of the latest developments in radio metailuegy, Driver-
Harris has been headquarters for Radio Alloys since the earfiest.days of
the indusiry.  In greatest demand are:

.» « Nickel' and Nichrome*, for plate stoip.  Thin bat rigid, they tike a
tightly adhering :heat radiation coat. ;

+ + « Filnic* Allays, in both fine wire apd ribbon, take a dghtly adhering
oxide coat. They are spooled and packed with unusual care to assure .
retention of original propetties in transic, :
+o» Gridnic* Alloys, having a very low electron emission — especially
suitable in tubes where back-emission is involved.

-+« Cathode Sleeve Material: special melted Nickel Alloys o meet-any
emission requirements, S

Other widely accepted D-H Alloys, meeting ‘or exceeding most adig
specifications are: Nifvar®, #42 Alloy, #52 Alloy, and Nickel A"
f'DID- PrE.'*. n’zﬂ' ¥ ' i

_Fer efficiency and dependability —
Specify Elecirical Resistance and Radio Alloys by «—

Driver-Harris
COMPANY

HARRISON . NEW JERSEY

BRANCHES: Chioci‘ga. ® Detroit ® Cleveland * Llos Angeles * San Francisco * “Seaftls

“Trada Mark Reg. U, 5. Par. OF.
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RECTIFIER

S Vacuum Typet
.

For compacitness PL“S maximum performance...
design around RCA Miniatures

RCA Minijatures offer the engineer a
wider latitude in equipment designs for
all services where light weight and com-
pactness are necessary or desirable fea-
tures. And RCA has complements for
virtually all applications.

MIDGET SETS

RCA Miniatures permit closer
.spacing of components on a
smaller chassis. They are the
equal of larger, comparable
tube types in performance.

AUTO SETS D
RCA Miniatures make feasible the desigr
of small two-unit receivers for dashboard

TELEVISION SETS
RCA Miniatures have
already accounted for
a reduction of 60 per
cent in chassis area, thus permitting the
design of more compact models.

FM SETS

For the FM bands,
RCA Miniatures have
the additional advan-
tage of providing performance superior
to metal and glass types because of their
lower inter-electrode capacitances, re-
duced lead inductance, and low-loss,
button-stem bases.

e OGO M

i B COMMERCIAL AND

Miniatures is accompanied by a propor-
tionate reduction in weight . . . a marter
of considerable importance in the design
of business machines and mobile com-
munications equipment.

RCA TUBE APPLICATION ENGINEERS Will be
pleased to consult with you on the util-
ization of RCA Miniatures in designs
you now have under consideration. For
further information write RCA, Com-
mercial Engineering, Section RO63G
Harrison, New Jersey.

RCA Laboratories,
Princeton, N.J.

BUSINESS EQUIPMENT
The compactness
gained byusing RCA

mounting with greater installation flexi-
bility. Audio outputs up to 10 waits can
be obtained.

TN,

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HNARRISON. N. J.

THE FOUNTAINHEAD OF MODERN
TUBE DEVELOPMENT IS RCA
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