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i RADIO

...and most other radio and TV producers !I
specify and use Hi-Q Components. \

Packard-Bell of Los Angeles,
Cal., i1s numbered among the

more than 200 users of Hi-G
Components,

\

\
Most leading radio and TV builders. ..and
scores of other electronic manufacturers too
...are consistent users of Hi=Q Components.
The fact that they order again...and again
...and again is the best recommendation we
know for Hi-Q service, dependability and
performance.
Hi-Q engineers are ready to work with you
in the development and production of cera-
mic capacitors, trimmers, wire-wound resis-
tors and choke coils to meet your specific
needs. Your phone call, wire or letter will

receive a considered and prompt response.

Plants: Franklinville, N. Y.— Jessup, Pa. —Myrlle Beach, S. C.
Sales Offices: New York. Philadelphia, Detroit, Chicago, Los Angeles

www americanradiohistorv com
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Edited for the 15,000 top influen-
tial engineers in the Tele-communi-
cafions industry, Tele-Tech each
month brings clearly written, com-
pact, and authoritative articles and
summaries of the latest technolagical
developmenis to the busy execufive.
Aside from ifs engineering arficles
dealing with manufacture and oper-
ation ef new communicotions equip-
ment, Tele-Tech is widely recognized
for comprehensive analyses and
statistical surveys of trends in the
industry.  Its timely reports and
interpretotions of governmental ac-
tivity with regard to regulafion, pur-
chasing, research, and development
are sought by the leaders in fhe
many engineering fields listed below

Manufacturing

TELEVISION = FM
LONG & SHORT WAVE RADIO
AUDIO AMPLIFYING EQUIPMENT
SOUND RECORDERS &
REPRODUCERS
AUDIO ACCESSORIES
MOBILE * MARINE * COMMERCIAL
GOVERNMENT
AMATEUR COMMURNICATION
CARRIER * RADAR = PULSE
MICROWAVE = CONTROL SYSTEMS

B

Research, design and production of
special types
TUBES, AMPLIFIERS, OSCILLATORS,
RECTIFIERS, TIMERS, COUNTERS,
ETC. FOR
LABORATORY =« INDUSTRIAL USE
ATOMIC CONTROL

Operation

Installation, operation and main-
fenance of telecommunications
equipment in the fields of

BROADCASTING *= RECORDING
AUDIO & SOUND * MUNICIFAL
MOBILE = AVIATION
COMMERCIAL » GOVERNMENT

ELESTECH

Formerly ELECTRONIC INDUSTRIES

TELEVISION o TELECOMMUNICATIONS e RADIO

JANUARY, 1950

COYER: THE U. §. TELEVISION SPECTRUM showing how, by transferring 80 MC

reserved by the government in the upper part of the VHF channel, room for ten
additional TV VHF channels contiguous with the existing channels 7 to 13
could be made. Use of frequencies to 30,000 MC is also analyzed and the alloca-
tions to various services are shown as percentages. See pages 11 and 23

DISC RECORDING SYSTEM DEVELOPMENTS

Recording stylus furnished with multiple facets is feature
of newly-designed system which has a range up to 20 KC

MIXING LOCAL & REMOTE TV SIGNALS ........ W.E Wells & J. M. Weaver

Adapted receiver sync circuit corrects fading composite
video signals controlled by different sync generators

DESIGN CHARTS FOR LINE MATCHING SYSTEMS ........ R. L. Linton, Jr.

NEW ONE-TUBE LIMITER-DISCRIMINATOR FOR FM ... ... .. .. 4. P. Haase

6BING gated beam tubes have many applications in multi-
vibrators, square wave generators, and phase measurers

U. 8. AND WORLD RADIO STATISTICS FOR 1950

Figures on American receiver production, industry totals,
and radio sets in use in all countries of the globe

FOR MANUFACTURERS—New Methods, Materials, and Maehines

PRACTICAL FILTERS FOR MINIMIZING TV INTERFERENCE

Two-section high-pass m-derived filters prove highly effec-
tive as low cost attachments for existing TV receivers

SINGLE-PULSE RECORDING OF RADAR DISPLAYS .......... L. C. Mansur

Description of pulse-by-pulse photographing technics which
reveal propagation variations in moving target indicators

A UNIVERSAL CERAMIC IRON SWEEP TRANSFORMER — PART 1I
C. E. Torsch

Newly-designed units may be employed for all magnetically-
deflected picture tubes ranging from 8 to 19 in. in size

INTERIM REPORT ON THE COLOR TV HEARINGS

Comparative demonstrations of rival systems have shown
that color television still needs considerable development

........ Franklin Loomis

DEPARTMENTS:
Tele-Tips .. ... ., 4. Washington News Letter .. 44
Editorial . ..., .. ... ... .. 11 News ... .iiunovneen. 46
Radarscope ........... . 12 Personmnel . ... ... .. ..., 48
New Produets ... ... .. 3742 Bulletins . ............. 51

16

19

21

24

26

28

30

34

36

Publishers also of RADIO & TELEVISION RETAILING

www americanradiohistorv com

CALDWELL-CLEMENTS, INC., Publication QOffice, Orange, Conn., Editorial &
Executive Offices 480 Lexington Ave,, New York 17, N. Y,, Tel. Plaza 3-1340
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NEW F-86A JET
IS /[51055X EQUIPPED!

Al\ NORTH AMERICAN AVIATION Chose

m LEDEX ROTARY SOLENOIDS
™ for DEPENDABILITY!

Humid tropices, sand-laden desert skies, frozen North or
extremely high altitudes . . . the new Air Force North American
F-86A Sabre Jet Fighter is prepared to defend our nation under any
conditions. Ledex Rotary Solenoids play an important part in this
dependability. Several vital mechanisms are remotely controlled
and powered by Ledex Rotary Solenoids.

The same Ledex standard of dependable remote control and power
is available for your product. The vast production applications of
Ledex Rorary Solenoids vary from the dependable snap-action op-
eration of aircraft mechanisms to the powerful actuation of rugged
hydraulic valves in heavy duty materials handling equipment.

We supply to quantity users and solicit the opportunity to be of
assistance in engineering a Ledex Rotary Solenoid to meet the re-
quirements of your product.

Write today for LEDEX ROTARY SOLENOID
BASIC ENGINEERING DATA

www americanradiohistorv com
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TELEVISION » TELECOMMUNICATIONS o RADIO

Formerly ELECTRONIC INDUSTRIES

Q. H. CALDWELL M. CLEMENTS
Editorial Director Publisher

RALPH R. BATCHER BERNARD F. OSBAHR

Consulting  Editor Associole Editor

JOHN H. BATTISON
Associate Editor

H. D. WULFORST
Assistant Editor

CHARLES DREYER, Art Direcior

WASHINGTON, D. €.

R. C. DAVIES DR. A. F. MURRAY
News Editor Consulting Editor
Notional Press Bidg. 4707 Windom PI.

CIRCULATION
8. V. SPINETTA, Circulation Director

M. GROENING, A. Dell}ISE
Subscriptions, List Compilation

BUSINESS DEPARTMENT
M. H. NEWTON, Business Manager
480 Llexington Ave., New York 17, N, Y.

HOWARD A. REED, Asst. Soles Monager

ROGER 5. WHITLOCK, District Manages

S. M, GASKINS, Western Manager
JOHN ROMANCHAK, Distriet Monager
201 N. Woells St., Chicage 6, 1l
Telephone RAndelph 6-9225

W, W. SWIGERT,
Credit Manager
N. McALLISTER, Directar Reoder Service
M. E. SCHNEIDER, Production Supervisor
M. TEMMEL, Editoricl Secrefary

Tele-Tech*, Januery 1950, Voi. 9, No. 1.
40 cents o copy. Published Monthly by
Caldwell-Clements, Inc. Publication office,
Orange, Conn. Editorial, Advertising and
Executive Offices, 480 Lexington Ave., New
York 17, N. Y. M. Clements, President;
Orestes H. Caldwell, Treasurer. Subscrip-
tion rates: United States and Possessions,
$3.00 for one year, $5.00 for two vears.
Canada, $4.00 for one year, $6.00 for two
years. All other countries, $5.00 for one
year, $7.00 for two yeors. Please give
title, position and company connection
when subseribing. Entered as second class
matter June 9, 1947 at the post office at
Orange, Conn., under the act of March 3,
1879. Capyright by Caldwell-Clements,
Inc., 1950. Printed in U. §. A.  *Reg.
U. 5. Pot. OF.

TELE-TECH * January, 1950


www.americanradiohistory.com

3ES
Output
Pentode

1Ué
Pentagrid
Converter

1AFS
Diode Pentode

1AF4

RF and AF Pentode
Amplifier

TRIPLE “A” BATTERY LIFE
OF YOUR 1950 PORTABLES

A complete tube complement for longer-service portables

Typical Operating Conditions

Sylvania~and on/y Sylvania—brings set
manufacturers this group of low-drain battery-type
tubes that consume only haif as much heater
current as previously available types. Requiring
only 25 ma filament current, they will triple

life of present ““A’" batteries!

These new tubes also offer opportunities for the
design of smaller ‘A’ batteries, which will permit
manufacture of more compact portables without
sacrifice of performance.

The four types include a pentode amplifier,

a converter, a diode pentode and an output
pentode—forming a complete tube complement

for portables. They offer comparable power output
and sensitivity to previous types...and give excellent
performance with a plate supply of only 45 volts.

Remember . . . these new tubes come to you
from the same company that first made the
1.4 volt battery tube available!

SYLVANIA
ELECTRIC

RADIO TUBES; CATHODE RAY TUBES: ELECTRONIC DEYICES; PHOTOLAMPS;
FLUORESCENT LAMPS, FIXTURES, WIRING DEYICES, SIEN TUBING; LIGHT BULES

TELE-TECH < January., 1950

Characteristic 1AF4 1AFS 106 3ES
Filament Veltage (volts) 1.4 1.4 1.4 2.8
Filament Current (ma) 25 25 25 25
Plate Yoltage {volts} 90 20 90 0
Transconductance [umhos) ?50 600 275" | 1100
Plate Resistance (megohms) 1.8 2.0 0.6 0.12
Power Output [mw) —_ - - 175

*Conversion Transcenductonce

SY’vum‘“ Ele
Radio Tuba

Gentle,,.

on SyIvanja.j me
Ow- - tomp] .
Name ram tubes1AF4,g§;:sst?ﬁca:ions
4 and3g
CDquhy 5.

Iease sen.

chri
tric P""’Ucl; Inc

\_\\

Cl'fy‘_‘ _
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7.CLEVELAND CONTAINER 4}

PLANTS AND SALES OFFICES at Plymouth, Wisc,, Chicago, Delroit, Ogdensburg, N.Y. Jameshurg, N.J.,

Those Who Demand the Best
in Television Deflection Yoke

Sleeves Use "CLEVELAND"...

Cosmalite™ spirally laminated paper base phenolic
tubes. These are furnished in sizes and with punching,
natching and grooving that meet each customer’s in-
dividual needs.

"Cleveland” quality, prices and deliveries are respon-
sible for the universal satisfaction and prestige of this
product.

Ask about our kindred products that are meeting both
new and established needs in the electrcnic and elec-
trical fields.

*Reg, U.S. Pat, Off,

6201 BARBERTON AVE. CLEVELAND 2, OHIO

ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT; The Clevelond Contginer, Canada, Lid., Prescert, Onlario

REPRESENTATIVES

CANADA WM. T. BARRON, EIGHTH LINE, RR ¢1, OAKVILLE, ONTARIO
METROPOLITAN
NEW YORK R. T. MURRAY, 614 CENTRAL AVE, EAST ORAMNGE, N.J.
MNEW ENGLAND €. P. PACK AND ASSOCIATES, 968 FARMINGTON AaVE,
WEST HARTFORD, CONN.

www americanradiohistorv com
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GLASS vs. METAL—Last year TV

receiver manufacturers developed
metal cathode ray tubes to get around
the costs of glass tube blanks and
their acute shortage. Now the glass
companies are out to regain the lost
trade. They are offering unlimited
production of round or rectangular
TV bulbs, in any size, lighter and
cheaper than equivalent metal types.

NOISY AIRCRAFT RECORDS—
We hear that the CAA has still not
been able to find a completely re-
liable recorder to register the con-
versations between aircraft and con-
trol towers. Trouble seems to be that
the various noise sources override
the intelligence because of the ex-
tremely restricted range of voice fre-
quencies transmitted. With the shift
of this type of communication to the
UHF spectrum consideration may be
given to higher fidelity equipment
since the higher audio frequencies
have greater noise penetrating power.

BLEAK BLACKFACE OUTLOOK
—In spite of recent announcements
describing the virtues of filter-face
cathode-ray tubes for TV, sales still
seem far shorl of expectations. One
manufacturer with over five thousand
finished tubes on hand says that
standard tube designs using the 67%
transmission-face do not give a bright
enough picture.

TO SUPPLY TV with the five mil-
lion receivers which will be built in
1950, the raw materials needed figure
out something like this:

Steel—2006 million lbs.

Copper—47% million lbs.

Aluminum—40 million lbs.

Glass—383 million Ibs. (for tubes

alone)

Cabinets—103 million hoard feet

Add to above the many millions of
feet of metal tubing for antennas and
mounts.

RADIO-ON-HORSEBACK — First
radio-equipped horse is claimed by
Miami, Florida police department
which has saddled one of its equine
constabulary with a two-way com-
munication unit, The Miami police say
they will have thirteen radio-carry-
ing horses on the force by January
1, for duty at parades and other
gatherings,

TELE-TECH ~ Jomuary. 1950
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our telephone uses

ceramices, (oo!

Five thousand years ago, potters were
making household vessels of clay. As
skill grew, grace of shape and orna-
ment were added. The beauty of fine
china has been recognized by every
civilization, while the availahility, ease
of manufacture and durability of other
ceramics have given them wide use.

Your telephone, too, uses ceramics.
Behind its dial is a metal plate, glazed
as carefully and in much the same
manner as this fine piece of pottery.
It carries the letters and numbers you
dial, so it must resist both fading and
abrasion. You will find other ceramics
as insulators, supporting wires on pole
lines; in eighty thousand miles of
underground conduit, where fired clays
defy decay and corrosion.

Today at Bell Telephone Laborato-
ries scientists utilize ceramics in ways
undreamed of in ancient times. Therm-
istors, made of a ceramic, provide auto-
matic controls for electric current, to
offset fluctuations in temperature and
voltage. One kind of ceramic makes
low-loss insulation at high {requen-
cies, while another supplies controlled
attenuation for microwaves traveling
in waveguides.

Each use demands a special compo-
sition, scientifically controlled and
processed. Basic studies in the chem-
istry and physics of ceramics have
shown how to utilize their versatile
properties in electrical comiunica-
tion. And research continues on
ceramic materials as well as on every
other material which prowises better
and cheaper telephone service.

BELL TELEPHONE LABORATORIES

EXPLORING AND INVENTING, DEVISING AND
PERFECTING, FOR CONTINUED IMPROVEMENTS
AND ECONOMIES IN TELEPHONE SERVICE.
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NOFLAME-COR"

| :the TELEVISION hookup wire |

e S

APPROVED ;
BY ]
UNDERWRITERS ‘.

LABORATORIES

9 0 CENTIGRADE

Preferred more. dnd more by por‘lu:ular ma
all (xuchng electranic eqmpmeni Available. in ‘c”,
 combinations. .
: PRI TION ENGINEERS Speclfy 'f_NOFLAME COR” for maximum ouipm and rmmmum re-*
~ jects; This.is not:an exiruded plastic:and. therefore losses from “blobbmg under hem
: of soldermg iron o '"‘.nvoxded ] ;

o=
<

600vom

T G T T e

ufucrurers of relevumm F-M, quuh!y rudm cmd
iz8s, sohd and situnded aver 200 cu!o:

J Flame Resns'l'un'l' v High Insulation Resistance v Heat Resistant
v High Dielectric / Facilitates Positive Soldering v Easy Stripping

v Also unaffected by the heat of impregnation—
therefore, ideal for coil and transformer leads

“"“made by engineers for engineers”

CORNISH WIRE COMPANY, inc.

605 North Michigan Avenue, 1237 Public Ledger Bldg.,
Chicago 11 15 Park Row, Kew York 7, N.Y. _ Philadelphia 6

MANUFACTURERS OF QUALITY WIRES AND CABLES FOR THE ELECTRICAL AND ELECTRONIC INDUSTRIES |

TELE-TECH ¢ Junuary, 1950
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Constant Groove Depth
Solves Microgroove
Problem
by D. E. Ward*

Whereas variation in groove ¢epth as
small a~ .0005” little aflects the quality
of ordinary disc recordings. such varia-
tion =eriously impairs micregroove
sults,. The fact that uniform depth is
difficult te maintain in culting ordinary
aluminum-base transcription blanks or
master discs is borne out by the opera-
ting procedures of prominent fine-line re-
cording companies. Recording engineers
have found il necessary [or fine-line work
to select only the flattest cises out of
their supplies of blanks. Where fineline
cutting is the predominant phase of their
business, so relatively few dizcs are found
to be ideally flat, that excessive
tories of less flat blanks quickly acecumu-
late.

re-

inven-

To alleviate this selection problem par-
tially, aL leasl, some recording depart-
ments use 134" or 17%” discs as orig-
inals for even seven inch pressings. Due
to the fact that the large master
discs are commonly supplied with .050”
aluminum bases. the chance of obtaining
a better degree of flatness in these sizes
I= greater.

size

On the other hand, however, because of
the dependence of all dis¢ manufacturers
on only one source of aluminum bases,
there is no real assurance that even the
heavy bases will be consistently flat from
shipinent to shipment. This fact has
doubtless Leen a contributing factor to
what has sometimes been termed incon-
sistent behavior of ordinary coated discs.
When, because of run-out. the
cut changes from light to heavy once per
revolution. surface noise mayv develep a
“swish”™ which is eften ervoneously
charged 10 hard and soft arcas, a condi-
tion which actually never occurs on discs
manufactured by modern inethods,

The best dizes bases obtainable often
runout of flat as much as 015" a1 a 127
diameter. The commonly wavering
of the reflection in a rotating disc is. of
the plainest  evidence of this
usual run-out. and is ordinarily the re-
cording engineer’s criterion for judgment
of flatness.

surface

ieen

COUYse,

To eliminate the lost motion of having
the user select-out the flattest dizes him-
sell, and to wminimize the resulting accu-
mulation of inventory, one disc inanu-
facturer, REEVES SOUNDCRAFT
CORP., now offers a full solution 1o the
flatness problem hy new innovations in
the familiar Soundcraft line made pos-
sible hy the Sounderaft Electronic Selec-
tor, an ingenious device which rapidly
tests dises for compliance with close
flatness tolerances. Soundcraft, therefore.
now offers two new lines, ‘Micromaster’
discs for finc-line originals and New ‘Mi-
croflat Broadcasters’ for high qualitv. ra-
dio reproductien. Adwvertisement.

*Sales Manager—Reeves Sounderalt Corp.

TELE-TECH * January, 1958

THIS IS THE NEW

P N
MICROFLAT"

‘BROADCASTER’ DISC

‘BROADCASTER®

‘MICROFLAT'

FOR TRULY CRITICAL RECORDING
UP TO 500 LINES PER INCH!

V

® FORGET "STUDIO INSPECTION"
¢ ELIMINATE "TURNTABLE SCRUTINY"
¢ DON'T PLAY NUMBERS (LOT)

These blanks actually cut as quiet-
ly at the critical small diameters as
ANY blank will cut at a LARGE
diameter.

They have always been microscop-
1cally clean, free from surface imper-
fectionts, and INHERENTLY imper-
vious to humidity.

Now AT NO EXTRA CHARGE,
they are also

'MICROFLAT'

for uniform groove depth at all
speeds and maximum lines per inch
niade possible by the

NEW SOUNDCRAFT
ELECTRONIC SELECTOR

For transcription and L.P. phono-
record processing use electrouically
selected

'‘MICROMASTERS"

“The dises that never fail”

Take advantage of these new pro-
duets promptly by simply returning
the coupou.

Genllemen: Date: Today
Please send prices, discounts and
names of the nearest of your 407 dis-
tributors of Soundcraft ‘Microflat
Broadcasters” and ‘Micromasters.’
YOUR NAME
ADDRESS

Mail to

REEVES

10 BAST 52nd STREET

CORP.

° NEW YORK 22, N.Y.

www americanradiohistorv com

Electronic Selector Picks

Out Flat Discs
by A. C. Travis, Jr*

To meet the urgent need for flatter-
than-average dises for all fineline appli-
cations such as 745 RPM and 33-1/8
RPM LP microgroove recordings, an
Electronie Disc Selector has been devel
oped by Reeves Soundceraft Corp. for use
in Soundcraft Disc production,

Among the many problems attendant
upon the development was the deter-
mination of standards and tolerances, in
other words, “how flat is flat?” Micro-
scopically speaking, there is, ef course,
no such thing as a perfectly flat surface.
For practical purposes, however, it was
determined that even the poorest cutting
Lead suspension would produce a uniform
groove at anv standard speed if the ver.
tical rise and fall of the surface under
the stylus was less than 005" provided
this run-oul was not caused by a sharp

bend or bump. Flatness testing all sizes
of dizsc hases further determined that
the larger diameters, 13%4“, 16" and
1714 averaged flatter than ten and

twelve inch bases, which commonly run-
ont of flat as much as 015"

Obviously, many ways can be devised
for checking discs for flatness, but fa
check them at production speeds without
damage from handling is quite another
matter.  The disc can, of course, be
touched only by the edges. and nothing
mechanical can hear sgainst the surface
without marring it. The Electronic Selec-
tor. therefore, to borrow a political phrase,
literally has to “look at the record™. A
combination of optics and electronics, ihe
Selector takes advantage of the fact that
the truly flat, broadcasting-quality disc
# a perfect darkened mirror. The Selec-
tor, therefore, makes nse of reflected light
beams and photocells to check not only
whether the deviation from a truly flat
surface is within limits, but also whether
the steepness of the curve of deviation
j¢ within an allowable tolerance. The
Selector makes fast decisions to keep up
with  Soundcraft's high preduction rate
without sacrificing safety in lhandling. ft
would hardly be fair to say that the
Soundcraft Electronic Selector is a great
invention. The trnth is that as a gadget,
it is only a new application of prior art.
Of real importance, however, is the fact
that its use makes possible the offer in
connnercial quantities of remarkably flat
recording discs for critical work.

The new selected discs are available in

two types: NEW "MICROFLAT SOUND-

CRAFT ‘BROADCASTERS’ and ‘MI-
CROMASTERS'.  The  premium-grade
Sounderaft ‘BROADCASTERS are now

and henceforth being furmished at no ex-
tra charge as ‘MICROFLAT'. Electreni-
cally selected 1334” and 17%4* "MICRO-
MASTERS' are furnished for all
Ane-line originals at a slight increase in
price over the popular ‘Maestro’ line com-
mensurate only with the cost of the selee-
tion operation. Advertisement

now

*Vice Pres.—Reeves Soundcraft Corp.
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L YOUR
UP-TO-DATE FEATURE CAMERA | DU MONT

“Dual Purpose Equipment (Studio or remote)

4 Elecirbnic View Finder

o —;,;Tube Intercl;ungeubilify

Turret Lens Plate with Remote Iris Control

‘Breakaway Chassis for Accessibility

Automatic Lap Dissolve and Fade

Single-Unit Sync Generator

Single Jiffy Connectors

White Peak Limiter

Fingertip Controls

Adequate Cooling

Panhandle Focus

ALLEN B. py MN' ' e A ey ' t
. T LABORAT PR
AND WABD ATORIES, INC
TG, WasHINGTOR 2 AVE- NEW YoRk T;?L'f«m{fo‘\' Dol IPMENT
* Do Cos STATION wDrv 'PITT'SB%[}JQGMONT'S
’ H, Pa.
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witH GLASS FIBER INSULATION

THAT'S SOFT AS SII. .. STRONG AS STEEL

To WITHSTAND temperatures up to 130°C,
Vitrotex magnet wire is insulated with
alkali-free glass fibres. This inorganic tex-
tile is soft and luxurious—with a tensile
strength comparable to that of steel. The
servings are bonded with a high grade in-
sulating varnish, to give Vitrotex a smooth

abrasion and moisture resistant surface.

The excellent heat conductivity of its glass

fibre insulation, high dielectric strength,

resistance to moisture, acids, oils and cor-
rosive vapors make Vitrotex the material
for windings of superior quatity. For fur-
Withstands high temperatures ther information on the complete line of
) ) . ) Anaconda Magnet Wire, write to Anaconda
High dielectric strength and insulation © ’

Wire and Cable Company, 25 Broadway,
New York 4, N. Y. #1410

resistance

Non-hygroscopic; Unaffected by

moisture

High resistance to acids, oils and cor-

rosive vapors ANM@EA

.....

TELE-TECH ¢ January, 1950
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@ Minimum weight. slashed bulk. Improved relia-
bility. That’s the why-and-wherefore of AEROLITES®
Aerovox’'s new, improved metallized-paper capaci-
tors. Now available in the same variety of types as
corresponding paper-and-foil sections — cardboard
tubulars, hermeticall y-sealed tubulars. and the usual
oil-tilled metal-cased units.

AEROLITES® are self-healing when subjected to
voltage overloads. Yet such units provide a gener-
ous margin between rated voltage and overload
test, Likewise, satisfactory insulation resistance.
AEROLITES® meet JAN vibration, temperature, im-
mersion cycling and life-test requirements.

@ Aerovox Application Engineering assures performance
satisfaction with AEROLITE* melallized-paper capacitors.
For lilerature and answers fo your parficular application
problems, wtite on your letferhead 1o AEROVOX CORPO-
RATION, DEPT. A-150. NEW BEDFORD, MASSACHUSETTS.

capacitors

HERMETIC ALLY-SEALED AEROLITES™ MEAN ...

... marked reduction in bulk and
weight.

.operaling temperatures of
—55°C 10 -} 55°C without derat-
ing. Operation at ambien! lempe-
ratures up lo 95°C with voltage
derating.

. power factor same as conven-

lional mineral-oil-impregnated ca-

pacitors.
...exiended elecirode type con-
struction fer minimum z.f imped-
ance.

.. immersion proof.

. tfime.and-service-proven Aero-

vox terminals and cases.

.. backed by Aerovox engineer-
ing experience and "know-how.”

*Trade-mark

FOR RADIO-=ELECTRONIC AND
INDUSTRIAL APPI.ICA'I'IONS
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0. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher % 480 Lexington Ave, New York (17} N. Y,

Needed—A CONTINUOUS Television Spectrum

(See Front Cover and Poge 23)

Already it is clear that television is destined to be one of the most important
radio services to the U.S.’s 150 million people.

For this paramount TV operation an adequate continuous right-of-way should
be created and maintained.

Already television allocations have been needlessly botched by the 86-MC
interval between the present low and high bands.

It is now time to block the creation of another such TV absurdity between
vhf TV and the uhf, a region still little known.

Television should be allowed to add its needed channels directly adjoining
channel 13 and on up to channel 23 (see front cover) making a continuous TV
band from channel 7 to channel 23.

L. 08 8 8 6 8 8 & 5 0 1

Such additional channels would quickly nearly double present available TV
positions. Immediately, the “freeze” could be lifted, and the problems of TV
users, broadcasters, and manufacturers would be immeasurably simplified by
setting up these new channels as a continuation of the present high band.

No obstacle stands in the way to this sensible solution but a few government
channels and an amateur band. There is nothing sacrosanct about these govern-
ment channels, when the higher rights of the public itself are involved.

The government has already taken for its own use 429 of our priceless
spectrum, and much of this grabbing is indefensible from the standpoint of any
present or future peacetime use. (Of course, in event of war, the government
instantly gets all the radio spectrum!)

%k &k ok ok ok ok kb ke ok

The spectrum space from 216 to 276 MC should be cleared for TV!

We urge if necessary a Presidential Order, setting aside any spectrum obstacles
that have been created in the past by well-meanmg but short-sighted government
departmental representatives. Such a Presidential Order would make the way
clear for an adequate and «continuous television band right through to channel 23.

No greater service could be rendered to the uncounted millions of the
American public who in a few years will be using television from coast to coast.

Because the obstacle to such television facilities has been unwittingly created
by the President’s own interdepartmental committee (who casually take any wave-

fengths they want, assigning “what’s left” to the FCC for public allocation)—

It is up to the White House to order, for the larger public good, the slight
transfers which will clear the way for a continuous TV band.

TELE-TECH < January. 1950 11
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Revealing af a Glance,

ONE-THIRD OF A BILLION DOLLARS—To be ex-
pended on radio communications equipment and com-
ponents before mid-year 1950, the three armed services
have a total of around $375,000,000 for procurement. The
Air Force has the largest amount—=$163,000,000, a quar-
ter to be spent for tactical electronic systeras. $50 mil-
lion goes for navigation aids. The Signal Corps has
$115,000,000 with an added $15-20 million under the
North Atlantic Pact military assistance program. The
Navy has available $68,472,000 for communications-
radar-electronics equipment procurement. Of this the
Bureau of Ships’ Electronics Division controls the
spending of $52,532,000 for equipment needs of the
Fleet, Navy shore facilities and the Marine Corps: while
the Bureau of Aeronautics has an allocation of $15,-
940,000 for naval aviation.

COMMISSION’'S PLANS FOR 1950—Television, both
color and settlement of the monochrome video alloca-
tions and lifting of the station construction freeze, will
occupy the major attention of the Federal Communica-
tions Commission during probably the entire year of
1950. Hence broadcasting, mobile radio services and
common-carrier wire and radio communications will
fall into a secondary place in FCC functioning. But the
mobile safety and special radio services with their far-

TV-anlenna system for rooms of Holel Shelton. New York Cily, is
pul into operation in presence of RCA’s president, Frank M. Folsom

12

reaching scope of operations in almost every major
U. 8. industry will be of sufficient importance so that
engineer-Commissioner E. M. Webster will keep a con-
tinuous supervision over the staff processing of mobile
radie matters.

Color television is still uppermost on the FCC agenda,
but the situation has become more regularized with
calmer and more constructlive thinking by the FCC
majority in line with the views originally set forth by
the radio manufacturers and leading industry engi-
neers. This has been epitomized in the adoption of the
industry proposal of field tests.

CIVIL AVIATION PROGRAM--1930 will see the
major part of the RTCA SC 31 civil-aviation program
implemented. VHF Omniranges will be replacing the
older LF Ranges which have served long and well. GCA
and ILS will be installed at more airports.

The modern aircraft, both civil and military types
use a considerable amount of electronic equipment. A
modern civil airliner costing up to $1,500000 may have
as much as $150,000 tied up in this type of accessory,
the number of different pieces of equipmen’ is some-
times as high as 20, including that used on overseas
flights and duplications.

As the broadcast fields shrink, temporarily, many
radio manufacturers may turn theiv attentions to this
field and find that it is more lucrative than they ex-
pected. The weather ships which patrol a few square
miles of ocean for weeks at a time will be increased and
in addition to operational equipment they will also
carry entertainment veceivers for the crews.

NEW PLASTICS AND CAPACITORS—Several plas-
tics have been introduced to the radio-electrical indus-
try that seem to have promise. Teflon (DuPont) has
good adhesion to metals, high femperature resistive
properties (500°F) and chemical resistance, all of
which make it suited for many unusual services.

A survey among representative capacitor manufac-
turers indicates that the use of titanates as ceramic
dielectrics for capacitors to be used in “B” supply fil-
ters is still in the laboratory stage, although values in
excess of one or two microfarads are at hand. The usual
difficulty—cost—does not make ceramics a serious com-
petitor of electrolytics now.

Swrvey of trends in current television sets show that
the use of ceramics in small coupling and bypass appli~
cations is increasing rapidly.

TELE-TECH <+ January, 1950
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Situations of Significance in the Fields of TY and Tele Communications

MOBILE RADIO PRESENTS BIG EQUIPMENT
POTENTIAL—While little publicized, certain major
mobile radio services—petroleum industry, miscellane-
ous common carriers and the taxicab companies—in
their recent conventions in Chicago disclosed the large
potential of their radio equipment needs. The Miscel-
laneous Common Carrier industry, it was estimated
by Federal Telephone and Radio Corp., has an equip-
ment potential of $86 million and the possibility of the
eventual establishment of a MCC system in every city
or town with a population of 25,000 or more. Petroleum
industry within two years plans to double its number
of fixed and mobile stations from the present 500 fixed
and 6,000 mobile units. according to figures from com-
panies which are members of the American Petroleum
Tustitute. In addition, there will be a large number of
radio and radar installations aboard tankers and tugs in
the marine services of the oil industry.

Radio-equipped taxicabs are now becoming so preva-
lent, that FCC Commissioner E. M. Webster advised
the American Taxicab Association to start immediate
experimental use of its 10 frequencies in the 450-
megacycle band.

The prospects in mobile radio are being {ollowed close-
ly by manufacturers specializing in the field, including
RCA, General Electric, Motorola, Philco, Link, West-
inghouse, Ravtheon and several smaller companies.

LARGER PICTURE TUBES—The ever present pub-
lic demand for a larger, brighter television picture at
an initial lower receiver cost continues to spur the
cathode ray tube designers. 1949 developments brought
forth the first 16-in. metal cone direct-view picture
tubes, the filter type face plate for reducing glare and
halation effects, as well as the rectangular-shaped
glass bulb designed to eliminate wasted screen area
by providing a picture surface in the 4:3 aspect ratio.
For 1950, major tube manufacturers indicate that metal
coned tubes in various sizes up to 19-in. will be used
primarily during the first half of the year with rec-
tangular glass designs gaining increasing proniinence
as the year draws to a close.

There is also considerable talk ahout increasing the
size of metal-coned direct-view tubes from the cur-
rent 19-in. to 23-in., (and unconfirmed rumors of 36-in.)
and while such a size is entirely feasible with cuirent
production technics, applicationwise its use is gues-
tionable because of the unwieldy cabinet dimensions
that would be required. Larger direct-view tube sizes
can be advantageously employed in console type in-

TELE-TECH + Jonuery, 1850

Glass necks of 16-in TV tubes are sealed to metal cones by ihis
machine in General Electric’s cathode ray tube plant in Syracuse

struments using a mirror to reflect the image to the
viewer, but here again competition becomes a factor,
since new developments for increased picture bright-
ness, larger viewing angles and reduced costs are also
promised by the purveyors of projection type receivers.

REDUCING UNIT COSTS—Attention to special TV
receiving tube designs that reduce unit costs is much
in evidence for the coming months. Most of the activity
is centering around the horizontal ocutput and high-
voltage flyback circuits where previously comparatively
expensive tube types such as the 6BG6G, 1B3/8016,
and the 5V4G had been employed. Accentuation, aside
from cost, is also toward the miniature tube types in
the interests of chassis space economy. Sub-miniature
tubes, although applicable for some purposes in tele-
vision circuits, are still not making inroads because of
their relatively high manufacturing costs, and because
they are difficult to handle on set assembly lines.

In the radio field, portable battery-operated receivers
will be undergoing some radical design changes soon
through the development of a new line of 10-drain
miniature type tubes. Use of these tubes that require
only 50% of the filament current of types presently
employed, promise longer battery life or smaller instru-
ment designs,

13
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HILE it may not be difficult to
record frequencies up fo say
20 KC on a modern record, there is
no single magic expedient by which
such a record may be considered in
the high fidelity category. The de-
velopment of a 20-KC record-
ing system recently demonstrated
required many factors. Since this
demonstration at the recent Audio
Fair of the Audio Engineering So-
ciety was widely considered as ap-
proaching the long sought-for
standards of true fidelity, a survey
of the details of the system may
be of interest. Basically the devel-
opment was centered around the
most critical problems of recording
—producing the record on a dise.
The first requirement of such a
system, a good microphone, was set-
tled by using a miniature {ype of
condenser microphone, which was
found adequate for picking up the
highest frequencies needed. While
no “‘perfect” wmicrophone exists
whose frequency response is flat up
to this point, only a nominal amount
of correction was found to be need-
ed to make it an ideal pickup unit.
The amplifier system used with
this microphone was unique be-
cause the application of a special
feedback system was found an in-
dispensable link in achieving full
dynamic range and high frequency
registration, and still maintaining
distortion-free grooves. With feed-
back cutters of the later type (Fig.
1), any impending distortion in the
movement of the engraving stylus
i3 corrected automatically. This

Fig. 2: In this amplifier, high output impedance of the 807 tubes
one

is intensified by current leedback in

Disc Recording System

Solutions of many problems to bring about a fidelity range

complete technic of feedback con-
trol of recording amplitudes, the
recent development of Emory Cook,
of the Cook Laboratories, Floral
Park, L. I, includes a number of
important details. This feedback
amplifier is shown in Fig. 2.

The system is basically concerned
with maintaining a highly linear
output vs input characteristic over
a range of from 40 db below, to 12
db over signal level. The minimum
requirement for components in any
broadcast type equipment calls for
establishing a 10-12 db margin of
safety between operating levels and
overload. The feedback recording
system achieves this, and wunlike
other recording systems (tape or
disc) permits the taking of all
measurement data at the full oper-
ating level or higher.

Problem of Over-Cutting

Having then obtained a recording
system capable of carrying over the
normal transient +12 db program
peaks to a record groove, a problem
immediately arose in the form of
transient over-cutting. Over-cutting
in disc recording occurs in either
one of two ways. First, adjacent
grooves may have such high empli-
tudes of excursion as to meet and
overlap. This condition has been
found to be caused almost entirely
by program content below 350 cy-
cles. Second, the angle of lateral
displacement of a groove excursion
may be too abrupt to permit a play-
back point to follow it. The latter

stabilizing loop

situation has been found to be
caused almost entirely by program
content in the range above 2,000
cycles in freguency.

This unusual condition led to the
development by Cook of what is
called the Quality-Control method
of recording. It was shown that this
was an indispensable part of the
system demonstrated to the Audio
Engineers. Briefly, the plan is to di-
vide the signal from the microphone
into three parts with filters, accord-
ing to frequency range. The medium
frequencies, roughly those between
350 and 2000 cycles, (which are, by
the way, the most important for
producing the dynamic range) are
not modified as is done to those
ranges below and above these fre-
quencies. The dividing network fil-
ters are not sharp, having roughly
a 6 db per octave separation rate,
so that no noticeable change occurs
at frequencies near the transition
points.

Lower frequencies pass through a
volume limiting amplifier whose
gain characteristics are altered by a
signal proporticnal to the momen-
tary amplitude of excursion, full
low frequency range being permit-
ted if the program is not too loud.
so that groove walls can never be
broken down. Similarly the high
frequencies produce low amplitude
displacements but large excursion
angles, since each cycle of the high
frequency signal occupies an ex-
tremely short space along the
groove. A given displacement am-
plitude for such a cycle may repre-

Fig, 3: Control Panel of Q-C automatic “Computer’” sysiem where-
by a larger dynamic range is oblained without groove distortion
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Developments

of over 20 KC described

sent a large excursion angle. In
the usual system this effect causes
the stylus to be thrown violently
from side to side and abnormal
tracing distortion and weal on the
groove results.

Therefore the high frequency lim-
iting amplifier is also under special
contrel. This limiting is essentially
proportional to the rate of change
of the voltage producing each cycle
being recorded. The limiting factor
1s also modified by a factor which
depends on the RPM and momen-
tary diameter of the groove where
the recording is being made at that
instant. A general layout of these
limiting controls is shown in the
block diagram in Fig. 4.

The limiting that can be applied
to the excursion angle depends on
several factors: the recording me-
dia, whether or not a master or an
instantaneous playback record is
wanted, and other factors, There-
fore the extent of limiting was al-
tered to fit the case.

The low frequency amplifier has
self-incorporated limiting controlled
by a circuit which takes note of
stylus amplitude (which is a func-
tion of amplifier output) when that
amplitude exceeds a certain pre-
determined value.

Actually this limiting rarely takes
place in the usual recording. only
during unusually loud passages. The
low and high frequency portions of
the program signal are thus not
necessarily limited at the same time,
and the cramping which usually
occurs when wide dynamic range
recording is handled, is not evident.
The control systems whereby each
part of the system is separately
handled is shown in Fig. 3.

We have now reached another
critical stage of the problem, the
groove and stylus characteristics. At
this point in the system several
changes from present normal prac-
tice were made. First a V shaped
groove was cut as distinguished
from ‘the U shape commonly used,
the outcome of a research program
on stylus contour improvements by
Isabel Capps of the Frank L. Capps
& Co., New York. It was shown that
in the microscopic dimensions of the
groove the recording stylus must
shape the groove and accurately en-

TELE- TECH + January, 1950

Fig. 1: The cutter of the
3-B system. It requires
four leads (in addition
to the driving circuit)
to connect the two bal-
anced feedback wind-
ings to the ampliiier

grave the music in it. In order to
function freely for microgroove
recording, the stvlus shape and size
must be microscopically controlled.
In Fig. 5 views of two groove shapes
are given.

Stylus with Multiple Facets

The “V-groove III"" lacquer re-
cording stylus 1s of the anti-noise
modulation type. This means that it
i5 furnished with multiple facets .

behind the cutting edge enabling it

to burnish the groove walls regard-
less of the steepness of the lateral
wavefront of the groove. While the
importance of burnishing has been
described before,* further improve=
ments along this line have been ac-
complished. The outstanding char-
acteristics of the new stylus are
three burnishing facets each 0.1 mil
wide and, as the name implies, a
V shaped contour. In Fig. 6 a photo-
graph of the cuiting edge of this
stylus is shown with a cross sec-

*Electronic Indusiries, Nov. 1348, page B5.

tional view near the tip.

The advantage of this configura-
tion is a marked reduction of load
on the cutting head. The V shape
reduces the load of shearing action,
while the small burnishing facets,
affording each other clearance, re-
duce the load in the lateral move-
ment. The result of this load reduc-
tion is a fuller registration of the
original signal both in intensity and
frequency.

Another advantage contributed
by the triple burnishing facets is
absence of modulated noise which
usually appears as a buzz on top of
bright brass passages, or break-up
on crescendo passages. In fact dis-
tortion is so greatly reduced, the
dubs from originals recorded with
the V-groove III, played back with
a 1.0 mil stylus and re-recorded
with a V-groove IIl, can scarcely
be recognized as copies.

As shown in Fig. 7 further ad-
vantage lies in the fact that 78 RPM
work at standard depth can be
played back with either a 1.0 mil

(Continued on page 54)

Fig. 4: The Q-C recording system handles the various distortion producing factors separately
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Simple adaptation of popular receiver synchronizing circuit solves problem of

By

39K R42 25

SYNG CLIPPER,

Vie
6ACT

EXT. HOR. SYNC

TO SYNC LOCK AMP
470

_\ 100.0L BEFORE

= MODIFICATION
CF TA-5B

Fig. 1: Modificalions 1o stabilizing amplitier
to permit removal of remole sync signals
prior to remixing with locally genercted sync,

HE Sync Lock Amplifier is de-

signed to lock a local Sync Gen-
erator in coincidence with a remote
Sync Generator and thus render
less objectionable the attendant
loss of synchronizing signal at re-
celvers when switches are made
between two Sync Generators. It is
usual practice to go to a dark screen
before the switch is made and to
fade up from a dark screen after
the switch is completed. This allows
time for synchronizing circuits in
the receiver to lock in on the syn-
chronizing signal transmitted after

18

W. E.WELLS & J. M. WEAVER

Television Engineering Dept., National Broadcasting Co.. Washingion, D. C.

the switch and before a picture re-
appears on the screen, and hence the
resultant disturbance of the image
due to momentary loss of the syn-
chronizing signal is less noticeable.

As an additional aid in bridging
this gap in synchronizing signal
continuity, it is good practice to
have the 60 cycle components of
the synchronizing signals involved
phased for approximate coincidence.

If complete time coincidence be-
tween the two signals (local and
remote) could be maintained. it
would be possible to preserve con-
tinuity of the transmitted synchro-
nizing signal and thereby eliminate
the necessity of going to a dark
screen during switching. From the
standpoint of smooth program prec-
sentation, this is of importance be-
cause it 1s frequently necessary to
switch between the local and re-
mote pickups several times in the
course of one program, particularly
when presenting commercial an-
nouncements. In addition, if the
local synchronizing signal is trans-
mitted continuously on either the
local or remote picture signal (this
requires processing the remote sig-
nal to remove its synchronizing
pulses and adding the local syn-
chronizing signal, see schematic sync
clipper, Fig. 1) the receivers are
fed a relatively more noise-free
synchronizing signal.

Also made available between the
local and remote signals are lap
dissolves, super-impositions and all
other processes normally available
between local cameras or studios.

Complete coincidence is required
between the local and remote sig-
nal to achieve the above benefits
and coincidence must therefore be
on a line, field and frame basis. This
means that even fields must coin-
cide with even fields, etc., and in
the final analysis that each line of
the 525 lines in a frame of one sig-
nal must coincide with its counter-
part in the other signal. This com-
plete matching is required before
the local synchronizing signal can

www americanradiohistorv com

be used on the incoming signal and
comply with FCC standards of
transmission.

When the required complete co-
incidence is obtained, the lock ap-
plied to maintain the coincidence
must be quite rigid. Any hunting
permitted by the lock would: first,
render impossible the use of local
synchronizing signal on the remote
picture signal and, therefore, con-
tinuity of synchronizing signal
fransmission; and, second, render
ineffective the use of superimposi-
tions and lap dissolves.

Circuits

In the operation of the sync lock
amplifier two input signals are re-
quired, one for locking in the oscil-
lator,—see block diagram, the other
for the sync mixer for alignment of
the local and remote signals.

The remote horizontal sync is ap-
plied to grid pin 4 of the 6SN7 sync
amplifier (V-5). The signal is am-
plified further through the second
half of the 6SN7 and applied to ter-
minal “E” on the discriminator
transformer to lock the oscillator
to 31,500 cps.

The other input singal required
15 local sync and this is applied to
one half of a 6SN7 (V-6). The other
half of the tube is driven from the
cathode of V-5 thus applying re-
mote sync. The two signals are
mixed and applied to the output
receptacle from the common cath-
ode load.

The oscillator is an extremely
stable Hartley circuit operating at
a frequency of 31,500 cps. The pri-
mary of T-1 is the oscillator coil.
This coil is closely coupled to the
secondary winding and thus feeds a
sine wave voltage to V-1. The fre-
quency of the oscillator is controlled
by a slug from the front panel.

The sync discriminator V-1 is a
6AL5 dual diode in a circult which
produces a dc¢ output voltage pro-
portional to the phase displacement
between iwo input voitages. The
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fading composite video signals from sources controlled by different sync generators

sine wave voltages applied to the
plates of V-1 are equal in amplitude
and opposite in phase. The external
sync pulse is applied to the center
tap of T-1. The external sync pulses
thus appear in phase and of equal
amplitude on the diode plates. When
the pulse and sine wave are proper-
Jy phased both diodes will produce
equal voltages across their load re-
sistances. However, these voltages
are of opposing polarity and there-
fore the sum of the voltages across
these two load resistors will be
zero. If the phase of the pulse
changes with respect to the sine
wave one diode will produce more
voltage across its load resistance
than the other. Thus the voltage
across the two will be positive. If
the reverse condition exists, the
voltage will be negative. It is obvi-
ous that the output of the discrimi-
nator can swing from posilive
through zero to negative dependent
upon the phase relation of the syn-
chronizing signal and the oscillator.
The dc output is appiied to the grid
of V-2.

The oscillator control tube V-2 is
a B6ACT connected as a reactance
tube across the oscillator coil. A
change in the dc output of the dis-
criminator produces a change in
Gm of V-2 which in turn ¢hanges
the frequency of the oscillator. If
the phase of the oscillator shifts
with respect to the synchronizing
pulse, the corresponding change in
dc from the discriminator brings the
oscillator back into correct phase.

The input to the 31,500 cps ampli-
fier is transformer coupled from the
plate of the oscillator tube. Both
primary and secondary of T2 are
slug tuned to 31.500 cps. The output

of chassis; th

g
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hasing condenser is in the cenler

20 NMM

SYNC INPUT

[——
H5V 60 ~
INPUT

MIXER
OUTPUT

Vs
op3/vR (50

vI10
OCS/VR 105

Fig. 2: Circuit diagram emphasizes lack of complex or critical components,
the special four

part which is not completely standard is

of this amplifier is transtormer cou-
pled to the phase shift circuit. The
primary of T3 is fixed tuned to
31,500 cps.

The phase shift circuit consists of
a special four stator, two rotor con-
denser. The 31,500 cps sine wave is
applied te each stator 90° out of
phase. thus resulting in 360° phase
shift necessary for complete time
coincidence between the two sync
generators.

The output amplifier consists of
one stage of amplification and a
cathode follower output using a
6SN7 (V-7) while the power supply
is a typlcal full wave rectifier,
5Y3GT (V-8), whose output voltage
of 255 v. is regulated by two voltage

www americanradiohistorv com

Fig. 4: Front of unit.

The only
slator phasing condenser.

regulating tubes.

Complete coincidence is required
between the local and remote sig-
nals and must be on a line, field and
frame basis. With the equipment in
an operating condition and all ca-
bles connected to their respective
receptacles the following steps are
necessary for complete coincidence
of the two signals.

(1.) Apply a remote sync signal
of approximatcly 2.5 v to the input
master horizontal sync input. One
method of obtaining this signal is
from the cathode of V-6 in the TA-
5B stabilizing amplifier.

(2.) Check the output of the
sync lock amplifier with a ‘scope
to see that the oscillator is “‘locked”

Note reset buiton at upper extreme lefl

17


www.americanradiohistory.com

MIXING TV SIGNALS (Continued)

.7V. B/ VIDED .TV. P VIDEO VIDEC 8 SYNC
o /VW QUTPUT
CAMERA ‘-"/WM BISSOLVE “M DIST. AMP
QUTPUT TA - 1A /WH W
]
2.0V. P/P
MON, U™l 3v. o/ sync.
3.0v. B/P VER.&HOR.
TV. R JUE 4 DRIVE
/ SYNC MIXER OUT. M 7v. e
AWM MM viceo v
_[l2s.750
|| ’U‘ 31,500
STAB. 2.5V, P/P SYNC. SYNC
AMP. LOCK. zz.cv. /P GEN. __]

REMOTE VIDEO
B SYNC INPUT

3.0V. /P VER. & HOR. DRIVE

_|

Fig. §: Block diagram showing typical circuit
units. In the case of « remote pickup all the
control installation. The composite signal

arrangement and wavelorms al individual
equipment would be localed at the master
containing video and sync arrives via

cable or microwave link. Sync and video are separated in the stabilizing amplifier.

in. Apply the output to the Vertical
input of the ’scope and the hori-
zontal sync input to the Horizontal
External position of the ’'scope. By
pressing the RESET push button the
oscillator will no longer be locked
in but will be “free running”.

(3.) Check the output of the sync
mixer by applying local sync of
approximately 3.0 v. to the input
receptacle marked sync input. Note
that one sync is positive, the other
negative.

(4.) After the above checks have
been made and the equipment found
to be operating normally proceed
to lock the local syne generator with
the remote signal.

(5.) Set the frequency control
switch of the syne generator TG-IA
to the external position. Apply the
output of the sync lock amplifier
to the external position of the sync
generator.

{6.) Apply the output of the sync
mixer to the video input of a moni-
tor driven with local syne, or verti-
cal and horizontal drive pulses.

(7.) Note on the monitor the
horizontal and vertical phasing be-
tween the local and remote signals.
If the horizontal is out of phase
rotate the phase shift condenser to
bring them in phase. If the vertical
is out of phase press the RESET
push button for an approximate set-
ting of vertical phase and rotate the
phase shift control until the first
equalizing pulses of both the local
and remote signal are in phase. If
even versus odd flelds line up press
the RESET push button again and
allow the wvertical to “roll” through
one vertical frame and rofate the
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phase shift control for the final
alignment. A pulse cross monitor is
also very useful for alignment of
the two signals. The local syne in-
put to the mixer should be nega-
tive when using pulse cross indi-
cation. The pulse widths may alsec
be compared with a known stand-
ard.

It must be remembered that any
loss of incoming signal from a re-

mote pickup will require quick
resetting of the frequency control
switch to 60 c¢ps or crystal, before
trying to use the local sync gen-
erator. It is suggested that the ex-
ternal position on the sync genera-
tor be wired to an extra common
pole with all positions grounded
except in the external position. This
is necessary to prevent sync cross-
over,

Only two components are critical
in the equipment, namely in the
phase shift circuit. If either of the
560 ohm resistors or .009 condensers
are replaced it is recommended that
they be measured for *=1% accu-
racy.

Input and Outiput Requirements

(1.) Remote sync, positive polar-
ity, approximately 2.5 volts p/p.

(2.) Local sync, positive polarity,
approximately 3.0 volts p/p.

(3.) Power Input 115 wvolts, 60
cps.

(4.) Sync Lock ouiput, 45 volts
p/p 31,500 cps sine wave.

(2.) Sync Mixer output, (No
load) 1.0 volt p/p positive and neg-
ative sync pulses.

The Sync Lock Oscillator circuit
is the same as used in the RCA
television receiver 630-TS except
for a few minor changes. This oscil-

{Continued on page 51)

Bell Labs Engineers Recall How Name

Further evidence blasting the er-
roneous claim by McGraw-Hill that
“Back in 1930 McGraw-Hill coined the
word electronics,” (See November,
1949 issue of Electronics, page 63) is
now supplied by outstanding radio
and engineering figures.

Also direct testimony that a Bell
Laboratories’ engineer, John Mills, in
1929 actually suggested the term for
U.S. use, as cited by M. Clements and
0. H. Caldwell who adopted the term
as a title for the new magazine being
developed during the Fall of 1929, is
contained in the following interesting
statement by the president of the Bell
Telephone Laboratories:

Dr. Buckley Traees Bell Connections

Dear Dr. Caldwell:

We have been interested in your let-
ter concerning the origin in this coun-
try of the word “‘electronics”.

Unfortunately Myr. John Mills not
only had retired from the Laboratories
some years ago, but has actually passed
away, as perhaps wou know. This
leaves us with no reccurse to him.

One of his associates, R. XK. Hona-
man, recalls Mills' having told him
that he had suggested the word “elec-
tronics” for this art, but he does not
recall having learned any of the de-
tails or circumstances. A cursory
search hereabouts and of the British
literature has failed to reveal evidence
of its use earlier than 1930.
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For Magazine Was Proposed In 1929

However, in the German literature
the corresponding German word of
“Elektronik’™ was used as early as 1905
in the sense of its being the science
of the electron in relation to the sci-
ence of radioactivity. You will see
the name of an annual publication
(“Yearbook ot Radioactivity and Elec-
ironies”) under that date, in the ac-
companying interesting chronology
that Mr. Lloyd Espenschied has writ-
ten under the title of “From ‘Elec-
tricity’ to ‘Electronies’, a Tracing of
the Words’.

Also you will see its use again Iin
1914 in the announcement of an In-
ternational Congress that was to have
heen held in Vienna in 1915 on the
subject of radicactivity and elec-
tronics.

Under these circumslances it seems
to us likely that the word would have
crept into the English literature by
1929, as you say Mr. Mills had men-
tioned, but we simply have been un-
able to spot it in a cursory search.

O. E. BUCKLEY,
President

M. B. Long Heard Mills Propose Title

M. B. Long of the Bell Laboratories
was present in John Mills’ office that
afternoon in September, 1929, when
Mills suggested the word “‘electronics”
to replace “Electrons” as an appropri-
ate title for the new magazine which

(Continued on page 53)
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Design Charts for
Iransmission Line Matching Systems

By RUSSELL L. LINTON, [R.%, Research Engineer, Antenna Laboratory. Univ. of California

N the design of extremely wide-
band antennas — frequency
ranges from three to one to ten to
cne — many compensalion technics?
are avallable to the radio engineer.
For example, the folded dipole or
monopole may be used to double
the number of resonances within a
given frequency range without in-
creasing the physical size of the
antenna to any great extent. As is
well known. however, such anten-
nas present a general impedance
level much higher than that of any
widely wused coaxial tranzmission
line.* To satisfy the overall objective
of presenting a reasonable imped-
ance termination to the 50 to 70
ohm t{ransmission line, therefore,
some matching scheme is required.
The exponentially tapered trans-
mission line immediately suggests
itself. However, tapered coaxial
transmission lines are not standard
production items; and simulation of
any exponential taper. with many
standard sections of line, would
prove more economical. It was de-
cided to use equilengtih sections of
line, N in number.

Let the characteristic impedance
of the nth section be Z, (Fig. 1)
The standard transmission line im-
pedance is Z,; the load impedance
t¢ be matched is Z~.,. The property
of the exponential taper is expressed
by the equation: Z, = Z.". (1)
Taking the natural logarithm of
both sides:

log Z, —log Z, = kn (2)
But at n = N+4+1 (the end of the Nth
section) Z, = Zs_.:

log Zs,, —log Z. = k(N+1) (3)
Solving (3) for k and substituting
into (2) yields:

log Z,—1log Z, = (n/N+1)

(log Zx,, — log Z.) (4)
Hence, on the log-log plot of Z, vs.
Zx., (Fig. 1), the curves of (4) are
straight lines of positive slope equal
to n/{N-+1) and with their point of

My, Linton is now engaged us a
Research Engineer at the Dualmo
Victor Co. i San Carlos, Calif.
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intersection displaced from the ori-
gin to log Zx,. =log Z, and log Z,
= log Z.. Therefore, the intersection
point will alwayvs lie on the Z, =
Zx_, line of unity slope, through the
origin, and will be determined by
Z.. At that point both Z, and Zx,.
will equal Z..

The slopes of the following sets
of curves are readily calculated:

Slope = n/(N+1)

N =1 [1=2 |a=3 |[a=4 |[=
1 o \ !

2 | % '

3 Py Ty '

4 RN B

3 L T g
Fig. 1: On the log

The above table can be extended
without limit.

Figures 2a-e are the sets of curves
for the values of N and n indicated.
The unity slope line is the one la-
beled with the value of N. This line
is to be superimposed on the line
of unity slope in Fig. 1. Figures 2
may be reproduced on transparent
sheets so that the logarithmic co-
ordinates of Fig. 1 may be utilized.
The arrow labeled Z, is then lined
up with the value for the transmis-
sion line to be used. The curves then
indicate appropriate values of Z,
for any value of Zx,, to be matched.

For greatest convenience, values
of 7., corresponding to standard,

plot of Z, vs Iy, the curves of equation 4 are straight lines of

positive slope equal to n/(N + 1) with their poin{ of intersection displaced from the origin
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2? B 4D B o AR GO

18


www.americanradiohistory.com

DESIGN CHARTS (Continued)

commercially available cables
should be selected. In Fig. 1 some
of these values have been drawn
in. In using the charts, the proper
set from Fig. 2 is placed over Fig. 1.
The designer sights along the ab-
scissa corresponding to the load im-
pedance to be matched. The cable
impedances intersecting the lines of
the transparent sheet nearest to the
proper abscissa are noted. These are
the best combinations of availlable
cable impedances to be used in N
equilength sections.

Illustrative Example:

In Fig. 3 Curve A is the measured
impedance locus of a fat folded
monopole. The locus centers at a
radius of roughly three times the
reference of 52 ohms. Using this
value of 156 (=Zv.,) in conjunction
with Fig. 2a superimposed on Fig. 1,
the closest available cable imped-
ance is 93 ohms (RG-62/U). Con-
sidering the frequency at point 6
on the locus the lowest to attempt
to pull in toward the center of the
Smith chart, the length of the
matching cable 1s made one guarter
wave length at this frequency.
Transforming the locus of Curve A

through such a length of transmis-
sion line did not yield satisfactory
results: so the curves of Fig. 2b
were used with Fig. 1.

In this case the closest compro-
mise values are 125 ohms and 75
ohms (RG-63/U and RG-12/U).
Dividing the total length, a guarter
wave length at point 6, equally be-
tween the two types of cable, and
transforming the locus of Curve A
through the matching sections yields
a superior impedance locus. The
voltage standing wave ratio from
midway between points 5 and 6 to
just short of point 19 is 3 or less.

Curve B in Fig. 3 was obtained
by repeating the above process for
N=3. Superimposing Fig. 2¢ on Fig.
1 vields:

Z; =125 ohms (RG-63/U)

Z:= 93 ohms (RG-62/0U)

Z, = 67% ohms (RG-41/U)
In this case it was decided to length-
en the line in an attempt to bring
in point 5. The total length was
made a quarter wave length at this
frequency and the individual sec-
tions made equal in length. Trans-
forming the Jlocus of Curve A
through the resulting transmission

|

Fig, 3: Curve A is measured impedance locus of fat folded monopole. Curve B is for N=3
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Fig. 2a-e: Sets of curves for values of N and
n indicated. Unily slope line is the one
labelled with the value of N and is to be
superimposed on line of unity slope Fig. 1

line yields Curve B. The VSWR is
now 2.5 or less from well below
point 6 to well above point 19. Ac-
tual measurements confirmed Curve
B with complete satisfaction.

“"Design of Broad-
PROC IRE

1. Bennett, Coleman; Meier:
Band Aircraft Antenna Systems”.
v33 #10 p&71 (Oct '45).

2. Roberts: "“Inpul Impedance of « Falded Di-
pele'’. RCA REV vB 22 (Jun '47). Daimo Viclor
Company, San Carles, California. Formerly
Antenna Laboralory, Division of Electrical En-
gineering, Universily of Californ:a, Berkeley,
California. The resulls described here were
made possible through the support extended
by the U. 8. Navy Bureou of Ships, under con-
tract NObsr-33401.

FCC Heariugs on Phonevision

Hearings will be initaled by the FCC
on January 16th on the subject of
Phonevision, a system developed by
Zenith Radio Corp., Chicago, in which
TV programs are received in the home
through the combined use of a TV
receiver and telephone lines.

Phonevision corcerns the transmis-
sion of a standard television signal by
a conventional transmitter operating
in the VHF (Very High Frequency)
television broadcast band. However,
the content of the picture transmitted
iz altered at the transmitter by means
of a device which “scrambles” the
picture when received by a standard
TV receiver. A special apparatus fur-
nished to subscribers of Phonevision
gervice would ‘“unscramble” the pic-
ture at the receiver.
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6BN6 gated beam tubes, aside from combined functions in FM receiv-
ers, have many other applications in such circuits as multivibrators,

square wave generators, phase measurers, and TV sync clippers

By A. P. HASSE, Receiving Tube Engineering, General Electric Co.. Qwensboro, Ky.

PART ONE OF TWQO PARTS

TN the wake of the rapid expansion

of the FM broadcasting industry
and in the light of an ever increas-
ing interest in television, the manu-
facturers of FM and TV recelving
equipment have endeavored to im-
prove the performance of thelr
products and effect economies to
encourage sales.

The limiter and discriminator
stages of thesc recelvers are ones
which are reasonably expensive
since a relatively large number of
components, and a comparatively
expensive and difficult to adjust
discriminator transformer are used.
Considering the many circuits which
have been deveioped for use as
limiter, discriminator or a combina-
tion of both, we see that most have
features which leave something to
be desired from one viewpoinl or
another.

One general type of discriminator
which had not, until recently, found
niuch commercial use ig that in
which two grids of a tube are op-
erated in a quadrature phase rela-
tionship at center frequency and the
phase of one grid voltage is caused
to vary with respect to the other.
about the quadrature point, as the
input frequency 1s varied. In this
circuit the resultant plate current,
when properly integrated contains
the modulation content of the in-
coming frequency modulated volt-
age and this intelligence. when de-
veloped across szome plate load
impedance, can be coupled directly
into wvoltage or power amplifier
stages. This circuit requires a sepa-
rate limiter stage and depends upon
the grid wvoltage driving the plate
current into saturation in order to
obtain the necessary output charac-
teristics.

The initial design of the 6BING
demonstrated the practical nature
of a beam type tube In which a
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Fig. 1:
Right—enlarged drawing of the elecirode arrangement

quadrature voltage can be devel-
oped by space charge coupling, to
vield the discriminator circuit. The
inclusion of a highiy efficient limiter
in the form of an electron beam
whose current is defined by placing
an apertured slot In the beam at a
region of high current density,
makes the 6BN6 limiter-discrimina-
for circuit possible.

In developing this tube, the de-
sign objective was to have two con-
trol elements each with essentially
a step function transfer characteris-
tic in order to realize efficient circuit
operation at low input levels. Oper-
ation at low levels necessitated a
design which would yield a well-
defined electron beam 1in order to
insure a high input transconduc-
tance and further required that the
input admittance of the tube be
low so that reasonably high gain
could be realized in the last IF am-
plifier of the receiver. Together,
these  features make  possible
switching of the plate current be-
tween cut-off and its limited value

www americanradiohistorv com

Y SECOND
‘| conTroL
i GRID

[anNGDE [/

¢

/ .

o

SHIELD™ /

Leftl—the exterior appearance of the BBNG6 is the same as a standard tube.

showing sectional construction

with low input signal to the re-
ceiver. Another design objective
was that of making a tube which
would have essentially constant
cathode current regardless of the
control electrode potentials. This
characteristic would make possible
the use of a cathode resistor for
developing operating blas voltage.

Unconventional Nature

The 6BN6 as illusirated in Fig. 1
is unique from many standpoints.
The electron beam in this tube takes
the form of a sheet beam of varying
cross section and current density.
In addition there are no focusing
or intensity controls. as are found
in most circuits in which electron
beam tubes are used. This requires
accurate initial beam forming and
focusing and further requires tube
processing stability to retain such
forming when there is dependence
upon cathode emission level and
contact potential, Of particular in-
terest is the fact that low wvoltage
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GATED BEAM TUBE (Continued)
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GRID #| VOLTAGE IN YOLTS
Fig. 2: Grid-plate transfer characteristics

electron optics are utilized which
necessitates holding unusually small
manufacturing tolerances. The fleld
strengths in the lens systems are
not unusually high but they are
obtained by using low supply volt-
ages and small interelectrode spac-
ings which further must be main-
tained symmetrically about a cen-
tral plane. Since we are interested
in gating the electron beam, a third
factor for consideration is that there
are major changes of space charge
distribution when the beam is
stopped by one of the control grids.
With either of the grids negative,
conditions for Barkhausen-Kurtz
oscillations are present and we must
prevent such oscillations from oc-
curring. Further, space charge cou-
pling within the tube must be uni-
directional if the input grid circuit
is to remain unaffected by voltages
appearing in the quadrature grid
circuit.

Among the unusual features of
the 6BN6 is that its beam creating
accelerator shields the cathode from
the electrostatic fields of the control
grids. This serves to make the cath-
ode current independent of control
electrode potentials. Considering
this, we see that with bias for plate
eurrent cutoff in the order of 2 volts,
the voltage developed across a cath-
ode resistor by accelerator current
alone, is easily capable of biasing
the tube past the cutoff voltage and
that therefor the tube is capable of
cutting off its own plate current
completely. Since the beam current
is of constant amplitude, switching
of that current away {rom the plate
circuit by making either of the grids
negative causes the current in the
accelerator circuit to increase yield-
Ing a negative transconductance
characteristic to the accelerator
electrode. The constant beam cur-
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rent provides limited grid 1 and
grid 3 currents which reach satura-
tion at about —+2 wvolts. The magni-
tude of these limited currents is
dependent upon the beam density
and the screening area of these elec-
trodes.

Mechanical Considerations

In order to satisfy our objectives.
it is necessary to provide unusually
complete shielding between the in-
put and quadrature grids and also
to provide the necessary focusing,
accelerating, and electron lens com-
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QUACRATURE GRID VOLTAGE IN YOLTS

Fig. 3: Quadrature grid-plate characteristics

ponents. Whenever possible, several
electrodes have been combined into
single mechanical structures in or-
der to provide the minimum num-
ber of parts in the 6BN6 assembly.
By making these parts in such man-
ner that mechanical symmetry is
obtained about a plane formed by
the center of the plate and the ver-
tical axis of the cathode, a symmet-
rical beam is generated. As men-
tioned previously, extremely close
tolerances are required not only of
the individual parts, but also of the
whole assembly. Considering that a
space between electrodes of 0.040-
in. is used to create an electric field
intensity of 800 v/cm, a change in
position of =0.002-in. represents a
change ot about =40 v/cm in field
strength. In the critical area be-
tween focus electrode and accelera-
tor a field strength of approximate-
ly 1600 v/cm exists with a spacing
c¢f only .015-in. The current density
along the beam varies downward
from 25 ma/cm® so that the relative
importance of electronic space
charge within the beam varies
widely along its path. These two
considerations require that high me-
chanical uniformity be maintained
from tube to tube if a uniform
product is to be realized. Those
components which are of particular
importance in this respect are
shown in Fig. 1 and are the focusing
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electrode which surrounds the cath-
ode, the accelerator slot close to the
cathode, the lens which surrounds
the first grid and the accelerator
grid-accelerator region which is
just behind the lens. As can be
seen, half grids are used to gate the
beam and act to shape the return
paths of electrons reflected from
these elements when they are nega-
tive. The lens structure not only
forms the beam but also acts as a
shie.d to reduce the inter-electrode
capacitance from the input grid to
the quadrature grid. The last shield
structure  which surrounds the
quadrature grid and plate serves the
same function with respect to inter-
electrode capacitance and helps to
define the effective cathode of this
system and confine the paths of re-
flected electrons to a definite pat-
tern. By preventing the electron
beam from striking the side rods
of these grid systems, it is possible
to limit the grid currents to maxi-
mum values in the order of several
hundred microamperes.

A factor of some importance re-
garding the transfer of the beam
from the cathode to the plate is
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GRID ;l WLTOFGE IN VOLTS
Fig. 4: Cathode current-number 1 grid voltage

that of maintaining low wvertical
dispersion of the beam. When the
beam is passed through the input
grid, the increased charge density
between grid laterals is such as to
cause the beam to disperse vertical-
ly after it has passed through them.
While the effects of this dispersion
cancel at the center of the grid, the
end effects are not negligible and
can result in some loss of plate cur-
rent. Since this loss in general ap-
pears as additional accelerator cur-
rent, and it is desired to keep the
ratio of accelerator to plate current
as low as possible, the 6BN6 has
been designed to reduce the effect
of such vertical dispersion. In ad-
dition, the concentration of space
charge between the grid laterals
can become high enough to reflect
some electrons approaching the
grid, resulting in a net loss of plate
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current when the grid voltage is
low. This property is. of course, use-
ful when cutting off plate current.

In the 8BN6 design. the conver-
gent lens formed by the focus elec-
trode and the accelerator lips and
the divergent lens between the aper-
tured slot and the input grid, when
that electrode is at low or slightly
negative potentials, cause the beam
to spread as it approaches the input
grid. This action increases the beam
area and hence reduces the relative
space charge density between grid
laterals. The beam is reconverged
by passing it through an electro-
static field which is shaped between
the lens and the accelerator grid
to bring the electrons to a focus in
the region in front of the quadrature
grid. The gquadrature grid is shaped
to give an extended depth of grid
control so that constant transcon-
ductance is obtained despite the
movements of the effective cathode
of this triode section as the potential
of the input grid is changed. The
plate structure is formed to obtaln
constant amplification factor for the
triode section.

Tube Characteristics

The extent to which the 6BNG6
approaches the step function trans-
fer characteristic can be seen in
Fig. 3. For values of quadrature
grid voltage in excess of —2 volts,
the plate current is essentially con-
stant. For lower grid voltages, the
plate current is as indicated on the
transfer characteristic curve. Note
that this characteristic is essentially
linear regardless of the potential of
the No. 1 grid for any given value
of quadrature grid potential. As has
been indicated, two step function
characteristics are required for dis-
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GRID 31 YOLTARE IN VOLTS
Fig. 5 Grid #1 transfer characteristics

criminator operation. The quadra-
ture grid-plate transfer character-
istic is shown in Fig. 4, and ap-
proaches the step function reason-
ably we.l. The transconductance of
the No. 1 grid is approximately
3,000 micromhos at a plate current
of 0.75 milliamperes. The transcon-
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ductance of the guadrature grid
under the same conditions of opera-
tion 1is approximately 1,500 mi-
cromhos or a transconductance-to-
plate current ratio of approximately
4,000 micromhos per milliampere
for the input grid and 2,000 mi-
cromhos per milliampere for the
quadrature grid. Considering this
information, we see that the trans-
fer functions satisfy our objectives
reasonably well.

Fig. 5 shows how cathode current
varies with grid 1 and grid 2 poten-
tials. It can be seen that the cathode
current is within reason constant
regardless of the grid signal levels
and consequently a cathode resistor
can be used to develop the neces-

sary operating bias. Another trans-
fer characteristic of particular
interest is that shown in Fig. 6.
Here we see that as the input grid
i1s made more positive, switching
the plate current from the cutoff
to the limited value, the accelerator
current varies from a maximum
value downward to a relatively con-
stant value wvielding a negative
transconductance to the accelerator
electrode. The change in accelerator
current represents a negative trans-
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Fig. 7: Schematic circuil of connections to
6BN6 tube. Low cosi components are featured

conductance of 1.500 micromhos.
Application of such a characteristic
to oscillatory and “flip-flop” circuits
is, of course. possible.

(Continued on page 49)

Advantages of a Continuous TV Band

On the front cover we present Tele-
Tech's suggested reallocation of the
spectrum immediately above the pres-
ent top television channel, No. 13. At
present the government holds the band
216 to 220 MC, but shares it with the
mobile aircraft telemetering service
and development staticns. The 220
to 225 MC band is given over to the
amateurs, and from 225 to 328.6 MC
the government again rules supreme
with some reservations. Until Janu-
ary 1, 1952, at international air gate-
ways 220 to 231 MC will be needed for
British radar equipment. And ama-
{eurs in these areas can use 235 to
240 MC instead of 220 to 225 MC. The
rest of the block is for government sta-
tions with *adequate channels to be
reserved for civil aviation.”

Tele-Tech proposes that the fre-
quencies immediately adjacent to the
top end of channel 13 and extending
60 MC to 276 MC be made available
for  television broadcasters. This
would add ten VHF 6 MC channels to
the twelve existing VHF channels,
making a total of 22. Until January
1, 1952 it would be necessary to re-
strict operations in the 220 to 231 band
in international air gateways to avoid
interference with airborne British ra-
dar.
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The plan proposed will refund t¢
the government the 60 MC bcerrowed
by giving up 60 MC from 470 to 530
MC in the UHF television band. The
5 MC amateur band would be restored
in the area 276 to 281 MC and the bal-
ance of 281 MC to 328.6 MC remains
with the government.

If this were done no disturbance
would be caused to the present as-
signiments in the band 335.4 te 470 MC.
If the 60 MC band is taken from the
government some reallocation of tele-
metering developmental and aircraft
frequencies might be required but
these could be arranged in individual
cases and would not present undue
difficulty. For the sake of the tele-
vision industry in general, the public
in the unserved 40% of the country
and in the interest of the national
well being in maintaining employment
in the radio industry careful considera-
tion should be given to this plan.

The convenience to manufacturers
in being able to design tuning equip-
ment to cover a coniinuous band
would be very important and the time
and expense elements involved by
eliminating the need to design new
front-ends for UHF would give a
much needed impetus to the long
range plans of the television industry.
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United Mtates and Worldwide

Figures on American receiver production and use,
industry and employment fotals, as new year opens

THE RADIO-TELEVISION INDUSTRY

Data Covers Year Ended December 31, 1949

Radio and TV manufacturers (1200). .. .. ... ... .......
Radio and TV distributors, dealers, etc.. . .. .. ... ... ..
Broadcasting stations (2897), including talent costs. . . . . . .
Commercial communication stations. . . . ............ ....

Total Annual Number Annual
Investment Gross Revenue of Employes Payroll
$ 85,000,000 $ 785,000,000 110,000 $230,000,000
.. 325,000,000 1,500,000,000 150,000 325,000,000
.. 150,000,000 460,000,000 *23,000 200,000,000
.. 60,000,000 ..., ...... 15,000 10,000,000
.. 3,500,000000 ... ... 680,000,000

* Regular staff — not including part-time employes, artists, etc., who number at least 30,000 more.
T Annual operating expense for listeners' sets, for tube replacements, electricity, servicing, etc.

ANNUAL BILL OF U. S. FOR RADIO-TVY

RADIO SETS IN U. S.; WORLD
January 1, 1950

.?a:es of time by broadcasters, 1949. ... ... .. ... $ 460,000,000 United States homes with radios. . ... ............ 42,000,000
: ent' c.osts """ ST et 70,000,000 Secondary sets in above homes. . ... ... ... ... 21,000,000
Electricity, batteries, etc., to operate 84,250,000 . R S
, N Sets in business places, institutions, etc.. . .. . .. ... 4,000,000
radio and TV receivers. .................. 300,000,000 . -
; : ; ooy Automobile radios. . ... ... L 14,000,000
10,000,000 home radio receivers, at retail value. .. 500,000,000 TV Sets 3,950,000
2,700,000 television receivers, at retail value. . . . .. 810,000,000 = T T oooorororrororrrooomrrrroorooe e
Phonograph records, 225,000,000, ... ... .. ... .. 202,500,000 TOTAL sets in the United States. . ... . ... .. 84,250,000
Radio repairs and supplies: Total radio sets in rest of world:
80,000,000 replacement tubes. ............ 110,000,000 North America, 5,500,000; South Amer-
Radio-TV parts, accessories, etc............ 140,000,000 ica, 5,000,000, Europe, 61,500,000, Asia,
Labor. ... ... .. ... 130,000,000 10,500,000, Australia, 2,500,000; Africa,
_______ —-1,500000.......................... 86,000,000
TOTAL. ... . . . ... ... ... $2,722,500,000 TOTAL setsinworld. . . ... .... 170,750,000
PRODUCTION OF CIVILIAN RADIO SETS — 1922 TO 1949
| Homes Total
Tota) Radio Auto with Radio Sets At
Total Civilian Radio Total Civilian Tubes Automobile Sets Recaption Sets Redio in Use Close
Sets Manufactured Manulsctured Manufactured Equipment in Use Sets inU.S. of
Number Retall Yalue Number Retail Value | Number Retail Value Value Numbar Number Numbaer
1922 100,000 § 5,000,000 1,000,000 $§ 6,000000 | .. ... .. .. ... ... . .. .. $ 60,000,000 - 260,000 400,000 1922
19923 550,000 30,000,000 4,500,000 12,000,000 | ... ....... 151,000,000 | ... ....... 1,000,000 1,100,000 1923
1924 1,500,000 100,000,000 1%,000,000 36,000,000 | ......... 358,000,000 2,500,000 3,000,000 1924
1995 92,000,000 165,000,000 | £0,000,000 48,000,000 | ......... ... .. .. 430,000,000 | ..... ... 3,500,000 | 4,000,000 | 1925
1926 1,750,000 200,000,000 30,000,000 58,000,000 | ... ...... ... ........ 506,000,000 5,600,000 5,700,000 1926
1927 1,350,000 168,000,000 | 41,200,000 67,300000 | ... .. ... ... ... .. 495,600,000 | ... ... ... 6,500,000 7,000,000 1927
1928 3,281,000 400,000,000 ' 50,200,000 110,850,000 ... ... ... ... ... ... . 690,550,000 1,500,000 8,500,000 1998
1929 4,428,000 600,000,000 69,000,000 17¢,500,000 @ ... ...... ... ....... 842,548,000 | .. ... . 9,000,000 | 10,500,000 1989
1930 3,827,800 300,000,000 592,000,000 119,600,000 34,000 $ 3,000,000 496,432 000 ... | 12,048,762 | 13,000,000 1930
1931 3,420,000 225,000,000 53,000,000 69,550,000 108,000 5,740,000 300,000,000 100,000 | 14,000,000 : 15,000,000 1931
1932 3,000,000 140,000,000 44,300,000 48,730,000 143,000 7,150,000 200,000,000 250,000 | 16,809,562 | 18,000,000 | 1932
1933 3,806,000 180,500,000 59,000,000 49,000,000 724,000 28,598,000 300,000,000 500,000 | 20,402,36% ! 22,000,000 1933
1934 4,084,000 214,500,000 58,000,000 36,600,000 780,000 98,000,000 350,000,000 1,250,000 | 21,456,000 | 26,000,000 1934
1935 6,026,800 330,192,480 i 71,000,000 50,000,000 1,125,000 54,362,500 370,000,000 2,000,000 #2,369,000 30,500,000 1935
1936 8,248,000 450,000,000 ! 98,000,000 6%,000,000 1,412,000 69,188,000 500,000,000 3,500,000 | 24,600,000 | 33,000,000 19316
1937 8,064,780 450,000,000 | 91,000,000 85,000,000 1,750,000 87,500,000 537,000,000 5,000,000 | 26,666,500 | 37,600,000 1937
1938 | 6,000,000 210,000,000 % 75,000,000 93,000,600 800,000 3%,000,000 350,000,000 6,000,000 | 28,000,600 | 40,800,000 1938
1939 | 10,500,000 354,000,000 91,000,000 114,000,000 1,200,000 48,000,000 375,000,000 6,500,000 | 28,700,000 | 45,300,000 1939
1940 11,800,000 450,000,000 | 115,000,000 115,000,000 1,700,000 60,000,000 584,000,000 | 7,500,000 | 29,200,000 | 51,000,000 1940
1941 13,000,000 460,000,000 | 130,000,000 143,000,000 2,000,000 70,000,000 610,000,000 8,750,000 | 29,700,000 | 56,000,000 1941
1942 4,400,000 154,000,000 87,700,000 94,000,000 350,000 12,250,000 360,000,000 9,000,000 | 30,800,000 | 59,340,000 1949
1943 e e 17,000,000 19,000,000 PR 75,000,000 8,000,000 | 32,000,000 | 58,000,000 1943
1944 e 22,000,000 95,000,000 85,000,000 7,000,000 | 33,000,000 | 57,000,000 1944
1945 500,000 20,000,000 30,000,000 35,000,000 | ....... .. ...l 105,000,000 6,000,000 | 34,000,000 | 56,000,000 1945
1946 14,000,000 700,000,000 | 190,000,000 200,000,000 1,200,000 72,000,000 900,000,000 7,000,000 | 35,000,000 | 60,000,000 | 1946
1947 17,000,000 800,000,000 | 220,000,000 260,000,000 2,500,000 150,000,000 | 1,100,000,000 2,000,000 | 37,000,000 | 66,000,000 1947
1948 14,000,000 600,000,000 , 200,000 ,000 230,000,000 2,800,000 %£00,000,000 950,000,000 | 11,000,000 | 40,000,000 | 74,000,000 1948
1949 ¢ 10,000,000 500,000,000 ! 190,000,000 350,000,000 3,500,000 240,000,000 | 1,500,000,000 | 14,000,000 | 42,000,000 - 81,000,000 1949

Figures for sets give value with tubes in receivers. In normal years, replacement tubes have run 259, to 409 of total tube production.
All figures are at retail values. (Statistics Copyrighted by Caldwell-Clements, Inc.)
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Radio-Television Statistics, 1920

Radio sets in use in the counfries of the globe
(International figures compiled by Dr. Arno Huth'l

Rank Country

1 United States

w

(]

10
11
12
13

i4

i5
i6

17
i8
19
20

21

22

23

24

26

27
28
29

30
31
32
33

34

35
36
37
38
39
40

TELE -TECH -

Number of sets or [poudspeakers
Latest Estimates for

available data January 1950 Remarcks

Number of sets ov loudspeakers
Latest Estimates for

available data January 1950 Remarks

Rank Country

61,935.500% 84,250,000 *Additional 5,177.100 sets

74,000,000 incl. TV sets notin working order. (BMB)
3.250.000

Great Britain

and Northern

Ireland 12,017,510% 12,250,000 *incl. 162,150 combined
Radio-TV licenses
Gecrmany 10.346,373% 11,000,000 *American Zone. 2,539,042
(4/30/49) — British Zoue
3.752,578 {8/1/49)—French Zone 623.750 (1/31/49)
— Russian Zone 2,600,000 (10/1/48) — Berlin
831.003 (1/1/49)
U.SS.R. 8.000.000* 10.000,000 *Qfficial figures: 3.300,000
licenses up to 40° Long.
East. 85 % only loudspeakers.
France 6.337,193% 8,500,000 *Undeclared sets estimated at
2,000,000
Japan 7.592.625% 8,000,000 *Figures given by U. 8. Dept.

of State: 8,050,000
Canada (inel. *Source: Dominion Bureau of
Newfoundland) 3.192.370* 3,300,000 Statistics. Other Canadian
estimates: 3,106,700 (8/49) and 3,147,600 (10/49).

License figures 1948/49: 2,088,764

Traly 2.204.580 2,500.000
Czechoslovakia 2.280.017 2,400,000
Sweden 2.069.094 2.150,000
Ausiralia 1,832.816 2,000,000
Netherlands 1.813,454% 1,850,000 *Incl. 523,678 loudspeakers
Argentina 1.704,893% 1,850,000 *Census figure. Other sources

give 1,350,000 (AIR, 1949);
1,400,000 (U. S. Dept. of Commerce 1/27/48);:
1,600,000 (U. S. Dept. of State 1949)

Brazil 1.600.000% 1,800,000 *Source: U. §. Dept. of Com-

merce. Declared sets 800,000
(1948) Onher estimates: 800,000 (AIR); 1,200.000
{Gurman): 1,700,000 (U. §. Dept, of State}); 2,500,-
000 (UNESCO),

Belgium 1.276.645% 1,350,000 *Incl. 72,341 ioudspeakers

Austria 1.200.054* 1,300,000 *Ravag 682,010 — Aipenland
219,917 — Rot-Weiss-Rot
205,781 — West 92,346

Denmark 1,177,608 1,250,000

Poland 1.054.604% 1,200,000 *Incl. 335,542 loudspeakers

Switzerland 989,539*% 1,050,000 *Incl. 149,362 loudspeakers

Ukraine 900.000% 1,100,000 *Source: U. S, Depr. of Com-
mexce 80-85% of rthe audi-
ence have only foudspeakers

Mexico 849,480 900,000

Cuba 700.000% 850,000 *Sources: AIR and UNES-
CO. Other estimates: 540,-
000 (1949)

China 850,000 750,000% ¥Decrease likely. due to de-
structions and scarcity of re-
placenients

Norway 700,000 740,000

Finland 629.907 700,000

Spain 537.794%* 900,0007 *Numbher of sets considerably
higher than licenses. Esti-

mates by advertising agency repres. Spanish stationg
1.500.000 (1949)

Chile 550,000 600,000

Hungary 525.000 360.000

Union of

South Africa 497.428 550,000

Cotombia 450.000 500.000

New Zealand 434.014 450,000

Korea 374.000 420,000

Parrugal 187.385%* 400,000? *Number of undezlared sers
estimated at 200,-300,000

bringing total to 390,000 (U. S, Dept. of Commerce)
or 500.000 {Administr. Director of Radio Nacional,
Lisbon)

Uruguay 300,000% 350,000 *Source: AIR and UNESCO.
Estimate by U. S. Dept. of
State: 230.000 (1949)

India 300,000 325,000

Yugoslavia 260,000 300,000

Eire (Freland? 273,824 290,000

Turkey™* 232,473 260,000 *European and Asiatic areas.

Rumania 226,000 250.000

Bulgaria 205.000% 210,000 *Incl. 5,000 loudspeakers

January, 1950

41 Egypt 183,000 200.000

42 Venezuela 175,000 200,000

43 Algeria 163,877 190,000

44 Bielorussia 86,000% 180,000 *At least 80 to 85% of ths
audience have only loud-
speakers

eru 150.000 175,000

256 golivia 150,000% 160,000 *Source: UNESCO. Other
estimates: 50,000 sets

47 Hawaii 140,000% 150,000 *Source: Pan American B.C.
Co.

48 Greece 120,000% 150,000 *High percentage of unde-
clared sets

49 Puerto Rico 128.900% 140,000 ¥Fignres by WIBS, Puerto
Rico. Other estimated
85,205

50 Israel 104,400 125.000

#Figures apply to Dutch East
101.868% ? % Indies. Estimates for Indo-
nesia 100,000 (1949, U. S. Dept. of State}. No re-
liable estimates possible for 1950 because of recent
armed conflicts in this country

51 Dutch East Indies
& Indonesia

52 French Morocco 100,985 120.000
53 Pakistan 75.000 120,000
54 Paraguay 80,000% 85,000 *Source: UNESCO. Census
1945: 74,000 sets.
55 Latvia 50,000 75,000% *Many loudspeakers
56 Iran 60,000 65,000
57 Panama 47.000 60.000
58 Tunisia 44,869%* 60.000 *Undeclared sets, 56,000
59 Luxemburg 48,944 55,000
60 Irag 45,000 50,000
61 JIceland 41,000 50,000
62 Malaya and 38.604%* 50,000 *Estimates supplied by British
Singapore official sources, not including
unlicensed sets. Figures given by U. S. Dept. of State
72,000.
63 Estonia 35,000 50,000* *80% loudspeakers
64 Lithuania 32,600 50,000* *Many loudspeakers
63 Albania 40,025 45,000
66 Philippines 35,000 45,000
67 Siam (Thailand) 36,000 40,000
68 Ecuador 35,000 40.000
69 Costa Rica 32,000 40,000
70 Dominican
Republic 29,808 40,000
71 Guatemala 29,798 40,000
72 Lebanon 31.000% 35.000 *Source: UNESCO. Estimate
by U. S. Dept. of State
22,000 sets (1949)
73 Hong Kong 30,610 32,000
74 Syria 30,000 32,000
75 Mala 28.500%* 30,000 *Incl. 14,500 foudspeakers.
76 Ceylon 23.000 25.000
77 Honduras 20,000% 25,000 *Sources: UNESCO and
ATR. Figures given by U. S.
Drept. of State 7,000 (1949)
78 Lybia 27,000 20,000 *Decrease likely due to war-
time destructions.
79 French Indochina 18,000 20.000

Additional Countries and Set Estimates for 1950
80—Trinidad and Tobage, 18,000: 81—Netherlands West Indies, 16,500:
82—El Salvador, 16,000: 83—Southern Rhodesia. 15,000; 84—Spanish
Moroceo, 15,000; 85—Kenya, 12,000; 86—Belgian Congo, 12,000;
87-—Tanger, 12,000: 88—Burma, 12,0005 89—Jamaica, 12,000; 90—
Monaco, 11,000; 91—Canary Islands. 11,000; 92—~Nigeria, 10,000;
93—Saudi Arabia, 10.000; 94—Nicaragua, 10,000; 95—Gold Coast,
9,000; 96—Mozambique, 9,000; 97—Eritrea, 9,000; 98—Angola, 8,000;
99—FEthiopia, 8,000; 100—Cyprus, 7,000; 101-—British Guiana, 6,500;
102—Afghanistan, 6.500: 103—Madeira, 5.500; 104—Bermuda, 6.000;
105—Maurituis  Isiands, 5.000; 106—Barhados. 5,000; 107—Dakar
{French West Afrika). 4.500; 108—Haiti, 4,000: 106—Curagao, 4,000;
110—Gibraltar, 2,400; 111—Bahamas, 2.250; 112—Martinique, 2,250;
113—Dutch Surinam, 2.200; 114—New Caledonia, 2,150; 115—Sierra
Leone, 1,850: 116—Fiji Islands, 1.700; 117—Tanganyika, 1,200:
118—Brit. Honduras, 1.200; 119—Liberia, 1.200; Less than 1,000 sets
(or loudspeakers): Guadeloupe. North Borneo, Northern Rhodesia, French
Somalitand, St. Vincent, Transjordania, and Uganda.

1See also '""Status of Broadcasting Overseas” by Dr. Huth, TELE-TECH,
Januvary 1947,
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For MANUFACTURERS - nev

Practical suggestions for increasing production,

Packing Delicate Test Instruments

ELICATE communication test-

ing equipment that must be ac-
curate to within one part in 10,000
upon arrival at destination pre-
sented a packing and shipping prob-
lem that has been successfully
solved at the Palo Alto, Calif. plant
to the Hewlett-Packard Co.

After considerable experimenta-
tion with various types of contain-
ers and methods of packing it was
discovered that shipping damage
was a minimum when the equip-
ment was packed in wirebound
boxes designed to absorb the bulk
of shipping shocks and jars.

In assembling all-bound packing box, one
piece wrap-around “mat” forms four sides,
Ends care attached by inserting their wire
loops through siots beneath “mat” end-clects

26
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The wvarious test instruments
weigh up to 50 pounds and each
unit is generally of high value, some
worth hundreds of dollars. Ship-
ping room economies result be-
cause of the the ease and speed with
which wirebound boxes are assem-
bled and packed. their relatively
low tare weight, and the small space
they require for storage before use.

In assembling the box the one-
piece wire - bound wrap - around
“mat” is folded to form the four
sides and the ends are attached by
inserting their wire loops through
slots beneath end cleats of the
“mat”. In packing, a bed of excel-
sior is laid on the bottom of the
box, the equipment is wrapped in
heavy paper and placed on the ex-
celsior, and then the rest of the box
is tightly filled with more excelsior.
The cover of the all-bound box is
easily closed and fastened by en-
gaging and bending the opposing
wire loop fasteners. Assembling the
shipping box, wrapping, packing,
closing the container and labeling
requires six to eight minutes. Over
40,000 shipments from the Palo Alto
plant using this method were made
with insignificant damage.

Leak-proot Tube Fittings

OME of the advantages of the

“Swagelok™ fittings made by the
Crawford Fitting Co.. Cleveland,
Ohio, are apparent in the accom-
panying cross-sectional drawing.
For example, the tubing is sup-
ported rigidly over the entire length
of the fitting. Also this new type
of fitting provides leak-proof seals
at three separate points. Two fer-
rules and a threaded chuck clamp
tightly around a tube with no dam-
age to the tube wall. There is vir-
tually no constriction of the inner
wall so that turbulence is held to a
minimum. Tests have indicated that
the tubing will burst before these
fittings develop a leak.

These fittings require no dis-
assembly before use. Neither is it
necessary to perform any prepara-
tory steps on the tubing itself. The
“Swagelok” is simply fitted onto the

www americanradiohistorv com
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Cross sectional view of new type leak-proof
tube fitting which requires no dis-assembly
before use and does not invelve any prep-
aratory steps to be taken on the {ubing itself

end of a tube, given one-and-one-
guarter turns and the assembly is
ready for service. Another impor-
tant feature is that the tubing re-
mains stationary throughout the
brief and easy tightening operation
—no damaging torgque or twisting
is transmitted to the tube.

“Swagelok” fittings were recent-
ly made available in Monel. They
are also made in other commonly
used alloys, such as brass, alumi-
num, steel and stainless steel.

S .

Aligned Connector Contacts

OLDERING wires to contacts in

AN connectors can become a
tedious and costly process, espe-
cially when the larger connectors
with a multiplicity of contacts are
used. To facilitate soldering, thus
cutting the time and expense in-
volved, Amphenol has made it a
practice to assemble AN connectors
with the solder pockets all facing
in one direction. There is no hunt-
ing and aligning of contacts on an
Amphenol connector. The contacts
all face one way, will not twist or
turn and are infinitely easier to
solder than when they are free to
rotate in the insert.

Illustrated herewith are the two
types of inserts with contacts. To
the left is the ordinary style show-
ing the helter-skelter manner of
placing contacts. On the right is the
Amphenol style with all solder
pockets fixed and facing in one di-
rection ready for the soldering iron.

Another refinement of Amphenol
connectors is the size No. 20 con-
tact. Those who have struggled in
an attempt to solder a No. 20 wire
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Methods, New Materials, and New Machines.

improving quality and reducing costs

~=.046"

Diagrams showing (left) ordinary style con-
nector inser! with contacts and (right) Am-
phenol style connector where all contacts are
aligned uand the solder pockets enlarged

to the .046 in. solder pocket in the
ordinary No. 20 contact know how
exasperating the small cup can be.
Amphenol has made its No. 20 con-
tacts with a .077 in. solder pocket
to minimize grief on assembly lines
and speed up production.

O ]

Cold-welding Non-ferrous Metals

METHOD of welding metals by

pressure at room temperature
or cold pressure welding has been
developed by the General Electric
Company. Ltd.. of England. This
process. controlled in the United
States by the Koldweld Corporation,
10 East 40 St., New York 16, N. Y.,
can be successfully applied to sev-
eral types of non-ferrous metal —
aluminum. duralumin, cadmium,
lead, copper. nickel, zine, and sil-
ver. However, for the present its
most important application i1s for

cold welding of aluminum.

The aluminum surfaces to be
welded must be entirely free from
the film of oxide, which begins to
form on aluminum immediately
after it is exposed to atmosphere.
Although thin by ordinary stand-
ards, this film will prevent welding,
but it is easily removed by a simple
method. such as scratch brushing.

Once removed, the oxide film re-
forms comparatively slowly, and
satisfactory welds can be made sev-
eral hours later, provided that the
cleaned surface has not meanwhile
been contaminated by moisture or
grease. Even the contamination
caused by handling the material
will invariably prevent formation
of a satisfactory weld.

In the cold pressure process of
welding, the metal is made to flow
away from the welding point as the
tools are brought together. It is per-
haps surprising that the rate of ap-
plication of the pressure does not
appear to affect the strength of the
weld, and that good welds can be
made with tools giving either a slow
squeeze or an impact. However, the
shape of the tool is most important.

From the runs so far carried out
with suitable die materials, there
has been very little evidence of die
wear. In many applications. how-
ever, 11 will be possible to counter-
act the effects of such wear by
occasionally resetting the die clo-
sure.

Three somewhat different tech-
nics have been evolved—the straight
weld, the ring weld. and the con-
tinuous seam weld.

The straight weld can be used for
box seams, for sealing tube ends,
and for other forms of lapped joints;
almost equivalent to butt-welds.

Production of TV receivers at the DuMont

plant in E. Paterson, N. J. is facilitated
by insertion of ball-plate sections at wvari-
ous peints along the roller conveyors. These
plates enable e full 360° turn of the cabinet
and thus permit operators to work from both
sides of the lines in installing chassis, CR
tubes. back covers, etc,

The ring weild can be used for
sealing the end of a flanged tube.
and several other applications. Tt
may be used for joining a flanged
tube to a plate for making hose
connections, or two discs may be
joined together to form an air pres-
sure cell. Wheels also may be con-
structed, by taking advantage of
the natural Aow of the material, to
form the shape.

Readers are invited to contribute
their own suggestions which should
be short and include photographs or
rough skteches. Our usual rates will
be paid for material used.

(Left) Hermetically sealed containers that have been formed by the Koldweld process. Steps shown are: flanged iube before welding:
after welding: excess metal trimmed off; weld dressed over. (Center) Micro section of tvpical weld shows lines of flow and absence of
(Right) Tensile test experiments that were made up in 20 s, w, g. halihard cluminum, with typical tears illustrated below

weld line.
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Practical Filters for

Two-section high-pass m-derived filters prove highly effective

RESENT television facilities are largely confined to urban areas for

economical reasons. Unfortunately, built-up areas where audiences
large enocugh to be profitable exist, are generally saturated with inter-
ference — particularly the harmonic radiations from radio services
operating at lower carrier frequencies. The net total of all such sources
is generally referred to by the public as either “diathermy” or else
"amateur” interferences (to the disgust of those operating in these
particular fields). The amateurs particularly, whose reputations having
been tarred with such cdverse publicity, right or wrong, have been con-
cerned with many developments aimed at reducing or eliminating causes
for such complaints as are justified.

A simple filter seems to give a notable improvement to reception in
troublesome areas. Particular value has been found for a high-pass filter
attached to the receiver that effectively cuts out all signals having
frequencies below the television band. This report covers the design,
construction and use of filters resulting from a study of the problem.

ELEVISION interference filters

outpul circuils to pass band fre-

fall into two separate cate-
gories: a simple high-pass filter that
can be connected at the antenna
posts of the receiver to cut out sig-
nals below the TV band, and a low-
pass equivalent for amateurs and
others connected in the transmitier

quencies below TV. Marked im-
provements in picture quality with
these filters have been noted. A
unit of the first type must be sim-
ple, cheap and easy to install so
that its application to the receivers
in an area is not handicapped by

I{ \
- 1 ]
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L2
CI"|" o
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costs. On the other hand, the low-
pass eguivalent must be entirely ef-
fective, and such matters as com-
plete shielding, highest quality com-
ponents, etc., are uppermost.
Direct application of well-known
filter formulas is made, using two
or more “m” and “k” type sections.
The components are simple, air
spaced coils of a few turns; some
small capacitors and the necessary
shielded can and terminals. Two
general forms take care of most of
the high-pass receiver designs: for
a 300 ohm twinex lead, and for a
75 ohm coaxial. Factors known are
the terminal impedance, cut-off
frequency, and, from standard prac-
tice, simple circuit configurations
that produce a good low frequency
attenuation. It is also convenient to
be able to use standard values of
fixed capacitors—those readily ob-
tainable. The high pass application
is based on a two section m—der-
ived filter, having two T type half
end sections and a T type intermedi-
ate section with a cut-off at 40 MC.
Fig. 1 shows the resulting con-
figurations for (a) a high-pass filter
for receivers with balanced input,
and (b) a 75 ohm coaxial line in-
put. The commercial (Eldico) ver-
sions of the filters (a) and (b) are
shown in Figs. 4 and 5. The coils
shown can be air wound coils, self
supported to reduce their capaci-

Fig. I: Basic diagram of balanced line {lef)
and unbalanced cable filters (right)

Fig. 2: (below) Typical forms of television
interference due to signals of low carriers
are reduced by high pass filters of type de-
scribed, (Photes by Sylvania Electric Produets
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Minimizing TV Interference

as low-cost attachments for existing television receivers

tances, and hung by their leads, or
can be spaced wound on forms. No.
20 enameled wire has been found to
be satisfactory for coils wound on
insulated tubes and #16 bus wire
15 for self supported coils. The ca-
pacitance of all componenls with
respect to the shield should be min-
imized and equalized.

Excessive coupling between the
coils should be avoided. Some de-
signers may prefer to mount the
coils with their axes at the well
known “magic angle” so common
on TRF receivers produced in the
“20's”. Here an angle of about 50°

Fig. 4: Practical adaptation of filter technics
in commercial TV receiver filter lor use with
300 ohm line by Eldico

1s maintained between the axes of
the coils (which are parallel) and
an imaginary line connecting their
centers. (The exacl angle is one
having a tangent egual to \/’?T.)

In mounting, such a filter is con-
nected in the antenna lcad as close
as possible to the TV set inpuat
jacks. The case (shield) Is usually
grounded to chassis, although with
some receivers it may well be left
floating. The filter causes little in-
sertion less in the TV bands and
in soine cases 1s installed as a gen-
eral principle on the chassis by the
service man before delivery to a
customer. Table 1 gives the equa-
tions by which the filter arrange-
ments shown can be computed.
Here R equals the line impedance,
each way, and F 1s the cut off
frequency in megacycles. The val-
ues derived are 1n microhenries
and microfarads. In practice ca-
pacitors having =109, of these val-
ues and coils based on either Q-
meter or inductance formula values
will operate satisfactorily.

TELE -TECH - January. 1950

Other designs can be made up for
the filtering interfences from TV
bands 7 to 13 should a separate

dipole connection be available on
the receiver. Here a cutoff of 167
MC can be assumed.

Fig. 5: High pass flilter for 75 ohm coaxial
cables, manufactured by Eldico

The second part of the job con-
sists of a low-pass filter design
sultable for use on amateur trans-

Fig. 6: Commercial heavy duty form of
low pass lilter illustrated in Fig. 3

mitters operaling at 10 meters or
higher, where antenna radiation at
the fundamental and its harmonics
are prone to cause TV interference.
Installed between the set and the
antenna, or. the antenna tuning cir-
cuit, it effectively cuts off all radia-
tion above 40 MC. This filter differs
from the preceding designs in two
ways: it uses a low-pass circuit
conformation and it must have
heavy enough components to han-
dle the transmitted power. Several
(Continued on page 48)

L3

—

Lg Ls

T

TSO

’1"‘ 160 TSO

Fig. 3: Practical version of low pass filter suitable for use with transmitters operaiing at

Jlower than television frequencies is shown in dicgram above.

Circuit constants depending

upon line imedance and cut-oif frequency (F) are given in ihe table below
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Ly Ls Ls Ls Ls Ce Coe C,
FIG 1a 0.26 R/F| 0.08 R/F - - - 0.V5/RF o.2kF -
FIG 18 | oze r/F| o0.08 RAE — - - 0.15/RF o. | RF -
FIG 3a | ou7r/r|o.036RF | nassrA |c286RF|azes RF | c.o9sAr |03i8AF | 0.2554F
R= OHMS LINE IMPEDANGE F= FREQUENCY IN ME GACYCLES
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By LAWRENCE C. MANSUR,

Air Cambridge
Laboratories. Cambridge 39, Mass.

Force Research

URING preliminary investiga-
tions at Cambridge Field Station
of the limitations of Moving Target
Indication, it became evident that a
thorough study of the radar return
from various fixed and moving tar-
gets was required.® Conventional
A scope observation and photog-
raphy was found to be inadeguate
for this purpose since the informa-
tion is integrated on the eye or film
and rapid changes are not recorded,
The advantages of single pulse pho-
tography, where each video return
1s recorded, was apparent. For-
tunately, commercially available
equipment, with but minor modifi-
cations, proved suitable for photo-
graphing repetition rates as high as
4000 pps, and sweeps as fast as 5
microseconds. This technic has
proved ot great value in the study
of fluctuations of radar echoes.
Separate photographs of succes-
sive video pulses have been made
as early as 1942 by Lawson at Ra-
diation Laboratory.! At that time
propeller modulation was studied.
Later work of Goldstein®** and oth-
ers increased greatly the knowledge
of fluctuations of so called fixed
targets. Improved technics, to study
changes in the pulse shape as well
as amplitude, has fostered new in-
terest in pulse-to-pulse photogra-
phy, particularly as applied to the
analysis of the limitations of MTI
equipment and  tracking-while-
scanning circuitry.
The radar used in these tests is
a preproduction AN/CPS1 equipped
with MTI, located at Bedford Air-
port, Mass. Its constants are (1)
Beam width 1°, (2) Pulse repetition
frequency, 300 pps, (3) Peak power,

"Coherent-phase moving largei indicalion
systems are used for [he deteclion of moving
targets which are surrounded by numbers of
itxed objecls, through the comparison of an
echo pattern fromn a succession of pulses. In
one form the echo patiern is delayed until an-
‘other has arrived and the twe are superimposed
with correc! phase so thal the fixed’ parts
are canceled. Valuable information s obtained
Dy recording these echoes on filin.

an

dingle Pulse Recording

Pulse-by-pulse photographing technics which reveal many

LTHOUGH the photographic technics described in this article were
initiated for the purpose of investigating fluctuations of “fixed”
targets and their effect on MTI operation, they are finding application
to many other research problems. Single Pulse Photography promises to

be of great assistance in:

1. Design of Air-Traffic-Control Radars that use high scanning rates

with narrow antenna patterns.

2. Location of desired Radar Signals in presence of noise.
3. Adjustment of osciflators providing high r-f power in the centi-

meter wave bands

4, Distortion determination on supersonic delay lines for MTI and

computer use.

800 kw, (4) Pulse width, 2 micro-
seconds. (5) Notse figure, 12 db, and
(6) r-f wave length, 10.7 cms.
The coherent MTT™ utilizes a lim-
iting receiver with balanced phase
detector.  The coherent oscillator
operates at 30 MC. The local oscil-
lator is stabilized by a high @ echo
box. A mercury delay line operat-
ing with a 10 MC carrier frequency
1z incorporated in the cancellation
circuits. Trigger stability is assured

Fig. 1: Equipment installed a! radar larget,

Qak Hill, Harvard, Mass. This equipment
records phetographically the stability of
the incident radar signal after l4-mile jump

bv using a second mercury delay
line in the trigger generation cir-
cuis.

The target chosen for these studies
(Oak Hill, Harvard. Mass.,, 14.2
mijles away) presents an abrupt,
heavily wooded face towards the
radar. The slope is such that the
range displacement of the upper 150
ft. 1s 3710 mile (1.5 pulse widths).
Several buildings of Harvard Uni-
versity, Department of Astronomy.
are on the hill facing the radar. At
the peak of the hill there is a 75
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fi. steel fire-warden's tower. The
average of the maximum amplitude
of the signal is 58 db above mini-
mum discernible.

Monitor Signal Photographed

To detect any receiver-indicator
instability a monitor signal pro-
duced by a 10 c¢m pulsed signal
generator is photographed simulta-
neously with the radar signal. This
signal 1s fed into the wave guide
ahead of the T/R tube. A series of
still photographs is taken on the
first few feet of film while the sig-
nal generator is attenuated by fixed
sleps. Thus a r-f power vs. defiec-
tion amplitude scale is obtained for
each 100 fi. reel of Alm.

Preliminary photographs ot suc-
cessive pulses indicated large pulse-
to-pulse fluctuations. To assure that
these changes were inherent in the
target and mnot produced in the
radar, particular care was taken to
stabilize the radar itself. By field-
strength measurements at the tar-
get and the radar antenna was
slowly turned and secured where
the signal was a maximum.

Voltage-regulating transformers
were connected to the receiver, the
signal gencrator and the oscillo-
scopes. Batteries were used as a
bias-gain-control source for the re-
celver and also to obtain reflector
voltage for the klystron of the sig-
nal generator. Since a cancellation
ratio of 30 db is obtainable in the
MTI, it was assumed that the local
oscillator, the coherent oscillator.
and the {rigger stability would not
be limiting factors.

The DuMont 248A osciiloscope
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of Radar Displays

propagation variations in moving target indicafors

used is equipped with the 5RPI1
cathode ray tube for photographic
recording. However, in order to ob-
tain well-exposed negatives with a
53 microsecond sweep, it was found
necessary to modify the oscilloscope
so that post-accelerating voltages up
to 30 KV from a DuMont type 286A
source could be applied. The three
voltage divider resistors were re-
placed by 25 megohm 20 watt re-
sistors enclosed in a drilled poly-
styrene block and mounted under

Fig. 2; Camera and mounl for photograph-
ing three oscilloscopes simultaneously

the vertical amplifier control shaft.
All high voltage leads were replaced
with the RG84 cable from which
the outer covering and shieid had
been removed. After the required
connections had been made, five
polystyrene plugs were cemented in
place to seal the block, no plug being
inserted at the ground terminal of
the divider. The metal shaft on the
Y amplifier switch was replaced by
a lucite rod. Several coatings of
Formvar enamel were applied to
the cathode ray tube near the bond
terminals and also to the Y posi-
tioning potentiometer. With these
modifications no trouble frem spark
ol corona discharge was experi-
enced. By increasing the X axis 807
cathode resistor to 620 ohms 10W
and the plate load resistors to 12K
20W, a maximum X deflection of
3% in. was obtainable at 30 KV.
No modification was made to the Y
amplifier as a deflection of 1% in.
was sufficient.

A phantastron circuit was used to
delay the sweep on the oscilloscopes
30 that only the range adjacent to
the target was displayed. The signal
generator was similarly delayed.

Two types of cameras were used

TELE.TECH <« January, 195C

The DuMont Type 314 with a maxi-
mum film speed of 5 ft/sec. permits
suitable spacing between sweeps
when the pulse repetition frequency
is 300 pps or lower. This camera has
provisions for making still photo-
eraphs and thervefore it is simple to
photograph a data card and make a
record of the signal generator cali-
bration pulses.

For high repetition rates or for
photographing more than one trace
the General Radio type 651AE cam-
era is required. Ample separation
of sweeps occurring as rapidly as
2000 per second is possible with this
camera using Eastman Kodak Lina-
graph Ortho film.

Since the target hill is located at
the end of a 14 mile valley 1t was
suggested that fluctuations observed
in the radar echo might be due to
variation in propagation and in par-
ticular by interference of multiple
paths. In order to monitor the one
way signal, pholo recording equip-
ment was installed at Qak Hill. A
small parabola with dipole was
mounted above the tree line on the
steel fire warden's tower.

Five hundred feet of RG-17-U
cable connected the dipole to a T/R
cavity and hence to a recelver whose
video output both triggered the os-
cilloscope sweep and, by means of
a one microsecond delay incorpo-
rated in the 248A oscilloscope, was
presented on the Y axis. A 10 ¢m
pulsed signal generator was trig-
gered at the same time and its out-
put was inserted into the r-f cable
ahead of the T/R cavity. The con-
tinucusly-adjustable delay in the
signal generator permitted placing
the artificial signal adjacent to the
radar signal. The calibration of de-
flection vs 1-f power was done in
the same manner as at the radar
sife.

A second dipole with reflector was
mounted at the base of the lower
below the tree line. The signal re-
ceived by this dipole was fed into
a second 10 cm receiver and then
delayed by an additional four mi-
croseconds prior to presentation on
the oscilloscope. So three signals
are displayed: the received pulse
from a free-space path, the received
pulse after scattering by the foliage.
and a signal-generator pulse. The
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MOTE CHANGE IN SHAPE
FROM ONE PULSE TQ NEXT

SIEIAL SENERATOR

RAQAR ECHO
FROM
OAK HILL

ONE REPETITION
THTERVAL
i/ 3005EC

SWEER LENGTH =25 MICROSELCAKDS
ey —— -

Sections from {ilm containing 3600

Fig. &
shets, weoded hill and signed generatoer
puise, Parts a o g are al intervals of gbout
cne sacond aport. Continuous change in
amplitude and shape of successive pulses
are shown, Al interval g the shape was re-
urningy  to the aoproz. conditisns of a
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SINGLE PULSE RECORDING

equipment used at Oak Hill is
shown in Fig. 1.

To assure position identification
between the individual pulses pho-
tographed at the two locations, a
code was utilized. Approximate syn-
chronization of the starting times
for the two cameras was obtained
by radio communication. In addition
a motor driven rotary switch was
inserted in series with the trigger-
ing circuit to deactivate the radar
for one or two pulses at random
intervals. Exact correspondence be-
tween the two films was easily ob-
tained by observing the occurrence
of the missing sweeps.

3 Oscilloscopes Photographed

For the analysis of MTI operation
it is advantageous to have simulta-
neous photographs of normal video,
coherent (phase sensitive) video,
and MTI cancelled video. Although
synchronization of three cameras is
possible, it is inconvenient to com-
pare three separate films. An optical
system was devised whereby the
General Radio camera photographed
three oscilloscopes simultaneously.
The oscilloscopes were mounted on
a large table 90° apart and facing
inward. The camera was placed at
the fourth gquadrant. Because the
oscilloscopes were at slightly differ-
ent levels, the three traces were at
different heights. Two front sur-
faced mirrors each 6 x 1% in. were
placed to reflect to the axis of the
camera the sweeps of the two ad-
jacent oscilloscopes, while the third
oscilloscope was photographed di-

Fig. 4: Becord of signal incident to radar
iarget. Only minor changes are evident in
free path signal (left), but that arriving
below the iree line iz flucluating rapidly

SIGNAL RECEIVED
BYOIFOLE MOUNTED
BELOW TREES

SIGNAL REGE IVED
BY DIPOLE MOUNTED
on TOWER
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(Continued)

rectly. The film speed of the GR
camera is sufficient to give ample
spacing between successive groups
of three images. The location of the
camera and mirror frame 1s shown
in Fig. 2. A light tight hood is
lowered over the equipment when
photographs are being taken.

Normal Video Fluctuations

The oscillograms in Fig. 3 are
sections from one roll of film, where
the total exposure time was 12 sec-
onds, which in turn means that 3600
pulses were photographed. In each
case the start of the sweep was
delayed to include the range adja-
cent to the target. The total fluctu-
ation of the signal generator is
under =1 db indicating a good over-
all stability while the signal varies
by 15 db.

Of particular interest in this fiim
is the change in pulse shape and in
pulse amplitude which occurs as a
function of time. The total time
elapsed is slightly over six seconds
for the series reproduced here. Dur-

RADAR EGHO FRGM Dak mity [
SEVERE FLUCTUATIONS
FROM PULSE TOPULSE

-

IGRALGENERATOR
SIGNAL

Fig. 5: Radar echoes produced by the pulses
of Fig. 4. Amplitude changes between
pulses exceed 7 db, while those received
above tree line at the target remain constant

ing this interval the pulse changes
from a positive slope to a maximum,
to a negative slope, and to a two
spiked minimum. A similar cycle
of changes occurs again during the
next six seconds of film exposure.
At the time this film was exposed
the deciduous trees were bare of
foliage. A wind of 14 mph was
blowing,

Fig. 4 shows the pulse arriving at
the target while the corresponding
radar echoes produced by these
pulses is shown in Fig. 5. In Fig. 4
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“KTMAL FRGM TOWER

sensitive)

Fig, 6: Cocherent {phase video
showing return from «aircrait approaching
wooded hill all from one 100" roll of film.
Changes in amplitude and polarity of aircraft
signal are produced by its motion., Signal
from the hill shows no change between
pulses, The far section of the signal from
the hill is believed to be caused by the
steel fire tower. Sweep length 25 micro
seconds. Second group of pulses taken 6.0
seconds aiter top plate when aircraft was
directly above the near portion of the hill.
Third group shows pulses taken 2.3 seconds
after last., The aircraft position now c¢o-
incides with hill. Aircraft signal is almost
completely masked by the hill top with iis
steel tower, Bottom group were found 1.2
seconds later. The circraft emerging irom
the hill is easily located by the change in
shape which cccurs from pulse to pulse.

the initial deflection is produced by
the elevated receiving dipole. All
fluctuations in amplitude of this
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video are less than =1 db. The ad-
jacent pulse is the video from the
dipole which is below the {ree line.
A careful study of the pulses shows
slow changes in amplitude and
shape. The remaining pulse is from
the signal generator tc monitor the
receiver stability and to produce the
deflection scale for the whole film.

Several sets of filin have been
exposed at Oak Hill and at Bedford
simultaneously. No fuctuation of
the received signal over a free path
has been found to be more than *=1
db while the signals arriving below
the tree line and the echo received
at Bedford fluctuate by =5 db and
&7 db respectively.

Fluctuations of MTI &
Coherent Video

To further the study of fluctua-
tions, pulse to pulse photographs are
being made of the output of a limit-
ing MTI receiver (coherent video)
prior to the canceliation process. In
this video, which is bipolar, any
change in amplitude from pulse to
pulse represents a change in r-f
phase. Thus if photographs of co-
herent video are taken simultane-
ously with those of normal video, it
is possible to determine if amplitude
changes and phase changes occur at
the same time. Data of this kind
which should permit determining
the velocity components of the mov-
ing vector produced by fluctuations,
is being carried on.

The primary reasons for having
MTTI are twofold. First, MTI equip-

Fig. 7: Aircraft approaching hill, coheren!
and MTIl-vides. The upper and lower irace
are coherent video. The upper is delayed
one pulse repetition inlerval then subtracted
from the lower video. The result of the sub-
traciion is the MTI video {(center). This plate
and the following omne Fig. 8 were made
with the one camera and two scope selup
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ment should cancel all fixed targets
and, secondly, it should enhance
moving targets which are in the
area of strong fixed targets. The
second criterion has been termed
sub-clutter visibility. The ability of
MTI to discriminate between a fixed
and moving target may be evalu-
ated using pulse-to-pulse photog-
raphy.

Photographs were taken of suc-
cessive pulses of coherent video re-
flected from an airplane (¥F4U4)
flying a radial course over Oak Hill.
Sections of this film are shown in
Figs. 6 to 18. In the top section
the plane’s echo is evident at the
left hand side of the sweep. Since
its course was radial at an optimum
speed the phase change from one
pulse to the next is large. The re-
turn from the hill is not varying
rapidly in phase since wind velocity
was low at the time (4 mph) and
flutter due to motion of fo.iage was
negligible. The signal from the hill
is of interest. The near section of
this return (left) shows a compli-
cated phase pattern produced by the
undulations in the terrain. The far

Fig. 8: Same as Fig. 7 but aircrafl is now
directly over hill. Coherent and MTI video
photographed simulianeously

element of the signal has a definite
single phase. It seems reasonabie
to assume that the right hand seg-
ment represents the fixed wvector
produced by the top of the hill
which is bare and particularly by
the steel 75" tower at the peak. It
should be pointed out that the co-
hevent video signal from the hill is
similar in all photograph records
made to date.

In the next section down 6.0 sec-
onds later, the signal from the air-
craft is in the near portion of the
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Fig. 9: Conventional photograph of signal
and noise. Signal/noise ralie = 2. Ex-
posure time 1/5 second pulse repetition rate
300 pps. sweep length interval was 25 u-sec.

5 MICROSECONGS.

Fig, 10: Photographs of successive sweeps
of signal and noise. All conditions ldentical
with those in Fig. 8. In the upper pholo
the signal is noti readily discernable due to
large amplitude noise plates. Botiom photo
represents expanded sweep (5 micro secs.)

hill and a change in the shape of
the return is evident from one pulse
to another. Next (2.3 seconds later)
the aircraft now above the peak of
the hill, produces change in shape
of the pulse from one image to the
next since the ratio of the signal
of the peak of the hill with the steel
tower to the signal of the aircraft
is greater than the MTI enhance-
ment. Finally, 1.2 seconds later, the
plane is clear of the hill (bottom
section).

The technic of photographing
three videos with one camera was
not develcped to the stage of com-
plete reliability when the tests were
made with the ¥4U4 aircraft. How-
ever, simultaneous photographs of
coherent and MTI video were made.
In Fig. 7. Here the plane is ap-
proaching the hill but is in the clear.
The phase change in coherent video
from the upper pulse to the lower,
at the left of center, is evident. The
cancellation circuit subtracts the
lower pulse from the upper (which
is delayed one pulse repetition
time). The output after subtraction
is shown in the middle, MTI video.

Fig. 8 was taken when the posi-
tion of the aircraft coincided with

{(Continued on page 54)
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A Universal Geramic Iron Core Sweep Transformer

Newly designed units may be employed for all magnetically deflected picture

tubes ranging from 8 fo 19 in. in size and operate at increased efficiency

By C. E. TORSCH, Cathode Ray Sweep Systems Engineering, Receiver Division,

PART TWO OF TWO PARTS

HE most controversial factor in

the application of sweep output
transformers appears to have been
the mode of driver tube anode cir-
cuit operation. Many sweep systems
have been put in commercial opera-
tion without even an approximate
definition of the level of plate dis-
sipation within the driver tube. No
simple or direct method of deter-
mining this dissipation level has
appeared to date.

Two possible methods suggested
themselves during application tests
of the new transformer and are of-
fered as sufficiently accurate, erring
slightly on the pessimistic side of
true wvalues, for complete design
checking.

Average plate dissipation in any
tube is obtained by computing the
product of the average plate current,
as read on a moving coil meter
(well bypassed for AC) and the av-
erage voltage effective from plate
to cathode within the tube. The
latter factor has been troublesome
in the case of beam power tubes,
particularly in the sweep applica-
tion, where measurements are upset
by the presence of high amplitude
switching transients in every cycle
of the plate voltage wave tending
to obscure the fundamental data
sought.

Substitution Method

The more easily described method
of determining effective plate-to-
cathode potential for dissipation de-
termination is more accurate but
more awkward to perform. In gen-
eral, an artificial set of dc operating
conditions is established on the basis
of equivalent average current divi-
sion between tube elements at a
reference level of total and compo-
nent tube currents, at a known in-
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General Electric Co., Syracuse, N. Y.

53° SWEEP
(12 xP4)

1\l

N

AN |
TK

WIDTH
w 3-27MH

83T
"3

25W4-GT

8
167 T

. MMF
(\g;ﬁKHE) 772 taoov
_ PICT. TUBE
3 10" goma GRID# 2, VERT.

OUTPUT, HOR.

0SC. B DISCHG,
VERT. 0SC.
& DISCHG.,,

6800 ;

YIDEQ AMP.

12KP4 type circuit with 12 kv sweep from 250-v B supply voltage and power feedback supply-
ing sweep oscillator, driver screen and plate voltage boost as well as vertical sweep

output stage voltage supply boost.

terelectrode potential drop for all
but one conducting path.

An accurate set of sweep circuit
operating data should be taken, in-
cluding:

(a) The grid #2 (screen) voltage
to cathode as read on a high
sensitivity, well Dbypassed
moving coil meter.

(b) Grid #2 current

(¢) Plate current from supply, as
distinguished from total cath-
ode current

(d) R.M.S. heater voltage at tube
socket.

The specific output tube has in
the above points supplied enough
evidence to complete this stage of
the test, and may then be removed
from the sweep circuit and set up
on separate d.c. supply voltages for
grid, screen and plate, at the same
time r.m.s. heater power input, if
more convenient for the remaining
step.

With heater and screen potentials
set fo duplicate the dynamic setup
readings, adjust both the control
grid bigs and plate-to-cathode sup-
ply woltege simultaneously to pro-
duce the original plate current at
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A single 1B3-GT HV rectifier tube is employed.

settings which also reproduce the
original screen current. No load or
grid impedances need be inserted
during this substitution test. The
control grid bias value is not sig-
nificant, but the plate-to-cathode
voltage obtained is equivalent for
dissipation calculations to the dy-
namic effective level.

Clipped-Rectification Method

A more detailed set of operating
data taken from actual sweep cir-
cuit operation can be used for de-
termining a slightly more pessimis-
tic value of plate dissipation with-
out resort to auxiliary setups. Re-
flection on the fact that the high
positive plate swing of the driver
tube is properly accompanied by
plate current cutoff and hence re-
sults in no dissipation leads to the
following propositions: clipping
such a peak to the original supply
voltage level permits integration of
the remaining area to determine an
equivalent plate-cathode wvoltage.
Integration including the positive
plate pulse would be in error by
giving an averaged value of plate
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voltage equal to the supply voltage,
which i1s not reasonable in view of
the cuteff condition existing during
retrace.

Clipping of the plate voltage
wave and integration of the re-
mainder is most easily determined
on the secondary side of the output
transformer, where the biased
damper tube is performing both
functions in actual performance.
Transposition of the derived data
from secondary to primary is then
straightforward.

To simplify the discussion it will
be assumed that the yoke winding
is isolated by a dc blocking ca-
pacitor, hence will not modify
supply current flow. Any additional
loads on the ““boosted™ voltage pro-
vided by the damper output are
assumed to be connected directly
to the damper cathode, rather than
the primary end of the usual line-
arity control reactor. A plate to
cathode drop characteristic of the
damper tube type may be obtained
from the manufacturer’s tube hand-
book to simplify one of the steps
to be taken.

Additional Operating Data

Additional operating data re-
quired other than plate current
level are:

(a) Damper output (cathode)
current
(b) Damper tube plate cathode

average drop at the average
current in (a)

(¢) Output transformer primary
winding dc resistance
(d) Winding dc resistance of

portion of secondary feeding
damper plate above dc sup-
ply tap

19AP4 type circuit with 14 kv sweep from 300.v B supply and conventional damper and
a single 1B3-GT rectifier is employed.

BAUS-GT driver tubes,

Aggin in this circuit,

(e) Linearity control reactor dc
winding resistance

{f) Integrated value of voltage
from damper cathode to
driver cathode, read on a
high sensitivity moving coil
meter (which may be by-
passed for 15.75 KC ripple
and provided with a series
isolating resistor, small Iin
value In proportion to meter
multiplier)

Supply voltage dc to secon-
dary winding above driver
cathode.

(g)

Steps to be Taken

The following steps should then be
taken:

1—Compute the voltage drop in
the damped secondary winding (d)
for current (a).

2—Compute the voltage drop in
the primary winding (c¢) and lin-
earity reactor (e) for driver tube
average plate current.

3—Add (b) drop to (1) and to
the difference between (f) and (g)
voltages: this results in a value of
total “clipped rectification” voltage
developed within the secondary
feeding the damper tube.

4—Multiply (3) by the turns
ratio between the primary -and
dampecd section of the secondary:
this results in a wvalue of total
“clipped rectification” wvoltage in
the primary, neglecting leakage
reactance losses between windings.
Neglecting leakage produces a
slightly pessimistic value for the
final plate dissipation.

5. Deduct (4) and (2) from (f)
to produce the requircd value of
effective plate-cathode voltage for
plate dissipation calculation.

3
77J1 IB3-GT 67° SWEEP
12007 2 (12aPa)
8AUS-GT ,3 T AANN J_ 13-14 KV
f(— T &%
L ’_'aaF 6W4-GT
EHE r
167T 500 cTR TBL‘JHZ 2
M +300V]| YOKE
° T 40-60 MA
K 7704 Loab +475Y
- .06 LN '—'}': os
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It is to be noted that this value
of driver plate voltage is consider-
ably above the instantaneous maxi-
mum of voltage at the driver plate
during its conductive cycle.

An example of the methods de-
seribed follows for a 293 volt sup-
ply voltage, the new G.E. 77J1

transformer, a 6AUS-GT driver,
6W4-GT damper, deflecting a
19AP4, 67° cone picture fube at

13.5 kv; all tube maximum ratings
are observed. The horizontal oscil-
lator was connected to the boosted
supply feeding the primary. The
damper was connected to the “2:1”
secondary tap.

METHOD A
la) e sereen = 158
(b) i gereen = 9.5 ma
(e) i plate = 68 ma
td) e htr. = 63 v.
W screen — 1.5 watts

(1) substituted plate voltage — 102 v.
Plate dissipation = 068 > 102 = 69 W

METHOD B

i p driver = 68 ma

(a) = i ; gamper = 715 ma

(b} = e gamper arop = 8 Y (Tube data)

e} = pri. of transformer — 40.5 ohms

(d) =1 sec. of transformer across damper
= 17 ohms

fe] = r linearily control — 30 ohms

= boosted [rom damper — 465 v.
cathode to driver cathode

[Q] — € supply from driver

(1 e drop in secondary ir — (d) X {a)
X 0715 = 1.2 v,

(2) e drop in primary ir and linearity coil ir
X () + (a) X (o) = 068 X
405 4+ 0715 X 30 = 49 v.

(3) e secondary developed to damper level =
B) 4+ (1) + () — (a) = 8 4 1.2
1 465 — 293 = 181.2 v.

(4) e primary developed — (3) x 2 = 3624

(5) e griver plate = H — (4) — 12) =

465 — 3624 — 49 = 97.7 v.
Plate dissipation = 068 x 97.7 = 6.7 W

The discrepancy between these
two examples may be said to rep-
resent error due to incomplete cut-
off of the power tube plate current
during the retrace interval or ac-
cumulated metering errors.

The substitution method may be
applied to any tube application for
sinusoidal or pulsed plate swing
with the single restriction of limit-
ing control grid swing in the dy-
namic tests to zero bias if the driv-
ing source is a low impedance gen-
erator.

Part of this paper was presented
at the Fifth Annual National Con-
ference in Chicago Sept. 26-28,
1949 and will appear in Yolume V
of the “Proceedings of the National
Electronics Conference.”
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Interim Report on Color-TV Hearings

Comparative demonstrations of rival systems show
that color TV still needs considerable development

By FRANKLIN LOOMIS

IHE latest step in the FCC Color

Hearing, after the completion of
direct testimony, was a two-day
comparative demonstration held
Nov. 21 and 22 in Washington. The
color systems of CBS and RCA were
shown beside black-white pictures
produced on DuMont equipment,
The purpose was to allow the Com-
missioners to make a side-by-side
comparison, under home conditions,
of these systems. Color Television,
Inc. of San Francisco, will not have
their apparatus ready for demon-
stration until February.

Demonstration Conditions

At the Studio—NBC’s Wardman
Park Hotel studio of WNBW was
opened to competitors and three
cameras were set up (CBS, RCA
and DuMont) to view each scene.
RCA’s color signals were transmit-
ted on channel 4 from WNBW;
CBS’s signal was relayed to WOIC
and radiated on channel 9; a relay
link transmitted the signals from
the DuMont camera to WTTG, op-
erating on channel 5. The latter
station also broadcast the sound ac-
companying the pictures. Duplicate
prints of the same motion pictire
were used for the film portion of
the test.

At the Receiving Location—On the
roof of the government building in
which the receivers were located
were erected standard TV receiving
antennas, connected to the respec-
tive receivers. The signals on all
three channels were of good
strength, well above the noise level,
Receivers, three to a room, were
placed in three medium-sized rooms
into which about 45 persons, some
seated, some standing, could be
crowded. Competitive receivers
were grouped according to screen-
size as follows: Room 1, CBS pic-
tfure magnified to appear as a 16"
picture; 10”7 RCA direct view (di-
chroic mirror type); DuMont 157
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picture receiver. Room 2, RCA same
as above; CBS 12” receiver; Du-
Mont 12%” set. Room 3, CBS color
converter attached to a 10”7 stand-
ard black-white receiver; RCA
standard black-white picture 127
size used to show compatibility of
RCA color system with present
standard.

The Commissioners, and other ob-
servers, divided into groups and
spent some time in each of the three
rooms. Through the facilities of the
Am. Tel. & Tel. Co. it was possible
to switch either the CBS or RCA
color signals through either the co-
axial cable passing frequencies up
to 2.8 MC, or through a radio relay
passing 4.0 MC. The effect of using
the lalter was not noticeable on
either system but the coaxial cable
removed all the color from RCA’s
signal because it suppressed the 3.8
MC ‘“commutator” sync signal. The
only effect of the 2.8 MC cutoff on
the CBS picture was a slight reduc-
tion in resolution.

Program Material —This was dis-
cussed in preliminary meetings of a
committee composed of representa-
tives of the principals in the hear-
ing. The advice of the majority,
however, was over-ruled by the
representative of the FCC, who was
chairman. The result was a long-
drawn out program. Instead of be-
ing of a type that could be observed
and accurately recorded by techni-
cal observers, it was made up of
average broadcast subjects. From
this, only subjective impressions,
difficult to record and easily for-
gotten, resulted.

The following illustrates the sub-
ject-material presented: commer-
cial objects such as canned goods,
acts in a variety show, puppets,
short play, flm, slides, women’s
program. Each of the three com-
panies engaged in these tests sup-
plied portions of the material used.

Resulis of Demonsiration

Monochrome vs. Color—The
DuMont equipment produced un-
usually sharp, contrasty pictures
which, in the case of the majority
of subjects, gave the viewer as
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much, and often more, information
than either of the color pictures. It
appears in TV, as in the movies,
that color is not needed as a steady
diet for entertainment. However,
scenes can be selected which are
meaningless without color, for in-
stance, a flower garden.

Contrast—Many scenes which have
but little contrast in monochrome
are clearly and beautifully repro-
duced in color. However, it does not
follow that color makes up for loss
of definition if the information
which the TV picture is to convey
is contained in the moderately fine
detail of the original picture; nor
that contrast due to c¢olors in the
picture makes up for lack of bright-
ness of the reproduced image.

Definition—It is understood that
the RCA equipment had refinements
made at both the studio and receiv-
ing ends after the October demon-
strations. Projected pictures were
not shown at the comparative dem-
onstration so registration problems
were reduced. The definition had
been increased so that 325 lines
from the resolution chart could be
read. This was about the same as
that obtainable from the standard
monochrome system.

The CBS resolution remained at
180-190 lines.

Color Fidelity--In comparison with
that shown by RCA the color fidel-
ity of the CBS system is rated “ex-
cellent”. There is still something to
be desired along this line, however,
for the faces of the Negro choir
shown on the CBS receiver ap-
peared yellow.

In the case of RCA the color
fidelity was very poor. A purplish
tint covered the entire picture for
long periods of time. There were no
good reds, and browns were miss-
ing. The receiver operators con-
stantly tried to adjust the colors but
the trouble, which was never ex-
plained, went deeper than this.
Pure whites, a difficult test, could
not be obtained. Large background
areas of one color were often con-
taminated. RCA said they needed
several months to make desirable
improvements, so probably we can
hope for a better color fidelity in
the second comparative demonstra-
tion now scheduled for Feb. 23-24.

At the end of this two-day, side-
by-side comparison it is believed
that the television authorities pres-
ent were unable to pick the system
to be standardized. Instead, many
expert observers said that both sys-
tems should be returned to the lab-
oratory for more development work.

(Continued on page 50)
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Sound & Recording Equipment

Volume Level Indicator

Type B820-A vwolume level indicalor, de-
sisned [or vaelt mounting, has a copper-
oxide type indicaling immeter which possesses

monitoring
that the

characleristics for

such
novmal deflection
second.
Two
raeter controls are provided; one is a small

ideal
The adjustment is
potnter will indicale 99%
at zero vu in approximately 0.3
QOverswing s not more than 1 to 1% %.

neally
purpoges.

serew-driver adjustment ftor
zero level setting of Llhe mcter pointer; Lhe
other a conslant impedance T {ype net-
work for exlending the range of the instra-
ment in steps of 2 db. Ranges of Daven
indicators are: -4 to 42 vu and —20 to --20
a3 kridging inslrumcnts, and —6 to 416, -—6
tnr 432 and —20 in the lerminating types. -
Trven Co., 191 Central Ave., Newark 4, N, J.

cecade  with

Aawnplifier Kii

An all-triode, high-fidelity amplifier kit
(CR-10) based on a design recently published
by Consumer's Research, Inc. Washingon.
N. J., is now belng sold by the Sun Radio
Co. It is a 10 watt, 7-tube unit and boasts
flat frequency response (k1 db) from 20 fo
15,000 cps Distortion is reported as less
Lhan 2.5%, gain as 75 db on radio and 97 db

on phono. Tubes used are: 1-68C7, 2-65N7,
t-635, 2-6B4G, and 1-5U4G rectificr. Listk,
$42.50.—Sun Radie & Eleetronics <o.. Tnc.,

i22-124 Duane St., New York 7, N. Y,

Synchronous Tape Recorder
Rerduced production costs of TV molion

pieture fAlms are foreseen with Lhe develop-

ment and adoption of the “Tic-Syne’” syu-

chronous magnelic lape reeonding and play-
Lack eguipment, Time and labor costs are
iowered by the speed-up of production that
is accomplished with the instantansous nlay-
back of sound tracks. Basic tape speed is
19-in./sec. with push bution contrel to ad-
vance or retard the speed for “framing”
gound and picture. When the push button
is manually released the “Pic-Sync’” conlroi
automatically takes hold and maintains syn-
chronigm between the sound-on-tape and
pictures-on-fitm. No interwiring is required
to synchronize the tape rveeorder with tihe
TV or motion picture cameras or projectors.
—Fairchild Recording Equipment Corp.,
154th 8t. & 7th Ave. Whitestone, N, Y.
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Magnetic Tape Recorder

A rontinuous-play magnetic (ape recorder
(20-DY )Y, eliminating the usual continuoud
tape loop. has been developed which will re-

[ ]

i Lt PR |

peat any message from 1 sec. to 1 hour in
duration, Continuous repeliition is achieved
through double reversal of standard magnetic
iapc. Half the message Is recorded on one
sound track in forward tape travel, and the
other half of the second sound track in re-
verse tapeé travel, Special solenoids are used
which reverse the direction of tape travel
in hoth directions virtually Instantaneously
(1/5 sec.). No adjustment is required on the
recorder when a new 1message of different
length is to be recorded and played back
repetitiously. A small strip of pressure sensi-
tive selt-adhering metal foil is placed at each
end of the length of tapc required for the
message which acts as the shorting arm of
a switch, applying voltage to lhe reversing
solenoids through sensitive relavs.—Amplifler
Corporation of America, Twin-Trax Div., 398-
26 Broadway, New YorTl 13, New York

Speuker

Qrntical lens principles have been Introduced
into the manufacture of a new model loud-
spealker (H-510) which employs a direcl

will
and compression
high channel. Presence has been enhanced by
attaining a wider angle polur patiern in the

radiator low end
querncy liorn

a separate high (re-
driver for the

cxtreme high-ifrequency region wherce most
shmple and subdivided horns become un-

desirably dlrectional. As in optics, the acous-
tie lens with its off-set eircumferential slots
and central opening, parmits a controlled time
delay Dy progressively increasing the acoustic
ray path from the center to the edge of the
lans. The result is a spherical wavetront
maintained out to very high frequencics. This
vields a polar pattern that is uniform over an
unusually wide angle.—Jensen Mfg. Co., 660L
Sputh Laramie 8t., Chicago, 1L
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Magnetic Tape Recorders

Two new professional models of Ekotape
mngnetic tape reeorders have been deslgned
o Tneet

exacling awlio siandards. Both are

Aadel 105 cousisls of record
and playhack amplifiers in addition to the
magnetic tape recorder mechanisin, all
mounted in a single unit. Model 187 (illustr.)
iz supplied in 2 sections; one contalna the
reeording mechanism, the other contalns the
amplifier chassis. Both models are provided
with single knoeb control for record. stop, lis-
len and rewind. The synchronous 2-speed nio-
tor of model 107 moves the tape at a speed

portahls nnits.

of 15 in./sec. for a tull half hour program
or a speed of 7¥% in./sec. for an hour pro-
sram.—Webster Eleeiric Co., Raecine, Wig-

consin.

Stylus Shadowgraph

the Trac Shadowgraph was de-
specifically for the viewing of a
noint, it has been possible to dras-

Because
signed
stvlus

Lreally cul the ¢ost normally associated with
optical comparalors. 'l new unit is not
an all-purpose laboratory instrument but it
docs provide a 500 times magnified view of
the 2 cross scciional profiles of the sityius
point, a perfect reproducing stylus curve ss
a comparison., a shaded screcn for viewing,
and a simple siraight-forward focusing sys-
tem which allows wmovement of the stytus in
3 plancs. 1t is all-encleosed in a tough case
ot leather-finished, tempered masonite. The
toyy of the case, surrounding the viewing
sereen, is oat R convenient working height,
37 in. from Lhe floo- List $93.75. FOB fac-
tory.—qrac Tape Recording Apparatus Co.,
Box 224, Caldwell, X, J.

Trwin-Stylus Caritridge

A new twin-sitylus variable relnclance pho-
nograpli eartridy the madel RPX-050, is
capable ol playing conventional and micro-

and is replaceable as a unit
1 and 3 mil tip
either stylus is

Sronve records
with gapphire Lips having
radii, Stylus pressire with
§ grams. The RPX-050, which is the same
size as present models incorporating the re-
nlaceable stylus, features increased commpliance
and a very high signal-to-ncise ratio. A
smooth, wide-range frequency response curve
is provided over the useful range of 40 c¢ps
to 10 KC.—General Eleectric €o,, Receiver Div.,
Syracase, N. Y.
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New Parts & Components for

Test Record

A new test record has heen developed in
which all the irformation needed Dby the
engineer is annotaled for cutting and repro-

duction. Jn cutting Lhese 1records harmonie
distortion lhas been Jlept o a minimun and
extreme care throughout Lhe processing cycle
is maintained. The No. 20005 1s a steady stale
frequency record, cut on 12-in vinylite, TR.Z26
REM. It is recorded at constant vclocity
above 300 eps, constant amplitude below thal
point. The frequencies are from 30 cps (O
10,000 cps below Lhat point. Record No, 2041/
20025 is a similar steady state recording for
LFP microgroove. One side of the record is
recorded flut.—the other side with the NAD
curve. List, $3.90 each.—Clarksion Corp..
11927 West Pico Blvd.,, Los Angeles Caltf,

Multiplier Phototube

An outstanding feature of the 581% photo-
tule is itg semi-lransparceni pholocaithode
which has a Jdiameler of 1% in. and an area

of 1.8 sq, in. This relatively large cathode
area permils very eflicient colleetion of light
from large-area light sources. The spectral
sensitivity eharacleristic peaks at about 4800
angstroms and cuts off at approximately
3109 and 6500 angslroms.  Utilizing 10 elec-
(rostatieally foensed dynode stages, the 5813
operated at 90 v. per stage is capable of
multiplying treble currents produced at the
cathode under weak llumination by an aver-
age value of 400,060 thines.—Ralo Corporn-
tion of America, Tuhe Dept., Harvrison, N, J.

Console Tape Recorder

Tape ecconomy and 66-min. recording timne
are combined with an audio response of 40 cps
to 10 W, X£2 db in the new Audlograph con-

sole tape recorder,
A speed of 15 in./sec is available by instan-
taneous switchover, extending response to 15
KC and permitting split-word editing. Three
plug-in chassis units conlain recording., play-

operaling at 7% in./sec.

baclk and power supplies for the electronic
equipment. The recording amplifier accom-
modatas input levels as low as —10 dbm, has
plug-in tape equalizer for easy conversion to
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future Llape developments. Tape iransport
mechanism handles 2400 {t. of tape on NaB
standard hub, or RMA reels. Tape drive is by
capslan and deformation-free rvetractable
pinchwheel from a single hysteresis type dual-
speed  synchronous motor.—Aundiograph C(o.,
1422 Fl Camino Real, San Carles, Calif.

Socket~Turret
A new
veloped on
cinted with

structure has Dbeen de-
cireuit components asso-
tube may be neatly

terminal
whielh

a vaocuuin

connected Jdireclly at the socket. Knoown as
the *““Veclor Hochkel-Turret”, it ean be guiclly
installed with a4 minimum of conneclions,
Btray capacilance is generally reduced since
the number and lenglh of circuit leads is
minimized, These mountings are supplied in
a4 variely of sizes and styles having octal,
lectal, miniature uvr novel soekets ol slandard
cesipn.—Vector Eleetronic Co.. 1101 River-
sirdle Drive, Los Angeles 31, Calif,

Log Log Slide Rule

The mnew Pickett 8§00 Log Log all-metal
slide rule simplifies the long-established, tra-
ditional Loz Log scale arrangement through
the use of a new double or “back-to-baclk'
scale, The white or Dblank space saved by
using the ‘‘hacl-to-back”™ scales mnot only
makes it possible to include C scales on both
sides of the rules but transforms the complex-
looking maze of lines on the traditional Tog
l.og arrangeiment into a simpler-looking and
easv-lo-use rule. A D1 scale and a new, f{rue
ST scale are included. The permanently ac-
curale, distortion-free magnesiuin alloy body
weighs less than 4 oz Tist, §14.—Pickett &
Eckel, Inc., 5 South Wnbhash Ave., Chiecago,
1.

Soldering Iron Device

The Solder-3Malic is a new, patented hand
soldering device whiclt aviomatically feeds
solder to the tip of the tron. The feeding

attachment will fit any standard eleciric ivon
for 75 to 230 watis and can hold more than

G ft. of solder from 1/16 1o 3/18-in. dia-
meler.  Slight pressure on the trigger of the
attachment brings the solder directly te the
tip of the iron in the precise guantity neces-
sary.—Stern Corp., 436-A Fourth Ave., Pltts-
burgh, Pa.
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Professional Playback

“I*loating Dise Drive,” a system ihat has
been installed in the new I’roctor Soundex
playback units, consists of a flexible alumi-

num drive disc, shock mounted at the center
(o the tnrntable shaft. The turntable shaft
and drive disc are isolated from direct con-
(nct and the drive disc is held frece by the
shock mounting seo that it is self-aligning
with 2 drive rollers that it passes between.
he posltion of these drive rollers along the
radius of the drive disc contral tha speed
setting whieh is continuously variable from
30 to 110 rpm. ‘Transmission of rumble is
prevented because the turntable is completely
jsolated from contact with drive rollers, and
wow-free operation is facilitated because the
Arive disc ig self-aligning and is not subjact
[13) inaccura ] o machining,-—Proctor
Soundex Corp., 133 North Sixth Ave,, Mount
Vernom, N. Y.

CR Tube

A rmultiple-intensifier-type CR tube (tvpe
5XP—) featuring a highly sensitive vertical-
deflection system has been developed in which
potentials as low as 24 to 36 volts peak-to-
peak are sufficient for 1 in. of wvertical de-
flection on the screen. Iven though the
5XP— may use higlh accelerating potentials,
its deflection factor for plate-pair Dz-—D, is
one third of the deflection factor of similar
tubes operating at low accelerating potentials.
At overall accelerating polentials that may
be as hich as 25,500 volts, the light output of
the 5XP— is sufficient for oscillographic ap-
plications that reguire the observation of
high-speed single transients.—Allen B. Du-
Mont Laboratories, Ine., 1000 Main Ave.,
Clifton, N. J.

Picture I-F Components

Designed for a sound I-F carrier of 21.23
MC and a picture I-¥ carrier of 25.75 MC,
7 new picture 1-I" components are avalilable

selectivity,

which give improved sensitivity,
and response. They are: converter trans-
foriner 202K35; 1st picture I-F transformer
202K6; 2nd piclure I-I* transformer 202K7;
3rd picture I-I' transformer 202K38; 4th pic-
ture I-F transformer 202K9: 5th picture I-F
transformer 2021X19; and cathode circuit irap
203K11. When these components are utllized,
the picture 1-F system has more tuned cir-

cuits than any previous RCA picture I-F
system. The use of link-coupled, double-
tuned circuit between the converter plate

and the grid of the first I-F tube 1ncreases
the seneitivity of the system. This Illnk-
coupled, doubled-tuned input arrangement
makes it practical to use a low-iimpedance
line to couple the 1st picture I-F tube al
some distance from the converter tube —
Radia (orporation of America, 'Fube Dept.,
Harrison, N. J,
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Manufacturers & Laboratories

Power Supply

Model 224 power supply
to and slightly
with currents up o 280 yamps

ages up

current

60 cycles

is about
provided by means of
age and a multiplier
guarantees long

aus reliahility
from 0 to ma
Corp.,

1762 Third Ave,,

can
above

3 ma and high
circuil.
and

permits outy

Handle Mechanism
An improved handle mechanism

hreaker
veloped and

permit
No critical
vertical,

and control

is

ils use on covers up
adjustments,
are required.

are provided so

locked in the

not be opened when the cover is on the

o

cabineis
supplied with

to
either

TFacilities

that

£’ position. The

hias been
shims

1, -in.
horizonial

the mechanism

provide volt-

10 KV dc,

Sherl cireuit

voltage is

reclified §0-cycle volt-
The use
life and continu-

of

ut eontrol

ximum vollage. —DBeta Ilectric
New York 29, N, ¥,

for circuit
de-
which

Lthick.
or
for 3 locks
can be
Can-
Hon'

cover

position. An  emergency opening arrange-
ment. however, enables a qualified operator
ta enter the control box to malte mninor ad--
justmenis while the power jg onm, thus malk-
ing it unnecessary 1o inlerrupt the cyeling
operation.—Westinghouse Eleetric Corp.,, P,
). Box 868, Pittsburgh 30. Pa.
Interval Timer

The “Cyclo-Tlex” is an electronic timer
which may be opcerated either single interval
with mannal joitialion, or as a repeat cycle

tinter with 2
successively

Bach interval

is

any infernal
accompanied Dby

adjustable intervals which occur
without

operation,
relay con-

tact closure and is obtained by the charging
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of a resistance-capacitance nelwork, Con-
version Iromn single inlerval to repeat cyele
operation requires no change in wiring or

additional equipment. Provision is made for
the connecton of a foot switch or other manu-
ally-operated contactor,--—-G. C. Wilson Co.. 2
North Passaic Ave., Chatham, N, J.

Pickup Arm & Cartridge

A curved, drawn sleel arm (JL-10) and
a new  cartridge,  Jdeveloped  especially  for
the wrm  characierize @ new phonograph

pickup for 78 rpm record reproduction. Qut-
put is approximately 4.0 v, and needle pres-
sure is 1% oz. Complete specifications anid

prices are available from the manufacturer.
—Astatic Corp., Conneaut, Ohio,

Voltage Regulator

A group of AC line vollage
T supplies that will worlk
400 cyele line have

regulaiors anf
from 15 v. AC.
been  designed

voltage

for use in aircraft, emphasis being placed on

conmpactness and  light weight. 1n general
the specifications are: input veltage range,
45-215 v. AC, 400 (o 370 cps: output volrage,

adjustabie between 100 and 120 v, AC: regu-
lation accuraey, 0.5%; power factor range,
dewn te 0.7 I I All units are fosterite
treated for meisture anmd humidity pretection.

- Norenson & (o, Ine. 373 Fairfield Ave.
amford, Conn.
Numeral-Coded Wire
A coded wire for electrie controls has been
developed, using numbers inslead of eolors
to increase Lhe ease and accuracy of in-

stallations and maintenance. The manulac-
turer claims thar the nuwmerals do nol wash
nor wear off, nor hecome colored with
age. Known as Magic Wire, each strand has
its code number imprinted in hright red on
every inch of the yellow insulation. With
terminals nunibered (o correspond willi ihe
vunrerals on the wire, iF is claimed that in-
statlation costs can he reduced by as niouch
as 509%. Mag Wire is cailable in Noo (4
aolid  wive with plastie insutation. Other
izes and lypes and any specilied brands ol
wire are avaitable on request.—Midwest Ao~
tomatie Control Co., 510 Third St.,, Des
Moines 9, Town.
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Double Diede-Triodes
Saven miniature double diode-triode radio
tubes have been developed which provide im-
reclificutions of weak signals and

proved

mum volume ¢ontrol operation. The

Lerter mi

new group includes types 8T3T6E and 12BTE
wilh operating voltages indentical to older
tyvpes BATE and 12ATHE. types FEBKE and
12BK6 replace types BAVE and 12AVE; types
GBUS and 12BUG replace types $BFE and
12RF6. A new miniature, type 26BKE, has no

complementary type hut operates at the same

voltages as others im the group with the
exception of its 26.8 v.. 10 ma meater.—
SyIvania Eleetrie Produdts, Inc., 500 Fifth
Ave.,, New York 18, N, Y,

Oscillegraph Tube

Designed for phoicgraphic recording of
c¢leetrical phenomena, 1he new 3-in., oscillo-

graph tube (AWP11Y has zuficiently short per-

sisience for moving-film recording without
blurring except when the film moves at high
speed. The Dblue radiation of (he Huorescent
is highly actinie, This tube is also quite
satisfactory for visual observation of phe-
nomena because it utilizes an improved phos-
phor having wunusually high brightness for a
blue screen. Inlerchangeable with, and like
the 3K P1 except for its screen characteristies,
the B31XP11 has electrestatle focus, eleetro-
static deflection, high deflection sensitivity,
and a "zero current tor 1st anode' gun, This
electron gun has a grid No. 2 operating at
anode-No. 2 potential so that the beam cur-
rent and grid-No. 1 cutoif voltage are not
affected by focusing adjustment, The spot
can be sharply focused on the screen, both at
(he center and al the ¢dges. - Radio Corpora-
tion ol America, RCA Vielor Div., Harrison,
N,
Indicator Light Socket

A newly-designed 110 v, jndicator light
socket has been designed which carries Un-
derwriters’ Laboraiovies approval lor oper:

fion at %5 watts, 125 The shell of the
sovliet is punched oul outom:lically in a
progressive die Thus permiiting low unit cosc

and absolule maimtenanes of dimensions. A
simple spring and 2 washers are also unsed
on 1w assembly and finally (he leads with
wasler ol contacts e atidehed. BEvery
striml ol the wire is brouzht into conlaet
with the bulb ond gives o file like culling
pelivn of wire to bulb base, wilh kecure con-
tier, free of nowses due to molion or solder
corrosion.—Alden Prodaects Co,, 117 North
Main St., Brockten 61, Mass.
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New Lab & Test Equipment

Impedance Bridge Kit

A new Healhkit impedance bridze kil has
heen designed with ¢eneral Radio main cali-
Jno-cyela

hrared conivol aml hummer.

Mallory ceramic gwitches with 60° indexing,
200 pamjp. zZoro-conler salvanometer ant
0.5% ceramic noo-inductive decade resistors
are a few of (he parts included. Induectance
from 10 ph o 390 h., and capacilance from
0.00001 pi. to 1000 wl. can be measured. Re-
sistunce range is [roem 0.01 ohm to 10 meg-
olins. Dissipation factor is from 0,001 {0 1.
—ITeath Co., Benton Harbor, Mich.

Panel Meter

A single 1% -in. diameter panel meler with
interchangeable face plates can be used on
several  rant merel by addinz  external

aceessories and adding fnce plates. The de
self-conlained mstrument has a range from
50 to 300 poms. from o 1 o Lo milliamps.
and from 1 to 15 amps. FExternal shunts with
leads are gall Lo permic higher ranges. As
an ac meter of the rvectifier type, the range
is 1 to 500 v. ac. Exlernal resistors can be
added to provide higher ranges. Accuracy Is
claitned to be *£24 of full scale for de oper-
alion: =39 when used as an ac instrument.

International Instruomenis, Ine., 33t Tast
Nt New Haven 11, Cann.
Phase Monitor

Modtel 109 bhigh precision phase monitor,
designcd for measuring phase relations at

radio frequencies, has an absolulec aceuraey

b
]
i

of =+1% and resvlulion and repeatuability of
=+0.1° increments.  COperator error is clime
inated since readings do not depend upon
the skill of the operator in making pre-
liminary adjustiments.  The insirument con-
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tinuously and aulemaltically indicates phase
Jitference and requires no manipulation on
the part of the operator. Provision is also
made to indicaic antenna eurrent in  the
varions towers of a directional array.—
Clarke Instrument Corp., 910 King St,, Sil-
ver Spring, Md.

Yoltohmeter

Model 103 voltohmeter has 5 db ranges
from —4 to 64 ab. in addition to 5 AC vol-
lage ranges. 5 DC voliaze ranges, 4 DY cnp-

rent ranges and 3 AC current ranges. There
are also 2 resistance ranges: 0-1,000 ohms and
N to 1 megohm. The dial face is 4l&-in. wide.
l.ist, $17.50.—Klectronic Mensurements Corp.,
423 Broeom St., New York, N, Y.

Power Oscillator

A new, exceplionally wide range power 05-
cillator has heen developed for measurement
and testing procedures in the 300 to 2500 MC
range. Xnown as the nodel 1244, the new
unit consists of a grid separation coaxial os-
cillator employing a 2C38 disc seal triode., an
audio oscillator and modulaloyr section and a
self-contained rectifier power supply. Cathode-
grid and grid-plate lines are coupled to =a
single tuning control with provision For indi-
vidual adjustment of the grid-cathode line,
it desired. Counter type indicators show the
position of tuning elements. An output coup-
Iing control with counter indicator iz also
provided, Delivery will be made within 6
months on single orders.—Airborne Instru-
ments Laboratory, Inc., 166 0ld Country Road,
Ainenla, N, Y.

Field Intensity Heter

Field intensities of radio signals and r-f
disturbances may he measured with a Stod-
dart NM-20.0  meter swhich operales from

bLalleries or external ae
power unit. Ilither red or a rolatable loop
autenna 1nay he used, Although the NM-
204 is basically a fleld intensily meter and
as such will check transmilters, antennas,
and transmission lines, it also is particularly
designed (or the measuvrement of r-f energy
otler than sine wave, such 2as pulsed r-f
and random noise interference.—- Stoddart Air.
cruft Radio Co., 6644 Santa Monlca Blvd.,
Hollywood 38, Calif.

seif-eontained dry
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Bridge and Amplifier

The BA-1 bridge and amplifier which has
heen designed for control! of SR-4 gauges and
similar i{nstrumentation, is a complete pacls-

age of bridge eclements, signal chopper, call-
bration system, amplifier and power supply.
Internal bridge elements handle either single
gauge dynanlic measurements or 2-gauge
static and dynamic measurements. An entire-
Iy external bridge systern which connects into
amplifier input can alse be used. The BRBA-1
will drive any standard oscilloscope and
photographic records of transients, steady
state and static signals of short duration can
easily be made on a still camera. List, $350,
F. O. B, Pelham —Ellis Associntes, Box 7.
Trelham 65, Mass.

DC Coupled Amplifier

A handwidth from dc to 1 MC ean be
provided by the 112 dc coupled amplifier when
it is uzed at a maxinmum voltage galn of

5000, Tor voltage gain
and less the bandwidth extends to 2 MC. An

requirements of 168

output of approximately 150 v. (peak-to-
peak) is available to a high impedance load
such as CRT deflection plates. Continuously
variable control of gain, 15 to 5000, is ac-
complished by the combination of step and
variable attenuator. This provides deflection
sensitivities of 5 mv./cin to 59 v./cin when
used with a cathode ray tube requiring 23
v./em. The panel is appropriately marked.
Amplifier is push-pull throughoat ith an
Input impedance of 1 megohmm - 45 pufd.
each side to ground, or 19 megohms - 14 putd.
each slde to ground when usging the probes
which are supplied. Eilher single ended or
differential input may be emploved.—Tek-
tronix, Inc.. 712 8. F. Hawthorne Blvd,, Port-
Iand 14, Oregon.
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TV & Communication Components

TV Antenna

The use of a newly-developed double-folded
dipole on the Yagi TV antenna gives an ef-
ficient impedance step-up =0 Lhat the high

gain of a mulli-element parasitic antenna
may be utilized with direct A4 to a 300
ohm line. Designed for extremie fringe arca
reception, this antenna js available Ffor each
of the 12 channels, though considerable gain
may be expecied on adjacent channels. The
gain on (he eptimum channel 1s 10 4L with

a front-to-back ratio of 25 dib,—Trio Manu-
facturing Co., Griggsville, 111

Transmiiter Tuning Control

A novel conlrol eircuit which aulomatically
résonales as many as 22 zeparatle tuned cir-
cutts 1n sequence has Dbeen incorporated in

A new automalic tranginitter foning control,
Kknown as the 401-C. Iow as well ag high-
vower  tuned  circuits can bs rezonated in
\';rl_ual]y any  type of rvadio iransmitting
2quipment. Compensalion for wvamations m
Q’ .Ifac.mr existing hberween varsus tank
circuits is automatic.—FElectromatic Transmit-
ter Co., 62 Basswood Ave., Providence 8, R. I

Transmitting Tubes
A vhf heam

] power amplifisr. a  pentode
bower amplifier oscillator, a miiniature bheain
penfode, and 2 vower triodes have been de-

velopo@ for tfrausmitters with amateur, port-
able and mobile applications. Type 2114 power
(riode (extreme right) is suitable as a class B
a-f power amplifier and moedulator: for plate-

medulated r-f power amplification in class
telephony; as a self-rectiflying amplifier; ana
as & class C amplifier. Tvpe 80$ power tiriode
(center) is designed tor use as an a-f power
ampiifier and modulator, c¢lass B; for plate-
maodulated r-f amplifier in class © telephony:
wund as an r-f power amplifier and osclllator

TELE-TECH + JYanuary, 1950

in class € telegraphy. The vhf beam power
amplifier, type 2E24 (second from left), has
been developed for use as a plate-mnodulated
r-f power amplifier in class C telephony and
as an r-f amplifier and oscillator in class C
telegraphy. Type 222 pentode power amplifier
oscillator (extreme left) is suitable for class
C r-f amplifier or oscillator service and 4s a
suppressor-modulated class C amplifier. The
miniature beam pentode. type 2E30 (second
from right), may be used as a class Al, AB1
or AB2 a-f amplifier and modulator; r-f power
amplifier and oscillater in Class C telegraphy:
and as an r-f power amplifier in class C
telephony.—Rylvania FEleciric Products, Ine.,
Emporium, Pa.

Storecaster Receiver

The entire operation of the $-17-4, FM re-
coiver, (with the exceplion of being turned on
and off) is controlled by the ¥FM broadcast

Y

e

which it is

statinn (o Lluned. Volume may
he raised when commercial announcements
are made and lowered again when the mu-
sicul program is resumed. The receiver re-
sponds to coded transmissions of pulses or
tones whieh can silence the receiver or con-
1rul volume. Unigque tfeatures of the &-17-A
are low r-I intermodulation characteristics,
extreine stability, and high fAdelity of I-F
amplifier and audio section.—Collins Audlo

Produets Co., Inc., I'. 0. Box 368, Mountain-
side, N.

Dark-Face TV Tubes

A flterglass” face plate has
porated in two mew 12-in. TV picture fubes
whicli provide better contrast by reducing
halation on the iube facc and reducing re-
flections from surrounding areas. Designated
as the 12[P4A rajuminized) and the 12LP4A
inon-alwninized). the glass tubes have a face
plate with a built-in filter. List priccs in
the Bast are: $47.10 for the

bren incor-

1ZKPAA and
£44.40 ror the 121,.Pix—dieneral Electrie Co.,
Syracuse, N. Y.

I186mm Sound Camera

The “Cine-Voice" 16mm sound camera is
driven by a <onstant-speed eleciric 'motor,
23  minutes record-

allowiny of continuous

ng. The compiele system is reasonable (§835)

and is 1deal for short interviews and similar
program applications in TV broadcasting. To
roeeord the actual sounds as they occur, along
wilh the picture, it is only necessary to
nlace the microphone out of camera range,
adjust 1ihe amplifier and shooi. Camera
weighs 121  1bs.—Berndt-Bach., Fne., 7379
Beverly Blvd.,, Los Angeles 36, Calif.
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Beni-Gun Ion Trap

Better pictorial resolution as well as grzater
simplicity and economy, is claimed for the
bent-gun trap featured by current DuMont

TV {iubes in the 13%-, 153%-, 16-, and 19-in.
sizes. In this design the electron and ion
beam is aimed by hending the gun so that
the ions will be trapped by the anode bdarrel
structure, and the electron beam Is then
brought to the axis by the action of a single
magnetic field. Two bending magnetic felds
are reguired. The first magnet iénds to make
the beam travel away from the axls, while
the second is needed to bring the beam back
to travel along the tube axis.—Allen B, Du-
Mont Laboratories, Inc., Tube Div., 2 Main
Ave., Passaie, N. J.

Studio Console

A medium-sized studio conscle (52-
may be used Ifor AM-FM or tele
main or sub-studio service has a complete

self-eontained speech input system with pro-
vigions for 4 microphones, 2 transcription
turntables, networlkk and vemole lines. It is
also provided with preamplifiers for mlerg-
phones plus line and menitoring amplifler
for the Iigh level circuits.—Gates Radie¢ Cn,

Quiney, T
FPentode
Modifieations introduced into type $E27A/5-
125R pentode contributes primarily te tube
iife. simplifies rooling, and increases the

maximum plate dissipation. Physical size
and electrical ehavacteristics make iu di-
rectly interchangeable with type 4E27. Among

Jdesign innovations on the new tube are feat-
ures such as moulded-glass header, shell type
base. low-loss leads, non-emitting grids and
a Pyrovac plate. Tt is rated conservativelr
at 123 watts plate dissipation and is designed
for vhf applications.—Eitcl-McCualloughb, Inec.,
240 San Mateo Ave., San Bruna, Calif.
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New Parts for Design Engineers

Terminal Block

The need for wrapping wires around atuds
or applving terminals to wire ends is elim-
inaled when the new solderless-type “Bapco’”

blocks are used. These
with compression type
solderlesy units, each capahle of receiving
wires from No. 10 to 6 AW, Wires are at-
tached 1o Dblock by tightening serews after
inserzion of stripped wires, Rlocks are rated
at 33 amps.. 800 v. and are available in 4,
8 and 1: circuit sizes.—Buchanan FElectrical
Products Corp., 1290 Central Ave., Hillside,
N. J

molded terniinal
blocks are provided

Disc Cerumic Capacitors

Wafer-thin disc ceramic capacitors have
been developed in ratings up to .01 or 2 x
L004 uf. 500 volts DC working. Consisting of
half-dime or dime-sized cerainic plates, these
new components are of extremely high die-
lectric constant with silvered electrodes Ared
on heith faces of the dise. Uni-directional
leads are soldered io the silvering and the
capaciiors are coated with a lough, moisture.
resistant insulating resin.—Sprague Products
Co., North Admus, Mass.

Horizontal Deflection
Components

The 203D1 magnetic deflection voke (right)
ig onz of four new components designed for
high-efficizncy horizontal deflection systems.

% E5 -
It is iniended for use with the 10BPY, 12LP4,
and similar piclure tubes having a deflection
angle uy to about 8§2° and operating at an
anode [potential up to 12 kv, The 21771
horizental-deflection-output and high-voltage

tranzformer (left) has been developed for use
with a single 6AU-GT driver tube and two
1V2 rectifler tubes with a voltage-doubler ar-
rangement to supply a de output voltage up
to 12 kv. The iterminal board of the 217T1
contains 2 sockets tor 1V2 rectifier tubes and
provides mountings for 3 high-voltage capaci-
tors. In addition, terminais are included for
connections of width conirol 206R1 {center)
and linearity conirot 20TRR1.-—Radio Corpora-
tion of America, Tuhe Dept., Marrison, N. J.

Metallized Paper Capacitor

A new, improved midget self-bealing mor-
allized paper capacitor in Dbolh hermetically
sealed and cardboard tubular designs has

been developed
vollage ratings up to 640 wv.

and are mow avallable In
Known as ‘‘Met-
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alite”’, these space-saving units are aboutl
one-third to one-fourth the size and weight
of conventional capacitors how being manu-
factured.-—Astron Corp., 900 Passaic Ave,
East Newark, N, J.

Selenium Rectifier

Dual selenium
123 -in.
mtermittent

rectifier elenments measuring
have becn developed for
duty, medium

TY-in. X
high <c¢urrent,

voltage (55¢ volts and below) applications.
Fach dual element consists of two 61 X 74in.
platez slrapped in parallel and rated in a
3-phase bridge circuit at 34 amps.. for con-
tininous duty sell-cooling; 85 amps. for con-
tinuous duty fan cooling; and 340 amps. for
highly Intermittent dutv.—International Ree-
tifier Corp., 6809 South Viectorie Ave., Los
Angelcs 43, Calif.

Meotor Controller

Tully magnetic in operation, a new inanual
molor controller and enclosed goneral pure
pose circuit breaker is avalilable in single,
2- and 3-pole construction. The breaker is
houged in NEMA type lA dJdust-resisting stewl
enclosuve. Features include a #pecial twpe
hinged cover which permits easy removal for
wiring DUrposes, b conveniently located
knockoutls, and ample padlockiag facilitise.
Maximum ratings are: 50 amps., 250 v, ae,
7.5 HP, 250 v, singlc phase 60 cps; 1¢ TP,
23% v, 3 phase, 60 cps; interrapring capacity
of 5000 amps.—Heinemann Hicctrie Co., 49
Plum St., Trenton, X. J,

Plastic Tubwlar Capacitor

To all appcarances the self-moldad paper-
tube plastic tubular capaciier (type $7) is
the usual paper-tube tubular with sealed ends

and

imbedded pigtail

leads. But the type
87 has the same seclion, the samc impreg-
nant, and the same characleristics ax he
more-expensive Durantite capacitor except
that it does not have a molded case. I3y
eliminaling the molded case (using the -
per tube as a eld and case) marked econ-
oniies have been effected. There is no liquid
or liguefying impregaant to leak out, conse-
quently the drip temperatiures of the overall
dip waxes will not be lowered. Operation of
the type 87 at {lemperatures as high as
212°* ¥.  is possible. Also, its dielectric
strength at the elevated temperatures is
such that it can be operaled aut iis rated
voltage at 212° . without danger.—Aerovox
Corp., New Bedford, Mass.
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Potentiometer

Model 748 differential computing potentiom-
eter has been designed primarily for appli-
cations requiring the addition or =subtraction

of 2 variables In a single unit, with 1 voltage
source. It can replace 2 potentiometers when
one is being used for compensation or cor-
rection purposes. Retaining tlhie high inherent
accuracy of a single potentiometer, this dual
unit, through c¢oin-silver precision slip rings
in the cover plate, will produce a net voltage
sum or difference when one variable rotates
the shatt, while the other rotates the body
of the potentiometer. Maximum overall re-
sistance is (%£10%) 150,000 ohms. Electrical
angle of rotation is 354.3%, =0.5°. Mechanical
rotatlon is continuous and service life is over
1 million cycles—Fairchild Camera & In-
strurment Corp., 88-06 Yan Wyck Blvd., Jn-
maica 1, N. ¥.

Ganged Potentiometers

Complete conitrol scctions. designed ifor use
with IRC's new miniature @ controls, can be
added to ly¥pes @, PQ and RQ just ag

WOLTISEGTION
GLE CONTROL

switches are attached, Each “Multigection™
adds 19/32-in. to the basic control. and with
these units an endless varigty of duals, tri-
ples, and even quadruples can be readily
assembled without special 1ools. “Multiser-
tions'” are supplied in 17 different vesistance
values, ranging Irom 1000 ohms to 10 meg-
ohms.—International Resistance Co., 101 N,
Broad §t., Philadelphin 8, Pa.

Deflection Yoke Shield

A vew powdered-iron defleciion volke shield,
i the shape ol 1wo half evlinders, =aves tre-
mendous iirme in the assembly opecrations on

+

detlection vokes. In place of usual winding
procedure with soft iren wire, the Lwo ¢ylin-
der halves are slipped into place around the
electrieal winding and held with a few wraps
of tape. Cosl of powdered-iron shields and
soft-iron.  windings are approximately the
same while electrical characileristics of the
powdered iron are helter than those of the
iron wire.-—Henry L. Crowley Co.. 1 Central
Ave., West Orange, N. J.

TELE-TECH ¢+ January, 1950
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Build more quality into
your TV sets with Kester
“Resin-Five”” Core Solder

MADE ONLY FROM NEWLY MINED
GRADE A TIN AND VIRGIN LEAD

AN - COTIALUE + » » nan—conduclive

Kester... Standard for the TV and Radio Fields

TELE - TECH

January, 1950

TV—the nation’s fastest growing
business demands the nation’s num-
ber 1 solder. Kester "Resin-Five”
Core Solder, formulated especially
for TV, will out perform any solder
of the rosin-core type. It easily
solders such metals as brass, zinc,
nickel-plate, copper, and ferrous
alloys.

“"Resin-Five” flux is more active
and stable than any other rosin-
type flux. Yet it is absolutely non-
corrosive and non-conductive.

FREE TECHNICAL MANUAL—Send for Your Copy
of —SOLDER and Soldering Technique.

Kester Solder Company
4210 Wrightwood Avenve » Chicago 39, lilinois
Newark, New Jersey + Brantford, Canada
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WASHINGTON
Hews Letter

Latest Radio and Communications News Developments Summarized by Tele-Tech's Washington Bureau

PUBLIC TESTS OF COLOR-TV—The FCC having
ordered the devisers of color TV systems to have
receivers under public tests during December, January
and February, some reports of video viewers should
be ready before the color-TV hearings wind up. It was
significant for radio engineers that field tests and ex-
perimentation in color video are to be both in the
present black-and-white VHF band and the UHF 470-
890 MC band. Color TV comparative tests resume Feb.
23-25 with the CTI (Color Television Inc.) showing, and
further demonstrations of CBS and RCA systems. The
further direct testimony and cross-examination phases
of the FCC hearings resumes in mid-February and
every indication is that the allocation-freeze proceed-
ings will not be able to be started until April.

AM LICENSES IN DEMAND—That sound broad-
casting still has its place in the sun is evidenced realis-
tically by the continued flow of construction-permit
applications into the FCC for new AM broadecasting
stations. FM broadcasting, however, has shown a
definite down-trend.

New FM applications have almost dried up completely
so enly 48 applications were pending in early December
and a large number of approved construction permits
for FM stations have even been cancelled.

MONUMENTAL PIECE OF WORK —Engineers are
calling attention to fine achievement of the FCC in its
allocations of frequency space for the several score
of mobile safety and special radio services with their
nearly 70,000 licensed stations. The allocaticns became
effective Nov. 1 and in the months of November and
December the new frequency assignments have been
put into effect by the various land transportation, indus-
trial, common carrier and safety licenses with hardly
a creak and with no major hitches. The only complaints
have been from a few minor special industrial radio
services like store delivery vehicles ete. which in their
operations did not qualify in the public interest.

$375 MILLION FOR MILITARY PROCUREMENT —
For the remainder of the present government fiscal year
which ends June 30, 1950, the three armed services have
a total of around $375,000,000 for procurement of com-
munications-electronics equipment and components
which has been flowing out; appropriately at the
Yuletide season, in contracts to the radio manufacturing
companies. The Air Force has the largest fund—$163 -
000,000 of which some $45 million is to be expended
for equipment for tactical electronic systems and $50
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million is set aside for aids to navigation and UHF
conversion of present facilities. The Signal Corps has
the next largest amount for new procurement—3$115,-
000,000, together with an added $15-20 million for pro-
curement under the North Atlantic Pact military assist-
ance program.

NAVY’'S REMAINING APPROPRIATION —The
Navy Department has available for the rest of this 1350
current fiscal year $68,472,000 for communications-
radar-electronics equipment procurement. Of this the
Bureau of Ships’ Electronics Division has coutrol of
spending $52,532,000 for the equipment needs of the
Fleet, the Navy shore facilities and the Marine Corps;
and the Bureau of Aeronautics received an allocation
of $15,940,000 for naval aviation. It will be recalled that,
unlike previous years, Congress did not pass the ap-
propriation bills for the government until the closing
days of the session last fall and the fiscal year of 1950
had already been under way for over four monaths.

PROPAGATION, TROPOSPHERIC ETC. BEFORE
FCC—The FCC's history-making television survey with
its probing into the video medium of color, which has
such a widespread popular appeal, shifts during this
month (January) into a more basically important
sphere—the consideration of the future Television
Standards to fit both the present UHF and the upcom-
ing UHF frequency bands. When the Commission
reaches this phase of its proceedings, the general public
interest and daily press coverage will diminish because
the testimony will be on the highly technical subjects
of propagation, tropospheric iinterference, polycasting,
stratovision and the principles of allocation. For radio
engineers this phase of the FCC proceedings will be
of paramount significance and the Commission itself will
find it of the greatest benefit in the plotting of televi-
sion’s course in the upper bands. Out of the technical
evidence, the FCC will be able to evolve its all-
important decision to lift the “freeze” on television
station construction and location, a step which will
speed the TV art tremendously.

MISCELLANY—Microwave systems now havs come
to forefront as the method proving most efficacious for
many major mobile radio services, especially railroads,
power utilities, and petroleum industry . .. FCC com-
missioner Sterling predicted recently that within three
to five years 90 per cent of all taxicabs will he radio-
equipped.

ROLAND C. DAVIES
Washingtorn Editor

National Press Building
Washington, D. C.

TELE-TECH + January. 1950
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1.2 lines of television signal.
Horizental synchronizing and
blonking pulses a! each end.
Video modulation in center.

marker oscitlators used in
seiting sweep speeds to

Froctional part of a line
Horizontal synchronizing ond
biosking ore shown

shown

Fractianol part of line neor
center of line. Video modula-
fion produced by wedge, is

Lleading edge of horizon-
1al synchronizing pulse.

—W

0SCILLOGRAPH

~ # The Du Mont Type 280-A is a
precisioninstrument especially
designed to make possible a com-
plete, accurate analysis of the com-
posite television signal, for install-
ing and maintaining transmitter
and studic equipment in accord-
ance with existing standards.

For permanent record of this
analysis, oscillograms may be pho-
tographed from the screen of the
Type 280-A with either the Du Mont
Type 314-A or Type 271 Oscillo-
graph-record camera.

This instrument now utfilizes the

new Du Mont Type SXP—Cathode-
ray Tube, resulting in an overall
deflection sensitivity of 0.1 volt
peak-to-peak per inch.

Pertinent to the television analy-
sis, this increased sensitivity pro-
vides sufficient deflection of the
composite signal to obtain a de-
tailed analysis of the synchronizing
pulses, without causing amplifier
overload.

Both the high- and low-operaling
polentials of the Type 280-A are
supplied by a separate unit con-
lained in the Type 280-A.

HIGH VOLTAGE OSCILLOGKAPH INDICATOR UNIT

» Du Monl Type 5XP- Cathode-ray Tube:
operated at acceleraling potentials vari-
able from 7,000 1o 12,000 volts.

¢ Wide-band vertical amplifier provides
dellection over three times useful scan.
% Frequency response to 10 megacycles
(down 3db).

VIBED SYNCHRONIZER

% Synchronizes the sweep-generator io
eilther or both of the interlaced fields.

® A lield and line selecior and a vernier
delay permit selection of any single line
or porlion of a single line on the T.V
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% Compensated. linear.sawlooth gener-
ator. Sweeps variable from | to 15,000
microseconds,

% A strobe marker oulpul may be fed to
a slandard lelevision moniior to deter.
mine the portion of the picture being
displayed on the Type 280-A.

AND DELAY UNIT

raster, {or critical study.

» Will calibrate the sweep at intervals
of 0.2, 1, or 10 microseconds per inch.

» Tesi.pulse oulput with fixed 25 micro-
second delay.

B

.«‘c_n,


www.americanradiohistory.com

IRE National Convention
Scheduled for March 6-9

The 1950 IRE national convertion
will take place on March 6-9 at the
Hotel Commodore and Grand Central
Palace, New York City, with “Behind
the Scenes in Radio-Electronics” as
the convention theme. Manufacturers
displays will be exhibited at Grand
Central Palace under the general ex-
hibit title, “Spotlighting the New.”

Seven especially planned symposia
will be presented to Institute members.

The symposia and their sponsors
have scheduled tentative programs as
follows: Network Synthesis in the
Time Domain; Circuit Groups; Nu-
clear Science and the Radio Engineers,
Nuclear Science Group, Industrial De-
sign; Broadcast and Television Re-
ceiver Groups, Engineering for Quality
in Television, Quality Control Groups;
Noise and Distortion in Sound Record-
ing Transmission System, Audio
Group; Basic Circuit Elements, Com-
mittee on Instruments and Measure-
ments; Television, Special Committee.

New Motorola Laboratory

Plans for the erection of a new re-
search laboratory and specialized pro-
duction building in Phoenix, Arizona
have been announced by Paul V. Gal-
vin, president of Motorola, Inc. The
building, a 40,000 sq. ft. single-story
structure, will be ready for occupancy
Mar. 1 and will supplement the lab-
oratory now in use at 1100 N, Central
Ave,, Phoenix.

Westonn Modernization Data

Modernization data is now available
for owners of the earlier types of the
Weston model 788 tubecheckers. All
former types may be modified to in-
clude the latest tube calibration data.
The conversion itself is not too diffi-
cult, and can easily be made by the
user with simple tools. It is not neces-
sary to return the checker to the fac-
tory. This conversion is advisable for
Weston Model 798 Types 3, 3A, 4, 4A,
3, 5A, 6 and 6A Tubecheckers. For
modernization data write to Weston
Electrical Instrument Corp., 614 Frel-
inghuysen Avenue, Newark 5, N. J.

World Broadeasting Seminar

Dr. Arno Huth, in addition to his
general courses on world radio, is com-
mencing a seminar in international
broadcasting. It will be limited to a
small number of radic students and
professionals particularly interested in
international radio-communications.

Qutstanding specialists in the field
will participate as guest speakers.
They are: Fernand Auberionois. Chief
French Section, International Broad-
casting Division, U. S. Department of
State; Kenneth D. Fry, Radio Direc-
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tor, former Chief of the ‘“Voice of
America”; W. Gibson Parker, Chief of
Production, Radio Division of the
United Nations, and several well-
known technical experts.

The seminar, the first of ils kind,
will be devoted to basic research on
technical and practical professicnal
problems. It opens on Feb. 8 and
runs for fifteen weeks, every Wednes-
day at 8:30 P. M. Admission only
upon application 1o Dr. Huth, New
School for Social Research, 66 West
12th St., New York City 11.

Built-in TV Antenna Systems
In New Apartment Projects

Under contracts placed by a group
ot New York City realtors, Commercial
Radio Sound Corp., RCA sound prod-
ucts representative in the New York
area, is supplying RCA Television An-
tenaplex Systems which will be in-
stalled as integral engineering fea-
tures of three large apartment projects
on the same basis as heating, plumb-
ing, and ventilating systems.

To obtain high quality reception
from all stations, future tenants of
these buildings will only need to plug
their TV sets into an antenna wall
outlet, in the same manner that the
power cord is plugged into a utility
outlet. This action by the New York
group is believed to indicate a trend
among metropolitan realtors toward
making built-in television antenna
systems available to the millions of
apartment dwellers in TV areas
throughout the country.

NEW NAMES & ADDRESSES

Storer and Schem, Cincinnati repre-
sentative of the Ward Leonard Elec-
tric Co., Mount Vernon, N. Y., has
changed their name to Sheldon Storer
and Associates. The address remains

the same—Transportation Bldg., 307
East 4th St., Cincinnati 2, Ohio.
Burlingame Associates, manufac-

turers’ representative, and its affiliate,
Brujac Electronic Corp.,, have moved
to larger modern quarters at 103 La-
tayette St, New York 13, N. Y. Four-
teen field engineers cover the area
bounded by Washington, D. C. on the
south, Buffalo, N. Y. on the north, and
extending eastward to the Atlantic
Ccean.

Radio Engineering Laboratories of
Long Island City, N. Y., has announced
consolidation of operations into their
main plant at 36-40 37th St., Long Is-
land City 1, N. Y.

* * #

Gates Radio Co., Quincy, IIl., broad-
cast equipment manufacturers have
opened a new factory branch at 2700
Polk Ave., Houston, Texas.
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ONE MILLIONTH TV TUNER

G. E. Swanson (right), president of Standard

Coil Products, Inc., Chicago, Ill., is pre.
sented with the company’s one millionth
TV iuner by . R. Johnson, plant superinten-
dent of the Los Angeles factor. It has been
estimated that 40% of the TV receivers
produced in the U. S. this year will incor-
porate the “Standard Tuner” as a component

Coming Events

January 11-13—Society of Plastics En-
gineers, Annual Conference, Hotel
Carter, Cleveland, Ohio.

January 23-27 — Ameriean Standards
Assoc., Five Day Seminar on Prin-
ciples and Technics of Organizing
Company Standardization Worls,
Room 501-A, Engineering Societies
Bldg.,, 29 West 39th St., New York
City.

January 30 - February 3 — American
Institute of Electrical Engineers,
Winter General Meeting, Hotel Stat-
ler, New York City.

February 6-8—Television Institute and
Trade Show, 5th Annual Exhibit,
Hotel New Yorker, New York City.

February 27-March 3 — American So-
ciety of Tesling Malerials, Commit-
tee Week and Spring Meeting, Hotel
William Penn, Pittsburgh, Pa.

March 6-9—IRE 1950 National Con-

vention, Hotel Commodere and
Grand Central Palace, New York
City.

April 5-7T—Midwest Power Conference,
Sponsored by Illinois Institute of
Technology with cooperation of 18
universities and professional socie-
ties, Sherman Holel, Chicago.

Avpril 29 —IRE, Cincinnati Secfion,
Fourth Annual Spring Technical
Conference, Engineering Society
Hdgtrs., Cincinnati, Ohio.

May 12-13—Armed Forces Communi-
calions Association. Fourtth Annual
Meeting, Astoria, New York City,
and Fort Monmouth, N. J.

June 26-30 — American Society for
Testing Materials, Chalfonte-Had-
don Hall, Atlantic City, N. J.
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New Philco Appointments

Larry F. Hardy has Dbeen named
president of the television and radio
division ol Philco Corp. and Frederick
G. Ogilby has been appointed vice
presiceni—sales of the same cdivision.
Joseph H. Gillies, vice president and
a member of the board of directors of
Philco Corp., will assume full respon-
sibility for all TV-radio operations in
his new capacity as vice-chairman of
the division executive committee.

Raytheon Enlarges Tube Plant
in Waltham, Mass.

As a result of the tremendously in-
creased demand for cathode ray tubes,
the Raytheon Manufacturing Co. has
had to enlarge its power tube division
plant in Waltham, Mass. Construction
of a two story addition at the north
end has just started which, when com-
pleted in April 1950, will result in the
Waltham plant having a total of ap-
proximately 145,000 sq. ft. This plant
is in addition to Raytheon’s equip-
ment manufacturing, sales and ac-
counting department hbuildings in
Waltham, and receiving tube and en-
gineering buildings in Newton, Mass.

New National Moldite Rep

Appointment of Jerry Golten Co. of
Chicago as midwesl sales engineering
representative has been announced by
Sidney Lowenberg, sales manager of
National Moldite Co., Hillside, N. J.,
manufacturers of magnetic iron cores.

The Gase for U.S.- TV Standards in South America

Already the basis for the largest
television operation in the world, U. S.
television standards seem to be the
logical selection for adoption by other
exjsting and proposed television sys-
tems. As recently as last summer the
first international television standards
conference was held at Zurich, Swit-
zerland, and attended by the repre-
sentatives ot eleven nations. Con-
siderable interest was expressed in
ithe U. S. standards and agreement was
expressed with much of the reasoning
behind them.

Irrespective of whatever standards
are adopted common standards should
undoubtedly be selected by all the
countries in each continent. There do
not seem to be any objections to this
proposal and it is possible to detail in-
numerable reasons for it, among them
being ease of interconnection of relays,
reduction of equipment costs through
greatly increased common markets,
and vast resources of program ma-
terial on which to draw.

The RMA is active in this field and
the Engineering Department is mak-
ing available RMA standards to trade
organizations abroad. At the same
iime the Export Committee and the
Transmitter Department are very ac-
tive in promoting U.S. standards in
South America. The region South of
the Border is almost virgin territory
as far as television egquipment sales
are concerned, As reported in Tele-
Tcch., the General Electric Co. has
supplied a 5 KW television transmit-
ter and a number of receivers to Tele-

visao de Brazil to be used by PRA-9,
Rio de Janeiro. But apart from this
and a few o¢ther transactions very
little has actually occurred to speed
the adoption of U. S. standards.

At this time when the television in-
dustry is slowly coming to an ice-
bound standstill due to delays on the
part of the “Frozen Communications
Commission” in its disposition of the
hitherto unassigned VHF and UHF
channels, an oullet {0 the south—or
north—would be a boen to many
manufacturers with overloaded trans-
mitter stockrooms and personnel prob-
lems.

Naturally the wvarious transmitter
manufacturers concerned do not make
known their plans and hopes for sales
until the contract is signed, but it
does seem that more vigorous activity
along these lines is in order.

At present Brifish receivers are of
no value on this continent due to tun-
ing range differencas, scanning dis-
similarities, and to a very minor ex-
tent, supply voltage characterestics.
For the same reason sets made in this
country are useless in Great Britain.
If the preliminary work of the Inter-
national Television Standards Confer-
ence is ratified and the proposition
concerning the divorcement of the
vertical frame repetition rate from the
supply frequency is adopted, it will
mean that, even if standards of 525/60
or 625/50 are used, no problem will
be involved in applying simple modi-
fications to make sets work in any
country on either system.

?e”d//.r?ad]b a;swers your

TRANSFORMER and REACTOR PROBLEMS!

Weight 200 Ibs.

6 KVA POWER PULSE
TRANSFORMER TRANSFORMERS
’ € Primory Volis 50 fo
10,000. -

A.F. Secondary Volts 50
TRANSFORMER te 30,000,
l " Pulse Widths .2 Mic-

n
"&L g PPS, 100 to 2500,

o E

0~

B

Weight 1 oz,

Regardless of how unusual your speci-
fications, or whether your order is for
one or a million, Bendix Radio will
design and build hermedically sealed
transformers and reactors to meet your
needs—as well as government specifi-

BENDIX

PR~
(BENDIX RADIO])
RS LR

RCG. U.S. PAT. OFF.

Signal

hands of Bendix Radio.

BALTIMORE 4, MARYLAND

Export 5ales: Bendix International Division, 72 Filth Avenue, New York 11, New York

roseconds to & Micro-
seconds. Repetition rote,

K.V. A, 000001 to
2000

cations Jan-T-27, U.S. Navy 16-T-30,
Corps 71-4942 and others.
Whatever your application, get exactly
what you want, from a completely reli-
able source—put your problems in the

RADIO DIVISION of

TRANSFORMERS

1 Microwak to & KVA Lew or
High Ambiont Temperature
Transformers up to 200° C.

—

REACTORS
1 Microhenry fo 1000 Henrys.
.1 Milliamp to 30 Amps.
Tuned Reactors.
Tolerance + 1%.

Saturable Reactors for Many
Purposes.

Write for more
information or
outline your
requirements.

AViATION CORPORATION

TELE-TECH * January, 1950

www americanradiohistorv com

47


www.americanradiohistory.com

THE NEW

HE jL-10 PICKUP is a new Astatic achievement in tonc

arms for 78 RPM record reproduction — it's a new accom-

Ce plishment in quality construction at a cost heretofore asso-

%i"-ﬂé ciated with vastly inferior equipment. The JL-10 has a rugged.

o drawn steel arm, modemly attractive in curved design with

decorative ribs. Its styling and dark brown Hammerlin finish

will make it a harmonious part of any phonograph. The L-10 Crystal Cartridge

is specially designed for this tone arm and is available only in this combination.

It provides high output of approximately 4.0 volts, ample for use with one-tube

amplifiers. The response is ideal for general 78 RPM record reproduction. Needle

pressure of 1% oz. assures long record life. You will want the complete
specifications and prices on this bright new Astatic Pickup for your records.

UWnite Joday LMY .

o

CORPORATION

Astatic Crystal Devices manufactured L CONNEAUT, OHIO
under Brush Development Co. patents N CANADA: CANADIAN ASTATIC 10, TORNTD, ONTARIG

Square ¢ Rectangular ¢ Triangular
Round and Half-Round

With a wide range of stock arbors ... plus the
specialized ability to engineer special tubes . . .
PARAMOUNT can produce the exact shape and size
you need for coil forms or other uses. Hi-Dielectric,
Hi-Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines. Tol-
erances plus or minus .002". Made to your speci-
fications or engineered for YOU.

Inside Perimeters from .592" to 19.0°

617 LAFAYETTE ST., FORT WAYNE 2, IND,
Manufacturers of Paper Tubing for the Electrical Industry
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PERSONNEL

LAy j

Kenneth D. Turner has been ap-
pon}ted .vice—president in charge of
engineering for the Admiral Corp.,
3800 Cortland St., Chicage 47, IlL
Robert M. Jones has been appointed
director of engineering of the elec-
tronics division.

.LEW_iS M. Clement, director of en-
gineering and research, of the Crosley
Division, Avco Mig. Corp., Cincinnati,
has .been named chairman of the Ex-~
ecutive Committee of the Receiver
Section, RMA Engineering Dept. He
succeeds Dormian D. Israel, executive
vice president of Emerson Radio &
Phonograph Corp., New York City.

Herbert DuVal, Jr.
has joined Airborne
Instruments Labora-
tory, Mineola, N, Y..
as technical assis-
tant to H. R. Skifier,
president. His pre.
vious afliliations
were with General
Electric as head of
naval electrenics
commercial activi-
ties and later v-p.
of WPTR, Albany,
N. Y.

John A. Hickey, associaled with the
Radio Receiving Tube Division of Ray-
theon Mfg. Co., as a radio tube appli-
cation engineer for the past fifteen
vears, has been appointed as an engi-
neering field adviser in the Raytheon
Replacement Tube Dept.,, Newton,
Mass.

The directers of Zenith Radio Corp.
have elected Dr. Alexander Elletf vice
president in charge of research, ac-
cording to an announcement by Com-
mander E. F. McDonald, Jr., president,
Dr. Ellett has headed Zenith’s research
laboratories since 1946 and one of his
major contributions has been to Phone-
vision which he made commercially
practicable. Phonevision is Zenith's
method of combining the lelephone
wire with regular television transmis-
sion to provide pay-as-you-see home
viewing.

gy
F- g

Vincent C. Hall, Jr., of 1515 Veterans
Foreign Wars Parkway, West Rox-
bury, Massachusetts, is now associated
with the Applied Physics Dept. of Na-
tional Research Corp., Cambridge,
Mass.

TV Interference
(Continued from page 29)

arrangements have Dbeen consid-
ered, The commercial form of one
effective circuit is shown in Fig. 4.
It consists of two-half sections, one
at end end (m = 0.6) with their at-
tenuation factor peaked at 40 MC,
with two intermediate low-pass
sections in the center, giving an ef-
fective attenuation of over 80 db.
Fig. 3b shows practical values for
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a filler for use with line impedances
of 52 to 72 ohms.

The constants selected may be al-
tered according to the values in the
table by selecting other wvalues of
cut-off frequencies should it be
necessary Lo attenuate some un-
usually strong harmonic present.

I arrangemenis which are  pic-
scribed are the work of Russell

neer for New York's high D-
WQXR and amaleur slation at

iz of  the Elecyonic Districuting
Uouglaston  Parkway, Douglaston,
producing the ers shown

te units oroin kl o
. B, Courtesy of Eldica.

Gated Beam Tube
(Continved from page 23)

Fig. 7 shows the limiter-discrimi- |
nator circuit designed for operation
in AC-DC receivers. At the standard
FM intermediate frequency of 10.7
MC, the output voltage for 75 KC
deviation 1s approximately 4.5 volts
rms. The AM rejection defined as
the ratio of AM output voltage to
FM output voltage taken with 30,
AM and 30% FM simultaneously
can be optimized to approximately
—35 db. The AM rejection charac-
teristic with respect to input signal
level 1g mrregular but is such that at
least 20 db of AM rejeciion is real-
ized at input voltages of 1 volt, and
15 to 30 db of AM vejeclion is real-
ized at signal voitages above the
optimized level of 1.25 wvolts rms.

Uil
|

[L i [w___.

L ] BRI
LIMITER & ‘OSTER-SFELEJ‘( I i
e L

O‘»' e . “

— IF =107 MC +-—

DB AM REJECTION
3004 AM VS 225 KC DEVIATION SIMUA TANEOUSLY

il Lo |
oo 20 500 1000

WEUT TO ANTENNA TERMINALS IN MICROVOLTS
300 OHMS IMPEDANCE
Fig. § Performance characteristic compared
with siondard limiter and dis¢riminalor
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Fig. 9: Audio output voltage versus deviation
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Fig. 8 shows the remarkably wide
and linear variations of plate cur-
rent with instantaneous f{requency
and indicates as well the effect of
the 300 ohm series plate resistor
upon this characleristic while Fig.
g shows the relationship between
audio output voltage and deviation.
This latter figure also indicates the
effect that the series plate resistor
has on both output and linearitv.
It should be noted that an increase
in output voltage from 3.75 to 4.5
volts rms is rea:ized by the omission
of the series plate resistor. However.
in receivers in which it is desired

to keep harmonic distortion to a
minimum, the use of the plate re-
sistor will give output with less
than 1% distortion whereas omit-
ting the resistor will give somewhat
grealer output at approximately 3%
distortion. The output voltages
shown are obtained using accelera-
tor voltage of 60 wvolts and plate
supply voltage of 80 volts. Higher
accelerator and plate voltages and
a correspondingly higher plate load
resistorr yields audio output of 15
volts rms for 75 KC deviation.

Part Two will appear in the Feb-
TUArY 1S5Ue.

THE CENCO-MEGAVAC PUMP

is an excellent mechanical unit for high speed evacuating in
cathode-ray and television tube production. This pump is proved
for fast initial evacuation and dependable and trouble-free service.
Makes an ideal unit for backing glass or metal diffusion pumps.
Speed at 1 micron, 375 ml; vacuum, 0.1 micron or better. Specify
No. 92015A Cenco-Megavac Pump mounted with base and motor
for 115 volt, 60 cycle AC operation.

(Also available with motors for
other voltages and frequencies.)

Write Dept. C17 for engineering Bulletin 10B
“High Vacuum Equipment.”’

Kinescaps
manufaciur-
ihg RCA Tube
Depariment,
Lancaster,
Fennsyl-
vania,

$195.00

G §C
«"\m‘ e
o ©

CENTRAL SCIENTIFIC COMPANY

; 1700 (RVING PARK ROAD, CHICAGO 13
NEW YORK BOSTON - SAN FRANCISCO NEWARK LOS ANGELES

TORONTO. MONTREAL
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GUN
MOUNTS

for

television

picture

tubes

Three
pillar
f construction

Write for sample
Haydu electronguns,
run your own tests,

and learn why we are
able to say, "'There are
no better guns made!”
Immediate delivery pos-
sible.

We also manufacture precision
electronic components for all
TV,
special-purpose tubes. New and

radio, radar, x-ray, «and

rebuilt glass machinery for tele-

vision radio, and lamp making.

HAYDU BROS.

PLAINFIELD NEW JERSEY
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. compatibility, and the like.

REPORT ON COLOR-TV

{(Continued from page 36)

Preceding the next comparative
demonstration, mentioned above,
will be the test of the CTI system
before the FCC on Feb. 20. It is
expected that CTI will be able to
put on a demonstration in Wash-
ington on this date but that the pic-
ture quality will not equal either of
the systems mentioned in this re-
port, mainly due to interline flicker
which is reported to be visible at
viewing distances of even 12 times
the picture height. Additional direct
testimony and cross-examination
will start Feb. 27.

FCC has issued a notice concern-
ing Field Tests. It asks manufac-
turers to conduct tests on apparatus
used in the CTI, CBS and RCA sys-
tems and also for TV reception data
in the UHF band. The subjects to
be covered are numerous, for in-
stance, regarding Color: picture
guality; desired to undesired signal
ratios for co-channel and adjacent
channel conditions, signal to noise,
The
UHF tests cover: transmitter power,
frequency stability and side-band
filters; receiver characteristics and
propagation.

If the lifting of the freeze and the
allocation of the UHF band must
wait upon the color decisicn—and
it is not clear why it must—then
the FCC will be under increasing
pressure to take action so as not to
hamper the continued growth of
Television in 1851-52.

Technics in Frequency
Adjustment of Quartz Crystals

Methods of changing the frecuency
of  high-frequency  thickness-shear
quartz crystals are presented in detail
in a new circular, “Fundamental Tech-
niques in Frequency Adjustment of
Quartz Crystals”, published by the
National Bureau of Standards and now
available from the Superintendent of
Docuwments, U. S. Government Printing
Office, Washington 25, D. C. at 10
cents a copy.

New TV Color System

The Prismacolor Corp. of 1992 South
Western Ave,, Chicago, Ill. has an-
nounced that it has a new color system
for television use. The company’s pres-
ident, Mr. Frederic Oakhill, said that
details were not available at this time
due {o current negotiations, but that
they would be released as soon as
possible,

design,

shop.

Because we specialize in the Elec-
tronics field, Par-Metal Products
excel in functional sfreamlined
rugged
beautiful finish, and economy.

Remember, Par-Metal
equipment is mode by
electronic speciolists,
not just a sheet metol

We manufacture Metal Housings for every pur-
pose — from a small receiver ta a deluxe broad-
cast transmifter. And the cost is low!

construction,
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Export Dept.: Rocke International Corp.
13 East 40 Street, New York 16, N. Y.
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Television Lighting Equipment

Century Lighting Inc, 41% West F3th St
New Tork 19, N. Y., has released 4 new
catalog (No, 3y on Television Studie Li -
ing. Al types of spols, arcs. a_nrl Speria
{ecis equipmenc are includesl.
also published catalogs on Thea
Ing (No. 1) and Architectural Tightling
2y, (Mention T-T)

Laboratory Power Equipment
{Form 549-M0G) on Kato-
light motor generator seis has been released
by the Kato Engineering Co,. 1415 Tirst
Ave., Mankalo, Minn. These new machines
are ussful for productien festing of elec-
tricol devices built for export requiring spe-
cizl voltages and frequencies, and alse tor
{aboratary applications, (Mention T-1)

A canalog sheet

UHF Precision Measuring
Instruments

Hewleti-Packard Co.. 333 Fage
ralo Alte, Calil, has issved a new
devoled entirely to UHF equipment
sizgnal generalors. covering the 450 to
MO band, are deserihed.  Caliby 3 slotled
lines and standing wave indicators combine
with microwave power Mmeters and anciliary
apparatus to offer a very complete line of
VUHI measuring units. The 1&-page hand-
hook and loose 4-page insert listing other
HF  equipment manufac ved Dy llewlelt-
Packard, as well as addresses of field vepre-
sentatives, forms a useful veferesnce for engi-
peers.  (Mention T-T)

Cluteh Head Screws

Tre United Orew and Bolt Corp, 25713 West
Cullerton Ave., Chicago $, Ill. has publishel
a4 new catalog describing its comprehensive
line of cluteh head screws and drivers. The
use of recess and mating driver on assembly
lines have resulted in production lncreases
from 15 to 50% (Mention T-T;

ALl Rd.,
catalog

Mixing TV Signals
{Continued from page 18)
lator provided the sine wave neces-

Three |

sary for phase shifting and was first |

operated at 15,750 cps with the |

plate circuit tuned to the second
harmonic 31,500 cps. The 31,500 cps
signal is necessary to lock in the
master oscillator in the sync gen-
erator TG-1A. This provided a rigid
lock, but some jitter was noticeable
at the top of the picture. The oscil-
lator was changed to operate at a
frequency of 31,500 cps resulting in

a very stable operation without jit- |

ter. Since the latter change it is
assumed that it is possible to elimi-
nate a transformer T-2 and tube
V-4, thus simplifying the circuit
and reducing components. The pri-
mary of T-3 would then be in the
plate circuit of the oscillator and
tuned tc 31,500 cps.

The basic idea in this article was
obtained from an article on Inter-
locked Scanning for Network Tele-
vision by James R. De Baun, NBC-
TV, N. Y, in the RCA Review,
December 1947. Acknowledgment is
due F. J. Gasking of NBC-TV, Wash-~
ington, D, C., for his specific con-
tribution to this project.
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TANDARD SPEAKER MFG. CO. Inc.

presents the most advaneced design in
high frequencey tweeters
ADVANTAGES

o Lends itself to new or exist-
ing equipment,

ST-1
wilb
mouming
screen

s Has powerrating consistent
with modern requirements.

* Good power conversion
efficiency.

e Excellenthighfrequencyre-

900 to ST-1
ANEE - urited n i i i
| Uequi’“t}yl 00,0 (y(hs \ woune sponse with low distortion.
o " o 1 .
be ygdnre 5 ol e e Has 70° dispersion angle.
Tmpt L . N
Power Handling g walls * Requires no filter or divid-
Capatity ol ing network
rl/,ul\\d = *
Dlsp("rsu)l\- \“ <0 dl-gruc.\
eriaca o 3 :
md\ s sree «)‘1/4 ‘_“" Write to 'ﬁwz‘ory for complete
W d‘il\ foes seceen 54 i technical catalog AE-1.
1t ) 2% 1y ; i
Heights Manufacturer's prices upon request.

Dcp\\\

STAN]IAR]] SPEAKER MANUFACTURING 00., mc

II3-35 200+h STREET ST ALBANS 12, :

HOOK-UP WIRE

as per JAN-C.76, in all color tracers
ALL GAUGES

single and multiple cond., also shielded

Stranded Solid
gauge 720 9.89 8.90
#22 9.07 8.16

per thousand feet of
EACH color and size f.o.b. New York

if color tracer per our choice

20% DISCOUNT

LEGRI S COMPANY INC.

Phone: Academy 2-0018

“HEADQUARTERS” for
RESISTORS & POTENTIOMETERS
made by ALLEN-BRADLEY CO.

New York 25, N. V.

130 West 102 St.

ASK FOR

our prices
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BETTER CON‘NECTIONS

-;,_Joues BARRIER
TERMINAL -'STR I'Ps

leukuge path -is ‘increased — ct shons flom frayed £l

“ terminal- wires prevented by bakelité barriers  placed

hetween terminals. Binder stréws and Igrmmuls brass,
nickel-plated. Insulation, black molded bakelite. Finest .
construction. Add much to equipment's effect.

Jones Means Proven Quality

He, 2-142 Ho, 2-142-Y

Mustrated: Screw Terminals — Screw and Solder Terminals —
Screw Terminal above Panel with Solder Terminal below. Every
type of connection,

Six series neet every requirement: No. 140, 5-40 screws;
No. 141, 6-32 screws; No, 142, B-32 screws; No, 150, 10-32
screws; No, 151, 12-32 screws; No. 152, %4-28 screws,

Catalog No. 16 lists complete line of Barrier Strips, and other
Jones FElectrical Connecting Devices, Send for your copy.

"Howarp B. JoNES DiviSioN

CINCH MANUFACTURING CORPORATION

CHICAGO 24, ILLINOIS ’
:I?IAISY Oli‘UNIT’E-D.-CAR!'FASTENER QORP;

ﬂ[aétw Clamp

TOPS tor TV ™

Perfect Control of LEAD-IN TAPES

Only ONE Nail or Screw
Perfect Insulation
Weatherproof
Tough-Pliable-Permanent
for the life of the building.

| Makers of famous C. P.C. 742
. Plastic Clamp in 21 S:zes

Writa for
Circular 410

(OMIMERCIAL FlllSl'!tS tll

MERCHANDISE MART » CHICAGO 54

52

SURE TO HIT...

PHICE
DEI.WERY
QUM.ITY
i

Get ahead of Delivery—Quality —and
Price with MORE THAN 15,000
STANDARD GUARDIAN CONTROL
PARTS IN STOCK to speed last-minute
| requirements. For example, the Guard-
jan Series 600-U Relay with inter-
changeable coils and tontact assemblies
accommodates various voltages, typifies
| our Aexibility. Compact, low priced,
i Series 600-U replaces larger, more costly
relays for heat controf, home laundries,
business machines and dozens of appli-
cations,

Guardian Series 600-U Re-

PWrite—Send blueprint or drawing for 1
lay Underwriters Approved

[ specific recommendations, cost-free,

GUARDIAN\G/ELECTRIC

1607-A w. WALNUT STREETY CHICAGO 12, iLLINOIS

£ COMPLITE LIKE DF RELAYS SURYING AMIRICAW IKDUSTRY

”HOW can | strengthen the
magnetic field without mcreusmg
the size of my coil?” :

”HOW can | reduce resistance,
and_hold my cod fo the same -

Round Bobbins for

solencits, sirs Precision BOBBINS
zers, ebe.
No insulation strips needed
Each winding layer fits into one below,
permitting minimum coil size — provid-
ing adequate windings. Strong. Light.
Square, and —
Durable. COST-SAVING!
Send for samples
Prompt estimate any quantity large or
| small, to your specifications. Wire —
Rectangul Bob- .
bins ior sman ~ Phome — write
transformers, Te-
aCtors, motors, ete.

' PRECISION PAPER TUBE CO.

2057 W, Charleston S5t., Chicago 47, Hi.

Plant No. Two, 79 Chapel St.. Hariford, Conn.

TELE-TECH + January, 1350
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ORIGIN OF TERM “ELECTRONICS”

(Continued from page 18)

M. Clements and O. H. Caldwell were
then working on for initial publication
in January, 1930. Mr. Long had drop-
ped into Mills’ office on another mat-
ter and happened to hear Mills' sug-
gestion made to the callers. A few
days later Mills further discussed with
Long the possible scope and suggested
name of the new magazine. Both oc-
currences are recalled clearly by Mr.
Long, despite the 20-year interim.

*from

Abstracts from  Chronology
-t

‘Electricity’ to ‘Electronics

1904—We now begin to find in the
literature the use of the term ‘‘elec-
{ronic”. One instance is that of a
paper given by Prof. P. Drude at the
International Electrical Congress of the
St. Louis Exposition, entitled “Elec-
tric Conduction in Metals, from the
Standpoint of the Electronic Theory.”

(See Transactions of International
Electrical Congress, St. Louis, 1904,
pub. 1905, Vol. 1, p. 317.)

1905—This year saw the beginning
of the publication ¢! an annual that
continued many years under the title
“Jahrbuch der Radicaktivitdt und
Elektronik”, edited by Johannes Stark
of the well-known “Stark effect”.
This book carried in it annually a re-
view of the “Luiteratur der Elektronik”.
This literature included even the op-
tics of the electron, and altogether is
such that we can interpret the word
“Elektronik” in the title as nothing
less than ‘‘Electronies”. This early

yearly was devoted to the scientific
rather than the technological side of
the subjects. It proves to have been
far-sighted in joining together two
subjects that now are becoming as
one,
1914-15—An International Congress
for Radiocactivity and Electronics (Ra-
dioaktivitdt und Elektronik) to be pre-
sided over by Prof. Rutherford, was
scheduled to be held in Vienna, 1915.
(ET.Z. 13 Aug.,, 1914 (Vol. 35) p.
9443. 'The meeting was, of course,
prevented by World War 1. The term
Elektronik Kongress, appears in the
general index of E.T.Z. published
1928.
Lroyp ESPENSCHIED
Further

Dr. Robert Millikan

Research

Dear Dr. Caldwell:

Replying to your letter of November
Gth, I first began to rack my brains
as to when I myself first heard the
word “electronics” introduced to desig-
nate a division of physics, and at once
set to work to look up what I pre-
sumed would be the most authorita-
tive source of information on that
subject, namely, the back volumes of
“Science Abstracts.”

Unless I am mistaken, up to the
date the subject of electronics as one
of the subdivisions of physics is rot
recognized at all in physics itself.

On the other hand, in the yearly
volume which is labeled “Section B,

Urges

Electrical Engineering,” the word
“electronics” does appear as one of
the headings of the major subdivisions
in the subject index, and has been so
listed for at least fourteen or fifteen
years in that way.

These volumes of “Science Ab-
stracts” are available in all labora-
tories and libraries, if you want to get
a more refined search.

Hoping this will give you a steer to
the answer to your question, I am

Very cordially yours,
ROBERT A. MILLIKAN
California Institute of Technology
Pasadena, Cal.

Dr. de Forest First Heard Term From

Clements and Caldwell

Dear Dr. Caldwell:

Regarding your inquiry about “elec-
tronics”, T had never heard ithe word
prior to that Lotus Club luncheon in
New York City in 1929, when you and
Clements suggested it as a good title.
It is! Kind regards.

LEE DE ForesT
Lake Shore Club
850 Lake Shore Drive
Chicago 11, Il

French Had a Word for It in 1928

A famous electronic pioneer who
asks that his name be omitled, calls
to our attention the use of the French
equivalent ‘“‘electronigque” in a hook
by Marcel Boll and Charles Salomon
published in Paris in 1928 by Gaston
Doin et Cie, 8 Place De L'Odeon 8.
Reference to this volume appears in

(Continued on mext page)

ALLEN BRADLEY
RESISTORS

nmed'®

a W

Write for Bulletin T1

RES’STOR 71 MURRAY ST, NEW YORK 7, N.Y. |

VTEL.: WORTH 2.7862

' WHOLESALERS CORP.

LW, 2W.

5%—10%

DUMONT TELEVISION |

CATHODE-RAY TUBE |
CHEMIST (Senior) [

Several years coating experience, college graduare.

MECHANICAL ENGINEER I

Equipment design & development;

ence on lam®n, tinbe,

Call in person. write or phone:
CATHODE-RAY TUBE DIVISION

BROADWAY & SHAFTO STREET, CLIFTON, N, J.
SHerwoad 2.7400, Ext 6267

TELE-TECH -

Innuary, 1950

previous experi-
or cathode-ray tube essential.

o
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on any machine
| in the shop

Punch it, drill it, turn it, mill it—Synihane is workable
| on any machine you have. [t is readily sawn and sanded,
easily edge finished on standard routers or shapers.
And Synthane tubing and an automatic screw machine
is a combination that's hard to beat for long-run fabri-
cation. {We can fabricate for vou if you so desire.)
| In addition to its ease of machining, Synthane has
| many other valuable properties in combination, which
may make it possible for you to improve your product
] or process. If you are seeking a hard, dense matcrial
| that is resistant to corrosion and wear, an excellent
i electrical insulator, and high in impact fatigue resist-
‘ ance, write today for more information about Synthane
! laminated plastics. Mail the handy coupon new.

1 Please send me a CopYy of the compl

1 Add eSS

i
G

SYNTHANE CORP
12 River Road, Oaks, Penna.
ete

Synthane cotolog.

Nameee———m——om—————
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EVERYTHING YOU WANT IN
"STABILIZED" CRYSTALS
High quality—quick delivery—modest cos’!
All three are yours when you use James

Knights Co. “Stabilized”’ erystols.

Whether you wish standord crystals, or
built
The James Knights Co. is equipped to sup-
ply you pramptly.

A special

crystals to your exact specifications,

production system is main-
toined to effect greater savings for you on
short run jobs.

The James Knights Co. fabricates a com-
plete line of “Stabilized” crystals 1o meet
every need—precision made by the most
moadern methods and equipment,

Whenever you think of eryseals, think of
JK “Stabilized” crystals. They're your best

bet—your best buy!

A tube research lab-
oratory needed a 19
ke crystal fo use as a
standard, The James
Knights Company de-
livered one in @ hurry,
A partially assembled
H18T hermelically
sealed unit on 19 kc
is shown at the left.
The James Knights
Campany does many
kinds of special work
for exacting custocmers
every day.

Chemical Abstracts, Page 2368, Vol.
23, May-August, 1929.

Other Early Electronic Dates

As cited in our issue last month, the
word “electron’” was coined by Dr. G.
Johnstone Stoney in 1891.

In 1913 or 1914, Dr. E. F. W, Alexan-
derson of GE perfected what he then
called an “electronic amplifier”. See
Archer’s History of Radio, page 120.

In 1919, the term ‘electronic” ap-
peared in the Gherardi-Jewett paper
on “Telephone Repeaters”. See Pro-
ceedings A. I. E. E. Nov., 1919.

Single Pulse Recording
{Continued from page 33)

the near slope of the hill; the hill

is cancelled by the MTI although

the signal from the aircraft re-

mains.

A  series of photographs have
been made of noise and signals in
noise when the amplitude of the
signal is approximately equal to the
value of the noise, Figs. 9 to 12, The
signal was produced by a radar test
! signal generator (10 cm) (TS
197CPM4), the pulse width being
2 microseconds. The pulse repetion
frequency is 300 pps. The signal
. was fed through a test T/R tube,
into a receiver, and attenuated until
its value was equal to noise. The
S/N ratio was determined by ob-
serving an A Scope.

Fig. 9 is a conventional time ex-
posure of 1/5 sec. duration. It there-
fore has recorded 60 sweeps. Figs.
10 and 11 are photographs of indi-
vidual sweeps. In Fig. 10 the signal
is readily discernible from noise
while in Fig. 11 the noise bursts
have obscured the fixed signal. The
sweep length in all three plates is
25 microseconds. Finer detail is
shown in Fig. 12 because the sweep
length has been changed to 5 micro-
seconds.

The author wishes to express his
indebtedness to Mr. Henry Kauf-
mann, Chief of the Radar Labora-
tory, who directed the research; to
J. A. Kelly and W. A. Nadeau who
were in charge of the Radar; to
Chester Malik and George Duvall
who designed the oscilloscope modi-
fication; to F. Metz and M. Morelli
who are assisting in the analysis
of the data; to John Buckley who
directed the fabrication of the op-
tical system; and to A. Shulman
and A. Metwro who were in charge
of communications.

1The Photography of Successive Pulse Reflec-
tions from o Moving Target, Radialion Lab
Repor! #64-5, June 12, 1942, J. L. Lawson.
*Goldstein and Bales, Radiation Llak Report
#5689, 1844,

3(3oldsiein and Bales, "High Speed Photography
of the Cathode Ray Tube'—Review Scientific
Instruments, Vol. 17, #8, March 1948,
+Goldstein, Radiction Lab Reporl #42, January
25, 1945.

SRadar System Engineering—Ridencur-McGraw
Hill, 1947.

20-KC Recording

{Continued from page 15)

or 2.5 mil needle. With this arrange-
I ment the public therefore could en-
joy all their old library selections
and also have the advantage of
present potential quality with the
standard 2.5 mil needle. In addi-
tion, users of the LP attachments
are still able to play V-groove 78
RPM work with the 1.0 mil needle
to even better advantage.

The playback pickup and ampli-
fier-speaker system was selected to
reproduce these records with atten-
tion to handle the wide frequency
response, the large dynamic range
(at an average modulation level
considerably above that usually

Fig. 6: “V Groave III” stylus showing three
burnishing facets (enlarged 360 times). Inset
shows action of faces on wall of groove

found on records) and lowest inter-
modulation distortion. These details
will be taken up in a ater article.

Fig. 5: (left and center} Contour photos of the V and U greaves with position of one mil width
indicated on each. At right (Fig. 7) sketch shows how V groove will accommodate both

‘ the 1 mil stylus {black circle) and the 22 mil stylus (white circle)
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MERCURY CONTACT RELAYS

WESTERN ELECTRIC TYPE D-168479
(lass sealed, mercury-wetted con-
tact switches surrcunded by oper-
ating coils and encased in metal
housings mounted on an octal
tube base.

Typical Applications:

# High speed keying @ Tabu-
lating @ Sorting and computing
machines @& Relay Amplifiers
# Vibrator Power Supplies
4 Servo-mechanisms.

Characteristics:

& High speed of operation @ Constant op-

erating characteristics ® Freedam from

chatter ® High current capacity @ leng,

trouble-frep service.

SPUT Contacts. 2 coils at 700 ohms & 3300

ohms. Operating current with coils in series

66 ma. Release current 5.2 ma. Operated

under specified conditions, relay has a life

expectancy of 1000 hours at 60 operations

per second.

Brand new surplus—Priced of

o fraction of Governmenf cost
Send for 4 p. Technical data,

Linear Sawtooth Potfentiometer

W.E. Na. KS 15138

The d-¢ potentiometer conslsts
vl u closed type die-cast alumi-
anm ailoy f{rame consisting of
1 continuous resistance winding
to which electric power Is sup-
plied through two fixed taps
i 180 degrees apart. Two rotating
brushes (180 degrees apart and
lensing on the resistance wind-
ing! and two take-off brushes
are provided for the output
voltage Varying the position of
the brushes varies the oulput voltage kn accord-
ance with a lLinear sawtooth wave. The potentio-
meter iy excited with 24-volt dirget curremt, fis
arranged for panel or bracket mounting, ls ap-
proximalely 3-11,/18 inches In diemeter. 3 fnches
deep, 433 Inches long, and has an approximate
wewg:l ol one powid. Esternal connectlons are
made ihrough e standard AN type connector.

$4.75

Brand New $5.75

ELECTRONICRAFT

5 WAVERLY PLACE  TUZKAHOE 7, N. Y.
PHONE: TUCKAHOE 3-0044

of radio,

oremost technical journal

feievision and tele-communications.
. . Greatest number of television and

tele-communications  editorial

pages.
. . . Authoritative treatment of cur-
ren engineering trends, problems and
developments, . . . Largest engineer-

audience in  design, manufacture,
operatien and maintenance of tele-
vision and tele-communications (15,100

total circulation monthly).

CALDWELL -CLEMENTS, INC.

480 LEXINGTON AVENUE
NEW YORK 17, N, Y,

TELE- TECH + January. 1350

TELE-TECH

i Advertisers January 1950

Aerovox Corm. ... ... 10
Anaconda Wire & Cable Co. ........... 9
Astatic Corp. ... .ol A8
Bell Telephone taborateries ................ B
Benttix Radio Oiv. of Bendix Aviation Corp. .. 47
Caldwet!-Clements. Inc. .... ............... 55
Central Scientific Co. ........... .. ..cove. ... 49
Cleveland Container Co. . ....... ......... ... 4
Commercial Plastits Co. ... .. .......... . 52
Cornish Wire Co., Inc. .................... 6
DuMont Laboratories, Inc., Allen B. . .8, 45, 53
Eitel-McCullovgh, Ine, ... ... ... ... Cover 3
Electrical Reactance Corp. .............. Cover 2
Electronicraft, Inc. ... ........ ... ........ 55
Guardian Ebectric Mfa. Co. ... ... .. ... .... 52
Haydw Bros. ... ... ... ... ... ..., 50
Jones, H. B., Div. Cinch Mfy. Corp. ...... .. 52
ICester Solder Co. ..... ... .................. 43
Knights Co., James . ... ... ... ... ... ..... 54
Legri § Co.. Imc. ... .. ... .. L.l 51
Leland. Ime., G. H. ... ... . ..., 2
Macmillan Co. ...... ... ... . ... 55
Paramount Paper Tube Corp. .......... ...... 48
Par Metal Products Corp. ....... ... ........ 50
Precision Paper Tube Co. ..., ... .92
Radio Corp. of America ............. ..... Cover 4
Reeves-Soundcrafft Corp. .. .... ............ 7
Resistor Wholesalers Corp. ... .............. S3
Standard Speaker Mifg. Co., Inc. .. .......... 51
Sylvania Electric Products, Inc. .............. 3
Synthane Corp. oovvi .. 53
Wells Sales, Inc. . .......... ... ... ........ 56
Western  Electric Co. ........ ....... 5
While every precaution is taken to insure accuracy,

we cannot guarantee asainst the possibility of an oc.
casional chacpe or omission in the preparation cf
this index.
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WHAT IS YOUR
PROBLEM?

You will
find the
answer

A Handbook of 721
problems AND SOLUTIONS

Save time and frouble. Arranged under radio
and electronic headings and completely indexed
for quick reference, rhese problems give you
step-by-step solutions to every problem com-
monly arising in work on receivers, power sup-
plies, antennas, amplifiers, rubes, transmicters,
ecc. If you are ever 'stuck’ on a calculation; if
you need a check on your figuring; or if you
want to refresh your memory on the formulas to
use for & cerain problem—you will find your
answer qnickly and easily in this book.

Good practice for your FCC exams. This book
shows you how 10 solve every problem requiring
mathemactics in the FCC STUDY GUIDE for
licenses of all classes. You will find no berter
handbook for practice in solving problems with
ease, speed and accuracy.

$6.00

Just
Published

o
==, |emd
o R

AND WHY'S in the practicul
terms of operation & servicing

This book explains the theory as well as the
techmques of relev;snon construction, operation,
and servicing in the clearesr, most practical
terms. It gives the radioman all the basic jnfor-
mation he needs to meer rhe increasing demand
for skilled relevision technicians. It shows how
and rhy all modern equipment operates; in-
cludes all the essencial mathematics and espe-
cizlly good material on antennas. $7.00

SEE THEM FREE

MU S mmr mah BN NS s om S SSN B M e

Teleyision
for Radiom

cowarD WOl

I The Macmillan Co., 60 Fifth Ave., New York 11

Please send me a copy of the books checked
I below. [ agree to remit in full or return the I
books within ten days wichout furcher obligazion.

[J Radic & Television Muthematics, $6.00
' [0 Televisien for Rudiemen, $7.00

Signed.......oociivrieeeiinnn,
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TYPE PRICE EACH ; p TYPE PRILE EACH
OA4G $0.95 W : // //////////ﬁ % ///////////// g:g 2-‘;_-',;
?A:GT :22 1 / : //// g:gA 1‘9:392
435 .
1535 7.50 ' //////M //////// 8698 2?3?
1B42 5.25 1 R 872A K
1C56T 65 / / / 7// / Rawngy, 874 1.95
.95 // Trin 878 1.95
}E;g'l‘" 1.95 ///// ////////////A // ////// /, w 6 C 930 Photo Tuba 1.60
1E7G 1.95 o 954 gi
iy ] 758 50
1LC6 75 Guaranteed by WELLS 957 a8
l:glG{Crvnal 65 o ) 991 (NE-16) 30
IN21A Diode) .95 Check this list for exceptional values in magrnetrons, cathode ray tubes, woltage :?2: gg
IN21B 95 :
”jg% :: . EE regulators, transmitting tubes — also nean, pilot and flashlight bulbs. These are brond new, stondard EE%A/HM :gg
.}mg;A P ‘85 make tubes. Order enough for future needs directly from this ad or through your locol parts jobber. 1619 a5
1N .85 1624 1.25
19561 2] rvee PRICE EACH Jezs 4%
1R4/1294 -95 TYPE PRICE EACH TYPE PRICE EACH TYPE PRICE EACH }g%g '23
115-2 -72 :’S’GT ?g 45 Spec. .50 304TH 5.75% 710A 2.45 1830 395
2A3 1.05 6NT 7 75 304TL 1.75 713A 1.55 1638 ‘90
247 ‘85 | er7G 78 EF50,/VT250 45 | 307A 425 714AY 3.90 1641 /RK-60 75
287 75 | esaz “&s 56 .65 316A 75 | 7158 9.75 2057 75
2B22/GL559 375 | ssc7eT 75 | 707 105 | 3508 255 | 717A 85 7193 30
2€22/7193 35 | 68F5 | 7 175 | 3s4c 1435 | 721A 375 8017 258
2C26 '35 PR ‘o5 RKR-73 1.25 371A 95 | 723AB 14.95 8012 353
2C26A A | esH7 a0 | 76 55 ) s718 85 | 724A 4.25 8020 325
2¢34 55 | 6S386T 60 | 77 55 | 38BA 395 | 7248 4.25 8025 675
2521A 145 | eskrer 50 VR-78 65 393A 265 | 725A 9.95 9007 “
2122 9.85 65L7GT '60 80 A5 395A 4.95 726A 17.45 9002 ‘45
2176 3-45 6SN7GT -30 FG-81A 3.95 MX408U .40 730A 10.95 9003 -60
2127 1295 | 65Q76T 60 | 83Y 90 | 417A 14.50 | 8ol -50 9004 40
2131 995 | esry it 89Y 40 4344 340 | 8so1A 70 9006 40
2132 14:85 6557 'w VR-%0 .65 448A 1.55 803 5.25 38111A '45
2133 1895 | svre ‘85 VR-92 .65 450TH 1755 | 804 9.95 :
2134 1750 | sveeT 75 | 1R 275 o 255 808 323 NEON BULBS
2138 'e95 | 770 Balosr 33 | VRAOS 85 | 530 905 | 808 165 | NEN 24
2548 1295 7A4 60 VU-1T1.8 .55 531 12.95 811 2.35 NE-16 24
2361 2756 | 7A7 ‘40 1148 1.20 532A.1832 355 | 813 7.85 NE-20 .06
3G 126 | 784 ‘20 11723 .55 GL-559 375 | 814 3.75 NE-21 24
2X2/879 i 1203A ‘40 VT-127 British .35 KU-610 7.45 815 2.85 NE-4B .24
3A4 g; ;EZ/ 26 %0 | vr-127-A HY-615 105 | 826 75
3B22 2.65 7E7 70 (Triode) 2.95 7008 7.95 8298 4.95
3B24 175 207 70 VR-150 50 700C 7.95 | 8308 3.95
38F1 375 TKT 70 VT-158 14.95 700D 7.95 834 575
324,246 % | 70 FG-172 1975 T02A 2.95 | 837 1.65
3D6/1299 5 7N7 70 205B 1.45 703A 3.95 838 3.25
3E29 495 | 7Q7 60 | 211(vT4c) 60 | 704 175 | 84l 50
3FP7 2on 10 45 215A 175 705A 2.65 | 843 50
3FP7A 495 | 1071 Ballast 50 gg}g 2.10 ;g;g. 17.50 | 851 33.20
3GP1 4. 45 1.20 19.50 860 40
3HP7 2,3? 1246 ‘25 268A 2.95 708A 495 861 29.25
305 90 | 12A66T 1'?3
354 75 | 12AM7GT .
Ril.-s 14.95 1208 .20 PILOT AND FLASHLIGHT BULSBS
5AP1 3.95 | 12FsG6T 65
5%P1 275 1 12Hé .:g STOCK NO. MFR. NG. VOLTS WATTS BULB BASE PRICE-EACH
58P4 3.95 12J5GT 40 3425 1256 6 21CP 5.8 DC Spec £0.05
SCP) 375 | 12767 70 35041 943 6-8 ° 100CP G-16V2  Aute Sae 10
5p21 24.75 12K8 -85 354.76 14 - B 09
D 91 2.4 BA G-7 DC Bay
SEP7 3.25 | 125F7 70 1B-200 56 115 & 5.6 Cand. Screw 16
SGP1 4.95 12567 -gg 350-43 11A/T4C 18 1A T4 Cand. Screw 14
A 475 | 1257 49 3a2.6 1245 s 3CP G-6 SC Spec, 08
SJ 13.45 e 0 LB-207 319 3 (Atrcraft, metal housing, Amber Lens) .22
5429 1345 1 60 g 202 328 24 . T-134 Pressure Flangs 40
5R4GY 95 | 128Q76T 68 35040 4 68 acp G-6 C Bay. 07
2:‘; 33 12X825 2 am - 350-42 Spec. 12 6A. 5-6 Ct‘lnd4 Serevr a3
35 B 350-20 1444 12 2 amp. G-3V2 Min. Screw .67
bAs 95 Tungar  2.10 55014 49 2 06 T3 Min. Bay 06
e 75 | 13 Ballest 35 g PR-10 s 5 amp. B-312  Min. Flange 05
6AB7 25 18R 195 350-19 Proj. Bulk 120 500 W T-20 Med. PF. 1.45
6AC7 S0 15 29 1B17c 248 24 035 a T2 Tel. Base 18
SAKS g0 | REL-21 273 |B-58A Nite Lite 1o TW c7 Cand. Scr. 17
aKe 80 | 2304 Ballost 192 iBs7A 53 1216 1P Min. Bay 07
40 25 Jia 7% 35478 Airplane Headlite 24 239W A-19 Med. PF. 38
6B8 ‘o 2526GT ) 55 350-55 323 3 {Ajrcraft) T-14 953 .22
6BE& ‘63 2% a5 342-3 LM-60 ns 250W T1-20 Med. PF. A0
6C4 40 27 ‘5o LB-102 1195 12-16 50CP RP-11 DC 8Bay -1a
6C6 70 28D7 ag 22 €C-13 110 100W 1-8 DC Pf. 33
6C21 19.25 | 30 75 354-76 1491 24 BA bC Bay. Aa
D6 60 30 (V1-67) Walkie .75 354-77 302 28 (Airpksne Type) DC Bav. 14
70 | 33 (V1-33) Talli 75 L8104 313 28 A7A 1-3V2 Min. Bav 1
o %0 | 3 0T 55 35024 12A 12 '09-11A 12 Tel. Base 8
666G 80 RK-34 45 L1B.107 24-A2 WE 24 75-105A 1-2 Tel, Base .18
6HE 45 | a5Y4 55 350 93 AR-1 Argon 105 2, W 534 Med. Screw 22
&5 45 36 ‘40 L8-109 5122 Telephone Type Nz2on T-2 Tel. Base ‘}Z
6J56T 45 | 37 .40 350-18 1477 24 17 1-3 Min. Screw .
66 90 | 38 A0 ) . -
£J7GT 70 39/44 35 MANUFACTURERS: We corry lhousands of electronio parts in stock. Send us your reguests for a.aiation,
618G 95
NEW CATALOGS READY
istri H lete listings of all Wells Electrome Com-
Distributers: Qur standard iobber ar- g;’:‘e%‘ieno:':%u“oble for Distributors., Manu-
rangement applies. Order directly facturers and Amateurs. Write for your <opy
from this ad. today.
SALES, INC. 320 N. LA SALLE ST., DEPT. T, CHICAGO 10, ILL.
56 TELE-TECH -+ January. 1950

www americanradiohistorv com


www.americanradiohistory.com

Carefully consider the Eimac 4X150A for your appli-
cations, in its power category, for service anywhere
in the r-f spectrum up to 1000-Mc. The 4XI150A’s
universal acceptance is your assurance of dependable
performance.

These extremely compact, forced air-cooled tetrodes
are characterized by their high degree of stability at
high power-gain and high ratio of transconductance
to capacitance.

Emission is derived from a unipotential cathode hav-
ing a 6 volt heater. Grid structures are permanently
positioned in precise alignment for optimum beam
action. Special processing of the grid wire eliminates
primary and controls secondary grid emission. The
forced air-cooled anode is conservatively rated at 150
watts dissipation and is adequately cooled with less
than 6 cubic feet of air per minute,

Wide application of the Eimac 4X150A tetrodes as
video amplifiers, TV sound amplifiers, FM and TV r-f
amplifiers, UHF communications, and in STL and
dielectric heating service is firm evidence of their
outstanding dependability and performance.

Complete characteristics and operational data are
avaifable at no obligation,

EITEL-McCULLQUGH, INC.

San Bruno, California

Export Agenis- Frazar & Hansen, 30! Clay St., San Francisco, California

FULL RATINGS INTO UHF
HIGH PO\.NER-GAIN
LOW LEAD I.NDUCTANCE
COMPA.CT SIZE

HIGH TRANSCONDUCTANCE
CAPACITANCE RATIQ

GOQD STABILITY

RUGGED ELECTRICALLY
AND PHYSICALLY

Fellow the Leoders to

8

The Power for R-F
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|6AP4

——

|6GP4

S—

... the new, short metal-cone kinescope
with “Filterglass’ face plate

The new RCA-16GP4 offers special advantages to de-
signers of large-screen television receivers:

Shorter——Nearly 5" shorter than the 16AP4, the new,
wide-angle RCA-16GP4 permits reduction in depth of
chassis and cabinet, and thus makes possible greater com-
pactness in receiver styling. In addition, the 16GP4 per-
mits economies in tube stocking, packaging, and shipping.

“Filterglass™ Face Plate—Of high-quality glass and almost
flat, the “Filterglass” face incorporates a neutral light-
absorbing material to give improved contrast by minimiz-
ing ambient-light reflections and reflections within the
face plate itself. The circular face plate provides a large
picture with full scan.

Tilted lon-Trap Gun—New tilted gun requires only a single-
field, external magnert.

Duodecal 5-Pin Base—Permits use of lower-cost segment
socket.

THE FOUNTAIN

. ..ended typéfor useas a horizonral-deflection amplifier
i low-cost, high-efficiency deflection circuits of

Less Weight —The RCA-16GP4 weighs substantially less
than a comparable all-glass tube so thatr, with ordinary
precautions, it can be safely shipped in the receiver.

RCA Application Engineers are ready to co-operate with you
in applying the 16GP4 and associated components to your
specific designs. For further information write RCA,
Commercial Engineering. Section A57R, Harrison, N. J.

... the RCA-6AU5-GT Horizontal-Deflection Amplifier for
108P4 and 12LP4 Systems: RCA-6AUS5-GT is a high-
perveapce, beam power amplifier of che single-

ision receivers. In suitable ‘circuits, only one
-GT is recuired for the 10BP4 or 120LP4,

OF MODERN TUBE DEVELOPMENT IS RCA

m RADIO CORPORATION of AMERICA

=

ELECTRON TUBES

HARRISON, N. 2.
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