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CORNELL "DUBILIER
__RADIO-NOISE LABORATORY

A A m

Make Your Product More Sale-
able With C-D Quietone Inter-
ference and Spark Suppressors

CORNELL-DUBILIER

WORLD'S LARGEST MANUFACTURER OF

CAPACITORS

The finest noise climination laboratory, under the supervision of
the pioneer in the held of capacitor noise-Altering, is at your service.
[-L1-1 -T2 T8 22 _¥7.1
A simple way to accept this invitation from Cornell-Dubilier: —
send a sample of the equipment or appliance you want noise-proofed
to our laboratory — make full use of its facilities — consult with our
engineers as though they were on your own payroll. That's the way
lo solve your noise and tpark swppression problems guickly and

efficiently. There is absolutely no charge for this service.

No other capacitor manufacturer can equal C-D’s thirty-seven years
of experience in the design and manufacture of noise filters and
spark suppression devices for every conceivable type of electronic
and electrical equipment. Cornell-Dubilier Electric Corporation, Dept.
H7, South Plainfield, N. J. Other large plants in New Bedford,
Brookline and Worcester, Mass., and Providence, R. 1.
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PLATIRUM

PALLADIYM

- Because General Plate Laminated Metals
SIVER - give you silver or other precious metal
only where you need it...at the point
where precious metal performance is re-
quired ... they save you money — espe-
st . - cially with today’s high cost of precious
- Hl metals.
-‘ ﬂ In addition, these metals give you such
P outstanding advantages as better electrical
conductivity, high corrosion resistance,
easier fabrication, greater strength, easier
soldering or brazing.
— e | Gem.eral 'Plate Lami{xated Metals will
help simplify your design problems and
increase performance in such products as
i H electrical equipment, chemical apparatus,
e radio and electronic devices.
Investigate versatile, cost-saving Gen-
i eral Plate Laminated Metals, today. Write
s s e T ] ; f for information.

JRON

STAINLESS STEEL

MONEL

SILVER SOLOTR

NIGKEL SILYER

GENERAL PLATE DIVISION

of Metals & Controls Corp., Attleboro, Mass.

50 Church St., New York, N, Y.; 205 W. Wacker Drive, Chicago, Ill.; 2635 Page Drive; Altadena, California
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This unit, 40 inches high,
delivers 70 kv., d-c. Con-
sists of two basic Kenotron-
tube rectifier units,

SMALL RECTIFIERS

FOR D-C VOLTAGES . 1, /65 K/

New, within the last vear, is this small
cascade-type rectifier for generating
smooth high d-¢ voltages. Suitable for
laboratory and factory for testing and
as power supply. Features: versa-
tility, reliability, reasonably prieed and
long tube life with much lower cost of
replacement tubes. Operates from 1135-
volr, single-phase, 60-cycle power
supply.

Basic unit 1s a 35-ky, 30-ma (contin-
uous) rectifier, with necessary trans-
formers mounted in an oil-filled steel
tank. Basic unit is 327 wide, 18" deep
and 20" high. Up to five units can be
stacked, giving d-c voltages up to 165

GENERAL

August, 1947

lev. Qutput voltage ripple, peak ro
peak, will not exceed 0.19% per milli-
ampere.

Control Panel Optional. This unit can bc
supplied with a control panel which
will provide smooth output voltage
control over the complete range from
zero to maximum. Accuracy of ourput
voleage, with this panel, is = § per
cent of full scale; accuracy of current
indication, = 2 per cent. Qvercurrent
protection is included.

Svitable for integral mounting. Becauseof
its small size, this rectifier can often be
mounted within the enclosure housing

www americanradiohistorv com

your own product. Such integral
mounting is usually preferable from
all standpoints—lowers cost, saves
space, and improves appearance of the
cntire assembly.

Standard vnits, in regulor production.
‘These cascade rectifiers are built up of
standard units that are in regular pro-
duction. They can be shipped on
shorter schedules than are normal for
this general class of equipment.

For prices and specific information,
address inquiries to our nearest office,
or to Apparatus Dept., Section A401-49,
General Electric Ca., Schenectady 5, N Y,

ELECTRIC

401-49
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Will you be the first
to invent the "Advoice”?

We mean advertising in stores by continuous
Magnetic Recording . . ."”Advoice" is just a name . . .
call your instrumeni anything you wish! The idea
is sound. Why not put grocery specials on wire
recordings? Or maybe you've got a better idea.
If our thought or your inspiration prompts
a design for a wire recorder, remember what Brush wire
recording components offer:

These latest developments in magnetic
recording equipment can now be obtained for
radio combinations and other uses. Brush

engineers are ready to assist you in your
particular use of magnetic recording components.

The Brush Development Co.

3405 Perkins Avenue - Cleveland 14, Ohio

www americanradiohistorv com
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SYLVANIA LABORATORY EQUIPMENT

SYNCHROSCOPES THERMISTOR BRIDGES
The Sylvania Thermistor Bridge Model
TBN-7SE is a radio frequency bridge pro-
viding direct reading RF power measure-
ments. Bridge is independent of frequency;
designed for continuous operation at nor-
mal laboratory ambient temperatures.
Model TBN-6SE is a radio frequency
bridge providing direct' reading low RF
power measurements. It consists of a pre-

"The Sylvania Synchrogcope I\f[o&el 5 15 esw cision Wheatstone hrldge circuit; a stabil-
sentially a 5“ cathode-ray oscilloscope for ized sourge of 2.000 cycle power supplying
. examining detailed structure of a _portion the bridge; a source of stable d-c power for
“of ‘a periodic waveform. It incorporates a substitution measurement of the RF power;
trigger generator which develops periodic and amplifier for indicating balance or de-
pulses for synchromzing purposes. Fields of ‘grec of unbalance.
application include radar, television, puxse' With the Mﬁdel TBN 651, full scale
time-modulation, loran, supersonics, geo- | meter mdmatmm from 25 microwatts to
physical exploration. Also available: Models_ 2 milliwatts are obtainable with a high de-
SE, P4, P4E. Al gree pﬁf‘gg{:ura'ﬁj’r.

VACUUM TUBE BRIDGE:.’
TEST EQUIPMENT @
Capacitance Bridge Type 125 ,.p m;tslfr'."

measurement of interelectrode capaé; ances
in vacuum tubes and nthe,r mu]thel;ﬁctmdé
out and measurmg the d;rect conducta,nf'e
associated with the capacitance under test.

Vacuum Tube Bridge Test Set Type

129 is designed to measure the dymamic The S\"fl'v‘anfaSﬁe;{éﬁ-um Analyzer provides
: characterlstlcs—mumal eonduetance. plate | a convenient means of studying the energy
resistance and’ amphﬁcatmn factov—as well i spectrum of microwave generators operat-
as the static characteristics of receiving ! ing as pulsed ogmllators or modulated CW
type vacuum tubes. Several pnwgf supplies, 1' oscillators. 'Output of magnetron, klystron,
with provision for metering them, are J rocket and similar UHF and SHF tubes
arranged to supply a 561-D General Radio " can be readily mveauQ'ated Models avail-
Vacuum Tube Bridge. Operator fatigue has i able: TS8S.4SE for 3,000 Mec region;

been minimized in this set by console-type
control and meter arrangement.

TSX-4SE for 9,300 Me region; TSK-2SE
for 24,000 Mc rurmn. :

I S

WRITE FOR COMPLETE TECHNICAL INFORMATION

SYLVAN IAVELECTRI

Electronics Division . . . 500 Fifth Avenue, New York 18, N: Y.
MAKERS ‘OF ELECTRONIC DEVIGES; RADIO TUBES; CATHODE RAY TUBES; FLUORESGENT LAMPS, FIXTURES, WIRING DEVIGESTELECTRIC LIGHT - BuLBS

TELE-TECH <+ August, 1947 5
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These electronic components are examples of the
superiority of SUPER design and craftsmanship tech-
niques. Built into each is the kind of durable quality
and performance that compliment the units in which
they are used.

In addition to the components described, SUPER will
build to customer specification.

USE 5; THEFOLLOWING :Ti;d%}nmmﬁ;ﬂhomd. .3&%5}‘#@:s'.ﬂ;i'ﬁgiiﬁﬁms.; Smmi]
SUPER ELECTRIC (0 TUNING RENGE | : 'fumrc:;{knu‘c&_ ;'R';L""'gf
" COMPONENTS b N i o .

- ndicoted by dots - B Y e | vetone | dame | e || sigme o TEEEYISION
osauator cont || e - [ e | e f e | e [ e . .
- LOOP ANTENNA 1 e . ® '

ANTENNA COIL o . LI B N A . o .
R-F INTERSTAGE o o o 4 o P ' p f s
 TRANSFORMER i
" 'BAND PASS ANTENNA = .

€OIL {Double Tuned)

BAND PASS R-F COM ) 2! A

3 {Doul?lp _Tune“e_l :

STANDARD I-F TRANSFORMERS 455 ke
STANDARD F-M COILS

I-F 10.7 me (34" x %" and 1" x 1V4”" Square Can)

COMBINATION AM-FM I-Fs, 455 kc and 10.7 mc
TELEVISION COILS

VIDEO I-Fs 12.75 mc and 26.4 mc

VIDEO i-F ASSEMBLIES CENTER FREQUENCY 23.52 mc¢

SOUND J-Fs 21.9 mc
SOUND DISCRIMINATOR — 21.9 mc
VIDEO PEAKING AND FILTER COILS

LOOP ANTENNAS by SUPER ;

1. MULTI-BAND COMBINATION LOOP ANTENNA AND RADIO BACK
2. BROADCAST LOOP ANTENNA AND RADIO BACK COMBINATION

WITH PHONE JACK, OUTSIDE ANTENNA CONNECTION, ALIGNING TRIMMER

3. HIGH Q LOOP ANTENNA, POLYETHYLENE INSULATED WIRE
. BASKET WEAVE LOOP ANTENNA
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&V Ekg STRIP AND ROLL

F your products are made by such processes as deep

drawing, stamping, punching, spinning, emboss-
ing, rolling, etching, soldering, polishing and plating,
we suggest you talk to a Revere salesman about the
Revere Merals in strips and rolls.

Probably most manufacturers when they think of
brass, think of it in strip or roll form, but there are
other things to be considered, such as alloy, temper
and finish. Revere produces strips and rolls in brass,
also copper, bronze, nickel silver and cupro-nickel,
and each is available in a range of physical charac-
teristics.

Specification may seem obvious to you, or it may not.
In any case, it is suggested that you permit a Revere
salesman, and if necessary a Revere Technical Advisor,
as well, to study your production methods and end
products. Revere customers in numerous cases have
been able to effect important economies by following
our recommendations for changes in such things as
alloy, gauge, temper, and dimensions of strips and
rolls. For example, a2 change in temper may reduce the
number of anneals, and a reduction in width may cut

TELE-TECH ¢ August, 1947

FOR ECONOMICAL MANUFACTURING

material costs and lessen the amount of scrap. Strips
and rolls are exceptionally useful forms of the Revere
metals, and Revere will gladly cooperate with you in
studying the important subject of specification.

REVERE

COPPER AND BRASS INCORPORATED

Founded by Paul Revere in 1801

230 Park Avenue, New York 17, New York

Mills: Baltimore, Md.; Chicago, Ill; Detroit, Mich.: New Bedford, Mass.;
Rome, N. Y.—Sales Offices in Principal Cities, Distributors Everywbhere.
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this team can bring

¢TIVE DEVELOPMENT of loudspeakers moved forward after World War 1,

when Western Electric produced the 196W, employing a non-magnetic diaphragm
driven by an armature. First used in the Victory Loan campaign of 1919, the 196 W
took part in the national political conventions of 1920, the presidential inauguration
of 1921, and the burial of the Unknown Soldier later the same year. Success of these

pioneer public address systems rested not only on loudspeakers but also on high

quality microphones and amplifiers—all Western Electric developments.

Continual progress in the intervening years has kept pace with the development
in Bell Telephone Laboratories of telephone transmitters and receivers for the Bell
System. Fundamental to both loudspeakers and telephones have been the Labora-

tories’ pioneering studies in sound, speech, hearing and the theory of vibrating

systems.

Sound distribution systems, sound motion pictures and radio broadcasting—all

.have benefited from the teamwork which has done so much to make possible today’s

efficient, powerful, wide-range loudspeakers.

1919. New York's Victory Loan
celebration pioneered the art of
reaching tremendous audiences.
13 Western Electric speakers
made possible this mass demon-
stration of the new art.

1924, Mon-directionat, small in
size, yet extremely wide-range
for its day, the 540 cone speaker
designed for broodcasting wos so
popular for home receivers that it
became a symbol of early radio.

1926. The 555 Receiver, with its
large wooden horn, contributed to
the success of sound motion pictures,
From this signle-unit lovdspeaker
grew the high quality wide-ronge
theatre speaker systems of today,

www americanradiohistorv com

1937. The introduction of the 750
series of loudspeakers provided
the first reolly wide-ronge direct
radiator. With the proper mount-
ing, this speaker covers a fre-
quency band from 80 to 10,000
cycles. Still a popular speaker.

TELE - TECH * Auqust, 1947
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you loudspeakers like these

728B 12 direct radiator, 30
watts continuous capacity.

757 A two unit system, 756A 10" direct rodiator,

using 7288 plus separate high

Frequency response 60 to

power handling capacity

10,0007 tps. frequency speaker. Fraguency 20 watls, response 65 to
response 60 to 15,000 cps.
755A 8" direct radianter, P P 10,000 cps.
8 waltts capacity. Re-

sponse701013,000 cps.

TODAY Western Electric offers a complete line of wide-ray

direct radiators, high frequency speakers, horns and multi-unit systen
designed by 8ell Telephone Laboratories. There's one to meet your pe-
ments for highest quality sound whether you want an eight j ght
watt speaker, or o giont theatre-type system with 120 watts s

No motter which you select, you get the henefit of a hyg pnce which

long antedates the public address art.

GryaR WM@
T

OFFICES IN 95 PRINCIPAL CITIES

BELL TELEPHONE LABORATORIES
World’s largest organization devoled exclusively to research

1943. Battle announce speaker and development in all phases of electrical communications.

designed for the United States
Navy hit a new high inintelligibility
and power. Used on all types of
Navy ships, they passed com-
mands to fighting men over the

Western Elecfric

Manufacturing unic of the Bell System. and the nation’s lurgest
naise of batile producer of communications equipment.

TELE - TECH -« Augqust, 1947 9
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CAPACITORS
PAPER
MICA « SILVER

s Diaclor Impregnated to Assura
Greater Uniformity of Production
e Stable Capacity Over a Wide Rangoe
of Temperatures ¢ Excellent By-Pass
and Coupling Qualities ¢ Awvailable
Within a Range of 600 to 6000 Vclis
Working, or Higher . .. these arc the
credentials that qualify Sangamo Type
71 Diaclor Impregnated Capacitors as
Blue-Ribbon entries for broadcast and
aircraft transmitters, industrial appli-
cations, and in high-voltage circuits of
all kinds.

Diaclor, the chlorinated dielectric
used by Sangamo, permits greater uni-
formity of production because of its
controllable characteristics. Smaller
stzed capacitors, for use where space is
at a premium, are made possible because
of its high dielectric constant. Fire hazard
due to accidental leakage is eliminated
because Diaclor is non-inflammable and

non-explosive.

1

Type 71 capacitors have high insu-

lation resistance and low direct current
Icakage. They can be supplied with
cither composition rivet, screw type,
hermetically-sealed pyrex glass or
stand-off porcelain terminals, and with
your choice of four types of mounting
brackets. They are available in a wide

range of capacities.

Sangamo manufactures a complete
line of paper, mica, and silver capacitors
for every radio and electromc applica-
tion. A quarter of a century of experi-
ence in building better capacitors, with
new and more exacting requiremeats
and greater accuracy demanded each
year, give Sangamo capacitors—of all
kinds—Credentials that Qualify!

Write for the new Sangamo Capacitor Catalog.

www americanradiohistorv com
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MAGUIRE

9236

EXPORT

NORTH

4237 NORTH
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~ AGUARANTEE OF
- QUALITY PERFORMANCE
FOR OVER HALF A CENTURY!

For over fifty years Thordarson has led the field in
the development of fine transformer equipment,‘
The first to build transformers for specific indus-
Irigl applications, this company has also pioneered
many improvements in manufacture, among them
the superiorcoil and core materials used through-
out its entire line. Thqr&ursan’s vigorous policy of
research and development, together with on unusu~
ally high preduction standard, has made its name
o guarantee of quuliiy‘...dn assurance 'qf: trouble-

free performance among engineers everywhere.

©ur technical staff is ovailoble to assist yau with your trans-
former problems. We are especially equipped to handle those
transformers which require a high degree of engineering
skill end which must be manufoctured to very rigid specifi-

catians. Send us full detoils os ta yaur requirements today.

dam‘m/

ELECTRONIC DISTRIBUTOR AND
INDUSTRIAL SALES DEPARTMENT

MICHIGAN

ADDRESS -

LINCOL

$
N
C

C

A

HEE
AVE.,
BLE

L

INDUSTRIES,

AV E.,

INCORPORATED

CHICAGO 11, ILLINOIS

INTERNATIONAL, I NC.
CHICAGO 18, I1LLINOIS
—HARSCHEEL

www americanradiohistorv com

11


www.americanradiohistory.com

EET S . R —— R

b

with these NEW G-E
DISCHARGE CAPACITORS

If you are trying to squeeze a lot of energy-storage capacity into a
small space to reduce the size or weight of your equipment, General
Electric’s new Pyranolf discharge capacitors may be your answer.
These new, smaller, lighter units give economical energy storage, fast
discharge and service reliability.

Ambient temperature operating limits, at rated voltage, range from
0 to 50 C and the capacitance tolerances, measured at 25 C, are = 10
per cent. The performance of these compact units has been thoroughly
proved by several years of laboratory tests and actual operating experi-
ence in the field.

G-E light-duty energy-storage capacitors are particularly applicable
to light-metal welding equipment and flash photography apparatus,
Check the table below for ratings and dimensions of G-E discharge
capacitors to fit your application . . . or mark Bulletin GEA-4646 on

the COupOﬂ fOI‘ more details. Pyranol is G.E.’s noninflammable liquid. dielectric.
PREFERRED RATINGS
. Bose Dimensions | Approx-
Number Height imote

.D-C over Case

Voltage| Mof Wati- of | Cotalog| o~ Height 14 Net
Rati Secands | Bush- | Number . 1 + 1%, -1 In,| Weight
ating . minols | =55 In.| —.1 | sz inm _

ings =1 |n FE . in
te - Pounds

2000 | 25 50 *2 25F983 | 555 455 334 455 5.2
2000 | 28 56 *2 25F539 | 51T 434 3% | a4 53
2000 | 40 80 1 25F910| 814 7 3% 4% 7.8
2500 | 25.5 80 1 25F911| 814 7 33 | 4% 7.8
3000 | 60 270 2 14F312( 1534 | 1316 | 4 8 26
3350 [17.8  |100 1 25F912| 814 7 33 | A% 7.8
4000 | 25/50 |200/400| 3 14F309| 1514 1314 4 8 26
4000 | 100 800 2 14F311| 15)% 127 | 534 13 56
4000 | 12.5 100 1 26F906| 634 514 3Y | 4% 6
5000 | 25/50 [313/625 3 14F305| 1514 130 | 44 1315 46
6000 | 55 990 2 14F313| 165% 1294 514 1214 56
6000 | 25 450 2 T4F314| 14%: 1315 (| 4 8 26

* Cup-type bushings with solder lug terminals.

TWO NEW MOUNTINGS
FOR GENERAL-PURPOSE RELAY
Two new mounting arrange-
ments, this “plug-in” design and a
“back-connected” design, have
been added to General Electric’s
line of CR2790-E magnetic relays.
These two new forms, plus the
open and enclosed forms, make
this general-purpose 10-amp relay
useful in a wide variety of electronic
applications.

Three contact arrangements—
single-pole, single-throw; double-
pole, single-throw; double-pole,
double-throw—provide further de-
sign flexibility. Heavy silver con-
tacts are rated 10 amps continuous
at 115/230 volts, 60 cycles, and
will safely close on 45 amps and
open on 20 amps maximum. Check
Bulletin GEA-4668 below for
further details.

REMOTE POSITIONS
THAT ARE ACCURATE

Here’s a war baby that you can use.
It's General Electric’s d-c selsyn
position-indicating equipment per-
fected for use in military aircraft.
Transmitters will operate in am-
bient temperatures from —85 F to
158 F and are weather resistant.
Indicators are available in two
standard sizes: 174-inch dial with
1 or 2 pointers, and 234-inch dial
with 1, 2, 3 or 4 pointers. Dial
markings to meet your needs

12
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A single d-c selsyn indicating
system consumes about 2 watts at
.either 12 or 24 volts. Any reason-
able lead length may be used. Two
indicating instruments can be op-
erated from the same transmitter.
Bulletin GET-1304 is a compre-
hensive application manual you’ll
find extremely helpful. Check it on
the coupon.

COILS TESTED FAST
« « » INDUCTIVELY

High-speed production testing of
small coils is possible with this
General Electric low-voltage tester
which shows the presence of short-
circuited turns in unmounted coils
and gives an approximate indica-
tion of the number of short-cir-
cuited turns. The coil to be tested
is simply slipped over the core
which projects from the top of the
case; the coil's leads need not be
connected.

small motors, relays, radios, trans-
formers, instruments and other
equipment, It is simple to operate,
and connects to any 115-volt, GO-
cycle supply. More information on
this and another equipment for
high-potential coil testing is in-
cluded in Bulletin GEA-4539 . . .
check it on the coupon below.

PRECISION RECTIFIER
IN A SMALL PACKAGE
These new, small a-c to d-c power
supplies are specially built for pre-
cision workwith cathode-ray tubes,
television camera tubes, radar indi-
cator scopes, electron microscopes
. .. or any job where good regula-
tion, light weight and small size
are primary considerations. These
hermetically sealed, oil-filled power
supplies will furnish up to 7 kv at
0.1 ma. They have a regulation of
3.59, per 0.1 ma d-c output, or
berter.

They easily meet Army and Navy
specifications both in design and
ability to withstand mechanical
shock and operate continuously for
long periods of time. Designed to
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operate in ambient temperatures
from — 40 Cto +60 C. For quota-
tion and further data, write General
Electric Co., Section 642-15, Sche-
nectady 5, N. Y., giving complete
information on application pro-
posed and specifications required.

25 G’'s WON'T BOTHER
THIS SWITCHETTE

Shock, vibration, humidity and
hear are all taken in stride by Gen-
eral Electric’s tiny, light-weight
Switchette. It is built to operate in
ambient temperatures from 200 F
to —70 F, and is tested at 957,
relative humidity. Low-inertia mov-
ing parts, high contact force, and

double-break contact structure
make it unusually resistant to vibra-
tion. Phenolic-resin operating but-
ton assures safety from live parts
during operation.

The snap-action contact construc-
rion gives the Switchette a high
current rating. Because of negligi-
ble contact bounce and lightness of
moving parts, it is particularly well
suited to application on electronic
equipment. Bulletins GEA-3818
and GEA-4259 give electrical and
mechanical details; check coupon
below.

'_ GENERAL ELECTRIC COMPANY, Sec. B 642-15

Apparatus Department, Schenectady 5, N. Y,

Please send me:
GEA-4646
__GEA-4648
GEA-4539

.....GET-1304
....GEA-3818
__.GEA-4259

(Discharge capacitors)
{Magnetic relays)
(Coil testers)

(Position indicaters)
} (Switchettes)

This tester was designed for
manufacturers who want accurate

- A NOTE: More data available in Sweets’ File for Product Designers
tests of coils before assembly 1n
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MANUFACTURERS
JOBBERS
WHOLESALERS

The War Assets Administration, through its network
of Approved Distributors, is offering electronic tubes,
devices and equipment which were declared surplus
by the Armed Forces. Take advantage of this great
opportunity to fill your present and future needs at
fraction-of-cost prices. Most inventories still permit
wide selection.

Purchasing of this equipment has been simplified
to a high degree. The WAA Approved Distributors
listed at right were appointed on a basis of their
ability to serve you intelligently and efficiently. Write,
*phone or visit your nearest Approved Distributor for
information concerning inventories, prices and de-
livery arrangements. You'll find you can “Save with
Surplus.”

! OFFICE OF AIRCRAFT AND ELECTRONICS DISPOSAL

WAR ASSETS ADMINISTRATION

Offices located at: Allanta « Birmingham e Bostan « Charlolte s Chicago « Cincinnati
Cleveland  Dallas « Denver « Detroit « Fort Worth « Helena « Houston = Jacksonville
Kansas City, Mo. e Little Rock e Los Angeles « Louisville » {inneapolis « Nashville
New Qrleans « Mew York » Omaha e Philadelphia « Portland, Ore. « Richmond
St.Louis s SaltLakeCity » SanAntonio s SanFrancisco » Seattle « Spokane s Tulsa
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BOSTON, MASS.

Automatic Radie Mig. Co.,
Inc.
122 Brookline Ave.

Technical Apparatus Co.
165 Washington 5!,

BUCHANAN, MICH.

Electro-Vaice, Inc.
Carrall & Cecil Sts,

CANTON, MASS.

Tobe Deutschmonn Carp.
863 Washington St.

CHICAGO, ILL.

Americon Condenser Ca,
4410 N. Rovenswaod
Ave.

Belmont Rodia Corp.
3633 8. Racine Ave.

EMPORIUM, PENNA.,

Sylvenio Electric Praducts,
ine,

FORT WAYNE, IND.

Essex Wire Corp.
1601 Wall 5.

HOUSTON, TEXAS

Navigation nstrument Co,,
Ine,

P.O. Box 7001,

Heights Station

LOS ANGELES, CALIF.

Cole Instrument Ca.
1320 S. Grand Ave.

Hoffman Radie Carp.
3761 S, Hiil 51.

NEWARK, N. J.

Nationel Union Radio Corp.
57 State St

Standard Areturus Corp.
99 Sussex Ave.

Tung-Sol Lamp Works, Inc,
95—8th Ave,

NEW ORLEANS, LA,

Southern Electronic Co.
512 54, Cherles SI.

NEW YORK, N. Y.

Carr Industries, Inc.
1269 Atlantic Ave.,
B'klyn.

Electronic Corp. of America
353 W. 481h St.

Emerson Radia &
Phonogroph Carp.
76—9th Ave,

Generol Electronics, Inc,
1819 Broodway

Hommerlund Mfg. Co., Ine,
460 W, 34th S5t

Johanns & Keegan Ca., Inc.
62 Pearl St.

Newark Electric Co., Inc.
242 W, 55th St.

Smith-Meeker Engineering

0.
125 Barclay St.

NORFOLK, VA.

Radio Parts Distribuiing Co.
128 W. Olney Rood

ROCHESTER, N. Y.

W. & H. Avidfion Corp.
Municipal Airport

SALEM, MASS,

Hytran Radio & Electronics
Corp.
76 LaFayette St.

SCHENECTADY, N. Y.

General Electric Co.
Bldg. 267, 1 River Road

WASECA, MINN,

E. F, Johnsan Co.
206—2nd Ave,, 5. W.
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type ATV EM and
television lead-in lines

THE WELL BALANCED DESIGN of conductors and di-
electric in Anaconda Type ATV lead-in lines fulfills
the exacting requirements of wide-band reception.
For FM and television reception, these lead-in lines
minimize the effects of attenuation and impedance
mismatch — providing maximum freedom from dis-
tortion.

Anaconda offers to the industry a wide selection of
Type ATV lead-in lines for 75, 125, 150 and 300 ohms
impedance unshielded and 150 chms shielded—each
designed for a particular application. s

“An Anaconda Trade-Mark

For Uniform Transmission Characteristics
Use Anaconda High-Frequency Cable

Make Anaconda your headquarters for high-frequency
cables. Write for a useful folder containing electrical and
physical characteristics of all Anaconda coaxial cables.
Also, ask for a bulletin on the characteristics of Type
ATV lead-in lines. Address: Anaconda Wire and Cable
Company, 25 Broadway, New York 4, N. Y.

. |
ANAG?NDA ANACONDA WIRE AND CABLE COMPANY

TELE - TECH August, 1947
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DEPENDABLE *| MIDGETS

Sprague *[Midget| Capacitors are the first small size paper

dielectric tubulars to operate dependably at 85°C., to have adequate
humidity protection, and to be priced for widespread use in small
radios and other electronic equipment. Made by new processes and
of new materials, they are a direct resulc of Sprague experience in
engineering reliable capacitors for the proximity fuse and other
small wartime electronic assemblies. Write for Sprague Data Bul-

letin 202, Samples gladly submitted to your specifications.

SPRAGUE ELECTRIC COMPANY, NORTH ADAMS, MASS.

#Trademarks Reg, U5,
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RADIOTELEPHONE SYSTEMS BUILT %ﬂﬁ%ﬂ%

TO MEET RAILROAD SERVICE REQUIREMENTS

cations,
stituted for dynamotor power source.)

The complete dynamotor-type Farnsworth mobile radiotelephone
system shown above includes the Farnsworth “Firecracker” antenna,
only 11%" high, the fivst truly practical streamlined VHI' antenna
for railroad use; transmitter and receiver units which are shock-
mounted in a rugged weather-proof housing for complete protection;
mobile control units constructed of heavy cast bronze-aluminum,
and weather-resistant speakers especially designed for railroad appli-
(Converter—power-rectifier-type power supply may be sub-

R ip10 has already demonstrated its usefulness in railway
operations. The design of proper specialized equipment
for the practical application of this dependable communica-
tions tool in railway service is, however, dependent upon
a thorough knowledge of the uunique and exacting require-
ments of gailway operation.

Because Farnsworth engineers have secured this knowl-
edge through their pioneering accomplishments in adapting
radio to railroad operations, Farnsworth is today producing
VHF communications systems that have been specifically
designed and precisely developed for raitlway service.

Standardized design and unitized construction are
only two of many important engineering results of
Farnsworth’s pioneering. long-term development and
field-testing program in railway radio communications,

Fewens

They give Farnsworth equipment these practical features:
* The same receiver, transniitter, and in some cases, power
supply and remote control unit, is usable for mobile,
wayside or relay installations, thus providing complete
interchangeability of basic equipment.
* Because all connections are made by a single, break-away
plug, transmitters, receivers and power converters can he
instantly disassociated for purposes of maintenance or
relocation without manually disconnecting a single wire.
* Personnel unlicensed by the FCC and without technical
training can replace all units of Farnsworth systeins.
Only Farnsworth radiotelephone systems offer all these
vital service and maintenance advantages. For complete
information write Farnsworth Television & Radio Corpora-
tion, Dept. TT-8. Fort Wayne 1, Indiana.

-

Farnsworth Radio and Television Receivers and Transmitters » Aircraft Radio Equipment » Farnsweorth Television Tubes « Mobile Communications

and Traffic Contrel Systems for Rail and Highway ¢ The Farnsworth Phonograph-Radic + The Copehart + The Panamuse by Capehart

TELE-TECH +* August, 1347
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Mrnoady chosets . vins

Deliveries of RCA’s 5-kw “‘All Channel”
television transmitter now being
made to 2l top stations

Here’s the transmitter that is putting television on the map
now . . . in many of the nation’s key cities.

Announced only four months ago, 21 leading broadcasters
have already recognized its design advantages with orders.
Four transmitters have already been shipped . .. and it is ex-
pected that the others will be shipped this year. The combined
radiated power of these stations will blanket approximately
50,000 square miles . . . bring clear, high-definition relevision
pictures within reach of 38,143,000 people.

Stage-by-stage, this transmitter has everything you might
want for your new station. Here are the highlights:

FINGER-TIP CONTROL for all operoting and monitering functions.
Monitoring facilities permit observation of the picture and its
wayeform. New RCA console handles both sound and picture sig-
nols—simplifies getting transmitter on the oir and keeping it there.

wWWW-.americanradiohistorv.com
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television to 38,000,000 people

» Covers all 12 metropolitan channels and assures a full
s-kw signal on each channel ¢ Divides into eight relatively
small, lightweight units (25 by 36 by 80 inches) for easy
handling and installation and flexible station layout = Facili-
tates inspection and servicing with its “walk-in” type con-
struction * Simplifies transmitter operation due to similarity
in design between the sound and picture transmitrers * Elim-
inates complicated tuning adjustments — a high-level modula-
tion system permits the use of meter-tuned, narrow-band
drivers . . . only one modulated stage to adjust « No neutral-
ization of modulated PA stage « Employs radically new tubes

in the output stages — RCA 8D21 twin tetrodes — permitting S:"MI'I.IFIED TUBE cu:nsl:ns—mu a PA tube
- ; . i ¢ cthange iz necessary, the tube and special mounting
unusually small r-f drivers Requires fewer spare tubes plate can be removed as o unit and a spare assembly

Only 15 types. slid into place and connected in @ matter of minutes.

From every standpoint, the RCA TT-5A is comparable in
convenience, performance, and operating economy with to-
day’s finest AM transmitters.

Be sure to get your copy of the new bulletin which fully de-
scribes and illustrates its many advantages to the station en-
gineer, manager, owner, and audience. Write Dept. 98-H.

b £ o
el Fapagaye )
e gl e . &
WALL-MOUNTED UNITS afford eaosy access to all

:{;"C'-

i o -o<?ma.on9'9 o
S ”*Ww’f %

tubes and wiring. Rear doors further increase ease
of reaching all compoiients. Hiustration above shows
portion of the aural transmitter’s r-f driver unit,

e
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THE “'DIRECT FM" EXCITER for the seund channel.

Uzes only four r-f tubes; does not invelve phase mul-

tiplication, Inherently capable of lower noise and
distortion than any exciter yet developed. !

TELEVISION BROADCASYT EFQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT CAMDEN.N.J.

In Canada: RCA VICTOR Company Limited, Montreal

e R S A S
ﬁf&uﬁv@@:kwﬁw-ﬁhw‘ke:ﬁi?;%ﬁm; =
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’ All types of rotating machinery can be studied with
the new Du Mont Type 275-A Polar-Coordinaie Cath-
ode-ray Indicator. Likewise the plotting of phenomena
on a circular time base.

This circular time base provides a continuous time
base since no time is lost on retraces. Furthermore, a
given spot position along this time base always corre-
sponds with the same phase or rotation angle, regard-
less of speed of rotaticn.

Presentation on a circular or angular fime base corre-

’ Write for further details . . .

with the New Type 275-A ,/

POLAR-COORDINAT

T

/yi S - N :

Study All Types of Rotating Machinery

F

(

Y

INDICATOR

'4 Fully portable: self-contained
Y Type 5CP-A Cathode-ray Tube
Y 3000 v. accelerating potential

VY Continuous time base 100-3600 r.p.m.
V Automatic synchronization

Y Frequency response of radial amplifier
less than 10% down at 2 cps. and 30 kc.

¥ 0.4 v. R.M.S. sufficient to apply deflection
fo center

sponds with methods customarily used in studying
rofating machinery. The signal under examination is
always synchronized with the circular sweep of the
cathode-ray tube since the sweep is controlled direct-
ly by means of a two-phase generator coupled o the
apparatus from which the signal is taken. This genera-
tor is supplied with the Type 275-A.

The Polar-Coordinate Indicator is designed for use in
the laboratory or in the field. Major controls conven-
iently located on front panel; those for occasional ad-
justment, in recessed space accessible through top of
unit. Cathode-ray tube set at 55° angle for ease of ob-
servation.

@ ALLEN B. DUMONT LABORATORIES, INC.

20
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RESEARCH

DESIGN
/,:?————=-—"

-
DEVELOPMENT )

o g —— ——r

ENGINEERING

MANUFACTURING

RRON offers you an

/- Tnelusive ELECTRONICS SERVICE

For Efficient, Economical Production

Are your present manufacturing processes
proving too costly? Are outmoded methods
exacting a heavy toll in waste time, man-
power, materials? You'll find Sherron’s all-

inclusive electronics service worth looking into.

There’s the Sherron laboratory. A full-fledged
service in itself, noteworthy for research and
development facilities. No mere auxiliary de-
partment, bue a vital funcdon in the integrated

Sherron operation.

A full complement of seasoned electronics ea-

gineers and physicists are on hand to initiate

your project, Practical, realistic, their job is
to explore new ideas, track down new appli-
cations to make the tool of electronics do a

better job for industry.

Their creative and fact-finding talents, meshed
with the skills and resources of Sherron’s manu-
facturing staff, can benefit you in many ways,
Why not arrange for a talk with the Sherron
management? You will find it worth-while and

revealing.

GENERAL TEST EQUIPMENT:

(A) Vacuwm Tnbe Test Equipment — Automaric
Producrion Tube Test Equipment. Electronic Rejees
circrits provide only pesiiive rejects. Elrmmaies
meters, places quality contrel in bands of guality
control men. (B) Other characierisiic test seis for
receiving, Imall transmirting  and  power fubes,
cathode-ray and kinescope inbes. Basic characier-
istic tests — dynamic and stalic — and bridge meai.
nrements are incorporated. Designed and manu-
facinred to individual needs on cusiom burls basis,

TELEVISION TEST EQUIPMENT:

(A) Television Signal Symthesizer. Includes gen-

“\-L__ - SN 1

TELE - TECH + August, 1947

eraring, vietung and iranimiling leil equipnrent,
Sync generators, monoscapes, shapers, timers, wide
band oscilloscopes, air monriors, measnring devices
and field survey equipment.

COMPONENT TEST EQUIPMENT:
(A) Focnsing and deflecrion coils. (B) Resistor
and condepsor tesiing. (CY Wire and insulation
resi equipmens. (D) Relays, rransformers, chokes
and oiher jrom componenis,

All the above available on custom built baiix,
Designed, developed and manujaciured 1o custom.

ers’ specs and needs.

INSTRUMENTATION AND MEASURING
DEVICES:

(A) A.C. Bridge Measuring. Radio [requency

Caihode-ray Null Detector—1 me operation, Caih-
ode-ray Null Detecror — 1000 cycle measurements.,
(B) D.C. Vacunm Tube Voltmeters and Ammeters:
Measurements of minute wvoliages and currents
necessary jor laboratory research, (C) Multi-Wave
Shape Generator: Sonvce of several wave shapes,
including negasive and positive pulies and a trig-
ger pulse; nied in lesting amplifiers at awdio and
video [requencies, (DY Computers and Calcula-
tors: Summing amplifiers — impedance maiching
(EY Control of Measurements: Flow

fndicators — sorting, counting, etc. — Mearurement

neiworks,

of chemical titrations — electronic measurement of
surface strains, stresses, films, non-linear iurfaces.

All 1he above designed and manufaciured te cus-
temers' requirements and specs on cwslom burt
basis.

"SHERRON ELECTRONICS CO.

Division of Sherron Metallic Corporation

201 FLUSHING AVENUE -~

www americanradiohistorv com
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d0kw.FM..

High Band FM Comes Of Age..

TYPE 12500A3

Here’s How It Is Done . - -

1PA : A Sl e
- EIMAC 4X500A%s |3, EIMAC 3X2500A3's'|,,,, ] EIMAC 3X12500A3's] ¢, .

OPERATING CONDITIONS
{Two Tubes)

D-C Plate Yoltage - - - - -4000 volts
D-C Plate Current - - - - 144 amperes
D-C Grid Yoltage - - - - --5820 volts
D-C Grid Current - - - - - |9 amperes
Driving Power (Approx.) - - 12 kilowatts
Plate Dissipation (total) - - 154 kilowatts
Plate Power lniput -~ - - - - 674 kilowatts
g 3 5 Useful Power Qutput - - - - 54.4 kilowats
Above. Four Eimac 4X500A tetrodes in Apparent Efficiency - - - - 94 per cent

push-pull parallel raise the power level
from 50 watts to 3 kilowatts.

Right. A pair of Eimac 3X2500A3 tri-
odes in a grounded-grid circuit provide
12 kilowats of driving power for the
final amplifier.

IActual power delivered to water-cooled
load. Amplifier output estimated 4o be 3
kw higher, due to resistance and radiation
losses between amplitier and load.

22 ’ TELE - TECH + August. 1947
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ON THE AIR

With Eimac Tubes,

When KSBR put the first 50-KW high-band FM trans-
mitter on the air Eimac tubes were in every important
socket. This was only natural, as Eimac tubes have been
associated with every FM transmitter development, in-
cfuding the original historic 1935 demonstration before
the IRE.

KSBR's 50-KW amplifier was designed and built by
Eimac to demenstrate the capabilities of the new Eimac
3X12500A3 multi-unit air cooled triode. A pair of these
new triodes in a grounded-grid circuit easily delivers 50-
KW at high-band FM frequencies, with power to spare.
Performance of this sort is made possible by sound vac-
uum-tube engineering. Because of its unique multi-
unit design, the 3X12500A3 combines high power capa-
bility with close electrode spacing and low lead induc-
tance, thus making it possible to produce high power at
VHF with low plate voltage and high over-all efficiency.
These same features make the 3X12500A3 an outstand-
ing performer at low frequencies.

Data on the 3X12500A3 and the 50-KW amplifier are
available. Write to

EITEL-McCULLOUGH, INC.
17@& San Mateo Ave., San Bruno, California

The final amplifier at KSBR—the amplifier
that made FM history—consists of little more
than two Eimac 3X12500A3 triodes and a pair
of shielded, low-loss tank circuits.

The unit is extremely compact considering
its power capabilities. Width 36"; Height
70”; Depth 25*.

TELE-TECH -+« August, 1947

Of Course...

TYPE 3X12500A3
ELECTRICAL CHARACTERISTICS

Filtament: Thoriated tungsten

Yoltage - - - - - - - - - - - - - . - . 75 v
Current =~ -« = o - - - - - - o - - - - . - 192 amp.
Amplification Factor {Aver.) - - - - - - « - - - 20
Direct [nterelectrode Capacitances [Av.)
Grid-Plate - - - - - - - - - - - - - - . - 95 wuf.
Grid-Filament - - - - - - - - - . o - - . 240 upid.
Plate-Filament - - - - - - - - - - - - - - 5 wufd,
Transconductance (e,= 3000 v, i,=4a) - - - - -« - 80,000 umhos
PRICE $700
TYPE 3X2500A3
ELECTRICAL CHARACTERISTICS
Filament: Thoriated tungsten
Yoltage - - - - - - « - - - - - - - - . 75 v
Current - - - - - - - . - o - - - . . - . 48 amp
Amplification Factor {Av.) - - - - - - - - - - . 20
Direct Interelectrode Capacitances {Av.)
Grid-Plate - - - - - - - - - - - - - . o . 20 wpf.
Grid-Filament - - - - - - - - - . o - - - . 48 uuf
Plate-Filament - - - - - - - - - . - - - . 1.2 ppf.
Transconductance (i,=830 ma, E,=3000 v} - - . . - 20,000 umhos
PRICE $165
TYPE 4X500A
ELECTRICAL CHARACTERISTICS
Filament; Thoriated tungsten
Yoltage - - - - - - - - - - « - - - < . 50 v
Current « + o - = - - - . . o o o .. .. 13.5 amp
Screen-grid amplification (Av.} - - - - - - - . < 6.2
Direct Interelectrode Capacitances (Av.)
Grid-Plate - - - - -« - - . o - . - o o o . 0.05 ppf,
Input = - = - - L v o e oo e e L 12.8 ppt
Output = = = = s - o e o oo . 5.6 puf.
Transconductance {i,=200 ma., E,~2500 v, E =500 v} - 5200 umhos

PRICE $85

Follow t!.e Leaders to

The Power of FM

www americanradiohistorv com
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Another FIRST for Western Eleciric

NEW Arc-Back Indicator in

Western Electric FM Transmitters
spots faulty mercury vapor recti-

Her tube surely ... instantly!

Arc—backs in mercury vapor rectifier tubes are rare—but
when one occurs it is essential that you locate the faulty tube
at once.

And that is exactly the function of the new Arc-Back Indi-
cator, an exclusive feature of Western Electric FM Transmitters
of 10 kw and higher powers.

Gone is the uncertainty as to which tube is at fault, for the
Arc-Back Indicator shows you instantly ... enables you to get
back on the air in a fraction of tlie usual time.

The new Indicator is only one of the major features which
put Western Electric FM Transmitters in a class by themselves.
The Power and Impedance Monitor—which gives an accurate,
direct measurement of the actual RF power fed to tlie antenna
system and, in addition, a method of measuring standing wave
ratio under full power output—is another. The Frequency
Watchman for precise, dependable frequency control is a third.

Investigate Western Electric before you buy any FM traps-
mitter. The Western Electric line ranges from 250 watts to 50
kw in power. Call yourlocal Graybar Broadcast Representative,
or write Graybar Electric Co., 420 Lexington Ave., New York
17, N. Y., for full information.

GEFICES IN §3 PRINCIPAL CITIES

TUBE

Heart of the new and exclusive Arc-Back Indicator circuit
is a saturated toroidal transformer which responds only to
reverse eurrent in its associated rectifier tube. When an
arc-back occurs, the voltage from the transformer fires a
small thyratron tube which removes high voltage and lights

TO TRIFPING CIRCUIT
" AND INDICATOR LAMP

the proper indicator lamp, visible through the glass front
door of the TRANSYIEW design transmitter. In case of a
string of “sympathetic” are-backs, only one indicator lamp
is fired—the one associated with the rectifier in which the
original arc-back oecurred.

— QUALITY COUNTS —

24
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TELE-

ELECTRONIC INDUSTRIES

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

High Standards for TV Sound

With television starting its mass entry into Ameri-
can homes, the quality of the accompanying sound
becomes increasingly important.

Many proposals have been made for various types
of diplex transmission for the sound accompanying
the TV picture. These new methods undoubtedly
have a great future in communication in general.
But so far, for TV sound, trials have indicated inferior
quality.

Attempts to lower the power used for the sound
until its range does not exceed that of the video
transmitter, also helps lower the quality of the
audio channel.

Instead of whittling down sound specifications, a
cardinal commandment in the TV decalog should be
“Let television service enjoy the highest-quality
sound available”.

Mass Production Penalties

Mass production involves so many economic ad-
vantages as to require no elaboration-—but it also
has its penalties. It becomes too costly to change
in order to keep step with progress. With hundreds
of thousand of dollars tied up in tools, dies, inventory
and engineering costs, a manufacturer can hardly
be criticized for side-stepping the need for junking
it all. It just isn’t being done. So while big-run
production makes for lower costs, lower prices ‘o
the public and a bigger market, it nevertheless func-
tions to stymie progress in keeping with technical
development. Often comparative smallness has its
compensations; it becomes possible, and economi-
cally feasible, to move just about as fast as the
brains of the organization can think.

Youth to the Fore

Recent highly technical radio meetings have re-
vealed strikingly the active part very young radio
specialists are now playing in our art. Today to
the front are youthful scientists, names unknown
to most of the industry, the products of Radiation
Lab and other wartime laboratory training.

These youngsters, a fine-looking group on the
whole, know their subjects so thoroughly that they
are able fluently to “talk” their contributions, with-
out notes or prepared papers. For college men they
rate ‘“fair” as speakers; some have that spark of
enthusiasm coupled with good diction, that sets them.
apart as excellent in public address. Some suffer
from the fault of tiresome monotone, not loud enough
to fill the room. Which reminds us that radio men
would be helped by a course in public speaking,

Facsimile Really Speeds Up!

Possibilities for facsimile loom larger. To thought-
ful engineers it has long appeared inevitable that
television principles must eventually take the place
of slower methods of facsimile transmission. The
day of the “printing press of the air’” may be dawn-
ing, for with the tremendous speeds credited to
newly developed RCA equipment, to be demonstrated
this month, and announced as being capable of “more
than a million words a minute”, the radio daily be-
comes a possibility. Obviously, equipment capable
of such an accomplishment likely will be too bulky
and certainly too costly for mass use in homes and
will remain so for quite a time. Meanwhile, though,
TV-facsimile methods can take an extremely im-
portant place in the business world of communica~
tions, and probably will.

————

ONE WORLD! -

OF AVIATION RADIO

—"It will become possible within the next five years for aircraft to operate in every part of the world with the same
system of radio guidance and the same instrumentation. Once having aftained that uniformity, the world will never again
suffer it to be lost.”—Dr. Edward P. Warner, oresident Interim Council, International Civil Aviation Organization, Montreal.
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Circularly Polarized Waves Give

By THOMAS B. FRIEDMAN. Cleveland Institute of Radic Electronics, Cleveland, O.

Design theory, practical application and advantages of the principle

in reducing effect of reflections and otherwise improving reception

® Considerable interest recently
has been evoked by the circular
polarization method of wave
propagation. Circular polarization
was used to a limited degree in
the recent war in conjunction with
airborne jamming  equipment,
where it was desired to jam enemy
radars in all planes of polariza-
tlon. For peacetime applications
this system offers many potential
benefits in comparison to the plane-
polarized wave radiation from
conventional antennas. The use of
this mode of polarization will of
course be confined to the vhf and
higher frequency ranges where
the antenna structures will not be
excessively large.

A brief description of circular
polarization may be helpful before
describing its applications. The
electromagnetic field radiated by
any antenna expands spherically
into space with the speed of light.
For a theoretical isotropic (non-
directional) antenna located at the
surface of the earth the configura-
tion of the electric and magnetic
flux on the surface of a hemis-
phere centered on the antenna
may be visualized as in Fig. 1.

Polarization Defined

Here the vertical lines represent
the electric field, and the horizon-
tal lines at right angles, the mag-
netic field. The directions of both
fields are transverse to the direc-
tion of propagation. In this ex-
ample, the radiation is defined as
being wvertically polarized. If the
current axis of the antenna is ro-
tated 90°, then the positions of the
fields are interchanged and the
radiation  becomes horizontally
polarized.

ANTENNA

Fig.a—dediécy  coucegllon  of  Spherical
waveiront, A small section of the suricce
is considered as a plane wavefront
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When only a small portion of
the spherical surface is considered
this can be regarded as a plane-
polarized wave, with the direction
of polarization specified by the
direction of the electric field vector
with respect to the earth’s surface.
For practical purposes the ideal
isotropic antenna field is replaced
by directional radiation in the ver-
tical and horizontal planes.

Mechanical rotation of a dipole
antenna on its center axis would
establish a plane-polarized field
rotating from horizontal to ver-
tical and back to horizontal again.
This conception affords a simple
approximation of the fundamen-
tals of circular polarization, al-
though in practice the actual field
rotation is accomplished elec-
trically, and the field rotates at an
angular velocity equivalent to that
of the carrier frequency.

Circular Generation

A circularly polarized wave can
be generated by the transmission
from the same antenna of two
plane-polarized waves of the same
frequency and equal strength, and
which are in space and.time quad-
rature. The resultant combination
of these two plane-polarized waves
is a field which may be conceived
as having a vector of constant
length rotating at an angular veloc-
ity ® in a plane normal to the
direction of propagation. If the
two plane-polarized fields are not

_ exactly equal in strength, or do

not have the proper phase rela-

Fig.2—Rotalien of a constant length
vector as the resultant of two sinusoidal
guadrature components 90° out of phase
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tionship, the more general case of
elliptical polarization results.

Actually, the field rotation is
not a physical phenomenon: the
two quadrature fields exist inde-
pendently in space. However, the
voltage in a receiving antenna im-
mersed in a circularly polarized
fleld is found from the principle
of superposition, i.e., combining
vectorially the voltages due to each
individual field.

The variation in intensity of the
horizontal and vertical fields is in
accordance with the equation:

e, = E,sin ot

e, = E,.sin {wt+90°) = E,..cos wt
where

e, = instantaneous value of the

horizontally polarized field

e, = instantaneous value of the

vertically polarized field

E.» — En. = maximum instanta-

neous value of each field

w = angular velocity of the

carrier wave = 2=f

Considering a receiving antenna
located in a plane perpendicular
to the direction of propagation. The
total voltage E induced in the
antenna is found to be:

E = En(sin «t+) cos ot}

(clockwise rotation)
E = E,(—sin «t4j cos «t)
(counterclockwise rotation)
This shows that the induced volt-
age in the receiving antenna re-
mains constant, regardless of its
position relative to the horizontal
or vertical components of the wave.

Fig. 2 illustrates the two qua-
drature vectors generating the
rotating vector E. The direction
of rotation shown is in accordance
with the IRE standards (for el-
liptical polarization) which speci-
fy that the observer locks in the
direction in which the wave is
traveling and notes the direction
of displacement.

A perspective visualization of
circular polarization is given in
Fig. 3. In Fig. 3A the horizontal
vector at the end of the helix is
maximum at time t. and the ver-
tical component is zero. One quar-
ter cycle later the vertical field
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Fig. 3—(Above) At lime T the field is
horizontally polarized (end of helix).
[Lower) One-quarter cycle later a maximum
vertical field exists atf same point

vector at the same point has reach-
ed maximum intensity, and the
horizontal component has dimin-
ished to zero. In between these
two points the resultant vector
has been due to a combination of
the vertical and horizontal fields,
and has rotated from the hori-
zontal to vertical position.

The tip of the resultant vector
is seen to generate a helix which
is pushed out into space at the
velocity of light. The helix pas-
sing over the antenna induces a
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voltage which varies from a posi-
tive maximum through zero to a
negative maximum, and then back
again, exactly as with an antenna
cut by a plane-polarized wave.
With circular polarization though,
the maximum induced wvoltage 1is
the same, no matter what the rela-
tive position of the receiving an-
tenna to the electric field, so long
as the antenna is in a plane paral-
lel with the wave front.

The equations above are the
simplest ones for circular polar-
ization, and are necessarily modi-
fied In practice by the radiation
characteristics of the transmitting
antenna in the horizontal and ver-
tical planes, and the elevation
angle of the receiving antenna.
If the transmitting antenna is non-
directional in the horizontal plane,
but has a vertical radiation char-
acteristic fi (#) = cos ¢ in the
vertical plane then another form
of the circular polarization equa-
tion is:

I = Ewcos ¢ (sinet + j coswt)

This illustration has been given
for a two-phase field, radiated
from a two-element circularly
polarized antenna. However, any
number of fields can be superim-
posed to yield a circularly polar-
ized wave if the proper phasing
of the polyphase field is supplied.
For example a three-phase field
radiated from a three-element an-
tenna as shown in Fig. 4 would be
circularly pelarized if the follow-
ing condition applies:

E = Ewicos wt+ Emcos (wt+1207)
+Ewcos (wt+240°)
where Ewi, Ew: and Ew: are maxi-
mum flelds of equal intensity.

Similarly the completely gener-
alized case for a polyphase field
due to k radiating elements lo-
cated at a theoretical point source
can be given by the expression:

E=Euf (8 ¢) sin (et+8)+
Eu: 1:(8, ¢) sin (wt+g:)+ .. .+
Ens £, (0, $) sin (wt+8)+...+
Ennl fu (39Y ¢>) Sin (wt+,31:)
k=m
= XEu fx (8, ¢) sin («t+8,)
k=1
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where

E=mv/m the instantaneous
total vector field intensity
measured at a unit distance
in a plane at right angles to
the direction of propagation

Emi=mv/m the maximum vec-
tor field intensity produced
by the k' radiating element
at unit distance

6 = elevation angle from a refer-
ence plane

¢ = azimuth angle on the refer-
ence plane

w = angular velocity

t =time in seconds

B = time phase angle of Em

"In general such a field would be
elliptically polarized, as in Fig. 5,
and would approach circular pol-
arization only for critical values
of phasing and intensities. Cir-
cular polarization is merely a lim-
iting case of elliptical polarization
and in practice it is found that
slight deviations from the circular
field occur even when all precau-
tions have been taken to assure
radiation of the fields in equal
strength and with proper phasing.

System Advantages

This difference makes it imprac-
tical to specify rigidly that radia-
tion be circularly polarized and
the relevant FCC standards refer
to a wave which is ‘‘circularly or
elliptically” polarized. In many
cases the wave is very nearly cir-
cularly polarized and for simpli-
fication in discussion can be re-
ferred to in general terms as a cir-
cularly polarized wave.

The advantages of using a cir-
cularly or elliptically polarized
wave for transmission might best
be understood if certain properties
attendant with plane-polarized
waves are first enumerated. Among
those considered is the necessary
alignment of transmitting and re-
ceiving antennas and the effects
of wave interference in reducing
signal strength at certain points,
together with the introduction of
time-delayed signals, due to mul-
tipath reflections. The latter case
is important in television.

If two dipoles are aligned as in
Fig. 6, and one used for transmis-
sion and the other reception, the
maximum induced voltage in the
receiving dipole will be observed
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Fig.5—Elliptical patterns wusually result-
ing from polyphase wave transmission
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Fig.6—Variation in voltage pickup for two
dipoles with change in relative alignment

when this antenna is parallel to
the transmitting dipole. Now if
the receiving dipole is rotateld
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through an angle « in the plane
normal to the direction of trans-
mission the voltage pickup will
diminish by the factor sin « until,
when the two antennas are at
right angles to each other in pa-
rallel planes, the theoretical pick-
up will be reduced to zero.

Similarly if the receiving an-
tenna is rotated in the plane pas-
sing through both dipoles the pick-
up will again drop off according
to the factor sin ¢ where ¢ is the
angle of the dipole with reference
to the transmitting antenna. This
angle becomes 90° when the end
of the receiving antenna points di-
rectly at the transmitting antenna,
and again the pickup is zero.
Therefore, for any position of the
receiving antenna relative to the
transmitting antenna the wvoltage
pickup varies as follows:

E = Ew sin « sin ¢
where E. is the voltage pickup
when the two antennas are paral-
lel.

If a circularly polarized trans-
mitting field is present the factor
sin « is eliminated and the voltage
pickup of the receiving antenna
is:

E = Ew sin ¢

This simple identity reveals that
a theoretical plane of zero voltage
pickup for plane-polarized trans-
mission has been reduced to a
theoretical point of zero pickup
if a circularly polarized field is
radiated. Actually reflections from
the ground and various structures
will modify these relationships so
that some slight field pickup is
possible no matter what the an-
tenna position.

By the use of circular polariza-
tion, therefore, the receiving an-
tenna is allowed an additional
degree of freedom in placement
as compared to restrictions im-
posed upon the placement of
an antenna for receiving plane-
polarized transmissions. This ad-
ditional freedom may be of par-
ticular value when considering the
problem of FM transmission to a
very large number of receiving
locations from several FM trans-
mitting stations in the same area.

The myriad receiving antennas
are certain to be positioned at
random angles, and when it is con-
sidered that the wvarious trans-
mitting antennas will lie at dif-
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ferent azimuthal angles from any
receiving location it appears that
an antenna at the receiving point
with marked directional gqualities
may be undesirable. As present
FCC FM standards specify hori-
zontal polarized transmissions as
the basis for allocations, the use
of a simple non-directional ver-
tical antenna would not give op-
timum reception and a non-direc-
tional horizontally polarized an-
tenna requires somewhat complex
structures not always possible in
the average home. Circular polar-
ization would appear to offer a
means of resolving the difficulty
of providing adeqguate service to
all locations.

Its advantages are further em-
phasized when considering the
case of the built-in dipole and
power cord antennas in home
radios, and the vertical automo-
bile whip antenna. In the former
case it is probable that many FM
receiver purchasers will demand
a set requiring no external receiv-
ing antenna, having been in-
fluenced by the virtual disappear-
ance of external antennas for AM
broadcast band reception. While
it would be possible to position
the FM receiver physically for
optimum performance, the receiv-
er location and alignment usually
is dictated by the housewife on
esthetic grounds of room appear-
ance and not on electrical field

Fig.8—Helical antenna which will radi-
ate directional or non-directional cir-
cularly polarized waves
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Fig.7—Noa.directional  two-element an-
tenna for radiating circularly polarized
waves (United Broadcasting Co.)

considerations. Thus in the resi-
dence a circular polarized wave
may be able to better satisfy these
conflicting demands than if plane-
polarization is used.

Mobile Receiving Antennas

The advent of the automobile
FM radio is undoubtedly near at
hand, and the problem of provid-
ing satisfactory service to car lis-
teners cannot be ignored. For the
car, even more than in the home,
the requirement is for an antenna
which is uwnon-directional in the
horizontal plane. While there are
numerous solutions to the problem
of obtaining a non-directional
horizontally polarized antenna,
the necessary structure (at 100
mc) is hardly adaptable. to the
automobile, and continuance of
the whip antenna, now almost
universally used for AM auto re-
ception, is indicated.

Stations using only horizontally
polarized transmission to serve
the public may give most listeners
adequate service, but inferior
service to the motorist. In this
regard 1t should be remembered
that for low receiving antenna
heights, such as will be encoun-
tered on the automobile, vertical
polarization has a higher field
strength than horizontal.

A logical solution to these va-
rious problems could be the use of
circularly polarized transmission.
In fact it may be the best practical
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solution unless the FCC FM polar-
ization standards are altered to al-
low vertical or diagonal polariza-
tion, or some engineer is able to
design an unobtrusive horizontally
polarized non-directional antenna
for mounting on a car.

Up to this point the discussion
has been concerned with a field
ideally radiated over an obstruc-
tionless earth. When considering
the effect of the numerous struc-
tures from which the waves will
be reflected, or inside of which the
receiving antenna may be located,
there may be a rather considerable
modification in the observed re-
sults. Both advantageous and dis-
advantageous factors can be ex-
pected to appear,

A complete evaluation of the di-
verse or similar results found
when using plane- or circularly
polarized waves must of necessity
be based on a sufficiently large
number of actual field strength
measurements, taken at locations
and In positions where the effects
of the two forms of radiation are
to be compared. Existing knowl-
edge on this matter is rather
meager, and often more qualita-
tive than quantitative. The engi-
neering staff of the United Broad-
casting Co., Cleveland, Ohio, is now
engaged in a field strength meas-

Fig.9—Crossed dipole arrangement far
radiating two-phase circularly polarized
waves

{a)

B>

X+

To Transmitter
(or receiver)

{b)
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urement project which, it is hoped,
will considerably enlarge the
available information on the topic
and enable more accurate deci-
sions to be made in regard to the
use of this form of radiation. Sev-
eral points are being investigated,
of which some will be mentioned
nere.

Intensity Measurements

One of the studies will involve
measurement of the standing wave
patterns from the horizontal and
vertical fields while a measuring
car is in motion. In built-up areas
it has already been found by sev-
eral investigators in the vhf range
that wave interference due to re-
flections from buildings sets up a
rather marked standing wave
pattern. Recording instruments
show that sharp nulls and high
peaks follow each other with fair
regularity as the receiving antenna
is moved in the field. Thus an
automobile may experience rapid
fading, or a fixed receiver may be
so placed as to be situated in a
null area.

Considering either the vertical
or horizontal plane - polarized
component of a circularly polar-
1ized field it is evident that the
same standing wave pattern will
exist whether or not the quadra-
ture field is present. The problem
is to find out if the nulls and peaks
of the two patterns are in general
sufficiently displaced from each
other so that one component will
be able to “fill in” the field at
points where the other component
has dropped to a low level. An
averaging effect between the two
standing wave patterns would
give a more uniform field over
a wide region.

Another matter to be investi-
gated is the pickup of a randomly
placed antenna located inside a
building. Purely theoretical sta-
tistical computations have indi-
cated that the gain of a randomly
placed plane-polarized receiving
antenna located in a circularly
polarized field will be appreciable
as compared to the signal induced
in the same antenna randomly
placed in a plane-polarized field
whose strength is equal to one of
the quadrature components of the
circularly polarized field.

In many of the randomly po-
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sitioned antennas the gain cor-
responds to a substantial increase
in the effective radiated power
of the transmitter. The gains con-
sidered for all antennas vary in a
statistical manner, but in no case
will the antenna in the circularly
polarized field have less pickup
than if it were in a plane-polar-
ized field. A noticeable improve-
ment in signal strength will accrue
to the majority of receivers.

The free space conditions may
be modified considerably when the
receiving antenna is located in-
side a building, and do not lend
themselves as readily to theoretical
analysis. Field strength measure-
ments on both plane- or circularly
polarized waves have heen made
inside a number of representative
residences. It is found that a plane-
polarized wave upon passing into a
building often has its polarization
shifted by the metallic wiring and
plumbing in the walls of the strue-
ture. In the general case the plane-
polarized wave outside the house is

CLOCKWISE

Allfirsi)

A(later) RECEIVER
B
COUNTER CLOCKWISE J
Fig,10—Manner in which a circularly

polarized antenna used for reception will

discriminate against @ wave of oppeosite

rotation to that for which the antenna
is connected

converted into an elliptically
polarized wave inside, and in ex-
treme cases the plane of maximum
pickup is at right angles to the
plane in which the wave was
propagated. More often the maxi-
mum field inside the house occurs
at some random angle.

When a circularly polarized
wave enters the building it is also
distorted and becomes an elliptic-
ally polarized wave. In effect then
a building may be said to possess
“built-in” elliptical polarization
properties.

The United Broadcasting Co.
engineering studies are utilizing
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transmissions from the antenna
of Fig. 7, which is the radiator
for experimental station W8XUB
owned and operated by this com-
pany. By means of antenna feeder
switching arrangements the an-
tenna can be used as a straight
horizontally polarized antenna, a
vertically polarized antenna or a
circularly polarized antenna as de-
sired. Fields of equal strength can
be radiated in the horizontal or
vertical planes either singly or si-
multaneously as demanded. When
only one field is radiated the
transmitter power is reduced so
that the energy not required, be-
cause of the elimination of one
field, disappears.

Television Applications

The various plane and circularly
polarized measurements made at
several locations have been re-
cently evaluated statistically and
indicate that a noticeable gain
exists when circularly polarized
transmission is used. These ex-
perimental measurements are
being extended until it is shown
positively that a sufficiently large
sample has been taken to reduce
the weighted statistical error to a
low value.

In addition to the modified con-
cept due to the influence of build-
ings the effects of ground reflec-
tion also can be considered for
circularly polarized radiation, par-
ticularly with regard to reversal
of the effective direction of rota-
tion. This matter may be of im-
portance in television applica-
tions, but is not presently being
considered in the tests described
herein.

If reflection of a clockwise cir-
cularly polarized wave will re-
verse the phase of one field by
180°, but not the other, then the
direction of rotation of the fleld
will be counterclockwise. Further,
if a clockwise circularly polarized
receiving antenna is used, then
the reflected component may be
rejected and only the direct com-
ponent accepted. Such a scheme
could well be advantageous in
television, where multi-path time-
delayed reflections show up as
“ghosts” on the receiving screen.

This proposal was actually test-
ed several years ago in conjunc-

(Continued on page 100)
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Multi-Channel Selective Calling

By R. C. FERRAR and ]. M. LANXNER, Engineers

Federal Telephone & Radio Corp.

Frequency-sensitive reeds operated by low-frequency sub-carrier signals per-

mit individual calls to any number of receivers from four to thousands

@ A new electronic selective call-
ing system capable of providing
a large number of channels for
mobile radiotelephone eguipment
has been developed by Federal
Telephone and Radio Corp., Clifton,
N. J. This system, known as
“Selecto-Call,” can be incorporated
in all Federal mobile receiver
chassis and, as a result, a special
selector unit is not required in the
automobile; thus effecting a saving
in overall weight and size of the
equipment.

The Selecto-Call circuit enables
a suitably equipped conirol station
to contact, at will, any specific
mobile unit or group of mobile
units to the exclusion of the others
in the system despite the fact that
all receivers are tuned to the same
frequency. This is accomplished
by incorporating in the mobile re-
celver frequency sensitive decoders
each of which responds to a par-
ticular frequency within the range
of 153 to 442 cycles per second. In
normal or standby operation the
audio system of the receiver is
silenced and when the proper de-
coder signal is received either the
audio is automatically turned on
or a buzzer is actuated, alerting
the mobile receiver operator to
the fact that there is a call for him.

There are three general types of
mobile equipment now in opera-
tion. One, known by Federal as
the FTR emergency communica-
tions equipment, is designed to
meet the requirements of police,
fire and ambulance -departments,
and other such services. In this
equipment, each system is pro-
vided, upon reguest, with four
mobile channels and it is possible
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he selective calling sys-

tem described in this
article is not limited in appli-
cation to mobile eqguipment.
It should alsc find application
in point-to-point communica-
tions and wherever remote
mndication is desired. The sys-
tem can be modified to suit
individual requirements such
as increasing the number of
channels to 10,000 and pro-
viding ‘‘lock-in” circuits so
that each channel approaches
a “private” line status rather
than all channels being, in
effect, on a ‘“party” line.

to contact any one of these groups
without disturbing the others.
The second general type of se-

lective calling, designed primarily
for taxicab dispatching, is called
the “810 Line and Common Call
Selecto-Call”’. This system has a
maximum of 810 channels and
also provides one common decoder
signal so that all mobile units can
be contacted at the same time in
one operation. This type of equip-
ment can only be used in applica-
tions where the central station can
exercise complete control over the
operation of the mobile units;
otherwise interference between
mobile transmitters would be in-
evitable.

The third general type is de-
signed to provide mobile telephone
facilities to the public. Here the
problem is more complex. Whereas
all mobile units in this system
could be operated on one frequency
and each unit provided with an

Fig. 1—Schematic diagram of the Selecto-Call circuit in the mobile radio telephone
equipment developed by Federal Telephone and Radio Corp.. Clifton, N. J.
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individual channel as in the 810
line equipment, this is impractical
since, in effect, it means that 1,000
or more subscribers would be on
one ‘“party” line. Obviously the
service rendered under these con-
ditions would be poor. For this
reason about 80 channels are as-
signed to one frequency.

However, when the system in
one city is coordinated with that of
another city an increased number
of channels is necessary. Assume
that New York and Washington
provide mobile telephone facili-
ties and both operate on the same
series of frequencies. This is pos-
sible since signals originating in
the Washington area could not
normally interfere with those
originating in the New York area.
Assume also that a New York
mobile subscriber, whose phone
number is 326, travels to Washing-
ton. If the number 326 has not
been assigned to any of the Wash-
ington subscribers, then the New
York subscriber can be reached in
‘Washington without causing any
confusion. Thus a nationwide
mobile  telephone  service is
planned, a fairly large number of
channels may be necessary.

Basically the same selective call-
ing system is used for all these ap-
plications. Fig. 1 is a simplified
schematic of the Selecto-Call cir-
cuit. However, before the operation
of this circuit can be understood a
brief description of the signal
transmitted by the central station
is necessary.

The audio freguencies to which
the decoders are sensitive are be-
tween 153 and 442 cycles. Direct
phase modulation of the rf carrier
with frequencies as low as those
in the 153 to 442 cycle range can be
done only with very low devia-
tions, and is therefore not prac-
tical. Instead, a sub-carrier system
is used in which the low frequency
signal amplitude modulates a 7,-
000 cycle sub-carrier which in turn
frequency modulates the rf carrier.
In this 7,000 cycle range no fre-
quency modulation difficulties are
encountered. At the receiver the
FM signal is converted back fo
amplitude modulated audio by the
discriminator circuit, This accounts
for the 7,000 cycle band press filter
to be described subsequently.
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Fig. 2—Schematic of the 4-channel decoder
unit

Fig. 3—S8chematic of the
decoder unit

1000-channel

Fig. 4—Schematic diagram of the 810-
line and common call decoder

Returning to the operation of
the Selecto-Call circuit in the re-
ceiver. The receiver is a conven-
tional double-conversion, crystal-
controlled 14 tube superhetero-
dyne. When in standby position
the audio system is silenced by 'a
squelch circuit which maintains
control until the proper decoding
signal is transmitted by the central
station or the receiver audio is
switched to a non-selecto-call con-
trolled position and “on-fre-
quency” signal is being received.

System Operation:

From Fig. 1 it can be seen that
while in standby position (receiver
audio silenced), relay coil Ki,
which operates contacts A, B, C,
is held closed by the plate current
flowing through the 2D21 thyraton
V7. The relay will open, energiz-
ing the audio system through these
contacts, when ©plate current
through the thyraton is stopped.

www americanradiohistorv com

The method of controlling the fiow
of thyraton  plate current is the
key to the entire operation of the
squelch circuit.

The grid bias on the thyratron,
which controls the flow of plate
current, is derived from two
sources. One source is the 2nd
limiter grid bias voltage and the
second source is the output of the
2nd limiter plate. The 2nd limiter
grid voltage is always saturated

- either on noise or on an ‘“‘on-fre-

quency’’ signal and is always of
negative potential. The voltage
from the 2nd limiter plate when
no signal is present, on the other
hand, consists of noise pulses, the
positive peaks of which exceed the
steady negative voltage derived
from the 2nd limiter grid. The re-
sultant instantaneous voltage on
the thyratron grid is thus made
positive, permitting the tube to
fire, draw current and close the
plate relay Ki.

Closing the relay operates the
contacts and causes the following
to occur:

1. Contact (A)

(a) The output of the discrim-
inator is placed across the C31-
R32 network which shorts out
the speech frequencies. This does
not effect the 7,000 cycle signal,
however, since isolation is pro-
vided between the short circuit
and output of discriminator.
Thus only the amplitude modula-
ted sub-carrier is fed to the grid
of the 1st audio amplifier V8.
(b) Negative voltage is removed
from thyratron grid;

2. Contact (B)

(a) The B+ voltage is removed

from the screen grid of the audio

amplifier.

(b) Plate voltage is supplied to

the Reed amplifier V10.

Now consider the action of the
circuit when an “on-f{requency”
signal is received. As in any con-
ventional FM receiver the signal
is amplified, limited and then de-
tected by the discriminator. If the
modulation consists of speech, it
is effectively shorted to ground at
the center of a speech band-pass
filter connected to the output of the
discriminator. Sufficient isolation
is provided between this short and
the discriminator to avold inter-
ference with the 7,000 cycle band
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pass filter also connected to the
discriminator output for Selecio-
Call modulation. If the modulation
consists of a 7,000 cycle sub-carrier
with a tone or a sequence of tones,
corresponding to the decoder num-
ber, as amplitude modulation, it is
passed, with relatively low atten-
uation, through isolating resistor
R29, fixed tuned <circuit L3 and
C25, coupling capacitor C27 and
isolation capacitor C28, to the grid
of V8, the lst audio amplifier, a
type 6AQ9 tube.

When the receiver is in standby
condition this tube, V8, operates
as a grid leak delector. This is
true since its grid bias is derived
from the cathode circuit of ampli-
fier tube V10 and the 2nd limiter
grid. When the relay is closed,
V10 draws current and applies a
positive potential across grid leak
resistor R42 through R43, which
is sufficiently large to drive the
junction of R42 and R43 positive.
This results in practically zero
bias on the grid of the 6AQE where
the 7,000 cycle signal is demodu-
lated.

The demodulated and amplified
tone or tone sequence is fed from
the plale of V8 through coupling
capaciter C37 to a filter consisting
of B39 and C36, which reduces the
7.000 cycle component present in
the V8 output. The call-tone fre-
quencies are then applied to the
grid of the cathode biased Reed
amplifier. This tube. a 6AKS,
serves as an amoplifier for the call-
tone frequencies. The output of
V10 is applied directly to the pri-
mary of Ti, (Figs. 2, 3, 4), the
transformer in the decoder.

Fig, 7—Selecto Call decoder unit iz plugged into existing Federal
mobile receivers in a manner similar to the insertion of « tube,
thus is easily removable for servicing

If the call-tone frequency or
sequence of frequencies correspond
to the code number of the decoder,
it becomes operative and a negative
voltage is applied across the grid
of the thyratron, V7, cutting it
off. The manner in which the de-
coders function to apply the nega-
tive potential will be described
later.

When the plate current in V7
is cut off the relay coil operates

Fig, 5—Typical installation of radio tele-
phone equipment using Selecto Call system
for selective calling of mobile units

and the position of the contacts is
reversed. The results are as
follows:

1—The negative voltage gener-
ated across the second limiter is
applied directly to the grid of the
thyratron. The thyratron plate
current is cut off as long as the
negative voltage is greater than
any positive peak of noise from the
second limiter. This noise, is, of
course, reduced or totally absent
in the presence of “on-{requency”
signals. (Contact A).

2—The plate voltage is discon-
nected from the Reed amplifier
tube V10, thus removing the source
of positive voltage from the grid
resistor of V8 and allowing it to
function as a class A amplifier with

negative bias obtained through re-
sistor R41 from the second limiter.
(Contact B).

2—The short to ground from the
speech band-pass filter at the out-
put of the discriminator is removed
and the 7,000 cycle band-pass filter
is shorted to ground at its center,
where the short does not interfere
with the speech circuits.

4—B voltage is applied to the
screen grid of the audio amplifier,
cnergizing the receiver audio.

When the atlendant at the called
recciver removes the microphone
or handset from the hook switch to
answer or to place a call, the
Selecto-Call circuit is by-passed
and the call tones need not be re-
peated during a two-way push-to-
talk conversation. This is accomi-
plished by connecting the negative
voltage from the second limiter
through contacts {contact C in Fig
1) on the hook switch directly to
the grid of the thyratron V7 which
in the presence or absence of noise
from the second limiter de-ener-
gizes or energizes the receiver
audio output in a manner depend-
ing only upon the absence or pres-
ence of radio frequency signals as
previously described. A Selecto-
Call switch, if provided as part of
the system, places the receiver in
the carrier-contrclled condition in
the same manner as the hook
switch does.

The main difference between the
three general types of mobile
equipment previously described
occurs in the decoder circuit. Figs.
2, 3. and 4 are schematic diagrams
of the four-channel decoder., 810

(Continued on page 97)

Fig. 8—Typical installation of Federal's mobile equipment in the
trunk compartment of an automobile showing the position of the
selector unit in the withdrawn receiver
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? Engineering - wise,
television relaying methods are

inter - city

not too difficult, and, as most
everyone knows, there are several
ways in which pictures and sound
can be spread around to make net-
work operation possible. But in
any case the cost of the spreading
around will astonish many station
operators and may give pause to
not a few of them.

Those are two of the things that
broadcasters who attended the
June 9 public hearing staged by
FCC, to look into the matter of
relaying possibilities and prob-
abilities, learned and carried home
with them. For the first time they
were brought face-to-face with
actual rates they will be expected
to pay if they elect to use common
carrier methods. Briefly, AT&T,
which is the Bell System, has set
these rates, which will become
effective August 1:

Bell 8ystem radio relay tower on top of

Jackie Jones mountain, Haverstraw, N, Y.

which is part of the New York to Boston
system soon to be pul in operalion

For one-way picture transmis-
sion, broadcasters will pay $40 per
circuit mile per month for service
8 hours a day, 7 days a week —
plus a connection charge of $750
per month per station connected.
If desired, occasional service can
be arranged for $1.25 per circuit
mile for the first hour, plus a con-
nection charge of $250. A station
connection js required for trans-
mission into or from an inter-
city channel. In addition, broad-
casters would pay the regularly
established rate for an audio chan-
nel which is $6 per airline mile per
month for Class A stations and $9
for Class AA. In other words, if a
broadcaster used a one-way video
channel for 32 hours a month the
cost would be $10,940 for the New
York-Washington facility.

Cable Investment

Communication engineers real-
ize that the great amount of de-
velopment, planning, material,
labor and testing that has gone
into this relatively short cable rep-
resents a huge investment. There
are operating and upkeep costs as
well as a return on the investment

CC Studies TV Relays

expected by the American Tel. &
Tel. Co. Actually the rate charged
for TV relaying would be higher
if the New York-Washington
coaxial cable, long used on an ex-
perimental basis, was not used for
multi-channel telephony while not
carrying television programs. How-
ever the announced tariff will be
a heavy burden on TV at this
time. It is sufficiently high to en-
courage independent broadcasters
to establish their own radio relays.

But to get a complete picture of
this FCC conference, ably presided
over by George E, Sterling, chief
engineer of FCC, let us note events
as they occurred. The purpose of
the meeting was to acquaint pres-
ent and prospective TV broad-
casters with the plans of the com-
mon carriers for inter-city relaying
and to allow the carriers, in turn,
to learn the present and future
needs of the broadcasters. The
conference did a great deal to
clarify and to throw into relief
this vital problem facing television
—network operation.

The first report was from the
Bell System representatives, who
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tor Inter-City Network Systems

Common-carrier rates seen emncouraging broadcasters to develop own micro-

wave

facilities—Many existing experimental relays capable of expansion

gave the progress on coaxial and
radio relay facilities. Approximate
dates when wvarious cities would
have service were mentioned. The
cable connecting New York City,
Philadelphia and Washington 1Is
now in operation. It transmits
video frequencies up to about 3
mc, as contrasted with about 4 mec
for most TV transmitters.

Instead of the coaxial cable, a
series of radio relays are used to
link New York City with Boston.
Operation is expected .in the near
future. The next radio relay cir-
cuit to be built will be between
New York City and Chicago. Fol-
lowing the route shown on the map
this will have the improvements
of;: a new type of shielded lens
antenna capable of operating uni-
formly over the band 3700 to 4200
mc; band pass filters which divide
this band into 6 two-way channels
and finally amplifier refinements
which will allow 35 repeaters to
be used in the 900 mile circuit and
still keep the noise below the level
that causes disturbance. It is too
early to predict the frequency band
to be transmitted.

NETWORK SYSTEMS

’ CONFERENCE

‘ SUMMARY

' 1—Network operation is vi-
tally tmportant to the fu-
ture development of tele-

vision.
2—Radio relays appear the
most  economical  inter-

connection method.

3—FCC should assign a block
of frequencies adequate
for the service.

4—Relay service by common
carrier will be offered by
the Bell System certainly;
by Western Union prob-
ably; by Raytheon pos-
sibly.

5—Broadcasters are ready to
establish their own radio
relay systems. (Philco and
GE now have them.)

6—Many TV  broadcasters

| will be without network

programs for some time.

Explaining that Western Union
has operated an experimental radio
relay system between New York
and Philadelphia since 1945, and

that during the summer of this
year a second system connecting
New York and Philadelphia to-
gether with a much larger system
connecting New York, Pittsburgh
and Washington will be placed in
operation, Radio Research En-
gineer J. Z. Millar introduced a
chart to show future plans.

He pointed out that since the
cities selected for reperforator
switching centers within the tele-
graph network are all large places,
it is not surprising that connec-
tions are planned for 22 of the 36
cities mentioned in Public Notice
7762. As mentioned previously, the
system between New York, Phila-
delphia, Pittsburgh and Washing-
ton (which also includes a station
just a few miles north of Balti-
more) is practically complete.
Western Union has either optioned
or purchased tower sites as far
west as Minneapolis and Kansas
City, as far south as Atlanta, and
toward Dallas. Surveys have been
completed in other sections, par-
ticularly on the west coast. With
the exception of Boston, New

" Orleans, Seattle and Miami, the

renamvi o way
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remaining cities could be reached
by short extensions to the planned
network, as required by telegraph
volume, television, or other service
requirements, but even these four
cities which require long exten-
slons can be connected if the re-
quirements are established.

A spokesman for Raytheon ex-
plained that they had plans for
common-carrier service from San
Francisco to Los Angeles, and two
years ago had experimented with
a link between New York and Bos-
ton which could be re-established
in six months. At present Raytheon
has no relays operating, although
the ground work for satisfactory
transmission by microwaves has
been laid. They frankly guestion
the economics of TV relaying, and
ask “Can it be made to pay?”’
Estimates indicate that 1 to 1.5
billion dollars income would be
needed to support four national
networks.

DulMont Labs., operating TV
stations in New York and Wash-
ington, prefer to have their pro-
grams relayed by common-carrier
provided the facilities are avail-
able when needed and the charges
not excessive. Engineer T. T. Gold-
smith then suggested that, if say
8 Dbroadcasters joined forces, a
network could be cooperatively
established, for instance linking:
New York, Trenton, Philadelphia,
Reading, Lancaster, Wilmington,
Bzaltimore and Washington. This

radio net it was estimated could
be operated in two-way service,
28 hours a week, at a cost of $5
per hour per station. If 4 channels
were available, the cost would
drop to $2 per hour per station.
This rate would allow amortizing
the equipment costs, which were
estimated at $211,000. Construc-
tion would require 9 months.

Philco Corp. has operated . its
New York-Philadelphia relay* for
some time, and has established a
Philadelphia - Washington link.
They believe that TV broadcasters
can set up and maintain their own
networks at a cost much lower
than that announced by the Bell
System. It was pointed out that
the 3 mec channel width offered
by the Bell System was too nar-
row. It should be 4 mec.

GE’s Radio Relay Net

The General Electric Co. an-
nounced that it has a one-way
microwave relay system, for both
picture and sound, operating be-
tween New York and Schenectady.
This may be extended to Syracuse
and Rochester. The relay points
of the operating net are illustrated.
In their presentation to the FCC
they wisely point out the funda-
mental importance of supplying
*Though the Philce microwave relay system

has been in use for some time to transmit
programs from WMNBT in New York to WPTZ
in Philadelphia, it was used for a northbound
transmission for the first time on June 17
when WPTZ relayed Princeton’s commence-
ment exercises to WNBT; program was then

routed over the AT&T coaxial cchble ond
broadeast in Washinglon by WNBW.

Close-up of the transmitting and receiving antennas at Raytheon’s New York Terminal

i
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Parabolic reflector and antenna system of

Philco experimental microwave television

relay system shown mounted at center of
tower just above platiorm

TV programs to the smaller sta-
tions not equipped to originate
elaborate programs. Five to seven
networks may be established for
this purpose. Microwave relays are
the most economical. It is neces-
sary to provide sufficient fre-
quencies in that portion of the
spectrum where development work
already has been done, so that
satisfactory relay eguipment can
be made available without de-
velopment delay. It is vitally im-
portant that the frequency bands
now set aside by the FCC for re-
laying TV not be disturbed.

Chief of FCC’s engineering sec-
tion, Plummer, asked each TV
licensee, or permittee, the approxi-
mate date his station would be
ready for, or desired, common-
carrier network service. After each
statement, a check was made with
the Bell System’s plans to see if
their service would be ready by
the date mentioned. It was evident,
that even with the good progress
now being made in installing relay
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Leit—Typical Raytheon automatic microwave

facilities, it would be impossible
to have common-carrier service
ready by the time the majority of
the TV broadcasters thought they
would go on the air.

Statements from the broadcast-
ing chains, ABC, NBC, and CBS,
indicated that they all will use
common-carrier to supply TV pro-
grams to their own stations in the
several cities where they will be
located.

In spite of the many difficult
angles to this perplexing problem
of connecting our vast country by
a television web it is confidentially
predicted that we can look forward
to the time when the stars per-
forming in Hollywood will appear

repeater stalion at Lewisboro, N, Y.
Center—Philco’s tower at Mi. Rose, N. ]. for microwave relay system operating at
1350 mc. Right—View of General Electric’s Helderberg mountain tower

on the television screens in New
York City, and the fashions of
Fifth Avenue will be observed by
the ladies of Dallas! This predic-
tion is based on today’s results in
transmitting pictures over the

coaxial cable between New York
and Washington, and also upon
the ability demonstrated in the
past by the various groups of en-
cineers now developing infer-city
radio relays.

Topographical presentation of the GE microwave relay between New York and Schnectady
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Advantages of PCM for Radio Relays

Communications engineers who
have studied the characteristics of
the Pulse Code Modulation system
reported last month, developed by
engineers of the Bell Telephone
Labs., and have tested its capa-
bilities believe that the PCM sys-
tem 1§ naturally best suited for
communication over relay net-
works. As stated in the previous
report, this systemn is particularly
suited for circuits where long

TELE -TECH ¢ Auqust, 1947

chains of repeaters are en-
countered, each of which might
contribute appreciable noise. The
system functions through the use
of pulses having only off-on
characteristics and so may be re-
generated or restored to their
original form if done at points
along the system before the wave
shape has been distorted too much.

Experimental evidence indicates
that speech transmitted over the

www americanradiohistorv com

PCM system at a constant level
could be transmitted with only
three or four digits in the code
unit. However, when the volume
range varied it was necessary to
add more digits. Based on the
B.T.L. tests it was reported that
the number of digits required de-
pends not alone upon the speech
quality required and volume range
but also upon the background
noise present in the input signal.
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Wide Band Oscilloscope Amplifier

By C. E. HALLMARK*, Senior Member, and R, D. BROOKS*, Associate Member, 1. R. E.

Balanced push-pull direci-coupled stages provides characteristics

necessary for square wave analysis and television applications

® Faithful oscilloscopic display of
a television picture signal wave
form imposes a number of severe
requirements on the performance
of the oscilloscope signal amplier.
Among these are time of rise and
overshoot both of which are depen-
dent upon the high frequency
(amplitude and phase) character-
istics of the amplifier. The actual
time of rise permissible in the os-
cilloscope amplifier will depend
upon the characteristics of the tele-
vision signal to be displayed—
resolution, number of scanning
lines per second and subject matter
in the image,

In general, the oscilloscope sig-
nal amplifier will be required to
have a somewhat shorter time of
rise than that represented by the
steepest wave front in the signal.
The exact factor is not known to
the writers but experience has
shown that a time of rise of ap-
proximately 0.06 microseconds is
adequate for displaying the signal
resulting from a test chart tele-
vised on the present standard 525-
line system. Such performance
permits an accurate display of any
wave front which can be trans-
mitted within the 4.5 me band-
width limitation set forth by the
FCC.

The question of permissible
overshoot in the oscilloscope sig-
nal amplifier is somewhat more
arbitrary. Ideally, of course, it
should be zero. Practically, if the
overshoot is kept below 3%, with
the above time of rise the oscillo-
scope is useable for most television
application purposes.

*Farnsworth Television & Radie Corp., Fort
Wayne, [nd.

38

OR television oscilloscope

signal amplifier use, a
balanced direct-coupled am-
plifier is described which has
a net bandwidth of 15 mega-
cycles and extends down 1o
zero frequency. The maxi-
mum time of rise and over-
shoot are respectively 0.04
microseconds and 2% and the
response to a one cycle-per-
second square wave is faith-
ful to within 1%. The output
voltage will give 3% in. de-
flection on a tube operated at
6kv. Amplitude distortion 1is
less than 109,.

Another requirement involves
the low frequency performance of
the oscilloscope signal amplifier.
In order to study the functioning
of such elements as clippers, dc
restorers, clamps, etec., it is fre-
quently required that the oscillo-
scope used bhe capable of display-
ing a 60 cycle per second square
wave with a tilt of less than 19%.
This implies not only the use nof
long time constants in the oscillo-
scope signhal amplifier coupling cir-
cuits but also somewhat precise
compensation.

It has been the writers’ experi-
ence that while such compensa-
tion can be achieved, it is difficuit
to retain over a long period of
time due to drift in certain of the
compensating elements. From this
standpoint, therefore, it appears
most desirable to extend the fre-
quency response of the amplifier
downward to zero frequency. Such
a characteristic also permits the

www americanradiohistorv com

accurate display of a television
signal wave form containing a de
component.

Circuit Arrangement

The schematic diagram of one
version of the amplifier (less peak-
ing elements) which meets all the
above requirements is illustrated.
The load resistor values are based
on a theoretical cut-off frequency
of 31.8 mc and fractional section
(half-section or less) constant-k
peaking. If no peaking is used, the
time of rise will be approximately
0.06 microseconds and the over-
shoot will be identically zero. A
time of rise of 0.04 microseconds
with an overshoot figure of less
than 29 can be achieved by use of
suitable shunt peaking.

The signal input is unbalanced
and the first stage is a cathode
coupled dc phase inverter. Suc-
cessive stages are balanced direct
coupled, the plate and screen sup-
ply for each being derived from
the cathode potential of the stage
following. The difference current
between adjacent stages is bled
off through a suitable cathode re-
sistor.

All stages operate Class A, the
bias for each (except the phase in-
verter) being developed by the de
drop in the plate load resistors of
the preceding stage. Bias for the

,phase inverter stage is determined

by the adjustable potentiometer
across the power supply. Centering
is accomplished externally by ad-
justment of the input grid aver-
age potential with respect 1in
ground.

It is noted that amplitude dis-
tortion tends toward cancellation
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Schematic diagram of one version of the amplifier (less peaking elements). No capacitors are used, the balanced arrangement giving

in any pair of stages. The extent
to which this effect is realized de-
pends upon the similarity of tube
characteristics over their respec-
tive normal operating ranges. Note
that no capacitors are used in this
circuit. High frequency stability is
achieved by virtue of the balanced
arrangement.

Low frequency performance and
stability with respect to supply
voltage will be apparent upon con-
sideration of the direct current
path through the amplifier. Any
disturbance in the supply voltage
is rapidly attenuated as it pro-
gresses toward the input terminals

high frequency stability

of the amplifier. Actually, it has
been found that a plus or minus
50-volt disturbance in the 750-
volt supply does not appreciably
affect the amplifier performance
other than its output stability.
Signal level control is provided
at a point external to the ampli-
fler. Qverall sensitivity is approx-
imately 0.2 volts per inch and
maximum deflection is approxi-
mately 3% in. using a Type 5RP1
cathode ray tube operated at 6 kv
acceleration. Plate supply input is
750 wvolts at approximately 450
milliamperes. Non-inductive load
resistors in the power stages are

constructed by paralleling a suit-
able multiplicity of two-watt
composition resistors.

Other versions of this amplifier
for meeting different requirements
have been successfully constructed.
One in particular has a 300-volt
power supply at a current drain
of 150 milliamperes. This design
results in sufficient output over an
8 mc band to give full scale de-
flection on a five-inch oscilloscope
operating at 1500 volts. The time
of rise is approximately 0.08 mi-
croseconds with negligible over-
shoot.

Dozen Transmitters Service India’s 400 Millions

To serve India’s 400 millions as
well as Burma, Malaya and Indo-
nesia, All-India Radio concentrates
about one dozen transmitters in
New Delhi, using the All-India
Radio House for administration
and program orientation. In addi-
tion to this cluster of transmit-
ters, there are radio stations in
some of the larger coastal areas—
Bombay, Karachi, Bangalore and
Calcutta.

The All-India Radio House, a
new structure of circular design,
contains the latest egquipment in
broadcasting, much of it American,
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“and boasts one of the most modern

studio arrangements from both an
engineering and acoustical view-
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point. Programs are broadcast in
the twelve official languages of that
country and serve a people who
speak over 100 dialects.

In an interview with studio en-
gineer, M. Bala, and his principal
assistant, engineer Motai, it is re-
ported that the voice of All-India
Radio carries considerable weight
from a political point of view.
Through this voice by means of
efficient propaganda the many dif-
ferent peoples of that country may
be hewed to the political plank of
the faction in control of the broad-
cast system.
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Radar System for Airport Traffic

and Navigation Control

By FRED J]. KITTY, Project Engineer,
Bendix Radic Division, Baltimore, Md.

Based on wartime Navy GCA, “Quonset Installation combines advantages of many

systems to provide for surveillance, height-finding and instrument approach — Part 1

® Many schemes have been pre-
sented for realizing the solutions
to the problems briefly outlined.
It is the purpose of this article to
describe one system, which was
built for the U. 8. Navy as one
solution to the problem. This sys-
tem is a complete airport radar
system and has designated Radar
Set AN/FPN-1 (XN-2). The de-
sign objective is the correct solu-
tion to the twin problems of air-
port surveillance, traffic control
and instrument approach. The
FPN-1 has recently been installed
at the Quonset Point (R.I.) Naval
Air Station and is now undergoing
evaluation tests.

The “Quonset Installation” 1is
based fundamentally on the war-
time Navy G.C.A' During opera-
tion of the G.C.A. by the U.S.
Navy, many ideas have been evol-
ved to improve the design and
operation of the system. Most of
these improvements have been in-
corporated in the design of the
AN/FPN-1 system, which repre-
sents in many respects a radical
change over the original G.C.A.
equipment.

The AN/FPN-1 (XN-2) is a
fixed ground radar system for air-
port surveillance, height finding,
traffic control and instrument ap-
proach under all conditions of visi-
bility. Fig. 1 is a sketch represent-
ing the overall system installation.
System characteristics are tabu-
lated in Fig. 2.

The search and height finding
systems provide range, azimuth-
bearing and altitude data on all
aircraft in the vicinity of the air-

1. The Story of G.C.A. by C. F. Porterfield,
“Adrirails’’—June and July, 1947
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HE manifold problem of

aircraft traffic control
and navigation has been the
subject of much discussion in
recent years. A gpecific and
itmportant ramaification of the
overall subject is that of air-
port traffic control and in-
strument landing under con-
ditions of very poor visibilily
and low ceilings. Proper con-
trol of aircraft in the airport
zone, as well as bringing
them in to a safe landing un-
der any weather conditions,
are problems of primary im-
portance.

port out to a range of 30 nautical
miles and up to 12,000 ft. altitude.
This information enables the
search operator to locate and iden-
tify all planes in the covered area,
control traffic of all aircraft by di-
rection, and guide individual air-
craft into position from which a
proper approach to the runway
may be made. There is provided
with the system means for install-
ing a VHF direction finder (DBF').
When the aircraft pilot communi-
cates with the radar on the 100-
156 mc band, the DBF-1 indica-
tor shows the plane's bearing. By
this means the search operator
may quickly identify each of the
aircraft under his control.

The precision system presents
accurate and continuous informa-
tion regarding the location of "in-
coming aircraft in range, azimuth-
bearing, and elevation with re-
spect to the predetermined glide

www americanradiohistorv com

path. This information is trans-
lated by the radar set to lateral
and vertical deviations from the
selected glide path, and the pilot
of the incoming aircraft is in-
structed verbally by radio as to
corrections he must make to keep
on the glide path. Through these
instructions the pilot is guided to
a height of 75 ft. or less above the
runway and to within 50 ft. of the
runway’s center line.

Included in the FPN-1 are two
VHF {ransmitter-receivers, two
HF transmitters and two HF re-
celvers, providing two-way com-
munication with the aircraft in the
2-9 and 100-156 ms bands. These
are standard types. Successful use
of the radar set requires only that
the pilot of the aircraft be able (o
communicate with the radar set
operators in one of the two avail-
able communication bands.

All units are permanently in-
stalled at fixed locations except
the trailer which houses a portion
of the precision landing equipment.
This unit may be located at either
of two positions. In this way land-
ings may be controlled on either
of two runways. The search trans-
mitting and receiving equipment is
located on a 67-ft. tower. The
height finder transmitting and re-
ceiving equipment is mounted on
a separate 67-ft. tower with the
antenna housed in an electrically
transparent radome located atop
the tower.

All indicators and communica-
tion equipmeni arc located in a
single room in the airport control
tower building. Since the trailer
and two tower locations are com-
pletely unattended during opera-
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tion, full remote control facilities
are provided at the indicator loca-
tion for the radar operators. Thus
the operators remotely control the
following functions for all three
systems; primary power, antenna
receiver tuning, receiver gain, and
many others,

In order to accomplish remote
control and proper transmission of
radar data, cables and wires have
been run from the indicator room
of each of four locations; search
tower, height finder tower, and the
iwo alternate precision trailer
positions, Thus for the first time a
complete, integrated, remotely
controlled radar system is at the
fingertip control of operators at a
single location. Previous systems
have provided complete facilities
(i.e., including a height finder) or
partial remote control but not
completely integrated and operable
from a single location.

Radar Set AN/FPN-1 (XN-2)
may be divided conveniently for
discussion into three distinct sys-
tems; search, height-finding and
precision. The function of the
search system is to survey the area
in the vicinity of the airport, the
height finder to determine the ele-
vation of aircraft detected by the
search system, the precision sys-
tem for guiding the aircraft to an
instrument awnnroach.

Fig. 1—Artist’'s conception of AN/FPN-1 (xn-2) insiallation. Relative locations as well
as details of Search, Height.linding and Precision systems are shown. Functions of each
are indicated by types of antenna patterns and scans. Control tower insert shows
all the radar indicators

The search system components

are in two distinet and separate lo-
cations: (1) Atop the 67-ft, search
tower and, (2) In the indicator
room, in the building which houses
the airport control tower. The two
locations are separated by ap-
proximately 500 ft.

Mounted in a room at the top of

the search tower are the power
distribution rack (Fig. 4) (con-

taining the connector panel, the
synchronizer and the 28-volt pow-
er supply for the search antenna
tilt motor), the transmitter rack
(Fig. 3) (containing the HV pow-
er supply, the transmitter modu-
lator, the synchroscope and the
radar receiver), radio frequency
transmission lines and the pedestal
which drives and supports the ra-
dar antenna. The antenna is

A.  Primary Power Reguirements:
(All at 118 v. ae, 60 cycle, 1 phase)
1. Indicator room ... ...2.4 kw, 3.2 kva, 20 a,

o)
2. Search tower 3.2 kw, 4.6 kva, 40 a.
3. Height finder tower . 2.7 kw, 4.4 va, 38 a.
4. Precision svstem 4railer.d.4 kw, 3.2 kva, 43 a.
B. Operating Freguencies:
1. TRadar:
Search system ... .......... 2330 =20 mc.
Height finder system ........ 9150 =10 me,
Precision azimuth system ., ... 9040 =10 me.
Precision elevation system ... .9010 =10 mc.

2, Communications:
HIY transmitting ............ 2 - 18 me.
HF receiving e 13- 9me
VHT transmitting .. 100 - 136 me.
VHF receiving .. ........... 100 - 1536 ms.

C. Power Output and Transmitter Type:
1. Rudar:
Beareh system, 2J30 magnetron. . 200 kw min,
Hgt. finder system, 2531 tunable
MAZ et ie it naas 15 kw min.
Precision az. system, 2J31 tun-
able mag.
Precision elev.
able wag.

45 kw min.

435 kw min.

2. Communications:
HF bard ... oo 100 w.
VUF band ...l 3w

D, Radar Reteiver Characteristics:

Search: Superhe:erodyne
Local oscillator 2K28 Klystron
Inter. frequency 30 me,
Autematic frequeney control
Sensithvity time control
Fast time eonstant

Height finder, precision azimmth and prec’sion

elevation:

Superheterodyne

E.

G.

FIG. 2 — TABULATION OF “QUONSET INSTALLATION” CHARACTERISTICS

Local osclllator 2K25 Klystron
Intermediaie frequency 30 mc.
Automatic frequency control

Sensitivity time control

Fast time consiant

Indicator Range Scales:

Search—=&6, 10, 20 and 30 nautical mi,

Hgt. finder—20 nautieal miles slant range, 12000”
altitude

Preeision azimuth and clevation—6 nautical mi.

Pulsa Data—AIl Radar Systems:

Pulse repetition frequeney ... ... 2000/sec.
Pulse duration ............... 0.3 w crosecond
Duty eyele ... .. ... 0.001

Antenma Beam and Scan Characteristics:
Search:
{a) Beam dimensions:

Elevation—Approximately “cosecant squared’’
pattern along top from 3° to 10°
in clevation, with nose of beam
at 234°.

Azimuth —41£°  maximum &t 1% power
noings.
(b) Scan—speed 30 to 33 vpw in azimulh

Range 360° continuons
Nosc of beam adjustable (remoicly con-
trolled) to 10° above thorizontal in eleva-
1fon,

Height Finder:

(a) Beaw dimensions:
Elevation—0.6° at haif power points
Azimutn —3.6° 2t half power points

{h) Sean:
Blevation speed—]1 scan/second
Range —14° pclow horizontal {o
191%° above (20°)
Azimuih —JAny azimuth poesition as se-

. ) lected by operator.
Precision Azimuth:
(a} Beam dimensions:

Azlmuth —1° at half power poinis
Elevation—2°¢ at half power points
() Sean: Azimuch specd—32 sweeps/sec.

Range —20° (3° to right of
runway)
(15° 1o left of
runway)
Elevaiion ——Any position from 1°

below horizontal to 6°
above as selected by
elevation operator.

Precision Elevation:
(a) Beam Dimensions: Elevation—0.6° at half
power points
Azimath —3.6° al nalf
power poinis
(b) Scan: Elevation sneed;gesweeps/scc.

Range 7° {1° below hori-
zontal to 6° sbove)
Azimuth —Any position from 3°

to right of yunway to
15° to left as seleet-
ad hy azimuth opera-
tor).

Accuracy:
Search: Azipmth—=1.5°

Range —==3% of sweep range in use
Height Finder:

Elevation—==300 ft.

Range -—==06% of tiuc range
Pretisian;

Elevaticn—==0.5% of range

Azimuth —=1% of range

Range —=3% of Lrue range

Indicators:

Search: Two 12 plan pesition indicators

Hot. Finder: One 12" range beight indicator

Precision: One 12” ¥.P.1. azlmuth indicator
One 19" E.P.I elevation indieator
(Ore 127 Ervor indicator
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Fig. 6—Block diagram of the transmitter modulator .

mounted on top of the pedesial, in
the open air immediately above
the transmitter room.

Installed in the indicator room is
the search indicator rack, (Fig. 5)
(containing the search indicator,
the servo amplifier, and a filfer
unit for removing the 2 ke pulse
note from the communications
equipment). An identical search
indicator is mounted in the ap-
proach indicator rack. Facilities for
communication, by radio, with air-
craft and by land lines with the
search tower are available at the
indicator room.

The basic 2000-cycle trigger
for the entire system is derived
from the search synchronizer. This
trigger is fed to four output chan-
nels in the synchronizer and pro-
duce a negative trigger to operate
the receiver S T.C. (sensitivity
time control) circuit, a positive
trigger to start the synchroscope
circuits, a position trigger to opet-
ate the radar modulator, and a
positive trigger to start the two
search indicator sweep circuits.
This last mentioned trigger is
mixed in the synchronizer with
the video output of the receiver
so that only a single coaxial cable
is required for transmission of
data between the search tower and
indicator house.

The trigger to the search indi-
cators not only serves to start the
indicator sweeps but is also fed to
an amplifier the two outputs of
which are applied to the height
finder and precision synchronizers
so that the entire radar system is
synchronized. By proper cable
patching in the indicator house
and switching the synchronizers to

42

internal or external operation as
required, any one of three syn-
chronizers may be used as the
“master” trigger source for the
entire system. It should be em-
phasized that this may be accom-
plished entirely at the control posi-
tion. There is no necessity for go-
ing to any of the three remote
positions.

Power Supply

The high voltage power supply
consists essentially of a pair of
type 705A half wave rectifiers con~
nected in a wvoltage doubling cir-
cuit. This unit furnishes 5500 volts
dc plate power at 150 ma for opera-
fion of the 5C22 hydrogen thyra-
tron modulator tube in the trans-
mitter modulator unit. (Fig. 6)
The application of this de voltage
to J1314 causes the pulse forming
line to be charged to 11,000 volts
through the charging choke. When
this point is reached the positive
trigger from the synchronizer is

applied to the 5C22 grid through a
trigger amplifier circuit. This
causes the line to discharge
through the 5C22 and the pulse
transformer. In discharging, the
line produces a positive 10,000-
volt pulse, 1/2 microsecond in
length, half of which, or 5000 volts,
is applied across the primary of the
pulse transformer. The pulse
transformer amplifies and inverts
the input pulse. The resulting 17,-
000-volt negative pulse is applied
fo the cathode of the 2J30 magnet-
ron. This process is repeated 2,000
times per second.

When the cathode of the magne-
tron is lowered 17,000 volts with
respect to the anode by the appli-
cation of the pulse from the pulse
transformer, the tube goes into
oscillation for the 0.5 wps interval
during which the pulse is applied.
A coupling loop extracts power
from the magnetron for transmis-
sion through coaxial line and
waveguide to the antenna. The
peak power output from theé mag-
netron is a minimum of 200 kw.

The 721B T-R tube fires at the
start of each transmitted pulse and
by thus serving as an electronic
swiftch prevents the high power
pulse from damaging the sensi-
tive crystal detector (IN21B) in
the signal mixer unif. Upon com-
pletion of the transmitted pulse
the T-R tube returns to the unfired
state and thereby allows all echo
signals received in the antenna to
pass to the signal mixer unit.

An attenuator located in the
rf plumbing extracts a small
amount of rf energy from the
transmitted pulse and applies it to
the AFC mixer (IN21B) for con-

Fig. 7—Block diagram of the radar receiving equipment
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trolling the operation of the AFC
circuit.

The echo signals received by the
antenna are applied to the signal
mixer crystal through the T-R
switch, very little being lost in the
magnetron as a result of its high
cold impedance. Both the AFC and
signal crystals are capacitively
coupled to the output of a single
type 2K28 Klystron local oscillator
which operates at a frequency 30
me above that of the maghetron.
As a result of the heterodying ac-
tion in the crystal detector and
mixer a 30 mc IF is obtained from
each of the two mixer units. The
output of the signal mixer is ap-
plied to the two-stage signal pre-
amplifier and then to the receiver
IF input circuit, while the output
of the AFC mixer is applied to the
two-stage AFC preamplifier and
then to the receiver AFC input
circut. The two preamplifiers are
identical in construction but the [F
band pass characteristic is differ-
ent for each. This is accomplished
by different settings of three tun-
ing slugs.

RF energy from the transmit-
ter is fed to the bottom of the an-
tenna mount through a rotating
joint. At the top of the mount a
horizontal rotating joint permits
tilting of the reflector mounting
plate with resultant raising or low-
ering of the beam. A coax to wave-
guide joint feeds rf energy into the
bottom of a five-foot section of S
band waveguide, in the upper end
of which are mounted two dipole
antennas which radiate toward the
reflector.

The antenna mount houses a
drive motor B1501 which drives
the antenna assembly at 30-35 rpm
through a 5:1 reduction gear as-
sembly. The driven gear in turn
drives a synchro geénerator (sel-
syn) B1503 which supplies posi-
tioning data for the deflection coil
on the indicator tube. The antenna
assembly is mounted on a plate
which is hinged so that it may be
tilted with respect to the fixed
mount. A motor B1502, controlled
by a switch at the search operator’s
position in the indicator room, tilts
the antenna mounting plate and
thus the angle of elevation of the
beam. A synchro generator (sel-
syn) B1504 geared to the tilt me-
chanism refers tilt data to a syn=-

TELE . TECH +* Auqust 1947

Fig., 3 (Top}—General view of the rack

containing the search iransmitter. Fig. 4

(Center)—Front view of search tower

power distribution rack. Fig. 5—Search
indicator rack

chro meter at the search operator’s
position. This meter indicates di-
rectly, in degrees, the angle of the
“nose’’ of the antenna pattern.

The antenna dipoles radiate into
the reflector, an eight foot para-
bolic dish whose sides have bezn
truncated for an overall width of
5 ft., 2% in. The reflector consisrs
of edge mounted 1/16 in. stainless
steel slats mounted on 1% in. cen-
ters. At the search transmitter fre-
quency the slatted reflector be-
haves electrically like a solid
sheet and the energy is therefore
reflected in the desired direction.
The horizontal slat construction
affords a minimum of wind resis-
tance and the antenna-reflector
combination is able to withstand
winds up to 115 miles per hour.
By properly adjusting the amount
of defocusing and power supplied
to each dipole an antenna pattern
is produced which has very good
sky coverage, produces a minimum
of ground return and is less than
4,5° wide in azimuth at the half
power points.

Radar Receiver

The primary function of the
radar receiver (Fig. 7.) is to am-
plify the IF signals received from
the signal preamplifier in the
transmitter modulator unit and
convert these signals to video
pulses for application to the con-
trol grid of the indicator tube. To
accomplish this purpose a 5-stage
IF strip having a band-pass of ap-
proximately 4 mec, symmetrical
about an IF frequency of 30 mc is
used to feed a second detector and
video amplifier. A cathode follower
stage is used to provide low im-
pedance receiver output. The cath-
ode follower output is applied to
the synchronizer where it is mixed
with the indicator trigger for
transmission through 500 ft. of
120-ohm coaxial cable to the
search indicators.

The STC (sensitivity time con-
trol) circuit is incorporated into
the design to provide a voltage
pulse which is synchronized with
the transmitted rf pulse and which
increases the receiver gain with

www americanradiohistorv com

i S
ARGy (’f# Tl



www.americanradiohistory.com

%--.

- @_J{‘m AvepurpceR arie iR
vioia i3
masren amerSir]
e tgasuror sveer

Seafen fanT OR 4
o i -
7

carmoor

rocLOmER
voTA

S agmrar

MASTER TRISGER
AmtPLIFIER

carrooe
FaLsamwen

o tm 2k

2 w0l oa e
SRS T e e T e

4
S

wraw s

veags
e Gamrar

WD) rsrir 3 oo

r s o
B iy
2

B

«
FOrcoo srcesras
O RERGCon ANTE A AT

(43 0L TAEE bt

ercriree
)

act zem

oz mGe
RhGur e
e g RS,

-

+Boav

' ]
oo
— TUaE
]
sINTET

oL

SwEEs CENERATOR

e ted sirgwrTrc]
ek Fe T e
Fersn

Sravrmaos
vsor - & Con
dar

[ ot mtt crensme

VIDED AMBLIIER

Figie 5é FAST Tipat

iz | || e CoursTant

| Towecrae ) |"0sr0 | Lofecren Pdrins
rrd.

detvrer

s
45308

vl it
G EHITE
S

A2 IF iR ]
2 vos roce

. rgov

-sgov

W ron
VY eanir wimons

FANGE ATARK CENERATOR

arosiriee

vroag.
IBLINTGT

= 1
'
g | [ soveaee] t o u L
O L s ]! vance carvaoa |t [ T
P b NV s e WYVl bt o3 S SaSaSh Eaid ol Bl Lol k""}«..dm LS W s
o pldons vios A crz3 L enis viezd
3478 Po HEINIGT | PV easmGT

1

ArPIIIER
e lTeR

v
s onrar

Fig. 8—Bleck

respect to time along a fourth
power curve beginning with min-
imum receiver gain (as controlled
by the operator) at the time of
transmission of the pulse and ris-
ing to maximum gain during a
pre-selected interval of time fol-
lowing the transmitted pulse. This
action results in small amplifica-
tion for strong signals from nearby
objects and greater amplification
for weaker signals, received at a
later time from distant objects, and
thus produces a much clearer indi-
cator presentation by avoiding a
brilliant area at the beginning of
ithe sweeps. A trapezoidal pulse
having a linearly rising leading
edge and a vertical trailing edge is
generated in the STC circuit and
is applied to the plates and screens
of the first and second amplifier
tubes in the IF strip producing the
fourth power gain variation.

In general, magnetron transmit-
ter tubes are subject to consider-
able fregquency shift due to varia-
tions in loading, temperature, ete.,
which may cause as much as a 10
me shift. As a resulf it is necessary
to introduce some sort of automa-
tic frequency control circuit in or-
der to maintain a constant 30 mec
IF input to the receiver. The AFC
circuit produces a voltage which
converts IF deviations into a cor-
rection voltage which is applied to
the repeller of the local oscillator
tube to vary its frequency. For
example, should the transmitter
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frequency rise, the IF will fall and
the AFC will apply a correction
voltage to the local oscillator to
shift its frequency until the IF is
again 30 mc.

The AFC circuit consists of an
IF amplifier, a frequency discrim-

Fig., 9—(Above) Appearance of 6-mile Plan
Position Indicator with FIC oif and Fig. 10
screen  and

FTC on

the indication with

same

www americanradiohistorv com

diagram of “Quonset Installation” search indicator equipment

«

inator circuit whose output volt-
age, amplitude and polarity de-
pend upon the IF frequency, an
inverter and two gas-filled thyra-
trons whose output voltages con-
trol the frequency of the local
oscillator,

The synchroscope is mounted in
the transmitter rack between the
receiver and the transmitter mod-
ulator and provides a convenient
means for viewing waveforms in
the radar sef, since it is designed
for use either as a synchroscope or
as an oscilloscope. In normal
operation the synchroscope is syn-
chronized with the radar system
and a portion of the video output
from the receiver is fed to its in-
put. Thus it may be seen that the
synchroscope can be used as an
“A” scope for initial tuning opera-
tions. Another identical synchro-
scope, for test purposes, 1s provided
in the indicator room.

The directional coupler provides
a convenient piece of rf test equip~
ment. It is possibe use this device
to extract rf energy from or to feed
rf energy into the system. Thus
various transmitter and receiver
measurements are possible.

The echo box provides a con-
venient means for checking overall
system performance. When con-
nected to the directional coupler
the echo box (a resonant cavity)
will oscillate for a period of time,
feed energy back into the system,

(Continued on page 102)
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CLEAR CHANNEL BROADCASTERS RECOMMEND:

A—That the Commission amend its regulations io consider sky-
wave, both day and night, as well as ground-wave in making
allecations.

B—That Class I-A siations be protected from interference at all
times to their 100 microvolt per meter contours calculated for
750 kw. Also the same protection for at least four Class I-B
stations.

C—That a minimum separation of 1,200 miles from the dominant
station be required for daytime and limited siations operating
on clear channels. Further study should be given the power
and hours of operation of these siations to insure the pro-
tection. mentioned in B above,

REGIONAL BROADCASTERS RECOMMEND :
BA—That the FCC reduce the number of Class I[-A channels for

WIIAT BROADCAST ENGINEERS WANT FROM FCC

permit an increase in Class IV siations and in the operaiing
time of Class II siations.

B—Reserve the remaining few Class I-A channels lo serve large
areas which can not support local stations, transmitters to be
located at points where high power is reclly needed. not just
anywhere in the U.S.A,

C—That FCC take notice of: the time difference between the
point of transmission and the co-channel daytime staiion: the
desirability of having characteristic programs from local stations
to fill the needs of local listeners: rules to allow the largest
number of daytime and limited stctions to operate.

D—That the secondary service areas claimed by the clear
channel group do not exist because of almospheric disturbances
and hence need not be protected. The testimeny by the clear
channel group does not give the complele picture because in-
formation is lacking on adjacent channel interference, noise

skywave,

high-power stations and recllocate these channels to Class II
stations, 1 kw maximum power, unlimited time, thereby eliminal-
ing the duplicate oflerings of network programs by unreliable
Skywave signals would be
ground-wave signals from local transmitters,

replaced by steady

Also this would

levels. fading, and the eifect of foreign siations,
should resume clear channel allocations without reference to
daylime skywave until such time as it receives records or
evidence of sufficient dependability to deterrhine accurately its
eilect on broadcast statlon co-interference. :

The FCC

How Daytime Skywave Reflections

Affect Cleared Channels

® It is the nighttime skywave, re-
flected from the ionosphere, that
makes possible long-distance
nighttime reception from broad-
casting stations in the 550—1600-
ke band. But can such reflected
radio waves be received in day-
time? Despite assertions to the
contrary, the answer is “Yes”, In
fact, the effects of daytime sky-
wave caused the Federal Com-
munication Commission to hold a
hearing on this subject June 4, 5
and 6 to collect evidence affecting
clear channel assignments. The in-
formation offered at this hearing
is of interest to two types of TELE-
TECH readers; the scientists and
the broadcasters.

The scientists will note that such
reflection, at these frequencies,
from the 1onosphere in the pres-
ence of the sun’s rays may be hard
to explain. Everyone is free to
work out his own theory. At the
hearing, very little information
was offered as to why reflection

TELE-TECH -+ August 1947

took place. It was stated that the

E-layer and the D-layer were re-

sponsible. In looking for clues,

therefor we must search among the
mass of reception data presented.

This was obtained mostly from

FCC listening posts and covers the

period 1939 to 1944.

So many variables affect day-
time skywave that only general
points can be hrought out here.
From the exhibits it is believed
that:

(1) Noonday signal intensities are
highest in winter and lowest in
summer.

(2) Skywave has been recorded
up to 884 miles in winter but no
signal was reported over this
path during any other season.
Over paths longer than this,
little skywave was noted at
noon.

(3) Probably noontime low fre-
guency fields are stronger than
high frequency fields, but more
observations are needed. We

www americanradiohistorv com

have no accurate transmission
formula for the calculation of
these midday signals because of
the effect of frequency and the
seasons. There are transition
periods morning and evening,
extending from 2 hours before
to 2 hours after sunrise (SR) ox
sunset (SS).

(4) During these transition peri-
ods, skywave, similar to that at
nighttime, is noticed up to
about 1200 miles. Midday sky-
wave has different characteris-
tics.

(5) During transition periods the
skywave on high frequencies is
more intense than that on the
lower frequencies,

(6) Frequency-effects 2 hours
after 8S are small. At this time
we can assume night time con-
ditions prevail.

For proof that there is daytime
skywave, examine Fig. 1, (from
the CCBS exhibit) and note the
signal strength at 752 miles dur-
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ing daylight hours. Of course it is
realized that the ground-wave of
the transmitter concerned would
be limited in distance and could
not have a range exceeding say,
325 miles, so that these daytime
signals observed at greater dis-
tances must be due to skywave.
Fig. 1 shows actual measured field
strengths at Grand Island, Neb.
(FCC listening post) produced on
700 ke by WLW in 1944,

These three curves, from top to
bottom, represent received signal
intensity in microvolts per meter
observed in percent of total time,
10%, 50% and 909% respectively.
The reason for this method of re-
porting is to make the job easier,
statistically. These curves show the
steep drop in signal at SR and
the non-symmetrical rise at SS;
also noon intensities on the 50%
curve have decreased below those
measured at night by a ratio of
about 1 to 200, but they may be
usable in areas of low noise level,

To show graphically the calcu-
lated interference effects result-
ing from daytime skywave, ob-
serve in Fig. 2 the map of service
area of station WNBC, New York.
This example was chosen, [rom the
exhibit of NBC, because a large
percentage of listeners live in the
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Fig. 1—Curves of variation of field strength
with time, showing daytime skywave re-
ception at 752 miles, Curves are the aver-
age of 336 points. The “"16%* curve in-
dicutes reception for 10% of the total time

area shown. As you know, WNBC
operates with 530 kw on 660 ke, a
clear channel; that is, it is the
dominant station on this channel to
which the FCC has also assigned
WESC, Greenville, 8. C., (5 kw,
daytime) 630 miles away; KSKY,
Dallas, Texas, (50 kw, daytime)
1390 miles and there is an applica-
tion from Columbus, Ohio, (1 kw,
daytime) 490 miles.

The map indicates that only the
white area within the 3.91 MV/M
contour will be free from inter-
ference shortly after sunset.
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Fig. 2—Map of calculated co-channel
interference to WNBC. The shaded
portion denotes the area which would
oxperience interference at sunset due
to the operation of the daylime sta-
tions on this same frequency. Note
" that receivers within the limits of the
shaded area are served by at least
. 0.1 MV/M by WNBC's groundwave
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Listeners within the shaded 0.1
MV/M ground-wave contour have
a right to expect good reception
from WNBC, but due to the opera-
tion of stations on the same fre-
quency in Greenville, Dallas (and
possibly later Columbus) there
will be interference evidenced by
distortion, low beat-notes or
“cross-talk”.

The growth, and later the subsi-
dence, of this interference, ex-
pressed in millivolts per meter, as
sunset approaches and recedes is
illustrated in Fig. 3. There is some
lee-way between the best and the
worst conditions, so assuming we
are pessimists we will follow the
solid curve (only because it is
labeled for us) and find that as
early as 2 hours before sunset
there is some interference which
grows steadily stronger up to
about 1 hour after SS at which
time WESC and Columbus go off
the air because they operate in
daytime only. But the interference
from KSKY follows the curve up-
ward until this more westerly
daytime station also closes at
almost 2 hours after SS (plus 22
minutes) in New York. The time
separation between New York city
and Dallas is 1 hour, 32 minutes,
West.

These interference effects of
daytime skywave interest the
broadcaster. He knows the Clear
Channel matter has been before
the FCC for sometime and its
several and intricate problems will
not be settled before at least an-
other hearing.

The FCC must now decide if it
is sufficiently strong and occurs
often enough to be objectionable
to those able to and desiring to
listen to the dominant station. If
the decision is in the affirmative,
then changes may be made in the
AM standards resulting in the pos-
sible shift or removal of some day-
time and limited stations now on
clear channels.

If, on the other hand, it is found
by the Commission that “objec-
tionable interference’’ does not
exist, then FCC will proceed to
assign daytime stations as in the
past. Incidentally, the U.S. Court
of Appeals in Washington has set
dates to hear cases of some of
those who own stations on clear
channels who are appealing deci-

TELE - TECH + August, 1947


www.americanradiohistory.com

sions which place alleged inter-
fering daytime stations on their
channels.

A brief description of this three-
day hearing in Washingion on
daytime skywave follows. Com-

missioners Durr, Wakefield and .

Hyde were present. Com. Hyde
presided and Plotkin was counsel
for FCC. Into a large conference
room crowded scores of broadcast
engineers, consultants, lawyers
and station owners. Before this
group there appeared as the first
witness Vandivere, FCC analyst.
He offered his analysis of data
from FCC listening posts, collected
over a period of years and re-
ceived over well-selected paths
across the U. S. See Fig. 4. After
listening to more than four hours
of testimony and after reading his
summary, just what he thought
about the matter in hand is net
clear but it is believed he admits
there is skywave but thinks other
factors have an important influ-
ence,

The next witness, J. H. DeWitt,
Jr., of the Clear Channel Broad-
casting Service, which represents
16  independently-owned clear
channel stations, using the same
reception data as the previous wit-
ness, showed by curves and maps
that skywave in davtime could
cause serious inroads upon the
areas reached by some of the
mermber stations of CCBS., DeWitt’s
thorough knowledge of the prob-
lem, coupled with his clear think-
ing, made him an excellent wit-
ness. His lengthy testimony was
completed the following day and
he was followed by J. V. L. Hogan,
representing WQXR, New York
city. Hogan pointed out the inter-
ference caused his listeners in day-
time by WTOD, Toledo. This was
done by means of an informal log
of his observations at his home and
by letters from listeners. (Two
days later these letters were re-
ferred to when a question of ad-
missibility of evidence arose.
Chairman Hyde accepted these
letters for the record although
later he ruled against accepting a
group of almost similar listener
reports, in the form of affidavits,
when offered by a witness on the
other gide.)

W. 3. Duttera for NBC described
his calculated curves and maps
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Fig. 3—Curves showing the rise and reces-
sion of interference to WNBC as sunset at
New York approaches and recedes. Inter-
ference from the three indicated daytime
stations stops when the most Westerly
transmitter goes off the air

showing the effect of daytime sky-
wave upon the areas in which
listeners could get good signals
from the several clear channel
stations his company controls. In-
cidentally, future plans for 750
kw transmitters on clear channels
were frequently discussed by
witnesses during this hearing.
Duttera recommended that rules
for Class 1T stations be amended to
protect the 0.1 MV/M contour of
the dominant Class I-A station in
daytime. J. W. Wright of CBS said
the skywave in daytime should be
taken into account and agreed with
the recommendations of NBC and
CCBS.

There followed in succession A.
D. Ring, consulting engineer, who
discussed his calculated diurnal
curves of skywave interference;
C. R. Evans of KSL, who intro-
duced a curve of measured recep-
tion from KSL and also offered a
report of listener preference as to
stations. The latter had been

secured by the Broadcast Measure-
ment Bureau and was reluctantly
accepted as evidence by the FCC
in the absence of a supporting wit-
ness who could testify to the col-
lection of the data it contained.

J. C. Hanner of WCPS, Tarboro,
N. C. testified for this regional
station to the effect that his in-
formal survey, together with the
reports of a number of listeners,
indicated no interference between
his station and WJR, Detroit, both
on the same frequency, under the
conditions in question. The chief
engineer of station WARL, Arling-
ton, Va. testified that co-channel
interference did not trouble recep-
tion from his station at 125 miles.
Plotkin’s questions put to this
witness and Com. Hyde's remarks
indicated that the FCC discounted
informal, or even semi-technical
observations of reception, such as
those offered by Hogan and Han-
ner and others.

Apparently radio engineers with
approved equipment and accurate-
ly-calibrated field strength meas-
uring apparatus are needed to
furnish qualified, FCC-recognized
information on reception in vari-
ous areas.

Before the hearing closed E. W.
Allen, Jr. of the FCC Technical
Information Service entered testi-
mony concerned, among other
matters, with the very important
subject of atmospheric noise level
as a limitation to the use of day-
time skywave.

Fig. 4—Map illustrating the aransmission paths over which the FFC has collecled daytime
reception data
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| Variatioh of an RC Parallel-'T

Null Network

Ithaca, N. Y.

By H. 8. McGAUGHAN, Cornell University

Circuit modification gives increased flexibility of response char-
& P

acteristics and better selectivity without inereased amplification

® This partial generalization of
the familiar RC parallel-T null
network results in several interest-
ing properties which broaden its
applications. Variation of network
parameters is restricted to main-
tain the center-frequency inde-
pendent of the parameter variation
which simplifies network equa-
tions.

In recent years a number of arti-
cles have appeared illustrating ap-
plications of the familiar RC par-
allel-T network.123+% In most of
these applications the circuit is
used as a null network exactly
equivalent to the symmetrical

HEN used in the negative

feedback loop of an am-
plifier, this network produces
either ¢ frequency selective
amplifier or an oscillator de-
pending upon the choice of
circuit parameters. An un-
symmetrical null network is
shown which provides greatzr
selectivity than 1is possible
with the conventional sym-.
metrical network under the
same conditions of amplifica-
tion.

Fig. 1—ParallelT null network and equivalent Wien bridge
Fig. 2—Generalized form of parallel-T network

R R R
c ¢ C |
_) R/2 20(_— 2C
sz L 20 _— R/2
[ * . Ab
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() {21
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— nR - G/n 8
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Wien frequency-bridge as shown
in Fig. 1-A and B. It has also been
pointed out that the network of
Fig. 1-A may be modified in some
respects and still maintain its null
characteristics.# ¥ Further changes
have been made in this network to
provide a transmission character-
istic which no longer has a null,
but has a finite output wvoltage
180° out of phase with the input
signal.® This latter property has
applications to the design of RC
tuned oscillators. Most of these
modifications have reqguired a
change in the midband freguency
from the simple equation noted
in Fig. 1.

In this analysis, the usual cir-
cuit elements in the parallel-T net-
work are modified by the introduc-
tion of two general parameters
m and n. Complete generalization
of the network requires the intro-
duction of two additional parame-
ters but the increased complica-
tion of analysis does not warrant
this step.

The voltage transmission ratio of
the network of Fig. 2 is

Eﬂl& ‘I)
€ 9-jb

wherea = |l -n--,

n
b= —+—-+—+np

and ¢ = RC-1/RC,

It may be shown by differentiation
that a minimum in the absolute
value of the transmission ratio,
g0

—, occurs when g = 0. If the fre-
€

guency for this condition is defined
as w,, then
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Equation (1) may now be ex-
pressed in terms of the generalized
frequency variable g defined by
equations (3) and (4).

It will be noted that g is a func-
tion only of the generalized fre-
quency, x, while ¢ and b are fune-
tions only of the parameters m and
n. Furthermore, the choice of m or
1 has no effect on «,, the mid-band
frequency or freguency of mini-
mum transmission. Substition of

T = f— allows complete analysis
of the network without specifica-
tion of R, C, or w,.

A clearer insight into the opera-
tion of this network is obtained by
rationalizing equation (1) to give

£, _0%-ab _gla*n}
g‘ll‘azjbz*laszz_‘U*JV- (5)

I ay]? 2 1 al?
[”‘(5'273)] ‘v “[é*é?j : &

In (6) the frequency variable g has
been eliminated from the expres-
sions U and V, as defined in (5).
Equation (6) represents a family
of circles with centers located on
the U axis with the right hand
crossing of each circle with the U
axis passing through the poini
U =1. Location of the circle cen-
ters depends upon ¢ and b which
are functions of m and n. As an
example, let rn = 1 with n variable
to obtain the family of circles
shown in Fig. 3. In this illustra-
tion, lines of constant x, obtained
from equation (35), are superim-
posed to show the dependence of
z/e; upon frequency. In the inter-
pretation of these curves the in-
put voltage, &, is represented as
the unit vector laid off on the U
axis from the origin to the point
(1,0), while the output voltage,
&, 15 given in relative magnitude
and phase by the vector from the
origin to a point on one of the cir-
cles determined by the frequency
x and the value of parameter n.

In most applications, values o1
s,/e,, which lie on the real axis to

TELE-TECH <+ August, 1947

the left of (1,0) are of primary in-
terest. The wvalues of this ratio
which lie on the real axis are given
by

n2{l+m)-mn

nrnenZ(lem) {7)

Eo - 2.
b m+n+n<(l+m

Cil a1
Equation (7) is obtained by
substituting g =0 (ie, x=1 or
w = w,) 1in equation (5). Two con-
ditions from equation (7) are

0%

04

-04+

-06

Fig. 3—Polar plot of ¢o/e: for m =1

worthy of particular attention.
First, to produce a null network,
equation (7) must equal zero, In
Jhis case

€a =0 (7a)
Ei]x=1
when 0 = (8
I +m
or me (9)
i-n
0<=n=1 . (10}

and (0=m=c0, (i)

since m and n must both be posi-
tive, (8) and (9) restrict m and n

to the ranges indicated in (10) and
(11).

The second important condition
is that for which equation (7)
assumes a maximum negative
value. By differentiation of (7)
it can be shown that

‘%] = maximum negative value
i|x=1

when n = q/a-n (2)
[+m
n

or m-—ﬁ———( o (13}
Eo 2ﬁ-3
Eilx=t

= Tm, (14)
max \=
Substitution of (12) in (7)
gives (14) which will have numer-
ically increasing negative values
as m becomes larger. In the limit-
ing case

m=m, n=%w2’-n=(\l§-n

and E—Q] = - 0.207. (15)
ilx=1
max (-]

In (15) the voltage oulput is
about one fifth of the input and of
the opposite sign. This network in
the limiting condition has an out-
put, at the reversed phase point,
which is as large as, or larger
than, most of the single-sided RC
phase-shift networks recommend-
ed for use in oscillator circuits.
The circuit of Fig. 2 may be used
as the negative feedback network
on a conventional amplifier to pro-
duce a frequency selective ampli-
fier or an oscillator, depending on
the choice of m and n. The analy-
sis up to this point has assumed
that the network is driven from a
consiant voltage source with the

Fig. 4—General circuit for oscillator or frequency selective amplifier
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Fig. 5—Oscillator or amplifier using direct-coupled cathode-followers for impedance
matching

far terminals open-circuited. The
impedance looking into the input
terminals of Fig. 2 is therefore
Zs, the open-circuit input im-
pedance. The impedance looking
back into the output terminals, as-
suming a zero impedance driving
source is therefore Z,, the short-
circuit output impedance. To pre-
serve the symmetry of the voltage
transmission ratio and the atten-
dant simplification thus obtained,
it is necessary that the amplifier
output impedance be low compared
to Z., while the impedance ter-
minating the output of the net-
work should be large compared to
Zos.

General equations for Z, and
Z,. are rather cumbersome, while
evaluation of these functions at
the mid-band frequency is simpler
and more useful. With x=1
(i.e., ® = w,) these impedances be-
come

7 _R m+n+nZ (I +m}
DI]":‘V? m+n {| +m}

R men?{}+m)?
.

x=7mﬁ mZ+mn+mnZ (i +m) L8 (I7)

{-45° (16)

let n=|—“;‘r—np, (18)

where (\E-l)épél ,

]rm(.l.:p_z‘)

z ] =E$ /- 450 (

0l "1{2 o 19)

7 . R 1+m o

sz]ﬁlmﬁl-)rp /480, (20)
“(%)

Eguations (19) and (20) result
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from substituting (18) in (16) and
(17). Restrictions on p given under
(18) limit equations (19) and (20)
to the most useful range of im-
pedance values, This choice of p
arises from equations (8) and (12),
from which it is evident that p=1
produces a null network, while
p = (V2—1) produces the network
having a maximum negative re-
sponse at the center-frequency w,.

To investigate applications of
this network, consider the general
circuit shown in Fig. 4. The ampli-
fier in this case should consist of

" an odd number of stages to pro-

vide the necessary 180° phase
shift. In most cases a single stage
amplifier is employed to reduce the
possibility of undesirable phase~-
shift within the amplifier.

The first application to be con-
sidered will be the operation of
the circuit of Fig. 4 as an oscillator.
In this case it is necessary to re-
strict the parameter n to the range

m e e~ m
iR =0 @n

This restriction, which may be de-
duced from (18), insures that the
transmission ratio is negative at
the mid-band frequency. To pro-
duce sustained oscillation, it 1is
only necessary to adjust the am-
plifier gain to exactly compensate
for the feedback network loss at
the mid-band frequency.

It is worthy of note that a re-
duction in n below the lower
limit specified in (21) also pro-
duces a negative transmission ra-
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tio at the required frequency. This
range of n can be shown to be less
useful by a further study of the
transmission ratio curves of Fig. 3.
As m decreases below the lower
limit of (21), the circles for con-
stant n decrease in size, and the
left hand crossing with the nega-
tive real axis is displaced toward
the origin. The curves of constant
frequency are tangent to the cir-
cle giving maximum negative re-
sponse and thence turn inward,
terminating at the origin as n ap-
proaches zero. It is thus obvious
that operation in this range pro-
duces less frequency selectivity,
since a given change in frequency
will produce a smaller change in
the phase-angle. This section of
Fig. 3 has not been reproduced
since a three-dimensional plot
would be required.

With the data available it is now
possible to set up a logical pro-
cedure for designing an oscillator:

1. Choose a value of the para-
meter m from a consideration of
the data given in Table I.

2. Find the minimum amplifi-
cation required for oscillation
using (22) which is the negative
reciprocal of equalion (14).

3. Choose A or n within the
ranges shown with (22).

4, Solve for A or n from (23).

R Leefe-2
min - 3_2}/2_ ¢ 22)

m L m
when m(ﬁ—l)ﬁn-—m.
Ali‘rn+n+n2(l+m) :
2 mn-nZlem @3)

A in (23) is the negative reciprocal
of equation (7). The solution for
n in (23) is a quadratic giving two
possible values for n. As explain-
ed earlier, it is usually desirable
to choose the value of n greater
than (V2—1) m/ (1 +m).

From Table I it is evident that

R
Zul]ﬁ'}’:ﬁ [-4g° {I18a)

and Zsz]‘f, m%/ikﬁ_‘? {19p)
are sufficiently close approxima-
tions for most design purposes. To
aid in meeting the impedance con-
ditions indicated in Fig. 4, it is
possible to choose R relatively
large to make Z, for x =1 large
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compared to the amplifier output
impedance. In the next step choose
m small to reduce Z.. for x =1 to
a value small compared to the in-
put impedance. It should be re-

alized that reducing m to obtain
100

A=I00
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Fig. 6—Frequency response of selective
amplifier using parallel-T null feedback
network
these conditions raises the ampli-
fication required. In general, it is
desirable to make the amplifier
gain considerably higher than the
minimum value and then choose
the parameter n correspondingly.
This means, that with reference to
Fig. 3, the oscillator will be oper-
ating on a characteristic corre-
sponding to a circle crossing the
real axis only slightly to the left
of the origin. This operation in-
sures greater selectivity due to the
increased rate of change of phase
with frequency around the oscil-

lation frequency.

In some applications where the
desired impedance conditions can-
not be met by simple amplifier
stages, the circuit of Fig. 5 has
proven very convenient. In this
circuit, the direct coupled cathode
follower tubes V, and V. serve to
isolate the feedback network. Tube
V., supplies a low impedance
source for driving the network,
while the open grid of tube V,
supplies a very high terminating
impedance. At reasonable audio
frequencies V, may often be omit-
ted since R can be made small,
and the grid resistor of amplifier
tube V: may be made large com-
pared to Z,, for x=1. At very
low frequencies, practical limita-
tions on the physical size of con-
densers requires large values of R.
In this case V, is usually necessary
to maintain a high terminating
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impedance. If the amplifier tube
V, has a reasonably low output
impedance, V, may often be
omitted.

When a frequency selective am-
plifier is desired, this network
usually is used as a null network.
Greater selectivity may be ob-
tained by allowing the circuit to
become slightly regenerative, but
this step is seldom carried out due
to the dangers of instability. It is
therefore practical to confine the
discussion of selective amplifier de-
sign to the circuit using a null type
feedback network.

For the null network, (8), (9),
(7a), (2), (19a) and (19b) hold.
Eguation (1) for the voltage trans-
mission ratio may be considerably
simplified by substituting for m the
expression in (9) which restricts
the network to a null type cir-
cuit. After suitable manipulation,
equation (1) becomes
g-‘l = cos 0g 8 o)

i
2

nu-b

Equation 24 represents a circle
centered on the real axis with iis
circumference passing through the
origin and the point (1,0). It will
be found that maximum amplifier
selectivity is obtained when the
rate of change of amplitude with
frequency, evaluated at x=1 in
(24), is a maximum. (25) was ob-
tained by differentiating the abso-
lute magnitude of (24) with re-
spect to the frequency variable .’

where § =tan~!

increase in n will improve the am-
plifier characteristics. The limiting
upper value for n is unity, for
which m becomes infinite.

Using the standard equation for
amplification with feedback, the
frequency response of this selec-
tive amplifier may be easily cal-
culated. Since the feedback is in
the negative sense we may assume
a negative sign on the transmission
ratio and

. A . A
f I-A(-gcit) {+Acosge 9

A (e8)

A
]A l——-~ @7
-‘fl+(2A+l3t2)ccs2 6
(27) represents the absolute value
of amplification.

The simplicity of equations (26)
and (27) is obtained by assuming
ideal impedance conditions as in-
dicated in the previous analysis.
These conditions are met for all
practical purposes in the circuit of
Fig. 5.

In most previous applications, as
a frequency selective amplifier,
this network has been used with
m=1 and n = %. Under these
conditions increased selectivity
may be obtained by increasing the
amplification. This procedure may
not be carried on indefinitely be-
cause of the instability resulting
from slight variation in circuit
components. Greater selectivity
may be obtained by increasing m
to a large value without additional
increase in gain. This feature is
illustrated in Fig. 6 where two
curves are plotted for m =1 and

9o ] ‘. (25) ~m =% with A =100, The latter
axleil],., curve is the limiting curve which
Thus it is fo be expected that an (Continued on page 95)
TABLE 1
Zcu E‘XII Z.» fO_l'_XII
m n R/\2/—45°  mR/\/2/ —45° A
min max min max min max min max
w© 0.414 1.00 0.828 1.00 1.00 1.00 4.82 oo
10 0.376 0.909 0.844 ” 0.980 » 5.40 ”
0.346 0.833  0.856 » 0.962 ” 5.98 >
2 0.276 0.667 0.386 ” 0.935 ” 7.71 ”
1 0,207 0.500 0.914 ” 0.905 » 10.61 »
0.5 0.138 0.333 0.943 ” 0.878 > 16.45 »
0.2 0.069 0.167 0971 ” 0.851 » 33.85 »
0.1 0.0376 0.0909 0.984 ” 0.839 ” 63.0 »
0 0 0 1.00 » 0.828 » o0 »
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British Printed and Sprayed Circuits

Electronically controlled machine is fed molded plastic paunels and

delivers complete circuits with resistors, eapacitors and inductors

® A new mass-production method
for radio receivers®* used by
John Sargove Ltd. and Sargove
Electronics Ltd., Sir Richards
Bridge, Walton-on-Thames, Sur-
rey, England, is described in detail
in the January-February issue of
the Journal of the British Institu-
tion of Radio Engineers.

The methed is fully mechanized
and uses extensive electronic con-
trol swstems; it is economical and
fool-proof with regard to wiring
mistakes. Tedious assembly and
wiring operations are reduced,
testing is automatic. The conven-
tional separate conductive circuit
components such as capacitors, in-
ductors, and connecting wires are
replaced by an integral metal de-
posit on a preformed plastic panel.
Resistive elements are formed by

*{See also Tele-Tech, June 1947, p. 68)

graphite deposits on the same
panel. Most electric circuit ele-
ments consist of conductive and in-
sulating material deposited on both
sides of the panel; only tubes, loud-
spaeakers and electrolytic or wvari-
able capacitors have to be inserted
at a later stage in the production
line.

Connecting wires consist of metal
deposits in grooves; inductors are
formed by metal deposits in spiral
grooves; two opposing metallized
indentations in a plastic panel con-
stitute a capacitor, the thin dielec-
tric web of the plastic panel be-
tween the indentations serves as
dielectric; graphite deposits on the
panel take the place of conven-
tional resistors. All metal deposits
are situated in grooves, recesses or
depressions on both sides of the
molded plastic panel. This feature

permits both sides of the per-
formed panel to be simultaneously
covered with a metal layer, e.g.
by spraying or electroplating. Sub-
sequent milling removes the ex-
cess metal on both panel faces
leaving only the metal lying be-
neath the surface level in the
grooves and indentations. Conse-
guently the grooves and indenta-
tions of the molded plastic panel
determine the position of conduc-
tive elements and their inter-con-
nections; as a modification of
the die for the panel is necessary
for a variation of these elements,
wiring mistakes are eliminated.
Resistors on the same side of the
panel may be produced simultane-
ously by spraying the surface with
a graphite suspension through a
suitably shaped stencil or by print-
ing at the desired places on fhe

Fig. 1—Circuit diagram of the ac-dc receiver in which most of the essential
components are printed or sprayed on the panels illustrated in Fig. 2
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Fig. 2—The two panels on which the components and circuit wiring are printed or sprayed. both sides of
the panels being processed. Interconnections betwe en panels are made by mecns of eyelets or rivels

panel with an overlap of the
graphite and the metal deposits,
Circuit elements on opposite sides
of a panel may be conductively
connected by an eyelet, a thin
rivet, or a hole in the panel filled
with metal during the spraying
operation.

Actual production operations in-
volved are: (1) molding the plas-
tic panel; (2) metallizing on both
sides; (3) milling the surface of
the plate to remove excess metal;
(4) spraying one graphite mixture
through suitable stencil; (5) spray-
ing another graphite mixture onto
other side of panel through another
stencil,

Fig. 1, illustrates the circuit dia-
gram of an AC-DC receiver manu-
factured by the new method. It is
built up of two 7-inch panels with
part of the circuit deposited direct-
ly on the inside wall of the cabinet.
In Fig. 2 both sides of both panels
are shown. All elements situated on
the sides Ia and Ila are indicated
by full lines in circuit diagram. Fig.
1, while reverse side elements on
Ib and IIb are shown by dashed

TELE-TECH * August, 1947

lines. Capacitor plates are marked
“a” or “b” depending on which
side they are located; on Ib and Ila
the capacitor plates are formed by
deep indentations and shown as
such, capacitor plates on Ia and IIb
are flush with the panel once the
metal is sprayved on and milled
off. Resistors are solid black. Dotted
lines on Fig. 1 indicate elements
to be inserted separately.

On side “a” of panel II, see Fig.
2, the numerals 2a, 3a, 4a, 5a are
deep metallized indentations which
constitute the plates marked “a”
of the capacitors indicated by
identical numerals on Fig. 1. Refer-
ences 6 to 30 on Ila are shallow
grooves or recesses filled with
metal and intended to serve as
conducting paths and termination
lobes of sockets and eyelets; some
corresponding references will be
seen in circuit diagram Fig. 1.

Reference 7 on Ila indicates the
system ground, a metal deposit ex-
tending over an extensive irregu-
larly-shaped area of the panel and
in direct contact with a similar
metal deposit, 7, on the other side

www americanradiohistorv com

of the panel; the conducting con-
nection is a large cylindrical hole
in the center, the wall, 7, of which
is metallized. This deposit 7 is in-
tegral with grounded capacitor
plates 3a, 5a and 4b. Capacitor
plates 2b and 5b are formed by one
metallized indentation. Reference
numerals 31-35, 38-40 on Ila in-
dicate resistors. Resistor 41 on IIb
is deposited over the terminal of
conductor path 20 which is conduc-
tively connected to conductor path
20 on the reverse side of the panel
through an eyelet 20 in a small
hele in the panel.

Screening against hum voltages
is readily effected by interposing
the grounded electrode or another
low-hum electrode between the
element to be protected and a pos-
sible source of disturbance. For
instance, grid-leak resistor 44 on
IIb for the second tube is sur-
rounded by capacitor plates 2b and
3b and grounded deposit 7.

Socket connections are made by
means of suitably shaped metal
eyelet punchings 55, IIb. Two

(Continued on page 96)
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‘Gain Chart for Cathode Followers

By GLADDEN HOUCK, Project Engineer,
Sorensen & Co., Stamford, Conn,

Simplicity of circuits, economy of components, low distortion

and wide frequency response give advantages for broadcast use

® Scarcity of electronic compo-
nents has fostered development of
many new methods and materials.
These innovations in many cases
are proving more useful than
their original counterparts. Cath-
ode followers, as applied to broad-
cast consoles, consolettes and allied
units, are an example in point.

The difficulty in obtaining good
quality output transformers for
line drivers led several of the In-
tercollegiate Broadcasting System
stations to use cathode followers
for many circuits. Some early de-
signs were below standard for
transformers, although most of
them have shown how well this
circuit can be applied. It was dur-
ing the design of these cathode fol-
lower circuits for these applica-
tions that a cathode follower gain
chart was developed.

An interesting application of
this circuit in broadcasting has
been in line drivers, where push-
pull circuits similar to that in Fig,
1 are desired. This circuit has
shown adequate response (20 to
20,000 cps). The distortion, due to
the absence of iron core induct-
ances in the circuit, is largely inde-
pendent of frequency. Thus, the
inter-modulation distortion com-
ponents are much lower than with
transformers. A carefully designed
line driver, similar to the one de-
scribed in the sample problem, will
deliver approximately +15 vu out-
put at less than %9, distortion.
This has been found to be accep-
table for line drivers, mixers and
other similar circuits, where 609-
ohm line impedances are desired at
low distortion and at less than the
specified output level.

In broadcasting stations several
similar stages cascaded have dis-
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tortion. It is best to keep indivi-
dual stage distortion low. These
are typical station uses: (1) The
pad or attenuator drivers; (2) The
line drivers; (3) The level limiter
output; (4) The transmitter line
amplifier. The last two are usually
located in the transmitter console.

If each of these cases has %%
distortion, the total for a typical
station arrangement may be as
much as 29% distortion. Usually,

Fig. 1—High fidelity push-pull cathede
follower circuit for broadcast station line
drivers

Fig. 2—Typical single-ended cathode fol-
lower circuit and fundamental parameter

relations
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Rp= PLATE LOAD RESISTANGE

P = YOLTAGE GAIN
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however, the mixer attenuators
are operated at lower levels than
zero vu 50 that their combined dis-
tortion is much lower. This can be
done with the line driver circuit
described, or it can be achieved by
a single-ended circuit, similar to
the typical circuit shown in Fig. 2.

A blocking condenser is inserted
between the pot attenuator and the
cathode follower to prevent dc
from flowing into the mixing cir-
cuit. It is best to keep these im-
pedances low as circuit capacities
are extremely large, and thus will
attenuate the higher frequencies.
It is also desirable to keep the
potentiometer impedance moder-
ately high so as not to require too
large a blocking condenser; 10,000
ohms is the usual value, Electroly-
tic condensers usually are not sa-
tisfactory.

The usual tube for this type ap-
plication is the 6J5 (or 6SHT)
which will yield one volt output
at less than % of 1% distortion.
The single-ended circuit is not
recommended for line drivers be-
cause it produces a dc potential
across the line.

The balanced circuit of Fig. 1
is most suited for this application
since the center tap of the circuit
is practically at ground. If the
power supply B— is connected at
a suitable negative potential from
ground, there is no dc potential
above ground on these lines, which
is often desirable. However, in
some instances this potential may
be useful for remote switching.
An example of this is the opera-
tion of a small amplifier located in
a remote position. In this case a
relay is connected hetween center
tap of the input coil and ground.

As demonstrated in the sample
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www.americanradiohistory.com

100 10K 8K 6K5KaK 3K 2K I.5K 1OK
' [ T T T AT ,TWiAl.7 Z // AL R(:100
. [T TRANSCONDUGTANGE (g,) 4/ wos <2 — 11 A
: B U7 AN 0@ Tl TA T T AN b o 7.5
0.}—’:?/-,0‘?-’ S I e s T
5.0~ l— A 2L L ’ s L — Lo
4.0 [?‘; O'D‘/_P/ 4 ‘ / y / / \’:& ,/// > | ©
M Vs ¥ AT T A 40| 2
3.0 —'E 7‘4‘ "_)bl'/ / -/ [/ // // // ’A A o 30'$
A A ) R , / A1 /Z’ﬁ &
o / S A S A T e
o 2.0 | 0 7/0' oA/ 4 Lz / y g 7 20L 5
T m ’ %6/ / A ,A '/ / ////———‘ 5
= g L ,0/' % VLA /;////’ 1.5 | m
7 (; s ~ 4 /,/ 4% %// B e L
w1 ~—
glo,éz' ¢ 0/ /] ez il L+ 1.0 i
o "Mrilo 4._,6/ d /! pd - L— [ )
g my, N 7 L i A /| D L] . 0.75F 1
IZ’ 0.7 i o b‘o Y ’ 7 /// /// T - [ - g B
5 %,;p 7/’%9/ /1 / = — | = 4
055 = o LY Vi ,/ B L] 0.5 2
0.4V ) ’/ 4306/ // /A// / /'—’_-:4 | Ei_
' 1/ " /// //__._————-"_’__‘T o
03 N A - 0.3 5
a4 A AT 1] 025 z
1 Ay A e 0.2 @
0.2 7 0 > e 4
4 e ///?// L]
¢ AA////
CATHODE IMPEDANGE (Z,) GCATHODE DROPPING RESISTOR(Ry)
0.1 bl L | P R S | 1 ! [ R A 1 :
0.1 0.2 0.405 07 10 20 3.0 5.0° 7.0 10.0 20.0 30.0

OHMS IN THOUSANDS

INSTRUCTIONS FOR USING CATHODE FOLLOWER CHART

1—Find the value of Rk on the lower scale and follow the line
vertically until it intersects the required load resisiance curve

RL.

2—From this poinl, follow resistance line to the left until it infer-
sects the vertical line which is the cathode impedance of the
tube. For convenience, a transconductance scale calibrated in
micromhos can be read at the top of the chart,

3—The interseclion of these two lines will meet at an appropriate

Loss lines are drawn at a 45°

loss line.

problem, the L pad loss of the
cathode follewer circuit can be
computed. The single-ended cath-
ode follower also can be used at a
remote point if the dc potential
between the cathode and B— is
applied through a relay.

It can be seen how cathode fol-
lowers are easily applied to broad-
cast units. Their advantages of low
distortion and wide frequency re-
sponse often outweigh the disad-
vantage of increased plate supply
power. Because of their small
reactance effects, isolation pads
are not as important as with trans-
formers in similar circuits.

As an example of the use of this
chart, consider the design of a
push-pull line driver 'unit using
6J6 twin triodes with the two tri-
cdes of each tube in parallel.

TELE - TECH -+ Augqust, 1947

horizontal and have loss in db in the lower left corner and
amplification ratings in the upper right corner.

4—1If the load and cathode-dropping resistors are combined, the

load line.

angle from the

Since the line impedance into
which each tube will be operating
is 300 ohms approximately, assume
a twin triode resistance about ten
times that value; 2,7K is an RMA
standard value that will be appro-
priate. The transconductance of
6J6’s connected as above is 10,000
micromhos. In push-pull circuits
of this type, it is common practice
to calculate each side separately,
since one-half the load is fed by
one of the push-pull tubes,

The internal cathode impedance
of the cathode follower 1/g,, is ap-
proximately 100 ohms. Since this
is less than the 300 ohm load, a 200
ohm series resistance (R,) is added
to improve matching. This is good
practice for cathode followers
since as class “A” amplifiers, they
operate best with load impedances

www americanradiohistorv com

0.5 p (amp. factor) or 6 db loss lines should be used for RL.
Other steps are the same. This line is the infinite impedance

NOTE: .This chart has been compiled for pure resistance loads.
Thus, it does not take into account effects due to reactance
in the load circuit.

a few times larger than their in-
ternal impedance. Find the parallel
resistance of R, and R, plus R.. It
is approximately 430 ohms. Trac-
ing this parallel resistance line to
the intersection with the cathode
impedance line of 100 ohms, we
find 1.8 db loss for the cathode fol-
lower.

The attenuation from the 200
ohms series resistance can be simi-
larly calculated with the same
chart as follows:

Consider the load as described
in step 4 of the instructions. At
the intersection of this resistance
with the cathode impedance line
of the value equivalent to the 200
ohm series resistance, we find 4.5
db loss. Thus the loss due to both
the cathode follower and its series
pad is 6.3 db.

§5


www.americanradiohistory.com

Design ot Magnetic Tape Recorders

By RICHARD H, RANGER, President, Rangertone, Inc., Newark, N. J.

Frequency response and dynamic range greatly improved through

critical control of size of

oxide particles and their dispersion

® Magnetic recorders, both tape
and wire, have come a long way
since Norwegian Vladimir Poulsen
started experimenting with the
principle back in 1899. In the 48
years that have intervened steady
improvements have been made in
frequency response; noise in the
system has been reduced practical-
ly to the vanishing point, being no
greater now than the thermal noise
in vacuum tubes; mechanical
operation has been improved to the
extent where full advantage can
be taken of the long-playing and
great dynamic range of the system.
The Germans did a lot with tape
recording; but it remained for
American engineers to take up
where the Germans left off and
bring the equipment to its present
highly refined form.

Army Intelligence went into
Germany along with the battle-
stained GI's and found the mag-
netic tape recorder in wide use in

Fig. 2—Close-up of

recording head in
which the hairline qap is filled in with
beryllium copper

the German broadcast networks.
Two versions of the recorder, the
Magnetophone and the Tone-
schreiber, had been developed to
a remarkable degree. The most ad-
vanced model of the Magnetophone
was designated the K-7. Only one
of these machines has been intro-
duced into this country, and it is

INPUT — 4VU
DISTQRTION AT 500 CPS
+10 2ND HARMONIC I %
3RD HARMONIC 2.8 %
HUM LEVEL -54 DB
~ 0 ] - "
o Vagr el
a 7
-
> B /
o
-10 ,.f
2 ,' CURVE "A" TAPE [SPEED 30 IN,PER SECCND
'I A GCURVE "B" TAPE |SPEED (8 IN. PER SECOND
=20 +
!
!
1
(o3 30 100 500 1000 5000 10000

cCPS

Fig. 1—Audic response characteristics of Rangertone magnetic tape recorder plotted at
two tape speeds
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located in the research laboratories
at Ft. Monmouth, New Jersey. The
writer was a member of one of the
investigation teams working in
Germany and made it his business
to gather to the fullest possible
degree all the information avail-
able on magnetic tape recording
and return it to this country. A
report covering this work has been
made to the Department of Com-
merce, and will shortly be avail-
able to the public.

The Rangertone magnetic tape
recorder is essentially an Ameri-
canized version of the German
Magnetophone. Thus it represents
the culmination of the efforts of
persons widely separated in space
and time. It has, of course, been
thoroughly redesigned to make use
of American parts, and to fit in
with American systems and studio
practices. Some significant Im-
provements over the German de-
sign were made, especially in the
matter of the drive mechanism and
control systems.

Fig. 1 shows the overall response
of the recorder, running at a nor-
mal tape speed of 30 in. per sec-
ond, and a reduced speed of 18 in.
per second. The 13 in. reels pro-
vided with the machine hold suffi-
cient tape to produce recorded
programs in the following lengths:

TAPE PROGRAM FREQUENCY

SPEED TIME RESPONSE
(in, per s2c.) {min.) {cps)

38 25 40—12,590

30 30 40—10,000

18 S0 60— 7,000

Fig. 2 is a photo of the head as-
sembly. A careful inspection will
show these component parts: lami-
nated core, coil, and gap. The gap
itself is filled in with a non-mag-
netic shim of beryllium copper.
The winding and impedances of
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Fig. 3—Type of equipment used bv the Germans in Ludwigshaven in the production
of Luvitherm Magnetophone LG tape

these heads are as indicated in the
following table:

Resistance Impedance

Head Turng Ohms 0lims
Frase....... 100....... l...... 2,000
Record. .. ... GOD....... 0.0 11,000 at 70 ke
560 at 1 ke
38 at 100 cyeles
Plavbaclk. ... 600....... 10....., 560 at 1 ke

R 38 at_ 100 cyeles
In general it may be said that

the playback head is the most
critical of the three in the sense of
gap size, and alignment. The gap
size being in the order of four-
tenths of a mil across, it is obvious
that a slight misalignment will
result in a variation from the per-
pendicular greater than the width
of the gap in going from top to
bottom of the % in. tape. This
cannot be allowed, since optimum
response is attained only when the
gap is perfectly perpendicular to
the motion of the tape passing the
head. Adjustment is accomplished
by means of set-screws in the head
assembly. With the machine com-
pletely assembled and in operation,
a standard tape recorded at 6,000
cycles at 80% full modulation is
run off. The head may then be ad-
justed to the correct position by
observing the response.

For the record head, an audio
signal of 1.5 to 2 milliamperes is
combined with a high frequency
bias of 4 milliamperes to obtain
the best results. The action of the
bias current is to improve the
linearity of the magnetic rema-
nence in the tape by cutting the
effect of the hysteresis loop loss
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which would result if only record
current were used.

The gap size and energizing cur-
rent of the erase head are com-
paratively non-critical. The cur-
rent necessary is largely depend-
ent upon the magnetic properties
of the tape used. The German iron
oxide tape needs some 80 milli-
amperes of 70 kc energy to do a
thorough job of demagnetizing the
tape. The erase head produces an
alternating flux which diminishes
uniformly from maximum inten-
sity to zero, leaving the tape mag-
netically neutral.

The performance of the entire
machine depends in great meas-
ure on the actual magnetic prop-
erties of the tape. In this field, we

obtain valuable guidance from
German development work. The
first German tape produced, known
as type “C”, was a coated tape on
a cellulose acetate base. This tape
was made in one operation on an
endless nickel belt. At one end, the
base was cast on the nickel belt,
which moved at low speed. By the
time the belt had reached the end
of the machine the acetate base
was dry enough for a coating, a
a binder with the magnetic oxide,
and a plasticizer. The base was
then stripped off and cut into ap-
propriate tape sizes. The tape thus
produced was extremely accurate
in physical dimensions and had
good response characteristics.
However, it was soon learned that
the plasticizer dried out the tape
causing it to become brittle and
subject to breakage under normal
operating tensions.

The Germans next developed
an impregnated tape in which the
magnetic oxide was uniformly dis-
tributed throughout the base, a
polyvinylchloride, trade-marked
“Luvitherm'. This process used
no plascticizer and therefore eli-
minated dehydration. A number of
disadvantages appeared in this
product also, diminished tensile
strength being the main one. Ho-
mogeneous distribution of the ox-
ide particles in the base reduced
the tensile strength. To improve
strength, the particle concentra-
tion was reduced, but then the fre-
guency response was impaired.
Further, another undesirable fac-
tor was introduced which has

{Continued on page 99)

Fig., 4—Production model of Rangertone high-speed magnetic tape recorder

www americanradiohistorv com

57


www.americanradiohistory.com

Design of Tuners tor AM and FM

By LLOYD M. HERSHEY, Engineer in Charge,
Home Receiver Div. The Hallicrafters Co., Chicago.

Automatic frequency control, using dual triode as oscillator and re-

actance tube corrects for mistuning and drift; pushbuiton tuning

® The Hallicrafters basic 15-tube
chassis is used in a combination
FM-AM receiver with an auto-
matic record changer. Five me-
chanically operated pushbuttons
are provided for FM operation and
five for AM. The frequency bands
covered are:
FM (High Frequency Band)
88 to 108 mc
AM (Broadcast Band)
] 540 to 1740 ke
AM (Full Short-Wave Band)
5.8 to 18 mc
AM (Short-Wave Spread Band)
9to12mc
AM (Short-Wave Spread Band)
15to18 me

This basic 156-tube chassis is
available in several different cab-
inets, with two different speaker
combinations, thus offering a con-
siderable range of choice of cabinet
style and speaker performance
with manufacturing economies
effected by the use of only one
basic chassis.

A chassis similar to the basic
15-tube chassis, model $-47, soon
will be available in a metal cabi-
net. This chassis is intended for
use in custom installations where
the speaker will be housed in a
separate cabinet. It is designed for
use only with separate antennas.
The general construction and de-
sign features of the S-47 and the
basic 15-tube chassis from the rf
stage to the output transformer
are almost identical.

The built-in antennas furnished
with models EC-403 and EC-404
include a loop antenna for broad-
cast reception and a novel (in-
verted L) dipole for FM reception.
The FM antenna also serves as the
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built-in pickup for short-wave re-
ception.

The loop antenna comprises only
about one-half of the total broad-
cast antenna secondary circuit in-
ductance. The effects of electric
fields originating near the re-
ceiver (ignition noise, commutator
noise, ete.) thus are minimized
while the effectiveness of the an-
tenna on the signals from radio
stations is only slightly reduced.

The inverted L antenna uséd on
FM exhibits less directional effect
than the more conventional types
T+B

I+

Fig. 1—Simplified diagram of the oscillator
and reactance tube circuits

of folded dipoles, and has substan-

tially the same amount of signal

gain. '

Tuning is accomplished by two
independent three-gang wvariable
capaciters, one used exclusively on
FM and the other on AM. Each
variable capacitor has its own set
of five pushbuttons. In this man-
ner, the switching of high-current
carrying leads is avoided and
maximum circuit performance as-
sured on the FM band.

Short-wave band-spread tun-
ing is provided in the four most
popular  short-wave  broadcast
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bands. This is accomplished by
means of capacitances in series
and shunt with the AM wvariable
capacitor and the short-wave coils.

The styling of the cabinets re-
quired that the push-buttons be
parallel to the plane of the main
chassis. In order to accomplish
this, the antenna, rf amplifier and
oscillator circuits are mounted on
the tuner sub-chassis, which is
bolted to the main amplifier chas-
sis at right angles to it. This al-
lows production to be run in two
parallel lines, with the joining
of the two chassis occuring as a
final assembly and wiring opera-
tion just prior to the phasing
operation.

The accuracy requirements of
the pushbutton settings on the
new FM band are about two times
as severe as on the AM broadcast
band; electrical drift require-
ments are about ten times as se-
vere. Also, when a conventional
FM receiver is tuned through a
station a spurious response is en-
countered on each side of the de-
sired response. These factors make
the conventional FM receiver very
difficult for the layman to tune.
It has even been noted that some
of the best known manufacturers
have produced FM receivers
whose oscillators drift noticeably
during the warming-up period
(about the first fifteen to forty-
five minutes after turning on). A
small amount of drift results in
distortion and necessitates retun-
ing. One model was observed in a
dealer’s showroom which drifted
completely off the station.

An automatic frequency control
(AFC) circuit is provided on the

TELE - TECH * August. 1947


www.americanradiohistory.com

FM band in the basic 15-tube re-
ceiver chassis. It produces a cor-
rection factor of about seven times
on any mistuning or oscillator er-
ror. Also, the AFC is arranged so
that it “takes hold” before the
spurious response point is reached
on either side when tuning to an
FM station, and prevents the
spurious responses from being
heard. Tuning an FM receiver
with properly adjusted AFC is no
more difficult than tuning a regu-
lar broadcast station on the AM
band, and once tuned into the
“take-hold” region the signal re-
mains properly tuned in until the
dial setting is changed to bring in
another station.

A dual-triode (6J6) tube is
used as the oscillator and AFC
reactance tube. Since the use of a
triode reactance tube is believed
to be novel, it will be described
briefly.

Oscillator Circuit

The oscillator circuit is conven-
tional. The oscillator plate is
coupled through a small capacitor
to the reactance tube plate, then
fed through the reactance tube’s
plate-to-grid capacity, C, to
the grid. The resistor R, with the
reactance of C, forms a phase
shifting network, so that the volt-
age on the reactance tube grid is
shifted by about 45 degrees from
the plate voltage.

This grid voltage is amplified
by the reactance tube by an
amount approximately propor-
tional to the dc voltage applied to
the grid from the frequency de-
tector output. The plate voltage
is shifted nearly 180 degrees from
the grid voltage and added to the
oscillator plate voltage again
through C,, thus producing a shift
of the oscillator frequency. It will
be noted that the reactance tube’s
nominal operating bias is obtained
from the combined oscillator
plate, reactance tube and hleeder
resistor currents in the cathode
resistor R.. These currents are
combined so as to produce a re-
actance tube characteristic with a
wide range of linearity.

The intermediate frequency am-
plifier uses composite IF transfor-
mers and is conventional except
for the use of resistance coupling
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Front view of tuner chassis with cover removed leaving the coils and variable condensers
available for adjustment! and alignment

between the last two tubes. This
permits a gain of about 8§ db in the
last stage without serious detuning
of the last circuit due to impulse
noise acting on the grid of the last
tube and producing phase distor-
tion. In other words, a better sig-
nal-to-impulse-noise ratio is ob-
tained.

Another novel feature of the re-
ceiver is the frequency detector
system which was developed in
the Hallicrafters laboratory. The
transformer itself is a conventional
three circuit transformer and is
inherently well balanced to reduce
noise. The time constants C,R, and
C,R. are long as compared with
the lowest audio signals to be
handled, and the resistors R, and
R. are large compared with the
internal impedance of the diode.
It is of interest to note that a dc

¥ o A

Co ™
= AUDIO & AFC QUTPUT

Fig. 2—Circuit diagram of the frequency
detector, and below, a front view of the
complete AM-FM receiver
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path to ground from the input side
of the balanced diode detector for
either polarity of current is pro-
vided through the two detector
diodes when one of them is in-
verted. The addition of a load re-
sistor on the input side of the di-
odes would increase the damping
of the second tuned c¢ircuit and re-
duce the ratio of AFC output to
audio output.

The audio system as used in this
receiver has unusually low distor-
tion. The total harmonic distortion
of signals in the middle register is
about one percent. This, of course,
does not tell the full story. Recent
investigations have indicated that
intermodulation distortion is far
more disturbing than harmonic
distortion. Tests on this chassis in-
dicate that it is well within the
“safe” limit with about 39 of in-
termodulation distortion at ordin-
ary listening levels.

The audio system consists of four
stages. The first stage uses a 6J5
tube; treble tone control is accom-
plished in its plate circuit. The
four-step treble control also ex-
pands the last two 455 ke IF trans-
formers on AM.

The second audio stage also uses
a 6J5 tube. In its plate circuit three
degrees of bass boost are provided
by means of shunting resistors on
the tuned bass-boost choke. Tone
control clicks are eliminated in
both treble and bass switching by
providing resistor networks which
maintain the same potential across
the capacitors or choke regardless
of the position of the control.

(Continued on page 95)
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Survey of World-Wide Reading

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

ing, scientifie and industrial journals, here and abroad

Model of Charged Particle Moving in Sationary Magnetic Field

J. Loeb, Ingénieur en Chef au Laboratoire
National de Radioelectricité (L'Onde Electrigue,
Paris, France, January, 1947, pp. 27-31)

This method used to trace tra-
jectory of a charged particle
in a magnetic field,~—similar to
the rubber model for an electro-
static field,—is based on the fact
that two systems obey "identical
equations. The analogous system,
called Hodoscope, consists of a
flexible, direct-current carrying
wire placed ina constant magnetic
field. In other words, the equi-
librium position of the wire is
identical with the trajectory of a
charged particle moving in the
same stationary magnetic field.
Under conditions to he specified,
the wire will bend into the shape
of the path the particle travels.

Consider a plane path and a
uniform magnetic field: The par-
ticle will trace a circle and the
wire will assume a circular shape.
It appears that the analogy holds
in this special case; for the gen-
eral case it can be proved by
means of the calculus of wvaria-
tions.*

The two curves, particle path
and wire shape, will be identical,
provided: mv = eF/I, where m,
v, e, are the particle’s mass, ve-
locity and charge, respectively,
while I and F are the current and
the tension of the wire. As v, the
magnitude of the particle velocity
is constant for a particular particle
in a magnetic field, and I and T
are constant along one particular
wire, the relation can be met. Tt
determines the dimensions for two

*For the wvariation principle compare "‘Elec-
tron Optics and the Eleciron Microscrope'’
by Zworykin, Morton, Rainberg, Hillisr, Vance,
p. 3583, {(10.28). In the present instance the
velocily, v, is conslant and the varialion
of the first term of the integral is identi-
cally zero for all paths of the same lengths;
only the second term is therefore considered
in the above analysis. (Editor's note).
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equivalent systems.

The analogy between the charg-
ed particle and the wire model
holds only if gravitational force
and stiffness are negligible com-
pared with the force exerted by
the magnetic field on the wire.
Light weight and flexibility were
therefore of importance in the
choice of the wire for the Hodo-
scope constructed at the Labora-
toire Nationale de Radioélectriciteé.
A silver wire, 0.02 mm in diameter
capable of carrying a 500 ma cur-
rent was finally selected. Assum-
ing a field of 600 Gauss, the gravi-
tational force will amount to one
thousandth of the magnetic force
and the elastic force will be even
smaller; their omission is thereby
justified.

The apparatus illustrated was
intended for the study of aber-

Hodoscope: The direct-current carrying

wire assumes the shape of the path «

charged particle would travel in a similar
magnetic fleld

<
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rations in magnetic lenses. The
terminals B and C of the wire
may be placed at a desired point
and their position read to 0.1 mm.
Their vertical adjustment is made
by means of the screws V and V’;
as the angular position is read on
a graduation marked on discs D
and D’ and their radial distance
from the center of the discs regu-
lated by slides R and R’. The
chuck, M, can be lowered or raised
to vary the length of the wire.

To measure the tension, T, stand-
ing waves are produced in the
portion of the wire between A
and B. A variable-frequency cur-
rent through coil E generates a
field which causes the wire to
vibrate. The tension, T, can then
be established from the distance
between {iwo oscillation nodes,
the frequency of oscillation and
the linear mass of the wire.

If two points A' and C' are as-
sociated picture image points of
one another, the smallest displace-
ment of one of the wire terminals
results in a considerable deforma-
tion of the original shape of the
wire. If is possible fo find the
image of each point of a given
figure and so establish the aberra-
tion of a particular magnetic lens
structure. Such measurements
have been carried out at the
Laboratoire Nationale de Radio-
électricité.

Further applications of the
Hodoscope are suggested: Study
of cathode ray oscillograph with
magnetic electron concentration
or deflection, study of the mag-
netic mass spectrograph (Aston),

.study, the non-accelerated portions

of the ion trajectories in the Dees
of a cyclotron, study of charged
particles in the earth’s magnetic
field, etc. In general all problems
involving a charged particle mov-
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ing in a stationary magnetic field
may be simulated by the Hodo-
scope.—dJdZ

Ammonia Flask “Receiver”
for 12 mm Waves

Physical Society’s Exhibition (Wireless World,
London, England, June 1947, pp. 196-197).

The General Electric Co. demon-
strated the absorption and heating
of ammonia by means of the fol-
lowing arrangement: A 12 mm
wave beam was modulated at audio
frequency and projected against a
mirror which focused the beam on
a flask containing ammonia gas, as
illustrated. The gas was heated and

SHORT -WAVE
GENERATOR.MODULATOR
ond RADIATCR
— !

RUBBER DIAPHRAGM

\
O
M n
FLASK WiTH

AMMONIA GAS
MIRROR

|

Ammonia flusk 'receiver and detecior”
for 12 mm waves

cooled at the rhythm of the modu-~
lation and consequently expanded
and contracted at audio frequency.
The rubber diaphragm at the
mouth of the flask vibrated at this
frequency and by placing the ear

elose to the mouth of the flask, the

sound could be heard. The am-
monia-gas-filled flask and dia-
phragm received and detected
radio waves.—JZ.

Metal-Ceramic Seals
for UHF Tubes

M. Kuhner (Le Vide, Paris, Frances, January
1947, pp. 194-204)

If the glass in an electron tube
is replaced by ceramic material,
the technique of sealing the ce-
ramic material directly to the
metal becomes of importance. A
brazing technigue which permits a
seal between ceramic material and
metal was developed by Tele-
funken, a German concern, for the
manufacture of high frequency
disc-seal tubes. The ceramic metal
seal is further suggested for the
construction of velocity-modulation
tubes and for sealing Coaxial
cables at a voltage anode.

The advantages secured by the
use of ceramic material for the
tube envelope are as follows: the
ceramic material stays rigid and
maintains its original shape during
sealing without the use of assembly

TELE-TECH -+ August, 1947

jigs so that close tolerances are
assured; the loss angle of the ce-
ramic material at 60 Mec is approx-
imately one-tenth of the loss angle
of glass; dielectric loss in glass in-
creases rapidly with temperature,
while dielectric loss in ceramic
material increases only slowly at
conventional operating tempera-
tures.

The electrical characteristics of
high-frequency disc-seal tubes
produced by Telefunken by the
metal-ceramic sealing technique
described vary by 15% to 209%.
The ceramic has a dielectric con-
stant of 5.5, a loss angle of 6-8x10+
at 60 Mc and a thermal coefficient
of expansion equal to 65-70x107.

The ceramic-metal seal re-
requires a non-porous, low-loss
ceramic material which seals tw
metal and has a similar tempera-
ture coefficient of expansion. A
special metal-coated ceramic ma-
terial and special iron-nickel alloys
have been developed by Tele-
funken, which are sealed by braz-
ing with pure silver solder. The
composition of the ceramic paste is
10.20 kg steatite, 1.44 kg kaolin,
0.48 kg zirconium, 0.24 feldspar
with potassium. It is essential that
no alkaline earths are present in
the mixture. The ceramic is coated
with a molybdenum-iron mixture.
Zirconium assures the great ad-
herence of the ceramic material to
its molybdenum-iron coating, Feld-
spar prevents porosity of the ce-
ramic material. The manufact-
uring process of the ceramic ma-
terial and of the iron-molybdenum
mixture is described in detail as
well as the coating process.

If the metal surrounds the ce-
ramic cylinder, the alloy is com-
posed of 549 iron and 46 % nickel
(Feni 46) while a composition of
589 iron and 429 nickel is used
for metal inside a ceramic cylinder.
The iron-nickel surfaces are coated
with silver for better high-fre-
gquency conductivity. The silver
covered iron-nickel alloys can be
brazed with pure silver solder to
the molybdenum-nickel coated ce-
ramic pieces.—dJZ.

Nickel Substitute

Report on New Vacuum Tube Techniques (Fiat
No. 500), H. M. Sigtionary Office (Electronic
Engineering, London, Englend, April, 1947,
p. 123)

The Telefunken Co. has devel-
oped a specially coated aluminum-
iron sheet free from zinc which
serves as a substitute for nickel in
radio tube electrodes. The alumi-
num layer is approximately 0.01
mm thick. The surface of this
sheet changes form normal alumi-
num brightness to a dull dark grey
on heating to 600°C in wvacuum,
and this surface is an excellent
radiator compared with the black-
ened surfaces at present in use.
Gas is absorbed during the proccess.
The nickel substitute cannot be
used with evaporated cathodes—JZ.

Input resistance of RF Tubes
MeDermid and J. W. Whitehead (Journal of
Scientific Insiruments, London, England, March,
1947, pp. 79-80).

The input resistances of the tubes
listed in the accompanying table
have been measured in the range
of from 15 to 50 mc by means of
a Marconi Q-Meter, type TF 329.
The table is self-explanatory. —JZ

Input resistance for several high frequency tubes for range from 15 to 50 mc

Input resistance in thousands of ochms
Frequency A —

(Mc/s) 6SK7 65G7 6AC7 RCAgoorKenRadgoor 6SH7? 6AB7/1853 6S)7
50 74 38 218 853 102 40 44 51

48 — - — 542 17°5 — — —

46 — — — 965 300 — — —
45 98 61 60 — — 58 67 64

44 — — — 1480 51°0 — — —

42 — — 2240 99'0 — —

40 1377 115 130 3990 1710 o1 12'0 81

28 — — —  >1000 390°0 — — —

36 — — — >1000 > 1000 — — —
35 200 230 180 — — 14°0 180 110
30 320 42'5y 260 — — 24'0 32'0 150
z5 54'0 1350 420 — — 460 66-0 20'0
z0 93'0 4500 750 — — 100°0 1600 280
15 1600 7900 1650 — — 2800 4770'0 510
Input capacity in 85 100 115 40 40 10'0 90 80

tube socket (uuF.)

R, (mQ) o8 >1 o7 >1 >1 09 o7 15

&m (pmhos) 2000 4000 5000 1400 1400 4900 5000 1650
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Modulation Characteristics
of Concentrated Arc Lamps
W. D. Buckingham and C. R. Deibert (Journal
of the Sociely of Motion Picture Engieers,
April 1947, pp. 324-342).

A detailed account of the modu-
lation characteristics at audio fre-
quencies of the concentrated-arc
lamp using an incandescent zir-
conium oxide cathode* is given.
Lamps in sizes ranging from 2 to
100 watts are manufactured. The
2-watt lamp has a source diameter
of 0.003 in. and a brighiness of
about 100 candles per sq. mm. It
can be modulated to 859 or better
over the audio frequency range.
Percent modulation as a function of
audio frequency for the important
spectral ranges is discussed. Per-
formance for different wattage
lamps with and without optical
filters is illustrated, Lamp im-
pedances are plotted as a function
of frequency—JZ

Microwave Absorption by
Oxgen and Water Vapor

I, H. Van Vleck and Gilbert W. King, R. M.
Hainer and Paul C. Cross (three separate articles

in the Physical Review, April 1, 1947, pp.
413-443)

The oxygen molecule is para-
magnetic and therefore is expected
to absorb microwaves. Quantum-
mechanical considerations indicate
an absorption maximum at 0.5 cm,
a minor absorption maximum at
0.25 ¢cm, and a non-resonant ab-
sorption effect.

The absorption line of uncon-

*See Tele-Tech April, 1947, p. 63.

Aftenuation in db/hm of electromagnetic

densed water vapor has a sharp
peak, (0.2 db/km per gram of H.0
per cubic meter) at a wavelength
of 1.35cm; there are a great num-
ber of absorption lines at shorter
wavelenghts.

In the figure are plotted the
absorption curves of oxygen and
of uncondensed water vapor-—as-
suming that 1% of the molecules
in the atmosphere are water—as a
function of frequency. In a tem-
perate climate approximately this
amount of water is present as
vapor in an average day. The
curve for water illustrates that
water vapor absorption in the mil-
limeter region is so high as to
seriously interfere with the trans-
mission of electromagnetic waves
except over exceedingly short dis-
tances.

Observations with 1.3 ¢m radar
waves established the attenuation
effect of water vapor. The absorp-
tion coefficient of water for 1.3 cm
waves of water vapor in air, at a
concentration of 1 g/m3 and at
14.5°C is approximately 0.5x10-¢
per centimeter —JZ.

Perineability of
Iron at 200 Mc

M. H. Joknson, G. T. Rado, and M. Maloof
(Physical Review, March 1, 1947, pp. 322-
323)

The complex permeability of
magnetic iron was determined at
200 Mc by measuring the Q-value
and the resonant frequency of a

waves by water vapor and by oxygen
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half-wave coaxial resonator part
of whose center conductor con-
sisted of the substance under
examination. Both resonant fre-
gquency and Q-value were meas-
ured as function of a polarizing
magnetic field parallel to the high
frequency magnetic field. The fig-
ure illustrates the values for the
real and imaginary part, respect-
ively, of the complex permeability
of iron at 200 Mc.—JZ.

Narrow Band-Pass Filter

N. F. Barber (W ireless Engineer, London, Eng-
land, May 1947, pp. 132-134).

The band-pass filter described
uses the heterodyne method where
the frequency band to be filtered"
is heterodyned to a low-frequency
region, passed through a low-pass
filter and then converted to the
original higher frequency range. In

oAl

w
4508 2 fot

Block diagram of narrow band-pass (ilter

the conventional heterodyne band-
pass filter, the phase of the input
is shifted in the process; also for
equal frequency and a 90 deg.
phase difference between the input
and the heterodyning wave, the
corresponding output will be zero.

To avoid these disadvantages,
the present set-up supplies the
input signals to two independent
channels. They are heterodyned
with the same wave in phase
quadrature, passed through a low-
pass filter and heterodyned again
with the two heterodyning waves
interchanged and one with the op-
posite sign. The outputs of these
two channels are added.—JZ

TELE-TECH ¢ August, 1947


www.americanradiohistory.com

WASHINGTON

Latest Electronic Mews Developments Summarized

by Tele-Tech's Washington Bureau

TELEVISION APPLICATIONS TO DOUBLE—FCC
Chairman Charles R. Denny informed the Senate Ap-
propriations Committee that during the next year the
FCC forsees a doubling and “perhaps trebling” of tele-
vision station applications. Denny also predicted that
manufacturers would begin the production of television
receivers in quantity to support the construction of the
new video outlets. The Commission has been following
with the closest attention the progress of the sale of
television receivers, particularly the drives of RCA and
Phileo in the lower-priced sets. Network relaying by
coaxial cable and by microwave radio systems, subject
of two significant FCC engineering conferences, was an
uppermost topic under study by the Commission staff
this summer. Latest TV development—Zenith’s “phone
vision”"—is now before the FCC and the Commission
is interested in furthering the progress of this method,
if it is proved entirely feasible.

AVIATION FARES WELL AT ATLANTIC CITY—
One radio service on which general agreement for space
to meet its requirements was reached at Atlantic City
was aviation communications and navigation aids, Ex-
cept for some conflicts of frequency bands, sought by
the two broadcasting services, aviation got practically
everything it desired, recording a substantial increase
over the allocations at the 1938 Cairo Conference.
Maritime radio also was given a fairly good deal after
considerable “hauling and pulling” in lengthy com-
mittee sessions as Soviet Russia was not too kindly dis-
posed toward large segments of frequency space going
to this service. Fixed point-to-point communications
had its bands trimmed sharply, but with the postwar
technological improvements of single sideband and
multi-channel transmission, it is felt that the fixed serv-
ces will be able to carry on all right

WORLD RADIO BLUEPRINT — The master plan of
radio frequency allocations for the world was slated to
be well laid out during the early part of August at the
Atlantic City Conferences. While the important Inter-
national Frequency List allocations in all probability
cannot be completed at the current conference but wiil
have to await either another smaller parley or work by
the new International Frequency Registration Board, it
was anticipated that the allocation of bands by services
would be well formulated,

TELE-TECH -+ August, 1947

TROPICAL BROADCASTING DEMANDS — The
broadcasting demands — tropical and high frequency
(short-wave) — were extremely large from many foreign
nations, but compromises came about during the final
weeks of July so as to dove-tail the broadcasting re-
guirements into the needs of the other vital radio serv-
ices. The tropical nations which had sought space far
above that viewed before the conference, became willing
to engage on a shared basis with other services, par-
ticularly after the Central and Latin American nations
joined with the United States, Canada, United Kingdom
and Scandinavian maritime countries. The high fre-
quency broadcasting blueprint also was brought down
into a reasonable pattern so that aviation and marine
radio did not suffer.

NEW FCC COMMISSIONER—A “regular” and con-
servative Republican, Congressman Robert Franklin
Jones of Lima, Ohio, took over a Commissionership on
the FCC during mid-July. Because of his desire to
concentrate upon the improvement of administrative
governmental funetioning and with his background of
energy and intelligent determinations during his Con-
gressional career of over eight years, Washington ob-
servers almost unanimously feel he will greatly
strengthen the stature of the Commission. Congressman
Jones replaced Commissioner Ray C. Wakefield after
the latter’s name sent to the Senate in the latter part
of May had been withdrawn without an explanation by
President Truman,

CITIZEN’S RADIO SERVICE—Tcsts of complete pro-
duction models, submitted by radio manufacturers,
have been conducted this summer by the FCC Labora-
tory at Laurel, Md., and the results are anticipated to
provide a considerable impetus in the sale of this equip-
ment with the stamp of government approval to the
public desiring short-range radio communications and
even pocket-size radio sets. T'echnical rules and stand-
ards are to be finally promulgated by the FCC after the
manufacturers and interested groups had submitted their
views on the proposed technical requirements on
August 4.

ROLAND C. DAVIES
Washington Editor
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New Books For Communications Engineers

|

Technical Dictionary

(Electrical Engineering, Radio, Television, Elec-
trical Communication) by Hans Thali, published
August, 1946 by H. Thali & Ca., Hitzkirch
(Lucerne), Switzerland, Volume I, English.Ger-
man-French, 277 pages, Swiss Francs 18.75.

As indicated by the full title
“Technical Dictionary of the terms
used in electrical engineering, radio,
television, electrical communication,
including the most used terms of
acoustics,” illumination, methematics,
materials, mechanics, optics, heating,
ete.”, the expressions collected in this
dictionary were selected to meet the
particular needs of electronic engi-
neers,

The 13,500 words and 750 abbrevi-~
ations presented will facilitate the
understanding of current foreign
language literature in the communi-
cations and related fields. It is in-
tended to compile similar German-
English-French and French-English-
German editions.

Radar Engineering

By Donald G. Fink, Executive Editor, Elee-
iromics, Published by McGraw-Hill Book Co.,
Inc. 1947. 644 pages, §7.00.

As stated in the preface, “this book
is intended to provide a general com-
pilation of radar information in a
single volume.” This rather extensive
and complicated project has been
carried through with remarkable
thoroughness and completeness. The
text not only contains a considerable
amount of information of recently
declassified material but also an ex-
cellent background of high frequency
theory and technic. This way of rep-
resentation permits engineers and
technical workers in the radar and
related fields to understand the new
developments,

The text is divided in a first chap-
ter, “Radar Fundamentals”, dealing
mainly with concepts, methods and
principles of high frequency appa-
ratus, (such as pulse generation and
transmission, transmission lines, wave
guides, and resonant cavities, radia-
tors, wave propagation, and radar
targets) and in a second chapter,
“Radar Circuits and Components”,
devoted to the technical details of the
apparatus and circuits used in radar
systems. It includes a description of
military equipment, explaining its
operation and stating its perform-
ance. Basic pulse circuits, rf circuits,
timers, transmitters and radiators.
receivers, indicators and scanners, rf
measurement and test equipment are
some of the tropics treated. An 18-
page, alphabetic subject index fa-
cilitates location in the text of mate-
rial on an inferesting problem, device
or circuit.

Eleclrenics for Industry

By W. I. Bendz. Published 1947 by John Wiley
& Sons, Inc., 440 Fourth Ave., New York 16,
N. Y. 501 pages, Price £5.00.

This book deals with electronic
control circuits in a practical, non-
mathematical manner taking up most
of the industrial applications. It also
covers the fields of power rectifica-
tion, and induction, and dielectric
heating. The author is a Westing-
house engineer and the book is de-
signed principally for engineers
whose training with power eguip-
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ment has been directed toward elec-
tronic apparatus. It takes up the basic
circuits that are the basis of most
control installations as to fundamen-
tal principles with emphasis on the
resulting equipment arrangements.
Types and functions of electronic
tubes, the fundamentals of rectifiers,
amplifiers and oscillators, basic con-
trol circuits and the application of
high-frequency for induction and di-
electric heating are all discussed.

Television Receiving Equipment

By W. T. Cocking (Second Edition). Published
February, 1947, for WIRELESS WORLD by
Itife & Sons Lid., Dorset House, London
5. E. L. Size 4% in. (wide) by 7 in. (F8vg),
380 pages, 210 illustrations. Price 12/6d =+ 54
DPosiage,

While no fundamental changes in
British commercial television practice
have been introduced of late a num-
ber of important detail improvements
in technic are covered in 48 addi-
tional pages to this edition.

Copt_ents include: Principles of
television — the Cathode-Ray Tube

and Voltage Supplies —— Deflection
Methods — Saw-Tooth Oscillators —
Video-Frequency Amplification—Am-
plification — RF Amplification —
Superheterodyne Systems — Sync
Separation and Sound Reception. Also
included are other chapters on re-
ceiver problems and servicing meth-
ods.

Musical Acousties

By Chavrles 4. Culver, Ph.D., formerly, Head of
the Department of Physics, Carleton College,
published by Blakiston Co., Philadeiphia, Second
Edition, 1947, p. 215, §3.

Basic features of the physical laws
of sound, such as its nature, its propa-
gation, interference, resonance, pitch
and sound quality, are explained with
particular attention to features of in--
terest in connection with musical in-
struments., Concepts used in music
are ireated and several instruments
discussed. One chapter deals with the
acoustics of rooms, another with elec-
tronic instruments. Recording and
reproduction of music also are pre-
sented.

Design and Equipment Data

QUARTZ CRYSTALS

A variety of “Stabilized” type
quartz crystals are presented in a
4-pg. folder available from James
Knights Co., Sandwich, Ill. For
each type, photographs, dimensional
sketches, and descriptions are given.
Specifications for the FS-344 fre-
quency standard are also included.

TRANSFORMER COMPONENTS

A handy 34-pg. booklet, issued by
United Transformer Co., 100 Varick
St., New York, contains information
on the complete line of UTC trans-
formers for broadcast, amateur, lab-
oratory, and replacement purposes.
Included are the “linear Standard”
studio transformers, egqualizers and
filters, the “Ouncer” high I[idelity
audio units, Varitrans, public address
components, Varimatch transformers,
and replacement units.

INSULATING GUIDE BOOK

A 44-pg. guide-book containing
numerous charts and property-tables
on diverse types of insulating materi-
als has been published by Mitchell-
Rand Insulation Co., 51 Murray St.,
New York 7. Some of the types in-
cluded in this large compilation of
data are Fiberglas tape, sleeving
and tubing, cotton, asbestos, varnish-
ed tubing and sleeving, friction tape,
mica plate and tape, transformer
compounds, soldering pastes, etc.

PRECISION RESISTORS

A 4-pg. bulletin, illustrating 18
types of precision resistors and in-
cluding a free sample, has been
issued by Precision Resistor Co., 336
Badger Ave., Newark 8, N. J. The
folder is intended to serve as guide
for wire-wound resistor applications.

HEAT RESISTANCE QF ALLOYS
The material In this engineering
pamphlet on **The Influence of Minor

FElements on the Heat resistance of
Standard Alloys,” ftranslated from
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the German “Metalle und Legierun-
gen fuer hohe Temperaturen,” has
not been previously available in
English and should prove of interest
to metallurgists and engineers. In
14 pages a variety of experiments
dealing with effect of minor addi-
tions on the durability of diverse
alloys are discussed and the results
are evaluated. The treatise is replete
with charts and tables, It is dis-
tributed free by Ceroum Metals Corp.,
522 Fifth Ave.,, New York 18.

TEST EQUIPMENT

The complete line of electronic
circuit test equipment, manufactured
by Triplett Electrical Instrument Co.,
Bluffton, Ohio, is described in a new
12-page, catalog, Form 5146-T. In-
cluded are three models of volt-ohm-
milliameters, three types of tube tes-
ters, two signal generators, an appli-
ance tester, a polarity and phase tes-
ter, and the model 2450 electronic
circuit tester.

BROADCAST TRANSMITTER

Raytheon's new 5 kw AM ftrans-
mitter is completely described and
illustrated in an 8-pag. folder avail-
able from Raytheon Mig. Co., Broad-
cast Equipment Div., 7517 North
Clark St., Chicago 26, I1l. A large
number of photographs, circuit dia-
gram, and specifications are included.

FINISHES FOR ALUMINUM

To indicate some of the possibilities
and combinations of surface finishes,
Reynolds Metals Co., Dept. 27, 2500
So. Third St., Louisville 1, Ky., has
published “Finishes for Aluminum”
in two volumes. Section One is wire
bound and contains 108 pages devoted
to cleaning treatments, mechanical
and chemical surface finishes, electro-
lytic oxide tretments, diverse coat-
ings, and special finishes. Section
Two, supplied in a separate loose-leaf
binder, supplements this information

(Continued on page 94)
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Tele- Communications

By ROLAND C. DAVIES,
Tele-Tech Washington Bureau

'round

the World

News of engineering matters of importance and of markets in various foreign fields

DOMINICAN REPUBLIC SUR-
VEYS BROADCAST STATIONS—
A survey recently made by the
Office of the Director General of
Communications of the Dominican
Republic showed a total of 22 radio
broadcasting stations operating in
that country, with 14 located in the
capital city of Ciudad Trujillo, 4 in
Santiago, 2 in Puerto Plata, and one
each in San Cristobal, San Pedro
de Macoris and La Romana. Ama-
teur stations total 17, with 14 of
them operating in Ciudad Trujillo.
The Republic of El Salvador in a
recent survey recorded 18 standard
and short-wave broadcasting sta-
tions with thirteen of them operat-
ing in the capital city of San Sal-
vador.

BRAZIL ESTABLISHES CEIL-
ING RADIO PRICES—Retail ceil-
ing prices on radio receiving sets
have been established by the
Brazilian Licensing Service for im-
ported products and were recently
published in the Official Gazette.
Maximum prices, which are f.o.b.
the seller’s warehouse, range from
13,770 cruzeiros (one cruzeiro equals
approximately 5.3 cents, U. 8.) for
a Hammerlund ASP 200A set with
long and short wave, 18 tubes and
a metal cabinet to 950 cruzeiros for
an Emerson 507 type, 5-tube, long
wave set in a bakelite cabinet. Prod-
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ucts of some seventy manufacturers
are included in the list. Among the
U. S. companies listed are RCA,
Philco, Motorola, Admiral, Farns-
worth, Stewart-Warner and Ham-
merlund. Most expensive radio-
phonograph combination on the
ceiling price list is the RCA QU-61
type, 5F, 8-tube, long and short-
wave, housed in a console cabinet,
at 10,400 cruzeiros.

HUNGARIAN RADIO SURVEY
—A table published by the Central
Bureau of Statistics of the Hun-
garian Government lists 294,000
radio receiving sets in the country
licensed as of January this year.
Of this number 136,000 were in the
City of Budapest. According to the
Hungarian (Magyar) Radio, how-
ever, the number of sets in April
was 308,000, with 25% equipped for
shortwave reception. The same au-
thority estimates the average num-
ber of listeners per set at five, point-
ing out that families in the prov-

" inces are large and also large groups

congregate to listen to broadcasts
in villages where only one receiver
is available.

DANISH RADIO INDUSTRY
SLOWED—Destruction of the radio
manufacturing plant “Torotor”, at
Ordrup, a Copenhagen, Denmark,
suburb, is reported to be severely
handicapping the Danish radio in-
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dustry. The plant has been manu-
facturing spare parts for a number
of other Danish radio assemblers,
as well as radio receivers for export
to various European countries. It
is extremely doubtful that the plant
will be put back into operation, as
all the machinery has been severely
damaged and cannot be replaced ex-
cept by purchase abroad, which the
management is said not to be con-
templating at present even if the
government would grant the neces-
sary import licenses and foreign
exchange. The plant was previously
put out of operation during the war
by saboteurs in reprisal for col-
laboration by the owners with Ger-
man occupation authorities.

INDIA TO BAR BAD SETS—An
article, appearing in the April, 1947,
issue of Radio Services, a monthly
Bombay magazine, strongly urges
the government of India not to
issue import licenses for radios to
persons or firms who have no estab-
lished place of business and no
facilities for giving technical ad-
vice and post-sale servicing. It also
calls upon the All India Radio Mer-
chants Association of Bombay and
radio distributors’ associations in
the United States and the United
Kingdom to safeguard the interests
of the listening public and the trade
as a whole against the activities of .
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opportunist importers in India and
their  counterpart exporters in
America and the United Kingdom.
The editor of the magazine has in-
dicated that he intends to write
direct to radio trade associations in
the United States to attempt to pre-
vent further consignments of sets
to India of poor and unknown qual-
ity, which has in the past resulted
in many disappointed customers.

DOMINICAN REPUBLIC TO
MAKE RECORDS—A new company
organized in thc Dominican Repub-
lic last month is reported to be the
first commercial producer of phono-
graph records in that country. Prin-
cipal stockholders of the company,
which has a paid-in capital of $50,-
000, also control important radio
broadcasting stations. According to
public announcements, its principal
activities will be to acquire rights
to musical compositions of both
domestic and foreign composers and
the recording of music and sale of
records, although the company will
also engage in printing and sale of
sheet musiec.

GUATEMALA RESCINDS
BROADCASTING TAXATION —
An executive resolution of 1945 pro-
viding for licensing charges and
taxation of commercial radio broad-
casting stations in Guatemala was
rescinded recently after station
owners in the country vigorously
protested an order of the Ministry of
Finance last month giving them
fifteen days in which to pay all
taxes and fees on a retroactive basis.
It is understood that the govern-
ment, in rescinding the resolution
and order, took the attitude that if
they were carried out all broadcast-
ing stations in the country would be
in financial difficulties.

JAPANESE SHIP-SHORE COM-
MUNICATIONS — The Japanese
coastal radio system was opened last
month for ship-shore communica-
tions with American and British
ships. The service will be made
available to other Allied powers as
they request it.

SHORTWAVE IN CUBA MOST-
LY AMATEUR — Figures recently
compiled show that in Cuba ama-
teurs own the most shortwave re-
ceivers in operation, with 326, the
Cuban Army is next with 140; fol-
lowed by aviation with 64. Others
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and the number of stations in use

include: interior services (United
Fruit Co. and others) 5, Cuban
Navy, 50, public services (Cuban

Telephone Co., Press Wireless, Cor-
poracion Inalumbrica Cubana and
others) 44.

CHINESE MINISTRY HAS AP-
PROVED 26 RADIO STATIONS—
To date 26 privately-owned radio
broadcast stations have been ap-
proved for operation by the Chi-
nese Ministry of Communications.
They are located at Nanking, Shang-
hai, Hangchow, Chekiang, Ningpo,

Wusih and Kiangsu, and operate
with power varying from 50 to 500
watts.

POLISH RADIOPHONE CIR-
CUITS TO SOUTH AMERICA —
The Polish Ministry of Posts and
Telegraphs announced recently that
it has resumed radiotelephone con-
rections with seven South Ameri-
can countries. The Peolish radio-
telephone circuits now extend to
Argentina, Brazil, Paraguay, Chile,
Bolivia, Colombia and Peru. Calls
to the South American Points are
put through Zurich and Prague.

MOBILE RADIO TELEPHONE SERVICE EXPANDING

Lno sta1oNs
@ o Serure o Unger Corstmtion
O IEC Apprcatien fies w Beay breosred

Subscriber mobile radiotele-
phone service is rapidly expanding
on a nationwide basis. Note how
this new application of radio has
developed along the East Coast and
the Midwest. Proposed future sites
indicated by open circles shows
the activity on the West Coast,
particularly California.

Continual improvement is sought
for that portion of the radio equip-
ment which is rented to the sub-
scriber for installation in his auto-
mobile. Small size, light weight,
low battery drain and durability
are problems which merit maxi-
mum effort. These limitations are
possible only at the expense of
limited range for the mobile units.
The only alternative is to saturate
the service area with many fixed
station receivers. As the mobile
unit moves out of the range of one
listening post another nearer re-
ceiver takes over.

The monthly service rate for an
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automobile radiotelephone is ap-
proximately $22. Included in this
rate are 120 message-units. A mes-
sage-unit is a radiotelephone
measure of time and transmission
distance. Each unit represents five
cents, and 6 to 8 are needed for the
average call. A seven message-unit
call, for instance, costs 35 cents.

Mobile units are installed in
about 85 vehicles in the New York
area. Predominant use is for com-
mercial services. To serve these
mobile units as well as others as
subscriptions are increased, 120
fixed-station units are spotted
throughout the service area.

Users who know their own tele-
phone demands must provide ade-
quate battery and generator
capacity for equipment operation.
The radiotelephone gear in the
vehicle belongs to the New York
Telephone Co. as in the case of the

home telephone. Installation
charges amount to $25.
TELE-TECH + Augusi, 1947
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Level-Governing Audio Amplifier

Shortened attack time permits use of maximmmn compression with

minimum degradation of quality, low output distortion and noise

¢ In AM radio broadcasting, over-
modulation caused by occasional
peaks of modulating voltage may
cause only spasmodic harmonic
distortion that may not be per-
ceptible even to critical observers.
If a number of such peaks occur in
rapid succession, however, inter-
ference in adjacent transmission
channels as well as noticeable dis-
tortion will result. On the other
hand, as high a degree of modula-
tion as possible is desirable in
order to keep the average signal
level at the receiver as high above
the noise level as possible.

The Western Electric company’s
new 1126C amplifier is the latest
design in a line of program-op-
erated level-governing audio am-
plifiers designed by Bell Tele-
phone Laboratories to supply the
broadcasting industry with equip-
ment which will automatically
minimize overmodulation of the

Fig. 1—Front view of WE 11268 program-operated level-govern-

ing amplifier
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radio transmitter. The 1126C is a
further improvement over previ-
ous models 1126A and 1126B.

In commercial FM broadcasting,
1009, modulation is defined by the
FCC as a frequency swing of = 75
ke about the carrier frequency.
Accordingly, FM receivers are de-
signed for this amount of fre-
quency swing, and in general the
discriminators are linear only
over this range. Overswing on the
FM receiver discriminator pro-
duces distortion similar to that in-
curred when the output capacity
of a sharply overloaded amplifier
1s exceeded. If this condition is to
be avoided, overmodulation at the
transmitter must be prevented.

These problems and methods for
their solution have been discussed
in previous articles by Bell Tele-
phone Laboratories engineers.®
The conclusions reached have been
that the most suitable solution is

Fig. 2—Rear view
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the use of a program-operated
level-governing amplifier of the
peak limiter type.

The function of a peak limiter
type of level-governing amplifier
is to reduce its gain quickly when
an overload peak occurs and to re-
store to normal gain relatively
slowly when the peak is over. The
1126 type amplifiers accomplish
this by means of a control circuit
which reduces gain of the input
stage of the amplifiers when peaks
exceeding a predetermined ampli-
fude occur. Attack time is the time
required after the onset of an
overload peak before the circuit
reduces gain. Since attack time
varies with the type of input and
the amount of compression used,
there has been no industry-wide
1%W. L. Black and N. C. Neorman, “Program-
Operated Level Governing Amplifier.”’ Pro-
ceedings of the 1R.E Vol 29, pp. 573-278,
Nov. 1941, W. L. Black, "Use of a Program

Peak Limiter in FM Broadcasting.” Weslern
Electric Oscillator, July, 1946.

showing amplifier at top. control in center,

and rectifier
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Fig. 3——Simplified schematic of the 1126C level-governing amplifier which incorporates a new conirol circuit providing a shorter attack
time with more effeclive isolation of the control circuit irom the output stage

agreement on 1ts definition or
measurement.

It is desirable that attack time
be very short, for when it is
made short, it is possible to use
more compression on program
material with a minimum degra-
dation in quality. The use of some
compression on occasional peaks
of excessive amplitude will not
cause noticeable degradation, but
the use of a large amount of com-
pression will cause reduction in
quality. It is preferable for the
highest quality programs, where
very wide dynamic range is de-
sired, to keep the amount of com-
pression to a minimum.

Peak Limiting

The 1126 series of peak-limiting
amplifier has been used exten-
sively with satisfactory results
both in installations where the
avoidance of overmodulation has
been stressed and in  systems
where the maximum obtainable
increased modulation level con-
sistent with no disturbing over-
modulation has been the criterion.
The 1126A was the first of the
series. The use of this equipment
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in the field indicated the desira-
bility of a few minor changes, and
the 1126B resulted. The 1126A
consisted of the 126A amplifier,
the 20A rectifier, and the 298A
control panel. The 126B amplifier
contained the same circuit as the
126A with the exception of two
additions, potentiometer P2 (see
schematic of 1126C, Figure 3) and
a disabling switch to permit con-
venient disabling of the limiting
action during adjustment of P2
and when the use of the equip-
ment as a straight amplifier was
desired. P2 was inserted to provide
adjustment for dynamic balance
of V1 and V2 to minimize low fre-
quency (20 cycles or less) shock
disturbances sometimes produced
In compressor type amplifiers by
sudden abnormally wide variations
in the average program level which
czuse the control circuit to “pop”
in and out of deep compression.

The 20B rectifier differs from
the 20A mainly in the provision of
a different power transformer to
permit operation at power line
frequencies as low as 50 cycles
per second. It supplies regulated
plate voltage and ac filament
voltages. The 298A control panel,
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used in all three of the 1126 series,
contains a variable attenuator for
the 600-ohm input circuit, a vari-
able attenuator for the 600-ohm
output circuit, and a meter with a
switch arranged for easy measure-
ment of the average plate or ca-
thode current of each amplifier
tube and the dc voltage from the
rectifier unit. This meter is also
used as a compression indicator.
Potentiometer P1 is used in ad-
justing the meter to a reference
level.

Control Circuit

The 1126C amplifier consists of
a 298A control panel, a 20B rec-
tifier, and a 126C amplifier. The
three push-pull stages of audio
amplification remain essentially
the same as the preceding types,
but the control circuit is a new de-
sign providing a shorter attack
time with more effective iscla-
tion of the control circuit from
the output stage of the amplifier.
Fig. 3 is a simplified schematic
of the 1126C.

One side of both the input
and output circuits is normally
grounded to assure operating sta-
bility under all conditions. Three
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fixed attenuators are built into
the input circuit of the 1126C am-
plifier and may be easily connected
for the amount of attenuation de-
sired.

The audio frequency signal,
after passing through the attenu-
ators, is impressed upon the pri-
mary of the transformer T1. This
input transformer supplies signal
to the No. 1 grids of V1 and V2,
which are operated in push-pull.
The output of V1 is applied to the
grid of V3 through the coupling
condenser C4, while the output of
V2 is applied to the grid of V4
through C5. L1 is provided in the
grid circuits of the second stage
to provide a low dc resistance
(with high ac impedance) path to
ground for rapid discharge of C4
and C5 on sudden peaks. Con-
densers C8 and C9 are interstage
coupling condensers, and resistors
R25 and R28 give additional pro-
tection against overmodulation by
providing grid clipping of peaks of
unusually large amplitude.

Negative Feedback

Negative feedback to limit dis-
tortion and extend the flat portion
of the frequency response charac-
teristic is provided by R24 and
C6, R27 and C7, and the cathode
circuits of V3 and V4. Bias voltage
in the final push-pull stage is ob-
tained by means of the divider
to B+ consisting of R30 and R31.
The ocutput of V5A and V6A is ap-
plied through the output trans-
former T2 to the fixed output at-
tenuators, which may be con-
nected for the desired amount of
attenuation, and then to the vari-
sble attenuator on the 298A Con-
trol Panel. Resistors R10, R11,
R16, R17, R28, and R29 are placed
in the circuit as meter shunts for
electron tube current measure-
ments at the various positions of
the meter switch on the control
panel.

The output of V5A is also ap-
plied to the grid of V5B through
condenser Cl5, VBB is a cathode
follower stage, with no plate load
resistor and a relatively large un-
by-passed cathode resistor. A
cathode follower has a high input
impedance, so V5B provides very
little loading of V5A, and the plate
V5A is virtually isolated from the
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circuit which loads V5B. The ca-
thode of V5B is the low impedance
source of the signal voltage which
is applied through C2 to one ca-
thode of the diode V7. In order to
maintain V5B at the proper op-
erating point, it is necessary that
the grid be placed at a positive po-
tential. This is done by means of
the B+ wvoltage divider, R34 and
R386.

V6B is a stage identical to V5B,
and its cathode is connected
through C3 to the other cathode of
V7. Since a push-pull signal is ap-
plied to the grids of V5B and V6B,
the output at the cathode is also
push-pull. This is similar to the
connection of a center-tapped
transformer to a diode rectifier
in an ordinary de¢ power supply,
so V7 1s actually a fullwave recti-
fier with the signal voltage from
V5B and V6B as the ac supply.

Since electrons can flow through
V7 only when the cathode voltage
is more negative than the plate
voltage, the application of a posi-
tive dc voltage at the cathode can
prevent any current from flowing
and thus make the control circuit
inoperative. Such a voltage is ap-
plied by means of the divider to
B+ consisting of R4, R2, and R38.

When the limiter switch S1 is in
the off position, this positive
voltage is high enough to prevent
any limiting action from cccurring.
In this case adjustment of P2 is
{acilitated, and the unit may be
used as a straight high qualily am-
plifier if desired.

With R38 shorted by the switch,
however, the positive voltage at
the cathodes of V7 is reduced to a
value where overload peaks will
be high enough to overcome them,
causing V7 to conduct and its re-
sistance to decrease to a low val-
ue. When this happens, the con-
denser Cl will charge negatively,
placing a negative bias on the No.
3 grids of V1 and V2, thus reduc-
ing the gain of the input stage and
reducing the output level. Cl,
therefore, is charged from a source
of low impedance.

Since attack time is dependent
upon the time required to charge
C1, this low impedance source is
very important in providing the
extremely short attack time of the
1126C. In the 1126A and 1126B,
single triodes were used for V5
and V6, and the control diode was
fed directly from the plates with
10,000-chm resistors in series to

(Continued on page 95)

Electronic Beacon for Coast Navigation

The first of a series of electronic
beacons, which may eventually
replace the time-honored light-
house has been built by General
Electric Company for the Unitled

The “electronic beacon”, manulactured by

General Electric Co., Syracuse, N. Y., is

designed to assist or to supplement light.
house service
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States Coast Guard, The beacon is
designed to supplement light-
houses during periods of fog, rain,
snow and sleet. The radar beacon,
powered by a ‘“lighthouse” tube,
sends out a continuous beam In
the 3200 mc range, which may be
detected by radar-equipped ships.
Signals from the beacon appear as
a bright ray on the radar indicator
showing the direction ¢of the bea-
con in the same way that the con-
ventional lighthouse is located by
the beam of light it emits. Appli-
cation of the experimental unit,
which consists of a small. portable
microwave transmitter ‘and an-
tenna, is also expected to aid
radar navigation on coast lines
where the surfaces are flat and
give poor radar reflection on the
screen of existing equipment. Sev-
eral of these units in lighthouses
along the coast would give the
navigator a triangular fix, a very
accurate position indication.
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News

of the Industry

Balcom Heads RMA

Max F. Balcom, vice-president
and {reasurer of Sylvania Electric
Products, Inc., Emporium, Pa., was
elected president of the Radio
Manufacturers Association at the
23rd annual convention of thaf
organization. Ie succeeds Ray C.
Cosgrove who has served for the
pasi three years. Treasurer Leslie
F. Muter (Muter Co., Chicago)
was re-elected, as were vice-presi-
dents Paul V. Galvin, J. J. Kahn,
and Allen Shoup. Two new vice-
presidents are W. J. Barkley (Col-
lins Radio Co.) and R. E. Carlson
{Tung-sol Lamp Works). New di-
rectors are H. L. Hoffman (Hoff-
man Radio Co.), Harry C. Sparks
(Sparks-Withington Co.), E. N.
Wendell (Federal Telephone and
Radio Co.) and W. A. MacDonald
(Hazeltine Electronics Corp.) Bond
Geddes was re-elected executive
vice-president and secretary. With
the addition of 12 ncw moembers,
RMA membership has reached its
highest peak at 347.

Relay Makers Organize

Manufacturers of relays have
banded together to form the Na-
tional Association of Relay Manu-
facturers. First president of NARM
is Ralph T. Brengle, Potter &
Brumfield Sales Co., Chicago.
Other officers who will have charge
of the destiny of the new organiza-
tion are: Vice-president C. P. Clare,
Clare & Co., Chicago, and Secre-
tary - treasurer, J. J. Rowell,
Guardian Electric Mfg. Co., Chi-
cago. The relay industry com-
prises some 80 manufacturers — a
considerable number of whom
build relays in addition to other
types of electrical and electronic
equipment,

Coast Electronic Show

The West Coast’s 3rd Annual
Electronics Trade Show is to be
held in the Hotel Whitcomb, San
Francisco, during the three days,
September 26, 27 and 28. The
show 1is sponsored by the West

Coast FElectronic Manufacturers
Association. It will immediately
70

follow the regional sessions of the
Instituie of Radio Engineers, which
are scheduled to be held at the
Palace Hotel on September 24, 25
and 26. It is expected that both
gatherings will establish new
records for attendance. Msanager
of the Electronics Trade Show is
Dave Ross, 395 Page Mill Road,
Palo Alto, Calif.

High Power TV

Radio Station WGN in Chicago
1s soon to have the highest powered
television transmitter. A General
Electric 5 kw video transmitter is
being installed and it is expected
that WGNA will have a test pat-
tern on ‘the air this Fall. Effective
radiated power of the transmitter
will be increased to 184 kw
through the use of a special G-E
antenna.

Zenith Proposes
Paid “Phone Vision”

To provide the television audi-
ence with something remotely akin
to long-known but little-used
“wired” radio, Zenith Radio Corp.,
Chicago, has publicized what is
described by president E. F. Mc-
Donald, Jr., as “Phone Vision”, a
system by which standard {felevi-
sion receivers would receive regu-
lar TV broadcasts and, upon pay-
ment of a suitable fee, might also
receive special broadcasts tied in
either with the telephone lines or
a power line. McDonald explains
it this way: “Phone Vision operates
by sending a ‘key’ signal over
either a telephone or electric
line. Without this key signal the
picture on the screen i1s a hope-

(Continued on page 81)

TELETYPEWRITER CIRCUITS in Western Union’s new Philadelphia communications center,

just put in service, are completely pushbutton operated.
aulomatically typed and reperforated, then shunted direct to destination.

Incoming messages are
Beamed

microwave relays soon will supplant wires between New York, Philadelphia. Pitts-
burgh and Washingion, with radio system eventually to be extended coast to coast

CONVENTIONS AND MEETINGS AHEAD

August 7-8 — Institute of Aeronautical
Sciences, annual summer meéeting, Los
Angeles.

August 26-20 — Pacific General Maeeting,
American Institute of Electrical Engineers,
San Diego Hotel, San Diego, Cal.

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

Scptember 12-13—Frequency Modulation As-
socintion, Natlomal Meetlng, Holel Roose-
velt, New York.

September 15-18—Annual convention XNa-
tional Association of Broadcasters, Con-
vention Hall, Atlantic City.
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September 24-26—West Coast IRE conven-
tion, Palace Hotel, San Francisco.

September R26-28—West Coast FElectronic
Manufacturers’ Association third annual
FEleclronies trade show, Hotel Whitcomb,
San Francisco.

QOctober 1-11-—National Radio Xxhibition,
Olympia, London. England.

October 20-24—Society of DMotion Ficture
Engineers, Theatre Engineering confer-
ence, Hotel Pennsylvania, New York.

November 3-5—Natlonal FXlectronics Con-
ference, Edgewater Beach Hotel, Chicago.

March 22-25—IRE convention and Radio
Engineering show, Grand Central Palace
and Hotel Commodore, New York.
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another “lreak’ cn (he tollle-neck...

After the speaker the next major limitation in the ordinary sound
system Is the output transformer. New techniques in inter-modu-
lation testing have shown it to be the factor causing non-linear
distortion in many commercial amplifiers.

But the same Altec Lansing that developed the famous Duplex
Speaker with its wide range, undistorted reproduction, also gives
you a line of output transformers which will deliver POWER within
1 db of rating from 40 to 10,000 cycles; POWER within 2 db of
rating from 25 to 15,000 cycles; and POWER within 3 db of rating
from 20 to 20.000 cycles. This outstanding feature of power handling
capacity is practically exclusive with Altec Lansing.

Break the bottle-neck on transmission—Go Altec Lansing all the way.

ALTEC LANSING

LANSING CORPORATION

1161 N. Vene St., Hollywood 38, Cal
250 W.574h St N Y. 19, N. Y.

S B B P A DY ANGCI NG w I T H A LTESTC
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L ANS

ALTEC LANSING MAKES A COMPLETE LINE
OF INPUT, OUTPUT, POWER,

INTERSTAGE,

MATCHING TRANSFORMERS AND CHOKES.

For full technical data.

write us or see your dealer.

N G '

71


www.americanradiohistory.com

and Test Equipment

Frequency Meter

Model MJI-9 amateur frequency meter is
direct reading for all bands, from 3.5 to 148
me, with separate coils for each baud except
the 144 to 148 rnc range, which is covered by
harmonies of the 20.5 to 21.5 mc band. A 500
ke crystal controlled oscillater is used as a
reference standard. Owerall accuracy. of the
unit is .059% at all frequencies. The unit may
be used as a substitute for the erystal oscil-
lator to provide variable frequency operation,
—Browning Laboratories, Inc., Winchester,
Mass.

VHF Signal Generator

FProviding a frequency range of 140 to 170
mc, model 136 'S hish frequency signal gen-
erator has constant output through use of
feedback circuits and an output adjustment
directly calibrated in db. Leakage is only
about .2 microvolts, Since the ontput is
conslant over the entire frequency range and
independent of line voltage variations of
X109, the signal generator simnplifies the
procedure of talking response curves since it
is not necessary to resel the carrier level
when frequency or attenuator settings are
changed —Harvey Radio Laboratories, Inc.,
420 Concord Ave., Cambridge 38, Mass.

AC Power Source

Model 101-1N inverter is a crystal eon-
trolled AC wower source, available for &0
cycle standard frequency or other precise
output freguencies. It is Tx17x8% in. and
weighs 27 1b. Accuracy of the output stage.
which wuses two 2050 thyratrons, is two
parts in a million per degree C. 1f greater
frequency stability is needed a type of
crystal, which is wvacuum-sealed, is used,
giving a stability Jess than oue part in a
million. The unit delivers a power output
of 50 watts at 60 cycles. A smaller inverter,
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model 32-aI, is suitable for use as a sub-
assembly in the manufacture of other ap-
pavatus. It consists of a crystal, a 068J7
crystal oscillator tube, and two G6SNTGT
[requency dividers. A stal is used having
temperature characteristics suitable lor the
degired freguency stability.—Ernst Norrman
Laboratories, Williams Bay, Wis.

Voltage Regulater

This low cost portable AC voltagc regu-
lator has an input voltage range of 93 to 1235
volis ac with an oulput of 115 volts. Regu-
lation accuracy of model 150 is % of 1%,
maximum harmonic distortion being 59%.
Load range of the unit is 10% to 1005,
frequency range 50 to 60 cycles, and power
factor range is 7T09% lagging to 90% leading,
Maximum recovery time of the regulator is
6 cyeles.  Supplied in a gray enamel case,
9 x 7% x 6 in.—Sorenson & Co., 375 Fairfleld
Ave,, Stamford, Conn.

Tube Manufacturing Unit

Capable of performing all operations re-
quired for making incandescent lamps, elec-
tronic tubes, vacuuwm switches, photo-electric
cells, etc., this new-type electronie labora-
tory uuit consists of a steel fabricated
table, upon which the necessary machines
and tools are located. Intended for experi-
mental and researel labs, colleges, etc., the
unit permits sueh glass working operations
as glass cutting fAare and stem making,
sealing-in, exhausting, basing, soldering,
welding and vacuum testing.—Eisler Engi-
neering Co., Newark 3, N. J.

Clip-On Volt-Ammeter

Consisting of a current transtormer and a
2L in. dial type instrumeut with seleetor
switeh this Clip-On volt-ammeter has Hve
current ranges of 0-10-25-100-250-1000 amps,
aud two voltage ranges of 0-150-600 volts.
The instrument will take eables up to 2% in.
diameter and cao be used on bare conductors
up to 600 volis ac. Good damping is assured
by use of rectifier tvpe moving coil instru-
ment.—Ferranti Electric Co., 30 Rockefeller
Plaza, New York 20.
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Klystron Power Supply

Model 3 Klyston power supply is a voltage-
regulated instrurnent for coutinuous duty.
The unit provides an accelerator voltage, ad-
justable from §00 to 1200 v. de, a reflector
voltage variable from 0 to 475 volts dc with
25 v. vernier control, and & beam current
from 0-50 ma de. Modulation frequency can
be adjusted from 400 to 4500 cps. Model 3
has 11 tubes and provides 115 V. ac at the
rear of chassis for an external cooling motor.
Televiso Products Co., Chicago 34, I,

Capacitance-Resistance Meter

The new model TO-3 of the De Luxe
Telohmike capaeitor-resister checker has
been provided with a ‘‘speedy Cheek’ fea-
ture, which enables the operator to locute
open, intermittent, or shorted capacitors
without removing them from the circuit.
The direct-reading bridge-lype instrument
has a capacity range from 19 mmtd. to 2000
mfd. in 4 steps, a dc voliage ranze f[rom
0-15, 1580, 750 v. and a current range from
0-1.5, 13 and 75 ma. lInsulation resistance
may be read to 2500 megohms. Power factor
range is from 0-50% at 80 cycles.—Sprague
Produets Co., North Adams, Mass,

SWR Meter

When connected in a transmission linc of
any impedance between 70 and 300 ohms,
Model MNM1  Micro-Match  will indicate
slanding wave ratio of the line at any point,
and when terminals are reversed. will indi-
cate the rf power being fed down the line.
The instrument oberates on any frequency
from 3 to 30 mc and with any transmitier
power from 10 to 1000 watts.—M. C, Joncs
Electronies Co,, 96 North Main %t., Bristol,
Conn,
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Magnavox...

B Component headquarters since 1915

OR more than three decades Magnavox has served the radio

industry, specializing in the quantity production of quality
components for the manufacruring trade.

Manufacturers know that their finished products can be only as
good as the parts they use. To insure dependability, economy and

customer satisfaction, they insist upon Magnavox components—long
established as the highest standard of quality.

Over 100 different speaker models are made to supply every
possible production need. Capacitors and other component parts are
highly perfected and standardized into container sizes right for every
type installation.

In the modern, six-acre Magnavox plant, experienced engineers
and designers stand ready to apply their skills to any of your compo-
nent problems. When you need loudspeakers, capacitors or other
components, ask for Magnavox, and your specifications will be met
exactly. There is no substitute for experience! The Magnavox

g

Company, Components Division, Fort Wayne 4, Indiana.
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o Magqnavox

has served the radio industry for over 32 years

SPEAKERS

CAPACITORS - SOLENOQIDS -+ ELECTRONIC EQUIPMENT

A group of speakers and components depicting
the quantity and variety produced by Magnavax,
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Polar Coordinate CR-Indicator

TUsetul for studying all types of rotating
machinery and for plotting phenomena on
a circular (ime basis, the Type 2753-A Polar
Co-ordinate cathode-ray indicator is pro-
vided with a4 5CP-A CR tube indicator.
operuted at an accelerating potential of
3000 volts to produce a very bright pattern.
Frequency response of the radial amnpliier
is essentially fiat from less than 2 cps. (o
30 koo Approximately |3 vell is required to
provicde (efleetion to the cenler ol Lhe circle.
Circle amplitude is constant from 60 cns
to Y cps without phase shift. Pane! con-
trols include iniensity and tocus, power
switch, radial-amplilude and civcle-ampli-
tude contrals, and input terminals. The in-
strument weighs approx, 65 lbs.—AaAllen B,
DuMont Labs., 2 Main Ave., Passaic, N. J.

Oscillograph Power Supply

Suitable for any application where high
voltage al low current is required the Du
Aont Type 263-A high-voltage power supply
iz especially useful in conjunction with cath-
ode-ray oscillographs, for observation at ex-
Lremely high writing rates, Housed in a
metal eabinel the portable unit comprises an
rf oscillator with power supply, an rf step-up
transforimer, a half-wave rectifier and filter-
ing and metering system. ‘Type 263-A pro-
vides continuously variable positive dec cutput
from 5,000 to 10,600 volls with loads up to
200 microamps. Regulation is within 20
from no load to 200 microamp. load, Ripple
voitage is less than 0.9%. The unit weighs
24 1bs. and eonsumes 100 watts,—Allen B,
DuMont Labs, 2 Main Ave., Passaic, N, J.

Variable Frequency Oscillator

V.F.Q.-21 variable frequency oscillator is
self-contained and provided with plug-in coils
covering ithe freguency range of all amateur
bands. It is a cdual purpose unit having bath
VITQ operation and provisions for switeching
to crystal operation.  OQutput of ihie unit is
sufficient e drive low and medium power
beam tubes.—Bud Radio, Inc., 2118 East 55
st., Cleveland, Ohio.

High Sensitivity Ohmmeter

Permitting precizion measurements of un-
usually small currenis and high resistances
the Beckman TUltrOhmeter has a current
sensitivity to as low as 2x10-1% amperes full
scale. This high current sensitivity makes
possible measurement of resistance up to
1x1016 ohms direct!y under actual conditions
of operation, A built-in standard voltage
gource provides voltages for resistance mea-
surements in steps from 0.5 to 20 volts. ‘Time
response of the instrument is maintained at
approx. ¥ seconds. The unit can aliso be used
as a high impedance dec voltmeter under sen-
sitivities from z0 millivolits to 5 volts with a
maximum of 1811 ohms input impedance. The
instrument is completely battery-operated.—
Beclkman Instruments, National Technical
Laboratories, 820 Mission St., South FPasa-
dena, Cal,

Pilug-

Where gquick changes are required, her-
metically sealed Type QC plug-in electro-
Iy'tic ecapacitors are provided with a 4-pin
octal-base mounting permilting veady re-
placement in standard tube soclers. Units
are available in values of 10 to 80 mifd.,
either single or multiple section. for 450
volts de. working. Mulliple units for 150 de,
AWV oare available in 20 mtd. and 40 mfd.
values. Cornell-Dubilicr  Electrie Corp.,
South Plainfield, N. J,

1 Capuaeitors

Television CR-Tube

The type 10FD4 ten-ineh television cathode
ray tube is provided with an ahuninum-
backed screen to increase clarity and brile
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Parts for Design Engineers

liance and prevent developmient of fon spotg
and intercept cathode glow, Ulilizing mag-
neiic focusing and deflection the tuhe has a
maximuin rating of 10,000 volts anode volt-
age. 410 voits on the ucceleraling electroide
{grill No, 2), and —125 volts on the controel
electrode (grid No. 1). The tube has a small-
shell T-pin duodecal base, an overall length
ot 18 in. and a dedecting angle ot 30°. Focus-
ing cof) current is about 100 ma. d¢.—Tube
Div, General Electric Co., Schenectaidy, N. Y.

Rod Cutter

Scientifically designed for accurately cut-
ting or "parting-off” round materials with-
out distortion the Di-Acro rod parter is
available in two sizes with capacities of %
in, and 3% in. cold rolled steel bars. Small
iameter rods required In the manufacture
of delicate instruments can be cut off lo
¢lose tolerances with the vod cutlter, The
machine is suitable for cutting netals, plas-
tics, fibre, rubber, wood and Dbi-metals.—
O’Neil-Irwin Mtg, Co., 318 8th Ave. Lalke
City, Minn,
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High Voltage Resistors

These stable, compact high voliage resis-
tors can be applied In resistance values as
high as one million megohms. At present
three types are available: tyvpe BEBM rated
at 2 watlts and 7,500 v., type BBR with a
power rating of 3 watts at 15,000 volts, and
t¥pe BBV with 3 watt rating at 30,000 v.
The high voliage resistors can be furnished
in tolerances of *£13%, =10% or =5%. A
toleranee of =29 is available in matched
padirs. The nnits may be machine secrew
mounted, an¢d assembled to maKe tapped
units or matched pairs. Special mounting
insulators an¢ brackets are available.-—Re-
sistance Products Co,, 714 Race 5t., Harris-
burg, Pa,

Insulating Varnish

For use on alt types of wound coils Syn-
thite AJR-T all purpose insulating vainish
has the abilily to cure rapidly and eom-
pletely at temperatures lower than those
usually required. The varnish is especially
adapted for use on coated magnet wire such
as Wormvar, Formex, Nylon and glass. The
material can be applied by either atmos-
pheric dip or vacuum impregnation and will
prodice good results whether baked under
infra-red or in conventional gas or electric
heated ovens, It is available in containers
from 1 gal. to 55 gal, drums.—John C. Delph
Co., Dept. 18, 1060 Broad St., Newark 2,
N.
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APACITY for sheets, tubes and rods at the Formica factory has been

multiplied by four since the war began.
New types of equipment, more efficiently arranged, have prepared the

plant for production on a scale never attempted in the laminated industry.
TRapp Pore s PaT.OFF: At the same time new types of resinoids and new types of bases have

T made possible the production of better and more efficient materials better
adapted to specific jobs they are expected to perform.

Moachining and finishing equipment for electrical parts has been ex-
panded in proportion. So you c¢an send your blueprints here with confidence
that when your order is placed you will get promptly, uniform materials
of high quality, produced in the most efficient way by the finest manufac-
turing equipmeni, manned by the most competent staff in the in/(;iustry.

THE FORMICA INSULATION CO,, 4657 SPRING GROVE AVE., CINCINNATI 32, OHIO
TELE - TECH + August, 1947 75
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Miniature Tube Shields

Made of tin, terne plate or aluminum and
available in short, intermediate and long
sizes Mini-Shield flexible shields for minia-
ture tubes are designed to fit the smallest
diameter tubes, and have a Y% in. overlap to
permit expansion areund larger dilameter
tubes. Three rows of dimmples, which space
the shield slightly from the tube o permit
free air circulation, maintain steady pres-
sure on the tube, preventing” vibration or
rattling. The shields are also availahle with
blackened inner surfaces for low tempera-
ture operation.—Htaver Mfg., Co., 33-21 83
8t., Jackson Hcighis, N. ¥. .

Miniature Capacitors

Tvpe BBR capacitors are a new minia-
ture version of the type BR electrolytic tu-
bulars. The mnunits are hermetically sealed
in cylindrical aluminum containers and are
available in capacitance vaiues ranging from
50 mfd. at 3 V. dc. working voltage to 1&

mid. at 90 V.DC.'W. Dimensions vary from

8 in. diam, x t-1/t6 in. length to Y% in.
Jiam. x 1-7/16 in. length.—Cornell-Dnbilier
Electric Corp., South Plainfield, N. J,

Miniature Penitode

Particularly efficient for use in automobile
and home receivers because of its low heater
power and low plate current Hytron tyvpe
fARS—a miniature version of the Type
G6GT—has high power sensitivity and cf-
ficiency. Maximum plate and screen polen-
tial of the tube is 230 v., plate dissipation
being 3.5 watts. Heater voltage is 6.3 vols,
current .4 amps.—Hytron Radio & Elec-
tromies Corp., Salewn, Mass.
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Two-Gun Cathode Ray Tube

Having comnplelely independent gun and
fefdection plate structures the Du Mont Type
58P two-beam cathode-ray tube is intended
for applications where two related or inde-
pendent phenomena are to be presented on a
single screen for simultaneous observation.
The two guns are contained in a 5 in. enve-
lope avaitable in 1’1, 1?2, P4, P7 and P11
screens.  Defleciion plate leads are hrought
out t(hrough the glass envelope wall to min-
imize shunt capacilance and prevent inter-
action due to lead coupling. The electrode
voltage ratings are similar to those of type
5C¢P1L.—Allen B. Du Mont Laberatories, Inc.,
2 Main Ave., Passaic, N. J.

Vibration Mounts

This light-duty vibration mount is capable
of handling dead weight loads as low as 1%
1b. per lineal inch of mounting strip. Utiliz-
ing the vibration dJdampening properties of
rubber-in-shear. the mounts avoid the possi-
bility of vverloading hy use of a special X7
design of 1he rubber elemnent, which acts in
compression when the load exeecds the rated
capacity. Rexon mounts are furnished in
strips 12 in. long, to be cut into any length
section in inch multiples.—Hamilton IKent
Mfgz. Co., Iient, Ohio.

Airceraft Antenna Wire

Desigued to overceme precipitation statlic
in aireraft communicalion, Intelin ty¥pe K-
1064 insulated aircraft antenna wire was de-
veloped and applied 1o Army and Navy air-
craft to reduce corona discharges of static
potentials. The Copperweld eonductor pro-
vides lhigh tensile strength while its pols-
ethivlene insulation assures weather resistant
service, Oulside diameter is .0508 in. Tensile
strength is 127,600 psi minimum.—Federal
Telephone and Radie Corp.,, Newarlk, N, J.

i

Look for New Sound and
Recording Equipment on

Page 80
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Television Capacitor

Type GC television capacitors are impreg-
nated and filled with Dykanol and hermeti-
cally sealed, Specifically designed for filter
applications in television receiver circuits,
the units ars available in various capacity
and voltage ranges to meet specifi¢c needs.—
Cornell-Dubiller Electric Corp., South Plain-
field, N. J.

Capuacitors

Designed especially for use in FM and
lelevision transmitters an entire new series
of capacitors comprises plug-in and standard
eloctrolytic capacilors, paper tubular tvpes,
high voltage impregnated and oil-filled tvpes,
etc, Catalog INo. 1083 contains more detailed
information and specifications for each type.
—JXudustrial Condenser Corp., 3243-63 N, Cali-
fornia Ave., Chieago 18, IIl.

Power Triode

Tyvpe 9C29 heavy duty ABJ power tricde,
has been developed for use in a0 KXW broad-
cast transmitters, has a thoriated tungsten
filament. For modulation the tube is capable
of delivering 40 KW audio output with very
little grid driving power. Operating at a
filamment voltage of 15 v. and current of 136
amps, the 9028 has maximum ratings of
12,000 v, plate voltage, 10 amps, plate cur-
rent and 100 KWW plate input. Another avaijl-
able thoriaied tungsten filainent tyvpe tube is
the 8C30 which is designed for rf amplifier
applications at frequencies up to 20 mc.—
Federal Telephone and Radio Corp., Clifton,
N. J.
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Nickel after nickel...

hour after hour...

Unrivalled

Performance

Perhaps the world’s toughest job for an electrolytic capacitor is found in
the familiar “juke box.” Necessarily rugged in itself, the “juke box”
requires sturdy components. High temperatures, heavy ripple currents,
high voltages and continuous operation impose a tough set of conditions.

Mallory FP capacitors are famous the world over for their ability to
stand up under severe punishment. That’s why, in so many thousands of
“Jjuke boxes,” like the popular J. P. Seeburg Co. instrument pictured,
Mallory ¥Ps are standard equipment. No other capacitors perform so

dependably—nickel after nickel, hour after hour, year after year!

ELECTROLY

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

TELE-TECH <« August, 1947
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Everything you want to krow about Mallory
electrolyiic capacitors—iypes, sizes, elec-
trical characteristics—even datu on test
measurements and rwmouniing hardreare.
IPrite today for a free copy.
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Communications ‘Components

Mobile Radio Antenna

A rattlefree. weatherproof
mount is obtained for this whip antenna by
adapting a self-threading plug to a water-
tight sealing assembly which is faslened 10
the mounting surface. Accurate maintenance
of relative positions of the outer and inner
conductors minfimizes electrical discontinu-
ity at the junction of cable and whip and
insures smooth transmission of electrical
energy from the coaxjal cable to the an-
tenna.—H, H, Buggie & Co., Toledo 1, .

Veriable Frequency Oscillaior

Ttilizing a&n impraved type of electron
coupled circuit which maintains the cathode
at ground potential madel 1700 variable fre-
quency oscillator features high stability, log-
ging accuracy and rugged mechanical guali-
ties, IFundamental range is from 3338 to 4000
ke, directly ecalibrated in 25 ke sleps.  Ver-
nier ralio is 7.5 Lo 1, providing more than 30
in. of dial area. OQutput of the unit is about
1 watt over the entire range. It operales on
115 v., 50-60 cycles, ac.—Beach Mfg., Xnc.,
Inglewood 3, Calif,

Mobile Communications
Receiver

A new type of communications receiver is
furnished in three models: Model 80A is de-
signed for amateurs, being provided with
two amateur bands in addition to the stan-
dard broadcast band, Model 80B covers the
most-used aircraft frequenciés. Band I is
the range band from 190 to 450 ke¢: band
1I is standard broadecast, and band I1I cov-
ers from 2.4 to 6.8 mes, including the 3105
and 6210 kc frequencies used by Dprivate
aircraft, Model 80C, designed for the export
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single hole' -

market. covers the more commonly used
frequencies in foreigm countries. The 80
series has a (uned ri stage on all bands.
SRensitivity is less tham 5 microvolis for .5
watt output on all frequencies Eckstein
Radio & Television Co., Minneapolis 2, Minn.

|
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Folded Dipole Antenna

CDnﬁiSlin;—}'.Of two foldecd (ipole elementis
spliced to a standard 300 ohm twin lead
transmis<igon line, the ICA FAIl dipole will

.match all 300 ohm input receivers and op-
cerate on other receivevrs with relatively little

loss due to mismatching. Flattened end in-
sulators permit use of Lhe antenna indoors
undet a carpet or on room molding as well
as outdoors at distances np to 150 ft. Losses
in the line are .85 b per 100 ft. at 100 mc,
whiegh is of no consequence for ordinary FM
reception.—Insuline Corp. of Amerien, 32-06
35th Ave., Long Island City I, N. Y,

FM and TV Antennas-

First ot a-line of FM and television an-
tennas model 150 FM antenna is designed for
Ihe 88 Lo 108 mic band and has an omnidirec-
tional pickup paitern, requiring no special
orientation. High sensitivity»—3 db over con-
ventional {dipnie—assures improved reception
at the outer limiis of the ¥M broeadcast
range., The antenna is of all aluminum con-~
struction and small in size coniributing to
low  wind resistance.—The Rauland Corp.,
4245 North Knox Ave., Chicago, Il

Telegraph Equipment

' Frequency shift telegraph equipment com-
nrising keyer-converter, receiver aml exciter,
now being made available. provides an effec-
tive 15 to 20 db increase in civcuit signal-to-
noise ratio aml permits use ot lower powered
transmitiers. The type 216-3 keyver-converter
is designed for changing the ontput of the
PSIC receiver to polar voltage and is capable
of keying speeds in excess of 500 words per
minute, Type 87-R receiver is designed tor
I'SK telegraph reception. [t js ¢rystal-con-
trolled and adaptable for dual or triple ai-
Versity operation. The type 177-T, also rully
ervstal-controlied with provisions ftor three
frequencies, is [or keving transmitters by
frequency-shift method.—Erco Radio Lah-
oratories, Inc.,, Garden City, N, Y.

FM and TV Antenna

Covering all television and FM bands from
44 to 216 mc FPMTV44216 antenna is factory
pre-tuned and recquires no field adjusiments.
Response pattern is normally broadband and
non-directional; reflectors are available. The
antenna, made of polished aluminum, is rug-
gedly constructed for all-weathber service.—
Interstate Mfg. Corp,, 138 Sussex Ave,, New-
ark 4, N, J,
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Television Antenna

Covering bolh television bands and the
permanent FJ band model 348 all wave
televigion-IFAI antenna consists of a rela-
tively thin dipole, ¥ wave long at 70 mcs.,
placed near a thicker dipole which is 14
wave long al 128 mes. The short, thick di-
pole is connecied at Its end through induc-
tive rings to the mldpoints of the thin di-
pole section. Standing wave ratio is 4 to 1
or less in the low television band and under
2.8 to 1 in the high band. Directional re-
sponse is approximately the same for all
fregquencies. It is designed for operation
with a 300 ohwm transmission line.—Tricraft
Producets Co., 15325 North Ashland Ave., Chi-
cago 22, 111

FM-AM Tuner

Supplied in rack panel style for commer-
cial applications model RJ-14 FM-AM tuner
uses separate circuits for FM and AM thus
eliminating dual purpose components., The
AM seclion is a superhieterodyne and is pro-
vided with an RF stage. The I'M section,
which covers the §8 (0 108 mc band, uses the
Armstrong eircuit with dual limiters. RF
stage, mixer and oscillator tubes are of the
miniature type, I"M antenna input is 3400
chms balanced to ground and it connscted
to function also as AM antenna, A self-
contained wpower supply operates from 115
volt, 60 cvcles, ac.—Browning Laboratoeries,
1ne., \Vinchester. Mass,

Exciter-Modulator

A combination variable frequency exciter
and reactance tube modulater tor amateurs
has been developed to provide output con
10, 20, 40 and 80 meters, with provision for
CW Keying in all bands, A regulated power
supply is self-contained, and a visual indi-
cator of deviation fer narrow band FM
modulation js included.-——Columbus ¥lee-
tronics, Ine., 229 So. \Vaverly street, Yon-
kers, N. Y.
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2 UP-TO-THE-MINUTE HANDBOOKS

ELECTRONIC
ENGINEERING
"HANDBOOK

By Ralph R. Batcher, E.E.
ond William E. Moulic

éx9 inches
$4.50 each

Written and published os a day-in day-
out working tool for engineers inter-
ested in electronic opplications in the
industrial and communication fields.
Edited by Rolph R. Batcher ond William
Moulic, this book contains the writings
of the foremost men in the particular
phases of electronics covered by the
book. Yet its messoges ore presented in
a manner easily understood by ony en-
gineer with a basic knowledge of elec-
trical principles.

From fundamentals the book proceeds
logically through detailed discussions,
covers every important circuit and es-
sential application.

We could reprint many words of praise
from owners af this book, but we prefer
that you come to yaur own considered
opinion of its value. Therefore we want
fo send you a copy for yaur five day
free inspection, Use the coupon belaw,
today. Get this book warking far you.

456 pages—Qver
200 illustrations

Tailor-made as a Daily-aid
for every engineer who
reads this magazine

ELECTRONIC
CONTROL
HANDBOOK

By Ralph R. Batcher, E.E.
and William E. Moulic_

Here is a valuable storehouse of refer-
ence material on the fundamentals of
electronic control principles used in in-
dustry. Here is the first and only single
source providing the essential data you
must have to occurately approise the
volue and specify an elecironic control
device. Electronic controls ore every-
where todoy cutting manufocturing costs,
speeding production and improving
quality of products. This book gives you
outhoritotive, factual informotion from
which you can safely conclude when,
how ond where they can improve effi-
ciency in your plant,

Both books boeund in limp
ieatherette, open flat
for easy reference.

$4.50 each

344 pages:
Hundreds of
charts, dio-
grams, tables,
drawings and
photographs.

The condensed contents listed below
give a general idea of the material in
this book, but nothing less than your
personal inspection of the volume itself
will enable you to appraise its constant
value. That is why we have arranged to
send you a copy of the baok at our risk,
for your five day perusal. Send for 0t
by using the convenient coupon belaw.
Today.
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Chapter 3—Miscellaneous Con-
version Elements

Section 1l[—Electronic Modifica-
tion Circuits
Chapter 1~Control Amplifiers
Chapter 2—Control Qscillators
Chapter 3—Counting and Timing
Circuils
Chapter 4—Rectifiers and Miscel-
faneaus Circuits
Chapter 5—Passive Networks
Chopter 6—Error Detectors
Section IV—Activation Elements
Chapter 1—Synchros
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Section V-—Control Applications
Chapter 1—Waelding Coniral
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Television RF Unit

Designed as a complete unit on a sepa-
rate plate for simple insertion into a tele-
vision set, this RF unit is wired and pre-
tuned at the faciory. Pre-tuning is done
according to geographical area. RF unit has
three channels with provision for two more.
It uses a 6C4 oscillator, ¢ACT7 converter. It
has a 6-8 me bandawidth. Comes complate
wilth 6C4 and 6AC7 tubes.—Transvision Inc,,
385 North Ave., Ncw Rochelle, N, Y.

Beacon Antenna

Intended for two-way radic communication
in the 152-162 megacycle band the multi-
element high-gain beacon antenna Type
EY3A has a power gain about 2% times that
of an ordinary coaxial dipole. Contained in
4 non-metallic weatherized housing, the an-
tenna is symmeirical and offers a circular
azimuth pattern. Terminal impedance of the
unii is 50 ohms. It weighs about 37 1b. and
may be mounted on a mast or fower with a
two point support.—Transmitter Div., Gen-
irul Electric Co., Electronics Park, Syracuse,
N. Y.

Automatic Keyer

Designed primarily for keying aeronautical
radio range transmitters, Akeley Model 100
automatic keyer is a motor-driven switel-
ing device provided wjth specially cut code
wleeis mounted on slow and high speed
shafts. In usual application the slow-speed
code wheels transmit a dash followed by a
space during which the high speed code

wheels transmits four characters with an
average length of two dots and two dashes.
Driving motor is a /50 hp., 1500 RPM, ca-
pacitor type unit for operation on 110 ¥., 60
cyeles, driving the two cam discs at dif-
ferent speeds (approx. 3% and 13 RPM)
.—Akeley Camera Inc, 175 Varick Street,
New Yorl,

Keying Relay

Designed for minimum space requirements
ihis series of keying relays will withstand 10
(G harmonic vibration without false contact-
ing and will operate reliably under a wide
range of temperature and humidity con-
ditions. Core is Armeco iren, armature of
balanced construction, mounted on a stain-
less steel shaft, running in oilite Dbronze
bearings. Electrical contacts are designed to
handle 5 amps. at 115 volts ae, wilth various
contact arrangements being available. Model
RX-1074-1—one of the series—is equipped
with a 5000 ohm coil current and will re-
spond to 20 pulses per second on a 5 ma coil
current when connected to %0 volts de
through a series resistor.—Signal Engineer-
ing & Mfg. Co., 153 W. 14 8t., New York 11.

Sound an

Recording

Amplifier System

Ranging from simple portable sets to ex-
tensive muliiple channel installations in
nrofessional recording studios the Fairchild
unitized amplifier system comuprises a dozen
or more units matched for rack mounting,
Fresently availahle are the No. 620 power

amplifier and the No. 621 microphone pre- -

amplifier. The power amplifier has a fre-
quency response of 30 to 15,000 cps within
1 db and an output of 353 watts with a total
distortion of less than 59%. The plug-in §21
pre-amplifier iz powered for an external
source, available in the power amplifier and
has the same frequency response. Gain is 40
db, which can be adjusted to 34 db.—Fair-
child Camera & Instrument Corp.,, 88-06
Yan Wyck Blvd, Jamaica 1, N. Y.

e A A R T R R i

Twin HF Speaker

Intended for use in radic receivers or
sound systems in conjunction with any effi-
cient 12 in, cone speaker, this die cast twin
horn high frequency speaker has a response
range from 2,000 to 15000 cvcles and a
rower handling capacity of 1§ watts. Hori-
zontal distribution angle of the unit is 100°,
vertical distribution 50°. Dividing network
consists of a simple high-pass filter con-
nected to the horns. Provision is made for
adding a volume control to balance the re-
sponse. The mounting space required is
2-% in. high x 9-1% in. wide.—Unlversity
Loudspeakers, Ine., 223 Varick St., New
York, N. Y.

Frequency Record

D61A constant velocity frequency record is
now offered in a double faced duplicate re-
cording. The 12-in., 78 rpm recording is
Vinrlite and recorded in three parts. TFirst
section gives a continuously rising tone of 50
to 10,000 cps. Frequencies ate wvoice-an-
nounced in 15 hreaks. The second section
consists of a 1000-cyele tone recorded in
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Equipment |

steps of 2 db from —+8 to 418 db. The final
section provides a 400 cyvcle tone rceorded at
—+18 ab, with zero reference established at an
arbitrary level.—Universal Microphone Co.,
Inglewood, 2, Cal.

Professional Recorder

Designed for use by radio stations and
professional recording studios the Robinsen
recording machine chassis iz built on a
heavy cast aluminum hedplate and is pro-
vided with a control panel for VI neter.
tader and switches, The chrome plated alu-
minum cutter carriage is available in two
styles to accommodate any existing cutting
head. Five levers projecting from the pitch-
change hox permit a choice of §5, 108, 120,
130 and 140 lines per inch, adjustable dur-
ing recording. Two toggle levers are pro-
vided tor selection of inside out or outside
in recording and for changing turntable
speed from T8 to 33-1/3 rpm. The turntable
is belt-driven by a heavy-dAuty constant
speed motor. Two styles of ateel cabinets
are available: one (19 in. deep} for portable
or bench use, the other with ample room
for associated equipment for fixed station
ugse.—Robinson Recording Laboratories, 2022
Sapsom St,, Philadelphian, Pa,

Input Transfermer

For coupling low impedance mierophones
to standard hi-impedance amplifier inputs
Amperite cable type input transformer per-
mits mierophone lines up to 5000 ft. in length
with little loss in output or frequency re-
sponse. Special shielding eliminates hun-
pickup, Frequency response is within 2 db
from 30 to 12.000 cps.—Amperite Co., 361
Broadway, New York 12, .

Portable Transcription Table

The RMC transcription player, model TP-
16C, is a portable unit, designed for tran-
scription records up to 16 in. .at 78 or 3314
rpm. It is available wilh Para flux magnetic
reproducer, with interchangealble heads tor
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vertical, lateral, or universal use with the
same arm and equalizer. The motor is a
constant-speed, heavy duty type, installed on
a full fleating mount panel. A control switeh
on the panel permits selection of 78 or 3314
rpm.—Radio-Music Corp., East Port Chester,
Conn.

Recording Egquipment

This line of protessional recording and
transcrinption equipment has a turntable
equipped with a record lift whieh suspends
the record a fraction of an inch above the
turntable for ease in cueing, A groove in-
dicator mounted on the playback arm allows
ihe operator to locate a preselected word or
sound on the record. Direct drive te the cen-
ter of the turntable through a specially de-
signed gear provides 3314 and 78 rpm. 4 re-
cording drive, consisting of overhead pre-
tision lathe assembly with variable piteh
from 80 to 150 lines per inch, is available,
The pickup arm will accommodate any stand-
ard cuartridge, including the GE variable
retuctance reproducer.—Gray Research and
Development Co., Eimsford, N. Y.

Wire Recorder

Model 79 wire recorder mechanisin is a
foundation wuuit, arcound which a combplete
wire recorder can he built, 11 consists of an
efficient wire transporting mechanism &nd is
cquipped with a triple-purpose recording
head, which records, erases, and plays back.
The mechanism is powered with a 4-pole,
shaded pole, self-starting induetion-type mo-
tor, operating on 1035-1235 volts, 50-60 cycles,
ac. It records at 2 ft. per second and re-
winds at seven times that speed. A standard
size spool permits continuous recording of
one hour. — Webster-Chicago Corp., 3610
Bloomingdale Ave., Chicago 39, Ili.
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Phone Vision
(Continued from page 70)

less Dblur. It will work equally
well with color television, projec-
tion receivers or black and white".

The avowed purpose of the plan
1s to make it profitable for broad-
casters to transmit “top flight ma-
terial that might otherwise be seen
only in theaters”. Idea would be
for the person desiring a special
feature, presumably previously an-
nounced, to tune the picture in
after the usual manner and then

tell his telephone operator to
transmit the “key” frequency,
which she would do. Thereupon

the subscriber would be billed a
fee in accordance with the nature
of the entertainment. In short,
broadcasters would transmit a
“‘pay - as - you - see” feature pro-
grams in addition to usual run-of-
the-minc material.

Million Words a Minute
By ““Ulirafax’ Iacsimile

Marking the wedding of fac-
simile and television, Radic Corpo-
ration of America has permitted
the public to have meagre details
ot its “Ultrafax” equipment which
is designed to transmit and receive
printed material, pictures, etec., at
the almost increditable rate of
more than one million words a
minute. Such brief details of the
equipment as have been revealed
were contained in a statement by
Niles Trammell, president of Na-
tional Broadcasting Co., at a hear-
ing in Washington on the White

Bill, which proposes extensive
changes in the administrative set-
up of FCC.

Trammell described the new

system as a “radio-mail system”
which will surpass radio tele-
graphy, cables and air mail in
speed of operation. “Each printed
page,” he said, “is treated as a
frame of a television picture and
flashed through the air to be re-
produced hy new high-speed
photographic processes at the re-
ceiving end.”” In explanation of the
enormous speed possible, he pointed
out further that by means of Ultra~
fax it would be possible to trans-
mii, twenty 50,000 word novels
from New York to San Francisco
in only sixty seconds.

TELE-TECH -+ August. 1947
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AUTOMATICALLY PLAYS TWELVE 10 OR TEN 12° RECORDS

i

T

. Combination Racord- - .
- Changer Recorder r
i A —

[ CUTS RECORDS UP TO 10" !

R =

-

E SIMPLE LEVER ADJUSTMENT

RECORD-CHANGER -

GI-RM4 Rim Drive, Heavy-Duty
Electric Recording Motor

GI-R90 Pual-Speed, Home
Recording and Phonograph
Assembly

LX Rim Drive, Constant-Speed
Electric Phonograph Motor

o

COMBINATION
RECORDER

Your customers will like the simplicity and
fine performance of this unique combination
Smooth Power unit.

They’ll enjoy the ease of operation with one
simple lever for quick changing from one size
record to another, to remove records or to set
for manual operation and recording. They’ll
appreciate the smoothness and quietness of
the record-changer. They’ll admire the
brown iridescent finish and streamline plastic
trim on self-indicating ‘““Reproducer” and
“Recorder’” arms.

And, of course, they'll value the quiet,
vibration-free operation of the Smooth
Power Motor.

Send for details. Ask us for complete infor-
mation on this popularity-building combina-
tion that can add new sales appeal to your
products . . . and on the complete line of
Smooth Power Phonomotors and Recorders.

e GENERAL

INDUSTRIES co.

DEPT. ML
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Keep:ng Tone Consclous Cusromers

Well Sahsf‘ ed

Every Manufacturer
Keeps His Business Eye

on Satisfying the Customer

. that’s why Webster Electric Tone Arms and Cartridges
are widely used on popular priced phono-combinations and
record changers.

The Webster Electric crystal cartridge is a uniform producer
of true tone quality. In addition to faithful reproduction, they
are dependable and have long life. Their past record of per-
formance insures their future dependable service.

The Webster Electric cartridge has balanced construction that
produces maximum output at designated tracking pressures—
with minimum distortion and minimum mechanical reproduc-
tion. There are models designed for sharp cut-off at higher
frequencies, while others provide response over an exceptionally
wide frequency range through use of anextremely lightweight
moving mass—a Webster Electric development. Sharp reso-
nance peaks are avoided and efficient performance obtained.

Write Webster Electric Company, Racine, Wisconsin, for full
information and complete listing of tone arms and cartridges
that are now available.

(Licensed under patenis of the Brush Development Com pany)

WEBSTER EI.ECTRIC

RACINE WISCONSIN

Established 1909
Export Dept. 13 E. 40th Streef, New York (16), N. Y. Cable Address "ARLAB™ New York City

"Where Quality is « Responsibility and Fair Dealing an Obligation”
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England to France
TV Relay Proposed

Possibility of construction of a
cross-Channel television link be-
tween England and France and ex-
change of programs between the
two countries has been opened by

an “entente cordiale” recently
reached Dbetween the British
Broadcasting  Corporation and

French television authorities. The
agreement was reached as a result
of a visit of BBC television pro-
ducer FEric Fawcett to France,
where he obtained one of the
French television cameras, highly
regarded by the British as being
more flexible and capable of a
wider variety of shots than those
in use in England.

It is pointed out that whereas, at
Alexandra Palace, two cameras
have to be used for certain shots,
in the French system one camera
suffices, The difference is largely
that the French camera can move
from distant shots to close-ups at
the touch of a switch. French
television is generally regarded in
England as being the farther ad-
vanced as, in addition to the
greatcr camcra flexibility, the
pictures have a definition of 800
lines as compared with BBC's 400.

French Office for
U. 8. Aviation Radio

Through the American Embassy
in Paris, Air France has suggested
the establishment of a commercial
office there to be maintained by
various American electronics
manufacturers whese equipment
is being used by the airline. Pur-
pose of the office would be to
assist the airline with maintenance
of the equipment and also with
nomenclature and delivery dates
for spare parts. Items of U, S.
equipment installed in planes of
Air France were mentloned ag in-
cluding Bendix transmitters and
receivers, RCA radio altimeters,
Collins transmitters and General
Electric and Western Electric
transmitters and receivers.

Australia Tests FM

Chiefly with a view to bringing
regular radio programs to people
in the “out-back’, the Research
Department of the Australian
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Postmaster General's Department
is reported to be investigating the
possibilities of FM broadcasting
for that area. All development
of FM is in the hands of the Com-
monwealth government at the
present time, and the Postmaster
General announced that an ex-
perimental FM broadcasting sta-
tion had been completed and was
carrying out tests in Melbourne
and that similar stations would be
established soon in Sydnev and
later on in other capital cities. He
emphasized, however, that several
years probably would elapse be-
fore FM  broadcasting could
supplement, much less replace,
existing stations and that the adop-
tion of this method as a means of
providing a regular service should
be deferred pending the outcome
practical tests in capital cities and
further investigations abroad by
his department.

FM for Dayton Cops

Dayton, Ohio, is the latest city
to install radio equipment operat-
ing in the 152-162 mc band for its
police operations. The installa-
tion is one of the largest in the
Middle West, the complete system
to include at least four 250-watt
transmitters and receivers. The
main transmitters are to operate
on either of two frequencies for
transmitters and about 160 mobile
communication with police person-
nel at 156.33 mc or at 155.73 mc
for communication with the State
Police network. All equipment is
frequency modulated and was
manufactured by the Federal
Telephone & Radio Corp., Clifton,
N. J.

Revise FM Rules

During the past month Federal
Communications Commission made
a number of fundamental changes
in its rules and regulations govern-
ing the operation of FM broadcast
stations by putting in effect a
number of alterations which were
proposed as long ago as last April,
Under the new rules which be-
came cffective on July 1, the Class
B channels which had been tem-
rorarily withheld have been re-
leased as have four Class A chan-
nels which were previously simi-
larly reserved. Under the old plan
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AMRECON

Telephone Type

RELAYS

Amrecon’s technical knowledge of practical
relay application simplifies your own control re-
quirement problems. QOur new modern plant
is now in full operation and we can offer you
prompt delivery and even greater service.

Write for our informative illustrated Bulletin
listing our many products, describing the scope
of our manufacturing facilities, and the wide
extent of our services. Your inquiry will receive
prompt attention.

ENGINEERING “"KNOW-HOW™

Offices in principal cities

American Relay & Controls, Inc.

2555 DIVERSEY AVE. » CHICAGO 47, ILL.
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FLOATING OPERATION
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better [

REJECT CONTROL

THE CRESCENT

| SPEAKER - \

r 4—;néh t M
| SPEAKER . \ performs + endures - attracts

The most attractive and well designed changer in

=

5-inch

Y the popular priced field. Equipped with depend-
iy L popular p quipp P

able cushion mounted motor — “Barry’” mounts to

eliminate vibrations and fool-proof in operation.
ixs Hammertone finished with smart plastic trim. Has

5% -inch.

SPEAKER both reject button and control knob for convenient

on-off-manual and automatic operation. Plays 10"

or 12" records automatically.

rescen

INDUSTRICS IHC.

CONTACT YOUR CLOSEST
CRESCENT SALES REPRESENTATIVE
WM. RUTT, c/o CRESCENT ELECTRONICS €O.

401 Broadway, New York 13, N, Y.
MILLER-1OYCE CO.

609 5. Yesmon? Ave., Los Angeles 5, Caiif.
1ES 10GAN €O.

530 Gough St., Sun Frencisco, Colif.
HARRISON-REYNOLDS €0.

419 Commonwealth Ave., Bosion 15, Mass.

CRESCENT INDUSTRIES Inc.

4132-54 W. BELMONT AVENUE
. CHICAGO 41, ILLINOIS

&-inch
SPEAKER

Crescent Speakers, designed and ;
engineered to the most exacting
standards, deliver the finest
in tonal perférma;l‘i;e.f

R o i o

84

“‘WWW_ americanradiohistorv com

cone out of every five Class B chan-
nels available to an area to which
at least five had been assigned,
had been withheld from assign-
ment. The ruling has the effect
of releasing Class B channels in
76 cities in 36 states.

The other amendment, designed
to resolve interference problems,
will intersperse Class A and Class
B stations throughout the FM fre-
quency band to provide a normal
minimum separation of 800 kc be-
tween stations in the same city and
a minimum of 400 k¢ separation
between stations in nearby cities
in a few areas where the demand
for such facilities so require.

Citizens Radio Rules

The official title of “Citizens
Radiotelephone Service” has been
shortened to “Citizens Radio Serv-
ice” and FCC now proposes to
issue rules under which that serv-
ice may be operated. Under the
proposed rules there are to be
three classes of stations, Class A
for fixed locations exclusively
operating between 460-462 mec;
Class A and Class B stations for
fixed, mobile and portable service
operating between 462-468 mc;
Class A stations for fixed, mobile
and portable use operating be-
tween 468-470 mec, The frequency
tolerance for Class A stations is to
be 220.02%; in the case of Class B
stations, all operations including
tolerance and communication band
must be confined to within =-0.4%.
of 465 me. In any case, the com-
munication band for Class A sta-
tions is not to exceed 200 ke and
the permissible power for the three
classes of stations is to be 50 watts,
10 watts and 50 watts respectively.
Typed approval of equipment is
required before it is to be accepted
for authorization.

Flexible Waveguides

Technicraft Laboratories, Inc.,
has been formed in Waterbury,
Conn,, for the production of flexible
waveguides and to continue the
research and development work on

electrical and e¢lectronic devices

previously carried out at the
American Brass Co. Officers of
the new organization, all formerly
employes in the technical depart-
ment of the American Metal Hose

TELE- TECH + August, 1947


www.americanradiohistory.com

branch of the American Brass Co.,
which now his discontinued the
manufacture and production of
flexible waveguide assemblies are:
Alfred M. Winchell, president; Al-
ton R. Anderson, vice-president;
and Ellsworth T. Candee, secre-
tary - treasurer., Technicraft has
purchased the microwave and
electronic laboratory facilities of
the American Brass Co., as well
as the necessary production equip-
ment.

Radio Measurements
During Total Eclipse

Among the scientists in Brazil
who observed the effects of the
total eclipse of the sun on May
20th was a group of radio men
from the Central Radio Propa-
gation Laboratory of the U. S.
Bureau of Standards at Washing-
ten.

There is little novelty left in
examining the behavior of radic
transmission during an eclipse be-
cause often in the past such meas-
urements have been made, both
by skilled operators and by broad-
cast-receiver owners. But what is
the effect, in the path of totality,
upon the height of each ionos-
phere layer?

Tonosphere Measurements

To answer this question the U.
S. Bureau of Standards sent to
Brazil porlable ionosphere meas-
uring equipment which makes
possible the measurement of layer
heights at a more rapid rate
than heretofore. Usually layer
heights are ascertained by trans-
mitting a brief pulse of radio ener-
gy upwards and noting, on a
photographic record, the tiine re-
quired for the return of the pulse
after it is reflected from the re-
flecting layer, (probably 180 miles
above the earth), as in radar.
Various layers reflect various fre-
quencies, so in order to obtain the
desired information on the situa-
tion in the ionosphere the trans-
mitter is arranged to emit pulses
at wvarlous carrler frequencies.
Sometimes this variation is in
steps but a continuous variatien
is preferable. To secure this, ro-
tating cams often are used to
slowly but continuously vary the
frequency of both the transmitter
and receiver.
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4% ANOTHER WONDER PRODUCT

Kinney High Yacuum Pumps play an important part in the freeze-dry
process at the new Streptomycin Plant of Merck & Co., Inc. at Rahway,
N. J. Under super sterile conditions, vapor from the sublimation dryer
is frozen in a high vacuum at —80 deg. C. in the condenser and removed
as snow. Kinney Yacuum Pumps are giving highly
dependable service in the production of this and
many other pharmaceutical, food, optical, metal-
lurgical and other products where low absolute
pressures must be maintained. Compactly designed,
Kinney Yacuum Pumps save floor space, and their
fast pump down and low ultimate pres-
sures shorten production time and
reduce costs, Kinney Single Stage
Vacuum Pumps produce low absolute
pressures to 10 microns; Compaund
Pumps to 0.5 micron.

Write for Bulletin V45,

KINNEY MANUFACTURING COMPANY
3568 WASHINGTON ST., BOSTON 30, MASS.
New York ¢ Chicage * Philadelphic * Los Angeles ¢ San Froncisco
FOREIGN REPRESENTATIVES
GENERAL ENGIMEERING CO. (RADCLIFFE) LTD., Station Works, Bury Rood, Radeliffe, Lancashire, England

HORROCKS, ROXBURGH PTY., LTD., Melbourne, C. 1. Australio
W. 5. THOMAS & TAYLOR PTY. LTD., Johannesburg, Union of South Africa

_WE ALSO WAUFACTURE LIQUID PUNPS, CLUTGHES AND BITUMINOLS DISTRIBUTORS
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Chicago IRE Elects

Karl Kramer was elected chair-
man of the Chicago section of the
Institute of Radio Engineers at the
meeting of that organization. Other
officers elected were: Vice-chair-
man, Kenneth Jarvis, consulting
engineer and Secretary-treasurer,
Don Haines, Hytron Radio Corp.

DuMont Consolidates

The instrument and tube sales
division of Allen B, DuMont
Laboratories, Inc., has been moved
to a new home in the company’s
Building No. 16 at 1000 Main Ave,,
Clifton, N. J. This will put these
itwo departments under the same
roof as the production and engi-
neering personnel.

Concord Supplement

Concord Radio Corp., Chicago
(901 W. Jackson Blvd) and At-
lanta (265 Peachtree St.) has is-
sued a catalog supplement of 72
pages covering parts, components
and equipment. Sound equipment
section covers the line of Multi-
amp add-a-unit amplifiers.

Philco Projection TV Set

Wide interest among television
people has been aroused by
Phileo’s new projection model
2500 with its “dark background”
picture 15 by 20 in. achieving an
image brilliance some four tlimes
that of earlier projection sets. A
diagrammatic sketch of the ar-
rangement of the 20,000-volt 4-in.
tube, Schmidt lens, reflecting
mirror, and inclined specular
(“micro-lens’) screen, was shown

in the March issue of this maga-
zine, page 41.

Production models have now
been demonstrated before audi-
ences In several cities, confirming
earlier claims that the large bright
picture is clearly visible in day-
light or in a lighted room. The
2500 is priced at $795 plus excise
tax of $1.41 plus installation-
warranty charge of $85.

Maguavox Adds

Construction of a new factory
has been started by the Magnavox
Co., at Paducah, Kentucky. The
plant, to employ approximately
1,000 will be devoted in the manu-
facture of various components of
speakers, transformers and other
electronic equipment.

Nelson Takes Nelson

The Nelson Electric Corp, newly
formed in California has taken
over the business of A. L. Nelson
& Co., west coast manufacturer of
radio transformers. Manufactur-
ing facilities are located att 1620

Euclid Street, Santa Monica.

Our new bulletin “"SELETRON Selenium Rectifiers”

@ che press. Mail coupon now,

SELETRON Div.,
| 251 west 19th St.,

odbtigation.

e !

II Name ... ......ccomiiiinan i, Address
®

II Positlon ........... ... ...l Cily
®

1 COmMPANY ... ..ot Siate ...
®

5Q1 — 250 mil 5-plate stack.
14"x1," 7" . Maximum AC
input 130 volts r.m.s.; rectifier
voltage drop approximately 5
velts r.m.s. Recommended in-

put filter capacitor 80 m.f.d.

Replaces the Rectifier Tube
amplifiers,

electronic devices.

Radio Re:eptor Co., Inc.
New York 11, N. Y. -
o l Send me your new bulletin “"SELETRON Selenivm Reclifiers”,

« STARTS INSTANTLY
« RUNS COOL
+ WILL NOT BREAK

in consoles, television sets,

relays and other

it s id
will soon be o stqck,

R

| SELETRON DIVISION
RADIO RECEPTOR CO,.Ine¢.
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Here's the 5Q1, the newest SELETRON min-
iature selenium rectifier — built on aluminum.

Clieck “liece Peatures . . .

» TAXES MOMENTARY HEAVY OVERLOADS
o NORMALLY LASTS LIFETIME OF SET

5Q1 now joins the family of SELETRCN miniature
selenium rectifiers which includé the 5P1, 150 mil 5-plate
stack, 1¥6”"x 1" x%” and the 5M1,
]’,x],IXT/B,,_

i« For maximum efficiency, reliability and service, specify
SELETRON miniature selenium rectifiers.

WRITE TODAY FOR FULL INFORMATION. ADDRESS DEPT. 546

. 251 WEST 19th STREET

| 5Q1 - MINIATURE

Selenium Rechher. .o

« BOOSTS PERFORMANCE

» EASILY INSTALLED

e EACH UNIT FACTORY TESTED

o HIGH EFFICIENCY ASSURES COMPACTNESS

100 mil 5-plate

Since 1922 in Radio and Electronics

NEW YORK 11, N.Y.
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PERSONNEL

Stanley Bracken, executive vice-
president of the Western Electric
Co., has been elected to succeed
Clarence G. Stoll on his retirement
September 30. Stoll has served as
president of the Company since 1940
and his retirement brings 10 a close
a distinguished career of more than
44 years in Western Electric.
Bracken brings to his new assign-
ment more than 35 years of experi-
ence in the company’s manufactur-
ing organization.

Clark C. Rodimon, for more than a
decade intimately connected with
the American Radio Relay League
has joined the National Co., Malden,
Mass. During the war he directed
Raytheon’s field engineering pro
grams, will concentrate on develop-
ment of amateur and government
gear for National.

Clark €. Rodimon

Robert K, Dixon

Robert K. Dixon has been ap-
pointed product manager of broad-
cast equipment in the commercial
products division of the Raytheon
Wfg. Co., Walthamn, Mass. He has
been connected with Submarine
Signal Co., Raytheon affiliate, form-
erly was with CBS and NBC affiliate
WJAC,

Myron J. Morris has been ap-
pointed to head the installation and
maintenance Department of United
States Television Mfg. Corp. He
comes from Electronic Corp. of
America, service
manager, during the war he was an
electronic engineering and radar
specialist assigned to both War and
Navy Departments.

where he was

Nicolas Anton, until now vice-
president in charge of manufactur-
ing for the Amperex Electronic
Corp., Brooklyn, N. Y., has heen
elected president of the company.

A. Senauke, retiring president,
has become chairman of the board of
directors.
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CONDENSERS

All Standard Mukes
3

2’\

37.
3s.
20.

7.

1 mf 1500 vde .......... .85
4 mf 1500 vde .... ..... 15
2 mi 660 ac/1000 DC ... .85 e
4 mf 1500 vic 1.20
1 mi{ 2000 vdc 1.00 '
1 mf 3000 vdc 4.95
1-.1 mf 7000 vde z.00 § 9,
1 mf 7500 vde 12.50
.25 mf 20,000 vde . 17.50 ‘3
10-10-10-m{ Synchro-cap.
BOV/60c ...l 2.50
MICA HI-VOLT :
006 LOKV ... ..., 7.
007 15Ky 1L P00 THERMISTORS
D167332 bead MICROWAVE TUBES
WE 1138 Sig. Gen. 2700- D170396 Lead
2950 me. CW, provision D168391 button Magnetrons
for pulse modulation, 115 DLE7613 button
VAC regulated power sup- 3J31 (lem) .
ply, output nieter. at- Lapp Bowl Type entrance 3J31 mmagnet
tenuator ..... ... .. $30.00 insulator, 7" diam., 4o 2J26 (icm.) .
high, 9/16” hale ...... 1.48 |2J32 (lﬂcm.)
2J38 (lOcm
COMPLETE KADAR SETS W 008 (L band
$O—0CM., SURFACE SEARGH 4, 20, and 80 mile ranges; Raythcon, | WE 720BY (S band)
250 KW peak power inpul to 2J2’T magnetron. Complete set including: 100 KW ...........
<are malts, tubes. wave guide and fittings. QK59 QKS0, QK6I,
SO13—IDENTICAL TO S09. Complete set. used. Consists of: trans- QK62 turnable
tnitter and receiver, PP scope, modulater motor alternator, rectifier, packaged = magne-
power unit and new rotating antenma. trons, 10 CM ..
SN RADAR—GE, low power, 5 and 25 mile ranges. Uses GL464 as
pnlsed oscillator. 5" ‘A" scope, ‘'S band. Ektremely compact; Klystrons
ideal for demonstration and laboratory work. 115V 60c operation.
2K26-T223AB  ........
SEND FOR COMPLETE INFORMATION 3C40 Lighthouse tubes

2.

520 00
.00

‘a0

25.00

50
00

00

. $45.00

75
50

RC145 & RCI148
RADAR EQUIPMENT

154 to 186 mc. 1KW pulse
outpuk, 117 VAC supply.
Originally intended for
IFF work, but its high
output and circuit de-

sign makes it a very
satisfactory low power
radar unit.
RCl45—new, complete,
with instruetion book and
indicator unit $150.00
RC148—consists of trans-
ceiver and power sup-
ply—both  units  with

tubes. Slightly used.
$47.50

An APG 5-frequency; 2350
to 2700 Me., pwr. ouf,
LKW, coines with
lighthouse and TR
tubes. Dim: 127x24"

$110.00

Maquire Wavemeter —
# 1539TFX, 3cm, ver-
nier drive diai $20.00

HIGH VOLTAGE COMPONENTS

2.5 KVA Rectifigr—output; 0 to 25KV at
A, 1(),,, xegulatlon 2.5% rtipple. Input:
208V, 3Ph., 5 fi0C.

FILAMENT TRANSFORMER 29,000V
test. Primary 115V. Two sec. 5V@ 5 Amu $16.50

2KVA TRANSFORMER and choke. 115V
50-70 cyele input. Single phase. Qutput
17,000V @ 144 mils.  Dimensions
26%20x13” Choke contained in same case $74.50

MICROWAVE ANTENNAS

Relay Systemn Parabolie re-
flectors range: 2000
to 6000Me. Dimensions
4.5°x3'. new ..., X

Dipale for above .......
D Jamn' Radar
antenna, l0ein, 30 deg,
beain. 115V AC drive New
Mig. Raytheon ...... $75.00

80 Surface Search Radar
rotating  antenna, 10em.
24" dish, complete with
drive and _selsyn inotors.

New $90.00; Used $45.00.

RELAY VARIETY

MINIATURES
SPDT—24 V. DC. or SPST 28 V. DC. ... 50.40
DPDT—28 V. DC, ..ot i 45
SPST-—overioad 110V, 380-1800 Cy. WE .. 40
SPDT—110V. 380 to 1800 Cy. WE ........ 40
TELEPHONE RELAYS

SPDT—with cover WE #D280400 and

DISIB2 ... ... 81.05
DPST—50 VDC, 1| open, 1 closed ......... 1.05

MISCELLANEQUS TYPES

SPDT —5V DC in can. 5 prong hase ...... $0.85
DPDT—6V AC Dun $1.45; DPST—Dun 1.35
SPDT—115VAC,GE; with SPST Thermal Sec  1.95

DPDT—24 V DC. Allied ..........c.eoon... 7
Solenoid Contactor—24 vV DO, Leach .
{PDT—24 V DC, GM .
DPST—antenna relay, 120R24 V DC. Leach 1.25
EDISON Type #1503-—45-60 second Theyr-

mal Delay, 4 prong

All merchandise guaranteed. Mail orders

MICROWAVE PLUMBING

1.25 CENTIMETER

Wave Gulde Section 17 cover
O COVEL vuivevinnnnnnns...
T Secbmn choke to cover ....
Mltred Elbow cover to cover
8" sections choke to cover
Flexible Section 17 long choke
to c¢hoke
Tunable Cavily with
input and output

3 CENTIMETER
T Sections

Wave Guide Sections 2.5
long, silver plated with
choke flange .............

Wave Gulde 90 deg. bend E
pilane 18 long

wave Guide 90 deg. bend E

plane  with 20DB  direc-
tional coupler ............
Wave Guide 18" long ‘S
CULVE .. canas
Feedback Dipole Antenna,
choke input, (used with
rarabola) ......... ... .. ..

Rotary joint wave guide in/
out choke to choke
Rotary Coupler choke input:
round guide output

S-Curve Wave Gulde 8” long cover to

choke ..

Wave Guide 2.5
deg. bend choke to cover ...
Duplexer Sectfon using 1B24

Wave Gui
rotary

Pick-up
section,

Sand Load

Joint
Wwave Guide 5
loop  with
used induplexer

long, silver plate,

slotbed section and
‘length per font ....1l
ad]ustable

de with

10 CENTIMETER
(Dummy Antenna) wave guide

3.

00

3.50

section with ceooling fins. app 23 high 28.00

Wave Guide to coax with fange,
plated app 10” high

Rigid Coax
20 DD
about 87

Standing

Coax Rota
Anfenna i
parabolic

Flexible Coaxial Conneci
rigid eoax

drop,

gold

Dhect.mnal Coupler CU-90/UP
has short rlght angle,

ry Join
1 lueite Dball. for

with mounting plate
with

use

7% diam.

5.
8.

50
00

1157,

Capacitor—continuous
eflective

phase shift;

plate, 134x

ball bearing

range 100 cy to 800 ke. $1.95
Condenser-butterfly, 13
§ .95

PULSE TRANSFORMERS

GE Type

microsecond pulse on

K2450A. will receive 13KV=1

pri., secondar

ar
delivers 14KV. Peak power out IOOKW $15.00

Raytheon UX 4298 E. Pri,

4KV,1 1nicro=-

second. See 18KV 16Amp. Fil, pri 115V

400cy. .

Utah  blocking
[ limits 790 to 810 CPS
ings, turns

freq.

1 13/16”

oscillator transformer.
.3 wind-
Dimensions

ratio 1:1:1
x 1la” x 19/32"

Voltage
-3

Amp.

Regulator-carbon pile
Wehster

proniptly filled,
Send Money Order or Check. Shipping charyes only sent C.0.D. Send for Flyers.

prices F.0.B. N. Y. C.

COMMUNICATIONS EQUIPMENT CO.
131-T LIBERTY ST., NEW YORK 7, N. Y.

Rated Concerns send P.0.

TELEPHONE WH 4-7658
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Ingenious New

To Help You
Simplify Production

Vs

NEW BELT SANDER FOR
Does Finishing Jobs Faster, Better

A new, simple, faster method for many surface finishing
jobs on wood, metal, plastic and other materials has been
announced by the OK Specialty Company of Chicago. The
new finishing method takes the form of the OK Belt
Sander, a drill press attachment.

The new sanding deviece weighs less than 5 pounds. It is
made up of an aluminum base with backing plate or
platen, a driven pulley mounted on ground steel shaft and
running on precision ground ball bearings, and cast
aluminum driver Tul[ey mounted on %" ground steel shaft
to fit into the drill press chuck.

The base of the sander is bolted to a drill press table.
Merely by moving the drill press table, the attachment can
be adjusted to handle sanding belts from 26" to 36” in
length.

The sander takes belts from %” to 3”7 in width. Two
sanding belts, one coarse grit and one fine grit, are fur-
nished with each attachment. The device comes assembled
ready for use with any drill press. Most efficient perform-
ance is achieved at 3500 to 5000 RPM. The sander stands
5" high, and the base measures 10%" [ong by 3%” wide.
Another time-saver on the job is chewing gum. Chewing
gum may be used even when hands are busy; and under
dust conditions helps to keep the throat moist—prevents
“false thirst.” For tﬁese reasons many plant owners make
Wrigley’s Spearmiant Gum available to everyone.

You can get complete information from
.OK Specialty Company, 4655 N. Clark 5t., Chicago, Il

Technical Methods

OK Belt Sander
Assembled, Ready for Action

AB-69

Twenty Years of Fabricating

12 VESTRY STREET

88

ELECTRICAL INSULATION CO., INC.
NEW YORK 13, N. Y.

PLASTIC

FABRICATING

.. 0. K. !

BAKELITE SHEETS,
RODS, TUBES,
FABRICATED PARTS

Experience

www americanradiohistorv com

Lester L. Kelsey has resigned as
vice-president of The Hallicrafters
Co., Chicago, to become vice-presi-
dent and general sales manager of
The Dayton Acme Co. and two sub-
sidiaries, The Osborne Register Co.
and The M. L. Andrews Co., Cin-
cinnati, Ohio.

General A. W. Marriner, formerly
director of the aviation department,
International Telecommunication
Laboratories, has been named as-
sistant technical director for the
International Telephone and Tele-
graph Corp., New York. He joined
IT&T on May 1, 1946, having retired
from the Army Air Forces after
more than 28 years of service,

Martin V. Kiebert, Jr. has been
appointed consultant on aircraft
telemetering, instrumentation, sta-
bilization, servo mechanisms and re-
mote control for the clients of Sher-
man Fairchild and Associates New
York. Between 1939 and 1941,
Kiebert was affiliated with Jansky

~and Bailey and then with McNary

and Chambers, both consulting engi-
neers, Washington, D. C.

W. A, Ellmore

M. V. Kiebert

W. Austin Ellmore, formerly as-
sociated with Utah Radio as vice-
president in charge of engineering
and sales, has been appointed chief
engineer and sales manager of Cres-
cent Industries, Inc. Chicago.

P. C. Sandretto has been named
director of aviation for International
Telecommunication Laboratories. In
1930, he joined the aviation radio di-
vision of Bell Telephone Labora-
tories and in 1932 he became super-
intendent of the United Air Lines
communication laboratories.

Merrill A, Trainer has been ap-
pointed manager of RCA television
equipment sales, in which position
he will supervise the sale of televi-
slon transmitters, studio equipment,
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TRANSFORMERS
The last word in electronic design for high quality
performance and leng life.

Looking for really dependable Transformers that
can do a heavy duty job in modern equipment?

Our factory is flexible to any size order or type
suitable to your requirements,

In the electronic field if it is a Dormitzer — it is top
quality workmanship and design.

Quotations gladly given on your specifications.

Just send your inquiries to:
ya;

»
@bﬁm% ELECTRIC & MANUFACTURING CORR

gy
C Lo e ealees
LY P

782 COMMONWEALTH AVEKUE. BOSTON {5, MAS«.

PERMEABILITY TUNING CORES
Moldite permeability tuning
cores ore manufoctured to
meet the most precise require-
ments. Modern moass produc-
tion methods of monufacturing
perm cores hove resulted in
increased quality and economy
to our custamers.

MOLBED 1RON CORES
Moldite mognetic iron cores
are manufactured to exact
specification with an exclusive
powder mix on each specific Gl
requirement ot audio, broad-
cast, FM and Televisian fre-
quencies, New formulae and B
methods of processing increase |
Q values, result in greoter
stability and density.

© SAMPLES
National Maldite sample iron
cores will be submitied for
design, tes! and pre-produc-
tion purpases upoa receipt of
yaur request. Use Moldite
material grode designations ta §
insure prompt and exact du- 3

B plication af the cores.

MOLDITE COMPANY
25 MONYGOMERY -ST,,"HILLSIDE 5; N, 3,

WESTERN ‘REP: """ M D-WESTERN: REP.
Perlmuth=- Colmon - Assor lrving Rose
942 Maple Avenue 7752 So. Kingston. Ave.
Los Angeles,, Calif. Chicago, JHineis

$O. AMERICAN RE
Jose ‘Luis Pontét
Cordoba 1472 -
Buenos " Aires, Argenting
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|

|
\

ESI0

is releasing

to its friends in

the industry

A 25-YEAR

BIBLIOGRAPHY
AND DIGEST OF

DISC RECORDING

covering the theory and
technic of every phase of
engineering relative to

disc recording.

Single copies or reasonable
quantities are available

without charge.

~DRES] -
. i RECORDING CORPORATION

242 WEST 55TH STREET « NEW YORK 19, N. Y.

| MAIL THIS .COUPON

! i
i

l PRESTO RECORDING CORPORATION

| |

| 242 W. 55th 5t,, New York 19, N. Y. I

| |

| Please send....copies of Bibliography to the undersigned. ‘

I

b Coomame oo I

l |
. |

i Your mame . ... Title

!

[

i

|

!
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ADCAST PROGRAM syyrcp,. 1o CINCH

BRO
ji SINGLE KEY Conrpey,

.

*
K

Western Electric
PROGRAM DISPATCHING SYSTEM

This new Relay Type Program changed studio, line and trans-
Dispatching System reduces your cribed programs, auditions and
most complicated radio broad- announcements. For full details
cast switching operations to the on its many operating advan-
movement of one key. It speeds  tages, write Graybar Electric Co.,
up switching in serving scveral 420 Lexington Ave., New York
destinations with rapidly inter- 17, N.Y,or...

ASK YOUR LOCAL Gmb—aR

e
BROADCAST REPRESENTATIVE

DEPENDABLE

N,

Manufacturers of marine radic receivers and transmitters re-
port thousands of R-H Marine Crystals in use without a single
{ailure. R-H Marine Crystals provide the reliability necessary
for salety at sea, \&.

X . . . REEVES-HO
R-H Marine Crystal Units are made to the marine xadio || ¢y Uni.?éﬁ:

manufacturexr’s specificaiions, to fit the marine xadio|| logRHC]listsstand-
7 < . ard crystal unitscom-
manufacturer’s circuit.

plete with specifica-
i tions. It also gives
Iustrated are AH-12 for single unit installations and RH-53 in || valuable informa-

. . . . tion on how 1o order
double units for both transmitting and receiving. c‘:’ysms, owiee

|/ REEVES-HOFFMAN

CORPORATION

SALES OFFICE: 215 EAST 91 STREETY, NEW YORK 28, N. Y.

PLANT: 321 CHERRY STREET, CARLISLE, PA.
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antennas, and television microwave
relay egquipment. Prior to his ap-
pointment he was in charge of the
company’s television terminal equip-
ment development.

Lieutenant-General James G.
Harbord has resigned as chairman of
the board of RCA but will remain as
honorary chairman. His place on the
board has been taken by President
David Sarnoff, who takes on these
additional duties.

Ralph L. Corey has been elected
vice-president of Great American
Industries, Inec., 230 Park avenue,
New York. He will be general man-
ager of the corporation’s Connecti-
cut Telephone & Electric Co. divi-
sion, Meriden, Conn.

C. John Phillips has joined Pitts-
burgh Plate Glass Ceo., Pittsburgh as
manager of product development.
He was sales manager of the Elec-

tronic Sales Department of Corning
Glass Co.

John D, Woodward has been pro-
moted manager of the RCA avia-
tion engineering products depart-
ment of the company. He will super-
vise development and engineering
of aviation communication and navi-
gation equipment.

Edward Maged has joined Uni-
versity Loudspeakers, Inc., New
York. He was formerly sales engi-
neer for the David Bogen Co., New
York.

Terry P. Cunningham has been
appointed advertising manager of
the radio tube, electronics and in-
ternational divisions of the Sylvania
Electric Products, Inc. He has been
sales manager of the home radio
division of Colonial Radio Corp., a
Sylvania subsidiary.

Warren Master has joined the
engineering staff of the Richardson-
Allen Corp., New York as a recti-
fier engineer. For several years he
has been associated with the Fed-
eral Telephone and Radio Corp.

Edward R. McCarthy has been ap-
pointed general sales manager of
Sorensen & Co., Stamford, Conn.
Before joining Sorensen, he was
affiliated with Pneumatic Products,
Inc., in a sales and engineering
capacity.

Charles J. Pannill has retired as
president and a director of Radio-
marine Corp. of America. He joined
the RCA organization in 1928

TELE -TECH -+ August, 1947
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Rear Admiral Ellery W. Stone has
been elected a vice-president of the
International Telephone and Tele-
graph Corp. For more than 20 years
he has served in various executive
capacities with the IT&T system.

Fulton Cutting has been appointed
assistant to the president for re-
search and professor of physics at
Stevens Institute of Technology. He
was formerly president and chair-
man of the board of Colonial Radio
Corp.

Antony Wright has been appointed
chief engineer of Unijted States Tele-
vision Mfg. Corp., New York. He
was formerly manager of the tele-
vision receiver engineering section of
Radio Corp. of America, had been
with RCA for 19 years.

George J. Maki has left the engi-
neering staff of Collins Radio Co.,
Cedar Rapids, Ia. to set up a busi-
ness of his own as radiotelegraph
consultant. He will operate from
Moraga, California.

Dr. Melville F. Peters, formerly
in charge of research at Titeflex,
Inc, Newark, N. J, has been ap-
pointed chief engineer. Before join-
ing the Titeflex organization in 1943,
he was a principal physicist at the
Bureau of Standards,- Washington,
D. C

Proper Paints
For Printed Circuits

In regard to the June article on
“Evolution of Printed Circuits for
Miniature Tubes” by Dr. A F.
Murray readers have asked where
silver paint can be secured. The
National Bureau of Standards ad-
vises that they obtain this paint
from E. I. Dupont de Nemours &
Co., Ceramics Div. Electro-Chemi-
cal Dept. Wilmington, Del. and
Metaplast Co., 205 W. 19th St.,
New York City 11, N. Y.

Different types of paint are
available for different materials.
For instance, on Masonite one
would try Dupont’s Conductive
Silver Coating Material No. 4635
or Metaplast Co.’s Silver Coating
No. 13A.

There are several types of
plastics and it is desirable on each
to use paint that has the proper
solvent for the material. The
solvent slightly attacks the surface

TELE-TECH <+ August, 1947

REGULATED

Designed as a unit of laboratory equipment and for use as an
integral part of precision-built electronic units requiring constant
d-c potentials, this ruggedly constructed regulated power supply
is small, inexpensive and capable of excellent trouble-free per-
formance for long periods of time. Its light weight and com-
pactness makes for wide versatility. It is normally supplied as a
chassis alone, as illustrated. Upon request, however, it may be
obtained enclosed in a ventilated sheet-metal cabinet or mounted
to a front panel suitable for standard relay rack mounting.

SPECIFICATIONS

INPUT VOLTAGE: 117 == 15 volts, 60 cycles. DIMENSIGNS: 97 long x 5%2°° high x 4’7
POWER REQUIREMENTS: 65 watts. deep, plus 1" for panel control.
REGULATED OUTPUT: 130 to 230 volts, d-c;

WEIGHT: 512 lbs.

50 ma.
REGULATION: Less than 1% from 0 to 50 ma.
FILAMENT OUTPUT: 3 amperes at 6.3 volts, PRICE: $37.60 FOB, NY as shown Rack &
panel or cabinet mounting extra.

a-¢, unreguloted.
BULLETIN AVAILABLE
REGULATED POWER SUPPLY

Pan Amencan floctric (ompany

INCORPORATED
2912 Atlantic Avenue, Brooklyn 7, N. Y.

STROMBERG-CARLSON «dea-

ansjgimer

® Photo Hash Control e Instrument e Television
® Radio e Electronics and Industrial Applications

o Electrical Coil Windings

The stringent requirements
of a radio of distinction
call for high calibre trans-
formers and electrical coil
windings, For superior
quali? and production,
manufacturers use Dinion
Transformers and Coils.

Specialists in Difficult Designs

DINION GOIL COMPANY, ING.

CALEDONIA
NEW YORK

a1
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'I'H ENERAI. ELECTRIC
VARIABLE RELUCTANCE PICKUP

Check this list of major features:
@® Low Needle Talk
@ Negligible needle scratch

ECORD enthusiasts are critical cus-
tomers—whether they be devotees of
Bach or boogie-woogie. Better and better
reproduction of cheir favorite recordings
is an insistent demand that must be met. @ Low Distortion
@ 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 often asso-
ciated with phonograph pickups.

@® Minimum record wear

@ Frequency response
30-10000 cycles

@ Not affected by adverse
climatic conditions

For complete information write to: A
General Electric Company, Electronics Department, Syracuse 1, N.Y.

GENERAL ¢ ELECTRIC

158-Fi

E
b

rborne * Pill- Boxes”
. and Reflectors

Large Ground Reflector

BEARINGS

A Semhhes Delngned b:’nrr long, e:onomx-

Radar Portable Shetter A IR L
a STRUMENTS, WEATHER
Houses RECORDERS, DIAL

GAUGES, TIMING INSTRU-
MENTS, WATTMETERS,
COMPASSES,

all testing and record- e
ing instrumenta. A

Experimental Work

OUTSTANDING FEATURES

PRODUCTS for ™, 8 alterm fine SOt
COMMERCIAL INDUSTRIES & el Saveritorned mountings for
Stainless Steel Show-Cases . 5?57‘3;:33255 fo your specifica-
SIEH Holders @ Held to precise tolerances

Furnished unsef, or set in screws or
bushings.

Sappht're BearingsAvailable in all jewel styles
and mountings. Further Information On Request

-fi RICHARD H. BIRD & (0., n.

1 SPRUCE STREET, WALTHAM, MASS.
Serving Industry With Fine Jewels

Special Shipping Containers
Farm Conveyors
Experimental Work

CA pproved
Repair Station,
Certilicate

No, 2731

Z Julle

A!IRCPAFT CORPORATION

Since 1913
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of the plastic thus forming a
strong bond. One type of coating
that has wide use on styrene, wood
and paper is Metaplast No. 13S.

United Nations Facsimile

The United Nations news dis-
semination center at Lake Success,
mecca of multi-language news
copy, has hurdled a formidable
barrier by replacing its teletype
circuit, responsive only to the Ro-
man alphabet, with a wire line
facsimile loop between the General
Hall at Flushing and the Council
Chambers at Lake Success.

News copy written in Chinese,
Russian, Arabic, Hebrew, Sanskrit,
and with other non-Roman lan-
guages, can now be transmitted
with equal facility. Personnel of
the news processing and distribu-
tion center, receive news copy from
Flushing and prepare it for do-
mestic and overseas without tedi-
ous interpretations and translation.

The facsimile equipment, manu-
factured by Fineh Telecommuni-
cations Co., produces highly satis-
factory reproduction at a rate of
approximately 100 words per
minute using a 5000 cycle wire
line. With a higher quality line
or radio loop, this speed could be
increased considerably.

Facsimile copy received in the
original form is less susceptible to
alteration without detection. This
condition is highly desirable for
security reasons. Noises or other
electrical disturbances on the line
which cause teletype to garble, do
not destroy the legibility of the
facsimile reproduction.

Hitherto, first draft copy edited

One of the Finch facsimile machines in-

stalled at UN for multilanquage irans-

mission
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at the originating point had to be
retyped before it was put on the
teletype machine. With facsimile
the first draft is transmitted with
pencilled corrections which are
plainly visible and understandable
at the receiving end saving much
time and labor.

When the United Nations broad-
casting facilities are installed, fre-
quencies will be available to set
up a radio facsimile loop between
Flushing and Lake Success to re-
place the wire line. When this is
done, it is anticipated that speed
of reproduction and transmission
of intelligence will reach as high
as 500 words per minute.

Henry B. Kroger, of the Finch
Engineering Department, reports
that installation of the facsimile
system between the two United
Nations centers, has speeded up
operations in the processing and
distribution of multo-language
news of United Nations activities.

Signal Assn. Grows

The Army Signal Association
has added another chapter to its
organization, this time in Philadel-
phia. President of the new chapter
is W. W. Watts, vice-president of
the Radio Corp. of America in
charge of the RCA engineering
products department, Camden.
Associated with him are first vice-
president G. R. Freehafer, vice-
president and general manager in
the Eastern area for Bell Tele-
phone Co. of Pennsylvania; second
vice-president W. H. Kuowles,
chief engineer, International Re-
sistance Co.; secretary G. O. Peters,
electrical engineer, Army Com-
munications  Serwvice  Division,
Signal Corps Plant Engineering
Agency; and treasurer W. F. Denk-
haus, assistant engineer for the
Eastern area for Bell Telephone
Co. of Pennsylvania.

Solar Consolidates

Solar Mfg. Corp. and its wholly
owned subsidiary, Sclar Capacitor
Sales Corp. has moved its general
offices to its main Eastern plant at
1445 Hudson Boulevard, North
Bergen, N. J. The offices were
formerly located at 285 Madison
Avenue, New York.
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». Improve
[{ Radios...Inter-Com Systems

with

Add acoustical gualitlies fo radios and 2
inter-com systems by coating cabinets :
with cotton or Rayon Cellusuede Flock.
This low-cost, easily applied material helps to eliminate hum c{nd
sound interference. . . acts as a squeak-proof gasket when cxpp'hed
to adjoining wood or metal surfaces forms « non-sagging,
atiractive speaker panel when sprayed on commoen fnesh :3<:Ireen.
You'll notice, too, that market value as well as operating efliciency
increases once you use Cellusuede Flock on many component parts
of your product. Send today for
samples, booklet, and prices of this
extraordinary coating material.

To make a fransformer that will successfully meet your most exacting requirements,
call for engineering of the highest order,

Engineering tronsformers for every kind of applicotion, ordinary or unique, is the
day to day business of Electronic Engineering Compony. The finest engineering talent
and most complete electronic loboratories are ready today

to consult with and help you.

“SPECIALIZED

q

ENGINEERS"

3223 WEST ARMITAGE AVENUE

CHICAGO 47, |LL,
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TWEETE

e UNIY
SPEAKLL AND

HHQ(UCE):EY N CYCLES PER s&yc;)w

N 1000 50 !

ETER
J‘&' R roNSE

X (EvEL SHOWNY

DUAL
TWEETER UNIT

The reproduction of music and voice
with breath-taking realism, is now
possible with the new UNIVERSITY
Dual Tweeter, Used in conjunction
with any standard 12” cone speaker
in FM and AM radio equipment and
wide range phonograph amplifiers, it
adds the brilliant “highs” so fre-
quently carried through all stages of
amplification, only to be lost in the
bottleneck of a single unit repro-
ducer. Frequency response is 2,000
to 15,000 cycles. The die-cast dual
horrt design offers wider dispersion
angle than the conventional single
cellular horn—horizontal distribution
is 100°, vertical distribution 50°. A
high pass filter with auxiliary high
frequency volume control, permits
easy connection by merely attaching
two wires to the existing speaker.
Compact dimensions require a
mounting space only 234" high x 915"
wide. Power handling capacity of the
dual unit is 16 watts. For complete
information write today to UNI-
VERSITY LOUDSPEAKERS, INC.
225 Varick St., New York 14, N . Y.
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CABINET MODEL CONTAINS
DUAL TWEETER UNIT

SINGLE UNIT ‘\
TWEETER ﬁ
ONLY 23" ﬂ |

DIAMETER O

7§ CLUSTERED TWEETERS
FOR WIDE VERTICAL AND
HORIZONTAL DISPERSION

ERSITY

Design and Equipment Data

(Continued from page 64)

with 120 pages of shop data on ma-
terials, egquipment, preparation, pro-
cedure and control for more than 30
finishing processes. Both volumes are
available at $2.

HIGH VACUUM PUMPS

Useful in many industrial high vac-
uum applications, type RP rotary
piston pumps are designed to main-
tain a vacuum within 10 microns
absolute on blank flange test in dry
pumps. Specifications, illustrations,
efficiency curves, and description of
seven sizes varying in capacty from
15 to 750 cfm. are given in a 12-pg.
folder available from Beach-~-Russ Co.,
530 Church St., New York 7.

RECEIVING TUBE DATA

A new comprehensive technical
manual containing basic application
data for 545 types of radio receiving
tubes used by circuit designers and
repairmen is available at 85 cents
from Sylvania distributors or from
Sylvania Electric Products, Inc., Em-
porium, Pa. The 378 pg. manual in-
cludes characteristic curves for com-
mon types, resistance coupled ampli-
fier data, interchangeable tube charts,
shield connections, typical receiver
and amplifier circuits, and a glossary
of tube, circuit and FM terms. The
data book is bound with a ring type
plastic spine.

EQUIPMENT AND COMPONENTS

A comprehensive catalog in a dur-
able loose-leaf binder, available from
General Instrument Corp., 829 New-
ark Ave,, Elizabeth 3, N. J., contains
descriptions of a wvariety of radio
components manufactured by the
company. The book is divided into
four tabbed sections, “Capacitors”,
“Record changers”, “Speakers”, and
“Engineering data”. The capacitor
section includes variable air capaci-
tors, push button tuning mechanisms
and actuators. Each division has an
introductory section, a glossary, and
complete electrical and mechanical
specifications, dimensions, photo-
graphs, curves etc. for a variety of
models. The back of the book is de-
voted to useful general, mechanical
and elecirical engineering data in
tabular and chart form.

SELENIUM RECTIFIERS

Uses of selenium rectifiers in the
plating fields and general industry,
their operation and advantages are
explained in a loose-leaf catalog is-
sued by Richardson-Allen Corp., 15
W. 20 St, New York 11. Included
are variable rectifiers and platers,
basic and double unit rectifiers, and
dc spot light rectifiers.

AIR TRIMMERS

Adapted particularly for manufac-
ture of VHF, FM, and television re-
ceivers, the Norelco air trimmer
eliminates the “knee” in the capaci-
tance curve, thus making critical ad-
justments unnecessary. Other advan-
tages and construction of the trim-
mer are described in a 4-pg. folder
issued by North American Philips
Co.,, 100 E. 42 St., New York.

www americanradiohistorv com

Designing a
VHF Oscillator
9

You Can Save Time and Effort
with One of These Panoramic
Spectrum Analyzors*

HOW: by seeing at once such
performance characteristics
as frequency stability, out-
put amplitude and side-
band content . . . under
static and dynamic condi-

tions.
WHEN: subjecting the oscillator to
loading . modulation
. . tuning . . . tempera-

ture and humidity cycling
. shock . vibration
. power supply fluctua-
tion . . . component vari-
ations . . . circuit changes
. . . for spotting parasitics,
pulling and modulation by
supersonics, hum and
noise.
Operating procedures are
simple. Indications are
positive . . . Interpretations
easy, fast.

From more than a dozen standard
types of Panoramic Spectrum Ana-
lyzors there is one to meet your re-
quirements, however rigid.
PANALYZOR, series SB-3 and
SB-6, is recommended where signal
amplitude indications must be flat
throughout the spectrumwidth
scanned or where operation up to
200 MC is required.
PANADAPTOR, series SA-3 and
SA-6, is suggested where high image
rejection is a ‘‘must”’. The opera-
tional range of the PANADAPTOR
is limited only by the frequency
coverage of the receiver with which
it is operated.

Scanning widths ranging from 50
KC to 20 MC with corresponding
resolutions of 2.5 KC and 100 KC
are available in either PANA-
LYZOR or PANADAPTOR.

Write, wire or phone for complete
specifications, prices and delivery
time. Submit your problem without
obligation, to our applications engi-
neers for recommendations.

WHY:

*¥Also a ‘natural’” for analyzing FM
systems, LF oscillators or for signal
monitoring.

PANORAM|

242-250 WEST 55™ ST.,

ADI0 CORPORATION:

Ao Yok SN Y,
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Design of Tuaner
(Continued from page 59)

The third audio stage consists of
the 6SQ7 driver tube and a 63Q7
inverter tube, which drive the
8V6GT output pentodes. About 10
db of degeneration is provided
from the speaker wvoice coil to the
driver amplifier’s grid. This degen-
eration performs two useful ser-
vices. First. it produces the lowered
output resistance necessary to
damp the speaker adequately, and
second, it substantially reduces dis-
tortion products originating inside
the feedback controlled portion of
the amplifier. Additional feedback
is provided to the grid of the first
af amplifier primarily as a hum
reducing measure.

Frequeney Response

The 15 in. speaker used with
this chassis in some models has a
specially treated cone which en-
ables it to respond to somewhat
higher frequencies than are usual-
ly reproduced by a speaker of this
diameter. Specially treated cones
are also used in the two 10 in.
speakers used on the higher priced
models. In this manner a greater
high-frequency range is obtained
because of the smaller diameter
cones. At the same time, staggering
of the cone resnoance frequencies
produces an improvement in the
low-frequency response.
two speakers are connected in
parallel across the output trans-
former secondary, and with the ex-
ception of the cone resonance fre-
quencies, the speakers are identi-
cal.

Alignment of these receivers
must be accomplished with the
front cover removed from the
tuner chassis. This leaves the coils
and variable condensers awvailable
for adjustment or for repairs in
case of defective materials, etc.
Alignment at prescribed frequency
is obtained by setting the right
hand edge of the pointer carriage
in line with the proper number on
the strip numbered from 0 to 100.
The pointer carriages are shown in
the photograph just about in line
with the edges of the variable con-
densers.

New Components
Page 72
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These,

Parallel-T Network

(Continued from page 51)

may be approached when m 1is
made very large.
When the general circuit of Fig.

5 is used with a null type feedback |
network, the signal input is op- |
plied in series with the top input |

terminal of the amplifier. Often
this may not be practical. In ex-
perimental amplifiers of this type,
it has been found practical to ap-
ply the input signal either to the
cathode circuit of the amplifier or
on the screen grid of the first am-
plifier tube.

Advantages gained by this mo-
dication of the familiar parallel-T
null network are (1) increased
flexibility of response characteris-
tics, (2) unsymmetrical input and
output impedances to facilitate
matching, (3) reduction to a limit-

ing value of 4.82 in the minimum |

gain reqguired for oscillation, andd
(4) in the case of the frequency-
selective amplifier, increased se-
lectivity without increased ampli-
fication. All of these advantages
may not be obtained simultanecus-
ly since imposed restrictions make
some of them incompatable. The
most important features must be
determined largely by the indi-
vidual design problem.

REFERENCES

1H. H. Scott, “A New Type Selective Circuit
and Some Applications”, Proe, IRE, Vol. 28,
pp. 226-236; Feb., 1938.

2 W. N. Tuttle "“Bridged-T and Parallel-T Null
Circuits for Measurements at Radio Frequen-
cies’” Proc, IRE, Vol. 28, pp. 23-80; jan., 1840.

% ¢G. 1. Thiessen, '“RC Filler Circuils’”’, Journal
of the Acouslical Society of America, Vol.
18, pp. 275-279; April, 1945.

4+ A. E. Hastings, ”Analysis of a Resislance-
Capacitance Parallel' T Network and Appli-
cations’’, Proc. IRE, Vol. 34, pp. 126P-129P;
March, 1946,

SF. E. Terman, "Radio Engineers’ Handbook"',
ep. 918-919; McGraw-Hill, 1943.

5 W. G. Shepherd and R. O. Wise, "'Variable-
Frequency Bridge-Type Frequency-Siabilized
Oscillators”, Proc. 1RE, Vol. 31, pp. 256-268;
June, 1943,

TE. L Ginzton and L. M. Hollingsworth,
'Phase-Shift Oscilletors™, Proc. IRE, Vol, 29,
pp. 43-49; Feb., 19241,

Level Governing
(Continued from page 69)

isolate the control circuit from the
output stage. The source in this
case had an impedance consisting
of the isolating resistor, plate cir-
cuit of V5 and V6 and the diode
V.

With the use of the cathode-
follower stages, the source im-
pedance of V5 and V6 hvae been
eliminated from the control cir-
cuit. The cathode resistance of V5B

www americanradiohistorv com

@ YOU NEED

Only two types of PLUG-IN
amplifiers...Type 116-A as a
pre-amplifier or booster...Type
117-A as a program amplifier,
monitor, or booster,

Only two types of tubes, 1620’s
and 6V6GT's.

® YOU SAVE

By conserving rack space.

By simplified maintenance . ..
Just PLUG-IN a spare amplifier
should trouble occur,

@ YOU HAVE QUALITY

These amplifiers are built to the
Langevin standard of high qual-
ity performance. ..They exceed
the FCC specifications for FM.

The complete story of “PLUG.
IN Amplifiers by
Langevin’ is

ready for you

now in booklet
form ... write
for it today.

The Langevin Company

IKCORPORATED

SOUND REINFDR(EMINI 2AND REPROOUITION INGINCERING

NEWYORK-39W.65S:. 23 ®  SANERARCISCO: 1050 Howard St 3
105 ANGELES: 1000 N Seward St 3§
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and V6B is but 400 ohms and the
speed with which Cl can be
charged is now limited only by
this resistance and that of the
diode itself. Since attack time is
now extremely short, the limiting
action is so rapid that overmodu-
lation is not allowed to occur long
enough even during the first por-
tion of a sudden peak to cause
noticeable distortion.

The recovery to full gain after
a peak has caused a momentary
reduction in gain is dependent up-
on the discharge time of Cl. Since
electrons cannot flow from plate to
cathode of V7, the discharge takes
place through the resistor R. R is
variable in steps, and C1 actually
consists of two condensers, one of
which may be removed to shorten
recovery and attack time if de-
sired. Recovery time is made ad-
justable because optimum re-
covery time is different for differ-
ent types of program material.

The 1126C, like its predecessors,
meets the requirements for the
highest quality broadcast program
material with very low output
distortion and noise level. In ad-

dition, the shorter attack time of
this amplifier permits the use of
more compression with a minimum
degradation of quality.

Printed Circuits
(Continued from page 53)

sockets 56, also IIb, provide loud-
speaker connections; sockets 57, 58,
60 and 61 are for the plug-in elec-
trolytic capacitors 71 and 72. A
protective layer of lacquer is
sprayed onto the finished panel.

Panel I contains two oppdsitely
positioned spiral grooves 91 and 96
which are inductively coupled
through the plastic material of the
panel. Pillar 92p connects the
metallized termination lobe 92 of
tuning coil 91 to the grounded
metallized termination lobe 9 on
IIa. 87, 95, 100, 101 are input
capacitors. Spring contact 84s, Ib,
contects resistor 103 and capacitor
plates 8la, to the control grid of
tube 65. Two eyelets fastened in
the metallized lobe 84 connect the
two sides of the panel. Supporting
pillar 70 grounds the inner termi-
nal of inductor 96.

The main tuning capacitor knob
115 on Ia is attached to a screw

300 TWIN BENDS

115a, see Ib, passing through a
threaded hole in panel 1. Capacitor
plates 81b and 89b are formed by
the same metal deposit; in the view
of Ib, this metallized area is cov-
ered by a dielectric plate 110 as-
sociated with the springy expan-
sion capacitor plate 89a, indicated
by dotted lines in Fig. 1. This
spring-like flexible variable capac-
itor vane 89a is fastened by means
of eyelets to the panel; pillar 70
provides the ground connection fo
deposit 7 on 11b. When knob 115 is
rotated, it compresses spring leaf
89a against mica 110 and metal de-
posit 8lb, thereby increasing the
value of the variable tuning capac-
itor 89.

The other knob 112, on 1la, con-
trols the rotary capacitor vane 94a,
on Ib, of the rotary differential
capacitor 94. The metal deposits
constituting the fixed plates 94b
and 94¢ of this capacitor are cov-
ered by the dielectric plate 104, see
Ib; the metal deposit 94c is a con-
tinuation of the deposit 95b. Sup-
porting pillar 10g, also indicated by
numeral 109 on the circuit diagram
supplies positive feedback to the

+ EINISHED
PRODYET *

THE OUTSTANDING FM TUNER OF THE YEAR

Resonant Lines Tuned
Front End — No Slides
Stable Non-Microphonic
No lron Core Slugs
No Variable

5930

SPECIFICATIONS

Power supply: 117 volts, 60 cycles
power consumption 35 warts. Cic-
cuit:  superheterodyne. Tuning
range: 88-108 me. Intermediate
frequency: 10.7 mc {iron core
tuned, ceramic insulation) band
| width: 150 kc. Sensitivity: 10
microvolts for full limiting. Fre-
quency drift: negligible after 5

With Two DI-ACRO BENDERS

A difficult production problem of forrmng two bends in a
long length of tubing was solved by “teaming up” two DI-
ACRO. Benders as illustrated. This dual-forming arrange-
ment saved installation of special machinery. Two accur-
ately formed bends are obtained in one operation—with-
out distortion of the tube and at a cost competmve to power
operated equipment. More than 300 pieces are completed
per hour—600 individual bends.

"DIE-LESS DUPLICATING” Often Does It Quicker WITHOUT DIES

Thisis but one example of how DI-ACRO precision machines
~-Benders, Brakes and Shears—can accurately and economi-
call duphcate a great variety of parts, pieces and shapes,

gou t dle expense Write for catalog—*DIE-LESS DUPLI-

<€ DI-ACRQ is pronounced "DIE-ACK-RO" &

lﬂmIL ONEIL-IRWIN mes. (0

N

- ;
s pupnc

minutes. Output volts: average 2
volts RMS. Output impedance:
500,000 ohms.

Hum level: 70db below average output. 8 tubes:

amplifier, 1-6]J6 osc., mixer, detector 2-65SH7 LF.
1-68H7 limiter, 1-6AL5 discriminator, 1-SY4 rectifier.
dieator ((unmg eye). Antenna: 300 ohm line (dibole).
No. 16 S5.5.G. steel cadmium plated .0003. Weight:
15 lbs. (packed) Chassis dimensions: 8x12x3x8157.
Dial opening: 3x734. Pointer travel: 67

1-6AGS5 RF
amplifiers,
1-6U5 in-
Chassis:
approx.
Dial: slide rula
. Tumng ratio: 16
Tuned lines: brass, silver overlay .0005 thick. Contact sprmgs
phosphor bronze, sxlver overlay, .0005 thick. Contact arms: lucite
bars. Front end: unit construction, floated. Cabmet walnut veneer,
hand rubbed. Controls: tuning, volume with “on/off” swltch
Chassis, complete with tubes, built in power supply, installed in
illustrated cabinet.

Dealers & Jobbers write or phone for full parriculars to:

APPROVED ELECTRONIC INST. CORP.

142 LIBERTY ST. N-.Y. 6, N.Y.
BARCLAY 7 9830 CABLE: FREQMOD

TELE - TECH -
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Syt

MODERN TELEVISION RECEIVERS ON PARADE

These eight modern television receivers, plus a Philco not in the picture, were used o
demonstrate Telicon multiple outlet receiving antenna system. They are {Lower row) U, S.
Television, Dumont (two models). Remington, Stewart-Warner and Viewtone. Behind at
left are a Telicon projection model and en RCA table model

rotatable capacitor plate 94a by
connecting it to point 18 on Ila
which is connected to the plate of
tube 65.

A wvoltage dividing network per-
mitting operation on 110 volts, 200
volts, 230 wvolts and 250 volts is
deposited on the inside wall of the
molded cabinet for the receiver,

Automatic processing of the
molded plastic plates in an elec-
tronically controlled apparatus
assures rapid and economic pro-
duction. Preliminary surface treat-
ment, metallization, face-milling.
testing, graphite spraying through
stencils, cleaning, insertion of
sockets, further testing, aging, is
all fully automatic and supervised
by electronic controls in the elec-
tronic circuit making equipment
(E.CM.E.). Simple circuits or a
large wvariety of standard sub-
assemblies of more complicated
units may be preoduced by this
method. The molded panel is fed
into the machine which delivers it
ready for the insertion of tubes.
loudspeakers and electrolytic ca-
pacitors.

g Multi-Channel
(Continued

line decoder and 1000 channel de-
coder respectively. In each case
actuation of the decoder closes a
contact which connects a negative
voltage across the grid of the thy-
ratron V7 cutting it off.

The four-channel deccder cper-
ates in the following manner: A

TELE - TECH -+ August, 1547

This production method is fiex-
ible and permits a great number
of modifications. For instance the
graphite may be first deposited in
shallow depressions of the plastic
panel and then the metal printed
with conductive paint onto the
graphite and panel wherever re-
quired. This reversed method is
recommended for complicated re-
sistor networks for instance in
oscillograph or television receivers.

A range of values from 1 ohm tc
10 megohms can be easily covered
by three different graphite suspen-
sions. Low valued resistors can be
made to dissipate 10 to 20 watts.
Large wattage resistors may be
sprayed on the inner surface of the
cabinet where provisions for heat
dissipation are readily made. Ca-
pacitances up to 30 « F per sq. cm,
are obtainable with Bakelite and
values up fto 0.03 ¢ F per sq. cm.
with suitable ceramics. Rotor
switches may be readily provided
by interrelated metal deposits on
a main plate and on an associated
rotatabhle circular plate inserted in
a hole of the main plate.

Selective Calling
from Page 33)

signal applied across pins 5 and 1
of the decoder develops a voltage
across the primary of T1. Capaci-
tor C1 functions to peak the re-
sponse of T1 to the frequencies in
the range of 153 to 442 cycles. The
voltage induced in the secondary

www americanradiohistorv com

% Here's a “must” for every well-equipped
lab, plant, school, service shop, ship, elc.
The unique Clarostat Power Resistor Decade
Box solves resistance problems under actual
working conditions. No calculations., Ne
guess-work. No exlensive experimentation,
Instead, just insert in actual circuit, adjust
decade knobs until best results are attained.
and then read the correct resistance value
right off the dials!

Covers resistance range of 1
chm to 999,989 ohms,

Each decade dissipates up 1o
225  watts. Greenohms  (wire-
wound cement-coated power re-
.sislors) used throughout, Glass.
insulated wiring,

Six decade switches on sloping .
panel, Direct-reading in ohms,
Maximum current Per decade:
5. 1.5, .5, .15, .05 and .005 amp.

Frosted-gray metal case, Etched
b%acl-t-and-aluminum panel. Dual
binding post terminals for lefi
and right hand duty.

C%rille at bottom and louvres at
side far adequate ventilation.

13" jong; 812" deen: 534" hi
Weight, 11 1bs, P 4™ high,

% Write for Literature...

Bullelin No. 114 describes and illustrates the
Clarostat Power Resistor Decade Box. Write
for this literalure. Your local Clarostat jobher
can show you this “must” equipment.

CLAROSTAT MFG, C0., fnc. - 265-7 N.Gun St., Brooklyn, N. ¥
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winding of T1 causes a current to
flow in the load resistor R1 and in
the coil of the frequency selective
capsule. If the current is of the
same frequency as that of the reed
in the coil, the reed will vibrate
and intermittently make contact
between pins 3 and 4 respectively
—enabling the application of the
negative voltage to the grid of
the thyratron. If, on the other
hand, the current in the capsule
coil is not of the frequency of the
reed, the reed will not vibrate
and pins 3 and 4 remain uncon-
nected.

The 1000-channel decoder is
somewhat more complicated since
the additional channels are ob-
tained by using different combina-
tions of the available decoder fre-
quencies. In this decoder the
secondary of T1, as shown in Fig.
3, 1s connected to the series ar-
rangement of three frequency
selective reed coils. For this de-
coder to operate, the reeds of
capsules A, B and C must become
energized in that order i. e. the
first audio signal entering the de-

coder over pins 5 and 1 must be
of the frequency to which capsule
A responds, the second of the fre-
quency to which capsule B re-
sponds and the third of the fre-
quency to which capsule C re-
sponds. To illustrate the operation
of this decoder assume that (1)
the positive terminal of a battery
(negative terminal grounded) is
connected to pin 1; (2) a capacitor
shunted by a resistor is connected
between pin 3 and ground; and (3)
that a sequence of three audio fre-
guencies to which capsules A, B
and C are tuned are applied in
that order to pins 5 and 1.

When the first signal is received,
the reed of capsule A will vibrate,
intermittently closing capsule A
contacts and causing the voltage
from pin 1 to charge capacitor C2.
Resistor R1 limits the current flow-
ing in the network and bleeder
resistor R2 is of high enough value
to maintain the charge across C2
after reed A has stopped vibrating
and until the second audio fre-
quency of the sequence enters and
vibrates the reed of capsule B. Vi-

bration of reed B, intermittently
closes capsule B contacts and
transfers the charge from capaci-
tor C2, through current limiting
resistor RS, to capacitor C3 and the
capacitor assumer to be connected
between pin 3 and ground. This
capacitor is actually C31 in cir-
cuit shown on Fig. 1. Bleeder re-
sistor R3 across C3 is of high
enough wvalue to maintain the
charge of C3 until the third audio
signal sets reed C into vibration.
Resistor C32 the shunting resistor,
however, is not large enough to
maintain the charge across C31
over this period of time, and by the
time the reed C starts vibrating,
capacitor C31 1is effectively dis-
charged.

When reed C starts vibrating, it
intermittently shorts the capsule
C contacts shorting C3 to ground
via current limiters R4 and RS
This causes a negative flow of
current through C31. The effect is
to apply a potential, negative with
respect to ground, to pin 3 of the
decoder which is connected to the
grid of the thyratron. From the

Signal Generator
| designed for

RADIO SERVICEMEN

DEALERS: Be prepared to demonstrate this
excellent piece of equipment. WRITE TODAY for
SPECIAL DEMONSTRATOR OFFER to. ..

DEPARTMENT §G-2

NORTHEASTERN ENGINEERING, INC.

MANCHESTER, N. H. |
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Send for bulletin

Model 700 Signal Gen-
erator is a general pur-
pose radio and audio fre-
quencyoscillator.Rugged
construction in steel cab-
inet, with leather carry-
ing handle,
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Efficiency of the finest windings ever made
can be weakened or destroyed by faulty bases.
Make sure with bobbins of dependability
long established thruout electric industry:
PRECISION BOBBINS.

tric Kraft, Fish Paper, Cellulose Acetate,

Finest dielec-

or combinations, spirally wound for
greatest strength. Positive insulation.
Lower moisture absorption. Lightest
of all coil bases. Space and weight
saving,

To your specifications. Send for
sample.

Also Precision Paper Tubes,
any length, and ID or OD,
and Dust Caps &
Thread Protectors.

PRECISION-PAPER-TUBE CO.

2057 W. Charleston St.,, Chicago 47, .
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above discussion it follows that if
the signals entering the decoder
are not of the correct frequency or
of the cerrect order, the decoder
will not perform its function of
applying to pin 3 a negative poten-
tial.

The main difference between the
1000-channel decoder and that of
the 810 line unit is that the 810 line
system makes provision for a com-

mon decoder signal. In this case
four capsules are connected in
series across the secondary of T,.
The capsules in positions A, B and
C act in the manner described
above. Capsule D shown on Fig. 4
functions to accomplish the same
result when a single audio signal.
to which the reed in capsule D is
tuned, is applied across pins 1 and
3 of the decoder.

Design of Magnetic Type Recorders

(Continued from page 57)

been termed the ‘‘echo’ factor.

It was discovered that the strong
magnetic remanence of one layer
of tape would affect the oxide par-
ticles in adjacent layers, reproduc-
ing the magnetic pattern at a low-
er leve]l and resulting in an “echo”.
The effect, of course, weakens with
each succeeding layer and is not
usually measureable after the

third layer. The extent of the dis- -

turbance depends upon the origin-
al intensity of the signal recorded
and the presence or absence of a
signal recorded on the adjacent

on the under layer, the “echo” is
about 20 db down from the origin-
al signal. This impregnated tape
was designated as “L” tape.
The final tape produced in Ger-
many was known as the “LG”
tape. Development of this tape
was continued after the end of the
war, and the machine developed
for the process is shown in the

accompanying photo. The “LG”
tape, also a ‘“Luvitherm” base,
combines good overall response

with high resistance to breakage.
The ““echo” effect, while still pres-
ent, is greatly lowered, being about

45db down. This effect is “set” five
minutes after recording, and will
not increase after this time. It is
only noticeable when the original
signal is so loud as to overload the
tape, and when adjacent layers
are entirely free from original. It
might be noted here that the effect
of overloading the tape is to damp-
en the recorded signal, rather than
to distort it.

Capitalizing on the study of the
German tapes, we have confined
our efforts to the production of
coated tapes with a plastic base.
In the production of the plastic
tape, the base is taken in rolls of
considerable width and then
stretched to the limit of its elasti-
city. This operation results in a
tape which is extromely stable in
its physical dimensions, its subse-
quent elongation in use being of
the order of Y% of 19 after 500
playbacks.

The magnetic oxide is heat-
treated and placed in a binder so-
lution. The oxide will not normally
remain in a state of suspension so
it is necessary to maintain constant
agitation while it is being spread
on the plastic base. The binder

layers. Where no signal is present

RADIO
MANUFACTURERS:

Resistance cords 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
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. . » For Dependable
Commercial Service

Designed for the rigors of com-
mercial service in all types of
radio communication . . . broad-
cast, mobile, aircraft, police.
Precision made for utmost in
stability, dependability, trouble-
free operation. Calibrated with-
in .005 per cent of specified fre-
gquency . . . range L5 to 10.5
MC. Temp. coefficient [ess than
2 cycles per megacycle per de-
gree centigrade. Weighs less
than % ounce Gasket sealed
against  contamination and
moisture. Meets FCC require-
ments for all above services.
See your jobber—Petersen Radio
Company, Inc., 2800 W. Broad-
way, Council Bluffs, Iowa.
(Telephone 2760.)

Preciaion
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CODPE . CARP SYSTEM

&7 Removable Self-Suartes Strip exposes ends of Lavels for you fo peel?
DON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS./
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QUIK-LABELS

Mark Your Wires Faster

QUIK-LABELS code Wires, Leads, Circuits, Relays

Parts, etc., faster and cheaper. ® Pre-cut to exact
size, QUIK-LABELS come on handy cards. @ Ready
to use, they stik-quik without moistening, replace
slow and costly string tags, roll tapes, decols,
stancils, metal tabs, etc. @ Silicone plastic coated
to resist dirt, grease, abrasion. ®
Strip automatically exposes ends of Labels for
you to grasp instantly — no more finger-picking.
Write for Folder mnd FREE Sample Cards.

W. H. BRADY COMPANY

Established 1914
Manufacturers of Self-Sticking Tape Products

814 North Third Street, Milwaukee 3, Wisconsin
Factory — Chippewa Falls, Wisconsin

H17 CRYSTAL FOR
AIRLINES AND VHF EQUIPMENT

Especially designed for all types of
airline and VHF equipment, the H17
“Stabilized” Crystal is rendering out-
standing performance in this equipment.
Pin spacing permits two units to be
mounted in loctal socket.

When developing new equipment,
write JK for pre-production samples.
Just address the Specification Depart-
ment.

Write For Illustrated Folder

- The JAMES KNIGHTS CO.

SANDWICH, ILLINOIS
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| causes a slight degree of dissolu-

tion of the tape which firmly anch-

| ors the oxide particles.

*Self Starter |

1
1

Critical factors in the produc-
tion of tape are the size of the in-
dividual oxide particles and their
dispersion over the tape surface.
In general it may be said that op-
timum results are obtained when
the size of each particle of oxide
approaches 1 micron in diameter.
Uniformity of dispersion, both in
grouping of particles and in den-
sity also is important. A portion of
tape equal to the size of the gap
in the playback head contains an
oblong box measuring roughly 14
microns deep, 40 microns wide, and
14 in. in length. This box will con-
tain approximately 2,000,000 oxide
particles—an indication of particle
dispersion.

No discussion of a magnetic re-
corder is complete unless we con-
sider what it means to the broad-
casting industry in terms of prac-
tical use. Of course, high fidelity
and low noise mean greater vital-
ity to recorded sound. This is an
important factor. Of at least equal
importance, however, is the fact
that magnetic recording, with its
increased facility of handling, cre-
ates a new opportunity for pro-
gram composition. Material re-
corded and not wanted can be
erased, and new material dubbed
in, High tape speeds afford easy
editing. The first sentence in this
paragraph, for example, would re-
cord on about 14 feet of tape. This
wide spread makes it an easy mat-
ter to locate a particular word or
even a syllable.

Splices in the tape are made
simply and produce no objectional
bumps. Deterioration of response
with continued playback is negli-

gible. A hundred playbacks will
produce a level drop of only 1 or
2 db. The noise level does not in-
crease with repeated recordings.
All these factors mean that the
recording engineer may edit, erase,
dub, and re-record to whatever
extent is necessary, and still come
up with a final product perfect in
content and timing with the ori-
ginal high fidelity and low noise
level.

The Rangertone machine (Fig.
4) has been designed to take ad-
vantage of the facility of tape re-
cording and to furnish simple, pos-
itive controls. A six-button control
panel has individual stops for the
operations of RECORD, REWIND,
PLAYBACK and STOP. A RE-
LEASE button clears the panel. A
SYNCHRONIZE button allows the
speed of the machine to be slowed
slightly in order to synchronize its
operation with that of a similar
machine for use in programs which
would run beyond the normal play-
ing time of the tape. A safety factor
1s provided against accidental eras-
ing of the tape; both RECORD and
PLAYBACK buttons must be de-
pressed in order to energize the
crase current. In the REWIND
position, control is established
through a 5-position switch on the
right of the top panel. This allows
movement of the tape forward and
backward as slow or fast speeds.
Thus, it is easy to shuttle the tape
back and forth when locating a
spot on the tape for editing pur-
poses. The rewind ratio to record
speed is 7Y% to 1. Forward (free
movement of the tape) speed to
record speed, depends upon the
diameter of the tape spool on the
take-up reel. In general it may be
said to be between 4 and 5 to 1.

Circular Polarization For FM
(Continued from Page 30)

tion with propagation tests made
from the Empire State Building.
However, at the time it was found
that this reversed condition ex-
isted only for certain angles of
incidence. Moreover, the reversed
wave would be elliptically polar-
ized due to the different coeffi-
cients of reflection of the two
components. Accordingly a re-
flected component would still be
introduced in the receiver along
with the line of sight wave be-
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cause a clockwise circularly polar-
ized receiving antenna will only
completely reject a wave whose
direction of rotation is counter-
clockwise. Adoption of horizontal
polarization was thus recom-
mended at the time by the Empire
State investigators, and is now in
general use.

Several practical arrangements
of antenna systems are available
for the radiation and/or reception
of circularly polarized waves. Two

TELE-TECH -+ August, 1947
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such systems have already been
illustrated in Figs. 4 and 7. The
latter antenna has a circular
folded dipole in the horizontal
plane and a vertical antenna cen-
tered within the loop. Substan-
tially uniform radiation has been
measured In all directions, al-

though the field is slightly ellip-

tical at some azimuth angles. The
feeder to one antenna Is a quar-
ter-wave length longer than the
feeder to the other to give the
necessary 90° phase difference be-
tween the two fields.

Another antenna which will
radiate circularly polarized waves
is the helix of Fig. 8. The prop-
erties of the antenna are deter-
mined by the pitch and diameter
of the helix, and depending upon
the dimensions chosen circularly
polarized radiation can occur
either along the axis of the helix,
for directional radiation, or at
right angles to the helix axis for
non-directional radiation.

Power Gain

One simple arrangement long in
use as an element of the familiar
turnstile antenna consists of the
crossed dipoles of Fig. 9. This is
one bay of the turnstile and
radiates circularly polarized waves
in an up and down direction where
they are of no consequence inso-
far as propagation to the listener
is concerned. The two dipoles are
fed 96° out of phase by the trans-
mission line arrangement shown
in the figure. One branch line from
the common junction point is Vi
wavelength longer than the other
to give the desired phase shift.
This antenna cannot radiate om-
ni-directional in the horizontal
plane, and while it may be useful
for point-to-point transmission,
or for reception, other systems
must be devised for directing
broadcast service to all points of
the compass.

An indicated requirement for a
practical circularly polarized an-
tenna which can be used for FM
broadcasting is that it have a
substantial power gain in the
horizontal plane. Presently avail-
able FM transmitting antennas for
plane-polarized radiation have
power gains running up to 9 or
more, thus affording large econo-
mies in transmitter power. The

TELE-TECH -+ August, 1947

problem of designing circularly
polarized antenna with substantial
horizontal gain is presently being
attacked by the Research Founda-
tion of the Ohio State University
in collaboration with the engi-
neering staff of the United Broad-
casting Co. Prototypes have been
constructed which satisfy this re-
guirement.

Fig. 10 shows the way in which
a circularly polarized antenna
used for reception will discrimi-
nate against a wave of opposite ro-
tation to that for which the an-
tenna is connected. The two an-
tenna feeders from the horizontal
and vertical elements are con-
nected together at C. The distance
AC from one element is one quarter
wavelength longer than distance
BC from the other element. An
arriving wave which is rotating so
as to induce a voltage first in A
and then B will be accepted, as the
additional time required for the
wave to rotate from A to B is bal-
anced by the time required for
the wave to travel the extra
quarter wavelength from A to C.
Both waves from A and B arrive
at C in the same phase and are
additive.

If the wave is rotating in the
opposite direction it first induces
a voltage in B which travels to
C. The wave picked up in A has
taken another quarter cycle to
reach there from B, and then
takes a quarter c¢ycle more to
travel down the longer feeder to
C. It therefore arrives 180° out of
phase with the wave from B and
cancellation occurs.

The author wishes to thank the |

engineering staff of the TUnited
Broadeasting Co., for its co-oper-
ation in the preparation of this
article.
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Airport Radar

(Continued from Page 44)
and thus produce a “ring” on the
“A” scope. The length (or dura-
tion) of this ring determines the
merit of system performance.

Indicators

As stated above there are two
search indicators Fig. 8, one for
the search operator and the other
for the approach controller. The
indicator wunit utilizes a 12-in.
cathode ray tube to provide a plan
position (PPI) type of presenta-
tion of the area scanned by the
antenna beam. The video signals
and trigger from the remote search
tower are applied to the video
amplifier and sweep generating
circuits.

The positive video signals (%
to 3 volts approximately) are am-
plified in the two-stage video
amplifier circuit. The range marks
are mixed with the video in the
second stage. The output of the
stage is fed through a cathode fol-
lower tube to the control grid of

the cathode ray tube (video at-

approximately 30 volt level). The
interstage coupling between the
two amplifier stages contains a
FTC (fast time constant) circuit.
The circuit which may be switched
in at will, consists of a series of ca-
pacity and shunt resistance with
the combination having a short
time constant.

With the FTC off the coupling
network between stages has a long
time constant and the video pulses
receive  faithful reproduction.
Thus, if long blocks of signals
(such as those resulting from
prominent landscape features,
clouds, mountains) are present
they will be passed by the inter-
stage coupling circuit and will
create large illuminated areas on
the CRT screen, thus obscuring any
individual target echoes present in
that particular area (Fig. 9).
However, with FTC “on”, the coup-
ling circuit will differentiate the
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large blocks of signals and only the
amplitude wvariations of these sig-
nals will be presented on the scope.
Thus the “clutter” will be broken
up and individual echoes (such as
aircraft signals) will be presented
in the previously solidly bright
area, (Fig. 10).

The function of the sweep gen-
erator circuit is to generate a time
base sweep on the indicator tube
for each {rigger applied to the
circuit. The time base sweep volt-
age generated is a trapezoidal
voltage waveform which when ap-
plied across the cathode ray tube
deflection coil, produces a sawtooth
current waveform in the coil. The
coil, wound on an iron core yoke
placed around the neck of the CRT,
produces a magnetic field which
varies uniformly with time and
therefore deflects the spot on the
tube screen from the center o the
outer edge with a uniform velocity.
The direction of spot deflection is
dependent upon the deflection
yoke position and, since the yoke
rotates in synchronism with the
antenna (see below), the time
base sweep rotates through 360°
on the tube screen about the center
of the tube as an origin.

The sweeps produced may be (at
the option of the operator) 6, 10, 20
or 30 nautical miles. A negative
gate and a positive gate equal in
length to and synchronized with
the indicator sweep are generated
in this circuit for application to
the cathode ray tube cathode and
to the range mark circuits. The
former serves to brighten the scope
during the sweep period while the
latter serves as a switch to cause
the range mark circuits to operate
during this period. : -

In order to calibrate the indica-’
tor tube in range electronically,
negative voltage pips are gener-
ated and applied through the video
amplifier to the grid of the CRT,
to produce intensity modulation of
the sweep at equally spaced in-
tervals. Due to the rotation of the
sweep trace these range marks ap-
pear on the screen as concentric
circles whose radii are calibrated
in range. The range mark circuit
generates either 2- or 5-mile range
marks automatically selected, the
2-mile marks for the 6- and 10-
mile ranges, the 5-mile marks for
the 20- and 30-mile ranges. Pro-
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Permanently Tight

® Perfect Conductivity

* No heating or corroding
of contact surfaces

® Easy, speedy assembly

“Palnuts” apply on TOP of the regular
nuts, holding them to original tightness.
Spring washers are eliminated between
nut and terminal lug. There can be no
backing off of nuts, nor opened spring
washers to reduce contact. Instead, full
conductivity of the entire nut seat is main-
tained under severest vibration.

Double-locking “Palnuts” are single
thread locknuts, made of tempered spring
steel or Duronze. They are easily, quickly
spun on with the fingers and locked with
a wrench. Require only 3 bolt threads
space, are light in weight, low in cost, may
be re-used.

“Palnuts” are available from stock in a
wide range of sizes. Send for details of
assembly for samples and data.

Double Locking Action

Arched, slotted jaws
grip the bolt like a
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bolt threads  and
downward on the
regular nut  (A-A),
securely locking beth.

83 Cordier St.,
lrvington 17,
N. J.

SELF-
LOCKING
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vided in each search indicator are
facilities for remote controlling IF
and STC gain in the receiver. The
search operator’s table contains a
remote receiver tuning control. By
means of a switch the AFC output
may be disconnected from the local
oscillator and the frequency of the
l.o. then remotely controlled by
manual means.

Synchro System

The function of the PPI synchro
system is to control the voltage
supplied to the PPI deflection yoke
drive-motor in such a manner that
the yoke rotates in synchronism
with the antenna, thus producing
the desired indicator sweep rota-
tion.

The voltages induced in the
stator windings of synchro gener-
ator B1503 are applied to the
stator windings of synchro control
transformer B102 (in indicator)
and induce a voltage in its rotor
winding. The rotor is geared 1:1 to
the rotating deflection yoke driven
by motor Bl0l. As long as the
rotors of B1503 and B102 are rotat-
ing in synchronism and in phase no

error voltage is induced in the con-
trol transformer rotor winding.
However, should the yoke drive
motor tend to advance or retard
the control transformer rotor with
respect to the generator rotor, an
error voltage is induced in the
control transformer rotor. The
magnitude of the error wvoltage
will depend upon the amount of
angular deviation between the two
rotors. This error voltage is applied
to the servo amplifier which is
mounted directly above the indica-
tor. In the servo amplifier the error
voltage is utilized to control the ac
power to the yoke drive motor B101
and thereby alter the motor speed
In the direction necessary to bring
the two synchro rotors in phase.

Search Operation

In operation the search operator
sits before two indicator tubes—
the search and the height finder.
The search indicator supplies range
and azimuth information on air-
craft targets. By means of a hand
crank any target on the search
scope may be interesected by a
cursor line. The same crank also

Nl

TS Yogni S Tor RESISTORS

Half e One — Two — Waitf ,

® ANY QUANTITY
@ ANY TOLERANCE (Resistors © ANY MAKE
Calibrated within 1 and 2%) © ALL SELECTED AND SORTED

® INSULATED

Immediate Delivery!

FROM STOCK

WE SHIP THE SAME DAY YOUR ORDER IS RECEIVED

Inguire Today!

LEGRI N COMPANY, INC.

846-850 AMSTERDAM AVENUE, NEW YORK 25, N. Y,

sets (through a servo system) the
azimuth position of the height
finder scan. Thus the height finder
will automatically display the tar-
get selected by the operator and
supply altitude information to
supplement the range and azimuth
information already available. By
this method all aircraft within the
range of the radar may be accur-
ately located.

The search operator has a
switchboard available which gives
him control of ten HF and ten
VHF communications channels. By
these means he can guide any
selected aircraft to the proper ap-
proach path, while stacking other
aircraft in traffic patterns to
await their turn to land. The DBF
(a VHF direction finder) allows
the search operator to properly
identify the plane under his con-
trol. The search operator normally
guides incoming aircraft until they
appear on the six-mile precision
tubes.

(The next installment will cover
the Height Finding and Precision
portions of the AN/FPN-1 equip-
ment).

ELECTRICAL & ELECTRONIC EQUIFPMENT

EISLER

Electronic Parts and
Compenents

AC 2-0018

TRANSFORMERS OF ALL TYPES
Sizes from 14 to 250 KVA
For furnaces, lighting, distribution, power,
auto, phase changing, welding—air, o1,
ang water cooled, and special johs.
SPOT WELDERS Sizes from Va4 to 250 KVA
We have a complete line of spet, buit, gun and arc welders.
EISLER ENGINEERING CO., INC., 778 So. 13th St., Newark 3, N. J.

24 HEAD RADIO TUBE
EXHAUSTING MACHINE
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manufacture of Incandescent
1amps, radio & efectronic tubes.

York to Los Angeles.
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Experienced. Apply in

writing describing experience in full.

UNITED STATES TELEVISION MFG. CORP.

3 West 61st Street, New York 23, N. Y.

JUNIOR ENGINEER

Wanted for work on electronic calculator.
Must have 3 to 5 years experience in labora-
tory development of pulse shaping, counting,

and storage circuits. New York City location.

Tele-Tech — 480 Lexington Ave., N. Y. C.

Box 7470
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Size is not necessarily a sign of greatness. But when size is the result
of consistently steady growth, based on an ever-widening demand
for a product, then it is truly indicative of outstanding quality.

Year after year, in more and more instances, El-Menco Capacitors
become first choice with manufacturers who are proud of their
products.

Send for samples and complete specifications.

Foreign Radio and Electronic Manufacturers communicate
direct with our Export Department at Willimantic, Conn., for
information.

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

7 .' WTite on firm letterhead
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THE RCA-5527 TELEVISION CAMERA TUBE

FEATURES: Low Cost « Good Resolution « Elecirostatic Focus
and Deflection « Small Size « Complete Coverage of Visible
Specirum o Simple and Inexpensive Subsidiary Equipment

The new RCA-5527 Iconoscope
is a practical application of tele-
vision to industry. Its small size,
low cost, good resolution, and
simple circuit requirements
make it equally desirable for ex-
perimeantal, educational, and in-
dustrial use.

The RCA-5527 has a résolution
capability of approximately 250
lines. It provides a satisfactory pic-
ture with an incidenc light level of
500 to 1000 foor-candles. The in-
creased sensitivity has been achieved
byaoimproved technique of process-
ing the mosaic which resuits in
greater transmission of light to the
photosensitive surface, the response

of which covers the entre visible
spectrum.

The equipment required for opera-
ton of the RCA-5527 is relatvely
simple and inexpensive. Magnetic
deflection coils are dispensed with,
keystoning and shading circuits are
not required, and an inexpensive
short-focal-tength lens can be used
in the camera unir.

RCA Tube Application Engineers
are ready 1o co-operate with you in
adapting this or any other RCA tubes
to meet your equipment needs. For
their specialized help, as well as for
2 bulletin on the RCA-5527, write
RCA, Commercial Engineering, Sec-
ton R- 63H, Harrison, N. J.

GENERAL:

Heater Voltage
Heater Current

Image 5ize (4 x 3 aspect ralio)

Mounting Pasition

TYPICAL OPERATION:

Signal-Electrode Voltage

Grid-No. 4 ond Grid-No. 2 Volloge

Grid-No, 3 Voltage for Focus

Grid-No. | Valtage

Max. Grid-No. | Voliage for

Picture Cutoff

Max, Deflecting Voltages

(Pack to Peak)*

DJ1 and DJa {Vertical}
D3 ond DJg {(Horizontal)

Min. Peak-to-Peak Blanking Voltage
Signol-Output Current (Approx.)

Output Resistar (Approx.}

CHARACTERISTICS

6.3 Vaits

0.6 Amp,
1.4’ Diagonal
Any

800 Valis

800 Volis

125 10 250 Volis

Adijust for best
picture |

—75 Volis

120 Volis -

100 Volts

30 Volts

0.025 Microampere
I Megohm

*To scan picture of 1.4* diagonol (4 x 3 aspect ralio)

RCA Laboratories, Princefon, N, J.

THE FOUNTAINHEAD OF MODERN TUBE DEVELOPMENT IS RCA

TUBE DEPARTMENT

RADIO CORPORATION of AMERICA

HARRISON, N. J.
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