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DISCAPS

LOWER COST!

Ten years of research and over two years of volume
production have provided the “know-how” behind
RMC’s leadership in the production of these new
low cost disc type temperature compensating and

general purpose DISCAPS.

AN RMC DEVELOPMENT

- RMC is the only ceramic condenser manufacturer
with actual production experience in the manufacture
of disc type temperature compensating ceramic
condensers. This is your guarantee of dependable

performance.

USED BY LEADING TV MAKERS

RMC Type C temperature compensating DISCAPS
conform to the electrical specifications of the RTMA
standard for Class 1 ceramic capacitors. They are
specified by the leading TV and electronic manu-
facturers because of their high quality, low inherent

inductance, small size and low cost.

Available in a wide range of capacities and tem-
perature coefficients between P-100 and N-2200,
DISCAPS may prove to be the answer to many of
your problems.

»

= The Right Way fo S
IRMC DISCAPSH Ceerar;gictCoc:vyd:ecr.)sear)sl

SEND FOR SAMPLES AND TECHNICAL DATA

DISCAP
CERAMIC
CONDENSERS

RADIO MATERIALS CORPORATION
GENERAL OFFICE: 3325 N. California Ave., Chicago 18, IIl.

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.

Two RMC Plants Devoted Exclusively to Ceramic Condensers
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AUGUST, 1951
PART ONE:

COVER: THE CITY OF SAN FRANCISCO as seen from an airplane flying over the
Oakland-Berkeley Bay Bridge, one of the towers of which is visible in the right
foreground. The famous Golden Gate Bridge, which spans the entrance from the
Pacific Ocean, is visible at the top of the picture. It is in San Francisco that the
1951 IRE Convention will be held August 22 to 24, along with radio-electronic
manufacturers’ exhibits. For another view, showing the convention hall and re-
lated landmarks, see page 38.

2L LITRONIC INDUSTRIES foir. DEFENSE . . See ortieles markod with nsterisks

TV RECEIVER MANUFACTURERS READY WITH UHF CONVERSION DEVICES 30

Set makers show FCC various means for adapting standard
VHF sets to receive programs from future UHF stations

REMOTE CONTROL SYSTEM FOR FM BROADCAST STATIONS. Philip W hitney 32

First completely-unattended radio broadcast station opera-
tion permitted by FCC is deggribed; circuit details given

THE COPENHAGEN PLAN FOR EUROPEAN BROADCASTING. .. ............ 35
4% SHOCK TESTING OF AIRBORNE ELECTRONIC EQUIPMENT . Charles E. Crede 36

Characteristic features of shock, means of measuring it,
and typical testing machines are described and illustrated

IRE-WCEMA AT SAN FRANCISCO. .. ... ... .. i 38
West Coast engineers and manufacturers convene August 22-24

CUES FOR BROADCASTERS .. ... . e e - 40

DESIGN OF 90° DEFLECTION PICTURE TUBES.......... .H. W. Grossbohlin 42

Discussion of problems and solutions involved in develop-
ment of a production type, 30-in. TV cathode ray tube

VIDEO LEVELS IN TV BROADCASTING. ... . ............ ... .. John H. Roe 45

Improvements in operating techniques and standardization
activities that have led to development of CRO scales

FOR MANUFACTURERS—New Methods, Materials and Machines............. 48
4+ MILITARY CONTRACT AWARDS................. .. ..o, 72
DEPARTMENTS:
Tele-Tips"‘ . 6 News ... 57
Editorial ............... 27 Coming Events . ......... 57
% Radarscope ............. 28 Personnel ........... ... 74
New Equipment . ... .. ... 50 Letters . ............... i
4+ Washington News Letter .. 54 Bulletins ............ ... 82
PART TWO:
UHF-TV COVERAGE UNDER PROPOSED FCC ALLOCATIONS. ........... .. Insert

Allocations are merely “proposed” by FCC and are now un-
dergoing hearings preceding final authorization by the FCC

CALDWELL-CLEMENTS, INC., 480 Lexingfton Ave., New York 17, N. Y., Tel.

Plaza 9-7880. Publishers also of RADIO & TELEVISION RETAILING
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“The Only Good Doctor

Is A Hoss Doctor!”

Will Rogers

“. .. his patients can’t fool him!”’, he added to make
his point. The noted humorist’s trenchant remark
may be applied today to the skiled technicians in
the recording field who have fo? many years used
the tape and discs perfected in Reeves Soundcraft
Laboratories. We haven’t fooled them—nor have we
tried. Perfection, nothing less, has won us the con-
fidence of this exacting industry.

From ReevesSoundcraft Laboratoriescome magnetic
tape offering users ten distinct features that add up
to higher efficiency and fidelity; an assortment of
recording discs to answer every requirement—all
backed by the greater integrity and experience of
the Reeves name, foremost manufacturer of re-
cording and electronics accessories.

Soundcraft tape is made in all types and
lengthstoaccommodate all tape recorders.

Soundcraft recording discs
available in a variety of :
sizes, single and double face, 3 /

§

REEVES W%&Rn
)

TWENTY YEARS OF LEADERSHIP IN SOUND ELECTRONICS

oundcna’

10 EAST 52nd STREET, NEW YORK 22, M. Y.

EXPORT-—REEVES EQUIPMENT CORP., 10 EAST 52nd STREET NEW YORK 22, N. Y,
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Nowhere can you obtain a broader variety of finer quality controls
than those made by Centralab—the Company which introduced

carbon controls to the electronic industry more than 25 years agol

For more information see next two pages —’
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SPECIFY CENTRALAB CONTROLS FOR

CENTRALAB OFFERS A VARIETY OF STANDARD AND CUSTOM

Centralab’s New Model 2 Radiohm

14 Good Reasons Why
CRL’S Model 2 Radiohm is the Control for You!

. Switch — with positive detent in both on
and off positions. Terminals—with surfaces
elevated to eliminate danger of shorting to
cover legs . . . Y§" hole diameter for sim-
plified wiri . hot tin dipped for easy
soldering . . . mechanical lock to prevent
loosening in soldering operations.

. Cadmium plated steel cover completely
shields resistor.

. Insulator’s high dielectric strength permits
breakdown test at 1000 volts R. M. S. Dust
and dirt can't get in.

. Stop, of cup design, provides superior switch
shielding . . . gives you excellent torque
strength without distortion.

. High grade laminated phenolic shoe main-
tains high insulation resistance under hu-
midity conditions.

. Contact Spring gives you double wiping
contacts on both resistor and center ter-
minal ring . .. is accurately formed to main-
tain uniform pressures and minimize noise.

#Switch Type, Tapped. Exploded View.

7.

10.

11.

12,

13.
14,

Electro tin-plated terminals provide soldering
ease. Tightly crimped terminals give you di-
rect contact toresistor ... assure constant con-
tact under humidity and soildering conditions.

. Resistor is made of special resistance mate-

rial bonded to high quality phenolic for
smooth operation, low noise level, out-
standing humidity characteristics.

. Cadmium-tipped center terminal provides

easy soldering . . . good shelf life without
oxidation. Adequately lubricated for good
rotation life, center terminal is finished to
give you smooth take-off ... minimum noise.
Laminated phenolic base maintains high in-
sulation resistance under humidity conditions.
Cadmium-plated steel ground plate assures
positive grounded cover.

Cadmium-plated steel bushing (s accurately
finished and fit to shaft for smooth rotation.
Retaining ring.

shaft. Unlimited variations available to meet
your specifications.

Switch Type, Untapped.
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YOUR AM—FM—TV APPLICATIONS

SPECIFICATIONS TO MEET COMMERCIAL AND GOVERNMENT REQUIREMENTS

Famous new Centralab Model 2 Radiohms now avail-
able in plain or switch types— standard or custom
designs—with plain or dual concentric shafts. 151"
control diameter meets today’s

demand for smaller size.

New Centralab Model 2 Radiohm New Centralah Model 2 Radiobm New Centralab Model 2 Radiohm  New Centralab Model 2 Radiohm Con-

Control — Left, single unit plain Control— control shown is a single Control
type, untapped; right, twin unit unit switch type, tapped. Control unit swi
plain type, untapped. Both with has single shaft. single s
single shafts.

~ OF SPECIAL
~ INTEREST.....

The World’s Smallest Volume
Control — Centralab’s Model 1

Sma!ler than a dime! Less than V4" thick. -
~ Availgble in plain or switch type. ]
Ideal for miniature electronic gear. I

N

WWW americanradiohis

— this control is a twin  trol — Left, twin uait plain type, front

tch type, untapped. It hasa  section tapped; right, twin unit switch

haft. type, rear section tapped. Both units have
concentric shafts.

FOR COMPLETE SPECIFICATIONS
AND SAMPLES

If you want further information — taper curves,
physical dimensions, engineering specifications on
Centralab’s Model 2 Radiohms or Model 1's, mail
in coupon below. Manufaciurei's samples on request,

Centralab Div, Globe-Union Inc.
938 E. Keefe Ave., Milwaukee 1, Wis.

Please send me Control bulletin No. 42-85 on Centralab Model 2 Radi-
ohms. [] Also include Control bulletin No. 42-85 on Centralab's
Model 1 miniature coatrol.

AN ATttt et e et bemems b THle e
Company.....cuecceruvnnn. Address
CIbY it Zone SEALC. oo

torvecom
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RECTIFIER TUBES

. RUGGEDIZED BY

ECL/PSE-PIONEER

FOR ADDED RELIABILITY

INCREASED GETTER CAPACITY:
TRIPLE MICA SUSPENSION

INSULATOR
CAP

INSULATOR

SOLD ALUMINUM OXIDE
HEATER INSULATOR ME-
CHANICALLY SEPARATES
HEATER FROM CATHODE
TO ELIMINATE SHORTS

ARC-RESISTANT MELAMINE BASE
WITH INTER-PIN BARRIERS

COMPOUND FILLED BASE

We are not in the standard vacuum
tube business, but we are in the busi-
ness of developing and manufactur-
ing a reliable line of special purpose
electron tubes —tubes that will serve
and meet the stiff and varied oper-
ational requirements of aviation, ord-
nance, marine and other fields of
modern industry. Typical of these are
receiving type tubes such as Beam-
Power Amplifiers, R-F Pentodes,
Twin Triodes,and the Full-Wave Rec-
tifiers illustrated above and described

METAL GROMMET MICA
REENFORCEMENTS

EIGHT PILLAR SUPPORTS

INCREASED CATHODE TO
PLATE SPACING REDUCES
POSSIBILITY OF ARCING
L BETWEEN THE TWO

ELEMENTS

RUGGED PLATE DESIGN PROVIDES
INCREASED MECHANICAL STRENGTH

DOUBLE-WELDED CONNECTIONS

below. All of these tubes are ex-
hausted on a special automatic
exhausting machine capable of extra
high evacuation, and are aged
under full operating and vibration
conditions for a period of 50 hours.
In addition to the tubes described
above, Eclipse-Pioneer also manu-
factures special purpose tubes in the
following categories: gas-filled con-
trol tubes, Klystron tubes, spark
gaps, temperature tubes and voltage
regulacor tubes.

ook For THe PIONEER mar« ofF quaLiTy
REG. U. 5. PAT. OFF,

Electrical Characteristics of E-P Full-Wave Rectifier Tubes

1375 v. (max.)
270 ma. (max.)
450 v. (max.)
1 min,

Peak Inverse Voltage . . . .
Peak Plate Current (per plate)
D-C Heater-Cathode Potential
Cathode Heating Time. . . .

Total Effective Plate Supply

Impedance 150 ohms (min.)

1375 v. (max.)

270 ma. (max.)

450 v. (max.)
1 min.

150 ghms (min.)

1375 v. (max.)

270 ma. (max.)

450 v. (max.)
1 min.

150 ohms (min.)

TUBE TYPE R.M.A, 5838 | R.M.A, 5839 | R.M.A. 5852 | R.M.A, 5993
Heater Voltage . . . . . . . 12 volts 26.5 volts 6.3 velts 6.3 volts
Heater Current . . . . . . . 0.6 amps. 0.285 amps. 1.2 amps. 0.80 amps.

1250 v. (max.)

230 ma. (max.)

400 v. (max.)
45 sec.

150 ohms (min.)

Other E-P precision components for servo mechanism and computing equipment:

Synchros e Servo motors and systems o rate generators e gyros e stabilization
equipment e turbine power supplies and remote indicating-transmitting systems.

For detailed information, write to Dept. B

ECLIPSE-PIONEER DIVISION of ~emmmpddy

TETERBORO, NEW JERSEY

Export Sales: Bendix International Division, 72 Fifth Avenue, New York 11, N. Y.

i

2

AVIATION CORPORATION
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TELE-TIPS

i e

TGO SEE CBS COLOR—Many
TV old-timers will recall that the
pre-war TV sets, because of their
wide range of controls, could bring
in CBS color broadcasts as four
“quarter-screen,” black-white pic-
tures. Many of the earlier post-war
sets of one principal maker can still
accomplish this, by recourse to the
back-chassis adjustments. So if you
want to see, in black-white, what’s
going on during CBS color pro-
grams, try twiddling the front and
back controls of your receiver. You'll
get at least some amazing futuristic
design motifs. And you may be able
to stretch your adjustments to bring
in some cute program miniatures!

iﬂﬂiﬂﬁﬁﬂﬁﬂ%‘fﬂﬁﬁﬂ‘ﬁiﬁm'ij

ADAPTOR BURNS—In a num-
ber of TV sets now on the market,
use of an adaptor to bring in color
broadcasts in black-white, produces
a smaller picture in the center of
the screen. Continued operation of
such a smaller image is expected to
result in a discoloration pattern on
the phosphor which will be notice-
able and objectionable when a full-
size picture is being viewed. Be-
ware!

L.A. No. 2 TV CITY —according

to latest NBC surveys! Los Angeles

now has 933,000 TV sets in use, hav-
ing overtaken Chicago with 930,000
sets. Others in the “first ten,” are:
Philadelphia, 858,000; Boston, 741,-
000; Detroit, 491,000; Cleveland,
477,000; Baltimore, 3801,000; St.
Louis, 293,000 and tied for tenth
place Minneapolis-St. Paul,
burgh and Washington, D. C. each
with a total of 265,000,

INFLUENCE OF TELEVISION
is becoming more marked in all fields.
Already hard pressed by television
competition, and complaining that it
Is the cause of lowered attendances,
movie theatres are now taking a
leaf from television’s book and ad-
vertising their houses as having
screens of ““so-many-thousand square
inches area”. The sales pull of a
30,000 square inch movie screen
against a home television screen of
“only”, say, 256 square inches may
be the psychological factor needed
to restore sagging movie audience
figures!

(Continued on page 16)

Pitts-

TELE-TECH * August, 1951
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General
Electric
can huild
and test
JAN-C-23
CAPACITORS
N mass
production
fuantities

Apparatus Department,
General Electric Company,
Schenectady 5, New York

GENERAL @) ELECTRIC

407-301

TELE-TECH + August, 1951 7
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MILITARY

S e 2 A COMPLETE LINE OF

/’é’/ﬁ

DELIVERS TOP PERFORMANCE IN AN UN-

other planes, guided missiles, fanks, ships and

PRECEDENTED TEMPERATURE RANGE FROM
THE BITTEREST COLD IN ARCTIC REGIONS OR
EXTREME ALTITUDES TO FIERY HOT TROPICAL
BATTLEFIELDS . . . AND IN AN UNPARALLELED
HUMIDITY. RANGE FROM COMPLETE ARIDITY
TO THE SATURATION POINT.

Highly: recommended for use in jet and

submarines, portable or mabile equipment and
all other military communications.
Manufactured from specially developed

materials, this absolutely unique variable re-

- sistor is available in miniafurized size (Type 65)

or in. conventional size ((Type 95) in resistance

rdnges from 250 ohms to 10/megohms.

Z-z2p
NEL 2 THD.

5

EXCEPTIONALLY GOOD DELIVERY CYCLE

<iwon military ordersidue to enormous mass
praduction: facilities . . . Please give complete
delails on' yourn requirements when writing of
phoning for further information.

REPRESENTATIVES

5. 1, Hutchinsen, Jr.

401 Morth Brood Street
Philadelphia 8, Pennsylvania
Phone: Walnut 2.5369

W. 5. Harmon Company
1638 So. Lo Cienaga Blvd.
los Angeles 35, California
Phone: Bardshaw 2-3321

IN CANADA

C. C. Meredith & Co.
Strestiville, Ontaric

SOUTH AMERICA
Jose Luis Pontet
Buenos Aires, Argentina
Meontevides, Uruguay
Rio de Janeiro, Brazil
Sao Paule, Brazil
OTHER EXPORT
Sylvan Ginsbury

8 West 40th Street

MNew York 18, N. Y.

@ '.f.i-

77 Y 4 .
CHICAGO TELEPHONE SUPPLY Sfpecialtshs in

%&-%n/eaﬁb

22

ELUKHART = INDIRNA
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APPLICATIONS

VARIABLE RESISTORS (COMPOSITION and WIRE WOUND)

EETS ALL JAN-R-19 SPECIFICATIC

JAN Type RA 20A JAN Type RA 208

252). -252 i
it (CTS Type 252) 2:Wath [CTS Type GC232) JAN Type RA 25A or 30A JAN Type RA 258 or 308

3 or 4 Watt (CTS Type 25) 3 or 4 Watt (CTS Type G

 JAN-R-94, Type R

o
i
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for MAXIMU

@ As all professional recordists know, the proper
operation of any tape recorder involves a compro-
mise between decibels and distortion. And Audiotape
has been especially formulated with this important
relationship in mind—to give you higher output
(and thus better signal to noise ratio) and lower
distortion in the normal bias range of all machines.

Test it. Compare it with any other tape. Plot your
own output vs distortion curves, similar to the ones
shown above. You'll find that in the useful, low-dis-
tortion bias range, Audiotape combines maximum
output with maximum fidelity and freedom from
distortion.

That’s just one of many reasons why more and
more professional recordists are specifying Audiotape
for their most exacting magnetic recording require-
ments. Remember — Audiotape is made by audio
engineers, for audio engineers. [¢ speaks for iself.

AUDIO DEVICES, Inc.

444 MADISON AVE, NEW YORK 22, N. Y.
Export Dept.: 13 East 40th St., New York 16, N.Y, Cables ““ARLAB™

fiodi fiof fiofil Lionod

M OUTPUT witn
MINIMUM DISTORTION

you can’t beat

And there’s PROOF of
UNEQUALLED UNIFORMITY
in Every Package

You ¢ET an Esterline-Angus output curve in every five-
reel package of plastic-base Audiotape. This curve,
made from one of the reels in that package, actually
measures the output characteristics of all five reels,
since they are all slit from the same roll after coating.
Now you can see, as well as hear, the exceptionally
high output uniformity that you get only in Audiotape.
What’s more, every 1250-ft. and 2500-ft. reel is guaran-
teed FREE FROM SPLICES!

10 TELE-TECH - August, 195]
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a Moderately Priced

A-C Vacuum-Tube Voltmeter

of sine-wave voltage.

Frequency Range

AQUUM-TUSE
VROLTMETER

Single Zero Adjustment for all ranges.

clips supplied as accessories.
Small—Light only 9 Ibs.

Type 1803-A
Yacuum-Tube Yoltmeter
$155.

THROUGH the elimination of many
unnecessary frills and extra circuit refinements which >
would be necessary in a meter with ohmerer and d-¢ circuits and scales, G-R presents this
a-c vacuum-tube voltmeter with a straightforward circuit and with accuracies sufficient for
most laboratory requirements at a very moderate price.

Substantially duplicating the performance of the very popular pre-war Type 726-A instru-
ment, this new Type 1803-A Vacuum-Tube Voltmeter sells for less than its predecessor and is
improved over the older model in that it is smaller, lighter, has a probe that is also smaller
and completely shielded, has a single zero adjustment for all ranges and a power supply not
limited to operation at a single frequency.

The probe plugs into clips on the side of the cabinet, in which position the auxiliary test
leads and terminals supplied with the instrument can be conveniently attached to the

Input connections. Write for Complete Data

Five Ranges Four Scales cover the ranges from 0.1¢0 150
volls a-c (full scale 1.5, 5, 15, 50, and 150 volls).

Accurate = 39, of full scale on all ranges; r-m-s values

Without correction, up to 120Mc with
maximum error of 109,. Correction curve supplied.

Input tmpedance FEquivalent input capacitance of probe
18 11 ppf; with plug connectors 12 uuf; equivalent paral-
lel inpul resistance 7.7 megohms al low frequencies.

Internal Calibration Control Singleadjustable resistor
corrects calibration if amplifier tube is changed.

Auxiliary Connectors a G-R double plug, pair of 30" lest
leads, pair of test prods and two alligator

The Probe with its com-

pletely shielded case re-
moved. Twin diode tube
in probe has an inaclive
section connected o the
grid of one lriode in V-2
amplifier while active
section is connected lo
the grid of the other lri-
ode, both sections of the
amplifier being usedina
balanced circuit. The
balanced amplifier in-
sures very lillle zero shift
when line voltage varies.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Mass.

90 West Street NEW YORK & 820 S Michigan Ave CHICAGOD 5

®

TELE-TECH + August, 1951
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N. Seward St, LOS ANGELES 18
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For Engineers...

Your Caresr QrPPORTUMTY
of' A LIFETINE...at RCA-NOW!

IF YOU ARE FACING a big
question: “What is the best move I
can make to further my career?”’ —
we believe you will find the answer
on this page.

Today, as never before, RCA is
engaged in far-reaching electronic
developments that have created a
need for career men of talent. This
means you have the chance of a
lifetime to make a permanent con-
nection with RCA in a position
offering you the opportunity of a
successful career in the field of your
choice. Here is what RCA offers.

Wide Choice of Projects
Unusual opportunities await quali-
fied ELECTRONIC, ELECTRICAL and
MECHANICAL ENGINEERS . . . PHYSI-
CISTS...METALLURGISTS... CHEMICAL
and CERAMIC ENGINEERS — in re-
search, development, design and

application, also in technical sales.
Positions open provide qualified
engineers the opportunity to choose
the area of activity they like best.

POSITIONS OPEN
IN THE FOLLOWING FIELDS:

TELEVISION DEVELOPMENT—
Receivers, Transmitters and Studio
Equipment

ELECTRON TUBE DEVELOPMENT—
Receiving, Transmitting, Cathode-Ray,
Phototubes and Magnetrons

TRANSFORMER and COIL DESIGN

COMMUNICATIONS—

Microwave, Mobile, Aviation, Special-
ized Military Systems

RADAR—

Circuitry, Antenna Design, Computer,
Servo-Systems, Information Display
Systems

INDUSTRIAL ELECTRONICS—

Precision Instruments, Digital Circuitry,
Magnetic Recording, Industrial Televi-
sion, Color Measurements

NAVIGATIONAL AIDS

TECHNICAL SALES

ELECTRONIC EQUIPMENT FIELD
SERVICE

If you qualify for any of the positions listed above, write us
for a personal interview—include a complete resumé
of your education and experience. Write to:

Mr. Robert E. McQuiston, Specialized Employment Division,
Dept. T-87, Radio Corporation of America,
30 Rockefeller Plaza, New York 20, N. Y.

i

Professional Status. RCA engineers enjoy the
highest professional recognition among their
colleagues. You work in close collaboration
with scientists and engineers who are distin-
guished in the industry. You receive recogni-
tion for your accomplishments.

Laboratory Facilities. At RCA, unexcelled labo-
ratory resources and advanced technical ap-
paratus are available. You have unlimited
opportunities for the complete expression of
your talents in the fields of electronics.

Good Living Conditions. You have a choice of
residential locations offering suburban-con-
venience or quiet, countryside living. Good
shopping facilities, schools, churches, medical
services and modern hospitals are close by.
Excellent opportunities for graduate study.

Position Security. These are not temporary posi-
tions, Activities are focused not only on the
long-range national defense program, but also
on a diversified line of products for commer-
cial use. You and your family are protected by
Company-paid hospital, surgical, accident,
sickness, and life insurance. A modern retire-
ment program helps provide for your future.

Rapid Advancement. Opportunities at RCA are
exceptional, for you to move ahead in the
career of your choice. You can advance to
high-level and supervisory positions which
are filled from RCA’s engineering staff. Sala-
ries, determined on the experience and ability
of individual applicants, are reviewed at reg-
ular intervals for increases on a merit basis.

RADIO CORPORATION of AMERICA

12
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LOOKING
HIGH

_~"For high dielectric strength

/ ‘/
ST
e For high volume and surface resushvuty
S :
S O For h:gh dlelectrlc constant
SN
N Tow ~
\\; % For Iow loss factor
g

. For |ow power factor

\For low cost

ANDLOW -

look to Corning for ALL your

electronic glass requirements

Literally hundreds of glasses with widely varying
electrical characteristics are available at Corning
—glasses that meet almost every electrical require-
ment. In V.H.F. and U.H.F. applications, where
miniaturization and low loss pose difficult prob-
lems, one of Corning’s glasses often proves the
answer. And glasses can be obtained with high
physical and thermal shock resistance, and ex-
cellent sealing properties, when these character-
istics are needed.

While Corning manufactures much standard

1851 - 100 YEARS OF MAKING GLASS BETTER AND MORE USEFUL - 1951

TELE-TECH °+ August, 1951

electronic glassware, such as electronic tube
blanks, television tube blanks, sealing beads, and
glass tubing, our engineers are ready to work
with you on special requirements. In the hands
of Corning technicians, glass can be made in a
surprising variety of complicated shapes, often
to extremely close tolerances. Their technical
know-how, years of practical experience, and
complete research and engineering facilities are
available to help solve your problems. Let us
know what you have in mind!

CORNING GLASS WORKS, CORNING, N.Y.

WWW&& Gars

ELECTRONIC SALES DEPARTMENT — ELECTRICAL PRODUCTS DIVISION

www americanradiohistorv com

13


www.americanradiohistory.com

GENERAL @D ELECTRIC

RADIO DIAL LAMPS

Designed and engineered for the job

ECAUSE of the vibration conditions under which General Electric research is constantly at work to
General Electric radio dial lights must operate,  assure the quality and serviceability of G-E radio dial
General Electric devotes special care to their design  lamps. Shock tests, vibration tests and base torsion
and manufacture. Filaments are designed to vibrate  tests are used in the laboratory to make certain custom-
without damage and are secured by a shake-proof joint.  ers will get good service from General Electric lamps.

Features like these make it worthwhile for you
to sell and install G-E lamps:

1. Dependable, trouble-free performance. 4. Long life.
2. High level of maintained light output. 5. Preferred by both dealers and customers.

3. Low current consumption.

llth

T-3% T-3% G-3V2 G-4'% Cc-7

s e e e Coute Gt cugir
MINIATURE LAMP TYPES . LARGE LAMP TYPES
SPECIFICATIONS
Lamp Nomber| 40 | 41 | 42 | 43 | 44 | 45 | 46 | 47 | a8 | 49 51 55 | 1490 | 107 | 10c70C
Vaolts 6-8 2.5 3.2 2.5 6-8 3.2 6-8 6-8 2 2 6-8 6-8 3.2 115-25 115-25
Amps 0.15 0.50 0.35 0.50 0.26 0.35 0.25 0.15 0.06 0.06 Max.0.25 | Max.0.45 0.16 10 watts | 10 watts
Bulb T3 | T | T-a% | T-3% | Ta% | T-3% | T-3% | T3 | T0% | T-9u | 6-3% | 6-an | T9u | c7 | o7
Base Sevww | Soow | Scraw | Bay: | Bay. | Bay. | Serew | Bay: | Suraw | Boy: | Bay | bey | Bay | Seww | B

General Electric makes a complete line of neon glow lamps—including NE-51, NE-2,
NE-45, NE-48, NE-16, NE-17— for radio and other electronic applications.

You can put your confidence in — :

GENERAL@D ELECTRIC

TELE-TECH ¢ August, 1951
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Yes, telephones have changed, and countless develop-
ments have played a part in electronic progress since the day
of those old stem winders on the wall. Compactness, engineer-
ing precision and never-failing dependability are now demanded
where the only question once was, will it work at all? In meet-
ing these modern demands of modern electronics for modern
ceramic components, Hi-Q has led the way.

The Hi1~Q trademark is unquestioned assurance of capaci-
tors, trimmers, choke coils and wire wound resistors that are
uniformly dependable in every respect and rigidly meet spec-
ifications and tolerances. As the leading specialists in the
ceramic field, Hi-Q has come to be regarded by producers of
radio, television, communications and other electronic equip-
ment, as their best source of technical assistance in developing
new components to meet the special needs of any circuit. Hi-Q
engineers are at your service any time you see fit to call them.

JOBBERS — ADDRESS: 740 Belleville Ave., New Bedford, Mass.

SALES OFFICES: New York, Philadelphia,
Detroit, Chicago, Los Angeles

TELE-TECH + August, 1851
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METAL CASE 313
23

(Illustration Actual Size)

Ceramic tube of this quick mounting
capacitor is enclosed in Cadmium
plated metal case with special end seal
for protection against humidity and
temperature changes. Capacity 1500
mmf + 500 mmf.

BETTER 4 WAYS

£ precisiON

& UNIFORMITY
£~ DEPENDABILITY
& MINIATURIZATION

*Trade Mark Reglslered U. S. Patent Office

Z&M :emmm

OLEAN, N. Y.

e

PLANTS: Olean, N.Y., Fronklinville, N.Y.

Jessup, Pa., Myrtle Beach, 5. C.
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Rollpin replaces hinge pin
for faster assembly of hinges.
Inexpensively and simply
driven in place, it cuts assem-
bly costs. Constant spring
tension holds Rollpin firm
against vibration on heavy-
duty automobile door hinges
—on lightweight sheet metal
hinges for meter or instru-
ment panel covers.

How to replace hinge pins and cotter pins

with ROLLPIN self-locking fasteners

HERE'S HOW ROLLPINS
PROVIDE A
VIBRATION-PROOF FIT

Rollpins are easily pressed into pro-
duction drilled holes — chamfered
ends facilitate automatic or manual
insertion.

Rollpins compress as they are
driven—are self-retaining in pro-
duction drilled holes— fit flush. Sec-
ondary hole-reaming or riveting
operations are eliminated.

Constant spring tension against
walls of hole locks Rollpins perma-
nently in place until deliberately
removed with a pin punch. Rollpins
don’t damage the hole and can be
vsed again and again.

16

TRY THE ROLLPIN WAY INSTEAD . . . Rol]pins offer many
advantages as pivot and clevis pins for linkages or yoke
assemblies. Heat-treated to provide excellent fatigue re-
sistance and wear characteristics, Rollpins fit flush, grip
firmly in the outer or inner members, depending on your
design requirements, and are simply, inexpensively pressed
in place. They are faster to install than cotter pins or
safety wire. .. straight edges protect workers’ fingers and
clothing. Rollpins are readily removed with a punch...can
be used again and again...assure simplified maintenance.
USE ROLLPINS (1) Teo replace set screws and rivets. (2) To

pin or key gears . . . pulleys . ., levers . . . knobs, (3) As
locating dowels, stop pins or shafts for small gear trains.

Once you test their effectiveness you’ll want the secure,
vibration-proof fastening of Rollpins in your products.
Write now for a sample package and full details. Elastic
Stop Nut Corporation of America, 2330 Vauxhall Road,
Union, N. J. pz)

- TRADEMARK

OF AMERICA

GET YOUR FREE TRIAL ASSORTMENT
OF ROLLPINS

Mail this coupon now

——— — — — — — ————

I
[

Elastic Stop Nut Corporation of America
2330 Vauxhall Road, Union, N. J.

Please send me full application data and test samples
of the Rollpin.

. ———— e e e

Name, Title
Firm.

Address.

City. —Zone____State

www americanradiohistorv com

TELE-TIPS

(Continued from page 6)

LIGHTNING AT 1466 FT.—Dr.
K. B. McEachron, GE’s famous light-
ning-protection expert, has shown
that at least 809, of the strokes to
the Empire State Building are in-
itiated by the building, rather than
by the cloud. Apparently the stress
at the top of the building, due to its
great height and its configuration, is
such that a step ‘“leader” usually be-
gins at the building and progresses
toward the cloud. The velocities are
of the same order of magnitude as
found for downward step leaders.
Usually, no return stroke was found
from the cloud, but instead a con-
tinuing current flowed, in one case
ag long as 0.625 sec. Following the
initial step leader, successive dis-
charges may occur and these, where
leaders have been photographed,
were downward followed by the re-
turn discharge from the building.

COLOR TV may be here officially
so far as the FCC is concerned but
from the standpoint of the manufac-
turers, distributors and dealers it
still has a pretty long and rough
road to hoe. Dealers and distributors
find it difficult to place orders in the
absence of adequate demonstration
equipment to sell from, fixed de-
livery schedules, firm prices, etc.
Manufacturers are unhappy because
they cannot get their distributors
and dealers to tell them how many
sets to build. And even if they did
know, availability of some materials
is so uncertain that no delivery
schedules could be set.

WIDE - BAND - ANODE - VOLT-
AGE-TUNING for magnetrons is a
newly demonstrated method of use
in which variations in anode voltage
can be made to control the frequency
of the transmitter. This application
was recently publicized by H. Peters, .
Jr., of the General Electric Research
Laboratory, and is expected to have
important uses in the FM broadcast-
ing field.

“TROUBLE with the world is
that the stupid are cocksure, and the
intelligent full of doubt,” says Sales-
man Sam. . . . “Before you flare up
at anyone’s faults, take time to
count ten—ten of your own; for the
fellow who never makes a mistake
takes his orders from one who does.
. . . Humility leads to strength and
not-to weakness; it is the highest
form of self-respect to admit mis-
takes and to make amends for them.

. . The Ladder of Life is full of

splinters.”

TELE-TECH °+ August, 1951
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(ompare

THESE FEATURES WITH
ANYTHING
ON THE MARKET TODAY

® Three Compact Units

® Push-button Lens Change

® Right or Left Hund Focus Knobs

e Right or Left Hand Lens Iris
Control Buttons

® Turret, Focus and Iris Controls from

remote location if desired

High Resolution Integral View Finder

Enclosed 1.0. Controls

Iris Setting Indicator

Pre-loaded Color Filter Wheel

Swing-up Chossis

Focus Range Selector Switch

Equal Flexibility in Studio or Field

WRITE, WIRE OR PHONE
FOR DETAILS

TV Camera Chains ® TV Film Chains |
TV Field and Studio Equipment
Theatre TV Equipment

TELE-TECH -+ August, 1951

PL

Makes TV’s Outstanding
Camera Chain

tven Pettey /

GPL’s 1951 Image Orthicon Chain
is delivering even more features —
better performance — than the pre.
vious model which itself set new
industry standards! Compare it for
ease of operation, uniform high
quality, flexibility in studio or field.

Set this camera up to meet varying
requirements . . . control it remotely
if desired...select any of four lenses
at the press of a button . .. adjust
focus from right or left side of cam-
era, with the same 300° arc of focus
adjustment for all Ienses . .. choose
color filters, masks, at the flick of a

thumb . . . control the motor-driven
iris from camera or camera control
unit. Normal optical focus range
automatically adjusts for constant 9”
diagonal at close-up, for all lenses
except telephoto. Overtravel switch
provides extended focus range,
obtaining full optical focus on all
lenses.

In every way, GPL’s is a “human-
engineered” camera chain, built to
do a tough job more easily, built to
do your specific job best! Arrange
to see this great new model at the
earliest opportunity.

FINGER-TIP OPERATION
from CAMERA or REMOTE LOCATION

Push-button
iris controls

High resolution
integral view finder

1.O. controls
housed for protection

Push-button lens
turret control

Pleasantville

www americanradiohistorv com

| GENERAL PRECISION LABORATORY

INCORPORATED

Right or left hand
focus controls

Iris setting
indicator

Actor cue
light control

New York

17
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Where “Photographic Memory”

When you're comparing waveshapes it takes the “photographic memory” of
a camera to give you the whole story in accurate, permanent form.

Until recently, photographic oscilloscope recording called for considerable
trouble in setting up equipment and a long time period for developing the
results. But today, with the Fairchild-Polaroid Oscilloscope Camera, it’s an
easy job to record as many traces as are needed.

Take a look at the prints below. They provided the engineer with valuable
but inexpensive records for immediate evaluation. All were removed from

the camera one minute after the final exposure was made.

The stories of 3 “One Minute” Oscillograms

1. BEFORE AND AFYER. A visual comparison
of “‘before and after’” conditions is an easy job
for the “one step”” camera. Here, the upper trace
shows the output of a full wave rectified power
supply with insufficient filtering. The lower trace
shows the effectiveness of the addition of a fil-
tering condenser. The camera is easily adjusted
to two positions (upper and lower) for two ex-

2, SUPERIMPOSING FOR COMPARISON. The
problem —determine the maximum cime-intexval
varjation between successive camera shurter open-
ings and flash circuir closings. Instead of carefully
measuring successive scope traces, the engineer
superimposed several exposures for easy compari-
son. The length of the trace before the shutter
opened is a measure of the time between the elec-

3. MULTIPLE EXPOSURE PRE-SOLARIZATION.
Here, by making 3 successive exposures on each
half of the print, che engineer was able to re-
cord performance of a camera shuuter at it
1/100, 1/200, 1/400 second (upper) and
1/25, 1/50, and 1/100 second setcings (lower).
“Pre-solarizing,” the process of pre-exposing the
print with the trace off the screen, made it possi-

posures; traces are exactdy one half scope size. trical contact closing and camera shutter opening. ble to record the high writing speeda involved.

for still or continuous-motion
oscilloscope recording on 35-mm film or paper

—THE FAIRCHILD
OSCILLO-RECORD CAMERA

The Fairchild Oscillo-Record Camera
is the first unit specifically designed
for the purpose of recording cath-
ode-ray tube images. Features: re-
cords still or continuous motion on
standard 35-mm film or paper, film
footage indicator, electronic speed
controf —1 to 3600 in./min., film
capacity — 100, 400 or 1000 feet.

A minute after you’ve pulled the tab a finished
print is ready for evaluation.

SPECIFICATIONS

Lens and Shutter—Choice of 75mm 2.8 Wollensak Oscillo-Anastig-
mat with 32 Alphox shutter having speeds of 1/25 sec. o
1/100 sec., ‘‘time’’ and “bulb’’; or, 75mm {19 Wollensak
Oscillo-Anostigmat wnh "*3 Alphax shutter having speeds of
1 sec. to 1/100 sec., “time’ and "‘bulb’’.

Picture Size—34 x 44 in. {2 or more images per print; 16 expo-
sures per roll of film.)

Image Size—One-half reduction of scope image.

Writing Speed—With 2.8 lens, up to 1 in/usec at only 3000V
accelerating potential; higher speeds ot higher voltages. With
£1.9 lens these values are approximately doubled.

Fairchild-Polaroid Oscilloscope Camera Kits include camera, carrying
case and film. Write today for complete data on the Fairchild-Polaroid
and Foirchild Oscillo-Record Cameras. Fairchild Camera and Instru-
ment Corp., 88-06 Van Wyck Blvd,, Jamaica 1, N. Y, Dept. 120-1581.

—LaircHiLp

Dimensions—Camera, 10V2 x 54 x 6Va in; hood, 11 in. length,
7Y2 in. dia; adapter, 2 in. width, 655 in. max. dia.
Weight—Complete, 734 lb. i
OS’CILLOSCOPE RECORDING CAMERRAS
/
18 TELE-TECH ¢ August, 1951
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) &l As with medical instruments, the efficiency of a capacitor
B L T 4 is not determined by its size or weight. The El-Menco CM-15

/ Capacitor, in spite of its tiny size, insures peak performance from & w
I; any product in which it is installed — regardless of the severity to
\"‘\:, of operating conditions. .
5 ;//
- ar— ._._F::fﬁ?,x“’ e — ;_ﬁ_‘_ﬁ,l,.,ma"-"“/
EL-MENCO CM-15 CAPACITOR

Pretested at double its working voltage, this
tiny capacitor must prove its ruggedness before
leaving the factory. It is tested for dielectric

strength, insulating resistance and capacity value.

WHEN YOU WANT PEAK PERFORMANCE IN YOUR

I

CM-15 MINIATURE CAPACITOR PRODUCT YOUR BEST ASSURANCE IS EL-MENCO

Actual Size 9/32" x 1/2" x3/16" CAPACITORS. -

For Television, Radio and other Electronic
Applications.

2 mmf.-420 mmf. cap. at 500y DCw. THE ELECTRO MOTIVE MFG. CO., Inc.

2 mmf.-525 mmf. cap. at 300v DCw. Willimantic, Connecticut

Temp. Co-efficient = 50 parts per million
per degree C for most
capacity values,

6-dot color coded.

MANUFACTURERS ARE INVITED
TO SEND FOR SAMPLES

MOLDED MICA MICA TRIMMER

The

& B ] bl >t
FOREIGN RADIO AND ELECTRONIC MANUFACTURERS COMMUNICATE DIRECT WITH OUR EXPORT DEPT. AT WILLIMANTIC, CONN. FOR INFORMATION.

ARCO ELECTRONICS, INC. 103 Lafayette St., New York, N. Y.—Sole Agent for Jobbers and Distributors in U.S. and Canada

TELE-TECH + August 1951 19
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7" MOVING PARTS

”SUPERSTRUCTURE
INSULATOR ASSEMBLY

® 3combinations of elements for per-

DIRECTRONIC
BEAM SELECTOR Vo A

® Gives remote control of
element combinations

¢ Mounts on or near sei

MO'I’ORS OR

‘, ORIENTATION

www americanradiohistorv com

fect picture clarity on each channel

e Full 360° electronic orientation

M ElECﬂuc" :
== powgr '™

SNYDER MFE. CO.

TELE-TECH -

P.S. ONLY ONE
LINE TO INSTALL

August, 1951
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RCA-NBC research scientists

and engineers are blazing new paths

in the use of ultra-high frequencics —to
increase the nation’s enjoyment of television.

DHd% #rst custorm -buitt UHF station
— /00/7773 7he way # more TV %or more /Jeop/.e

Although television now reaches 45
million people in more than 12 million
homes, thousands of communities are
still too far from existing stations to be
reached by any programs. Moreover,
under present conditions, many cities
with limited program service want, but
can’t have, additional TV stations.

In preparation for the establishment of
a country-wide television service, RCA has
pioneered for many years in ultra-high-
frequency (UHF) research.

Today —an experimental station built
by RCA at Bridgeport, Conn.,, is supply-
ing the practical experience and engineer-

ing facts needed to design the best UHF
equipment—including transmitters, receiv-
ers, and converters, NBC programs on the
air during the full broadcast day are used
by RCA —and other manufacturers, too—
for large-scale field tests.

From results of this pioneering, RCA engi-
neers have determined that practical UHF
equipment can be built to serve the public,
and that present RCA Victor television sets
can be readily adapted to give equally fine
performance on both UHF and VHF.

P

See the latest in radio, television, and elec-
tronics at RCA Exhibition Hall, 36 W.49th St.,
N. Y. Admission is free. Radio Corp. of Amer-
ica, RCA Building, Radio City, N.Y. 20, N. Y.

Built by RCA at Bridgeport, Conn.,—first UHF
transmitter to operate on a regular schedule.

RADIO CORPORATION of AMERICA
World Leader in Radio — First n Teélevision

TELE-TECH ¢« Bugust, 1951
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This popular 4-segment design is highly
efficient. It is easy to handle in TV
production work and assures a mini-
mum of breakage. 2-segment types are
also available.

SEGMENTED
DEFLECTION
YOKE CORES

® ® @ T"E
CERAMIC CORES THAT SET
THE QUALITY STANDARDS

The tremendous advance in the use of metallic oxide
(non-metallic) cores has been due in large part to Stack-
pole powder molding experience which paved the way to
fully dependable units in production quantities. Stackpole
Ceramag Cores assure lower losses with higher operating
efficiency, lower operating temperatures, lighter weight,
smaller sizes, maximum permeability, less corona effect
and minimum cost. Ceramag cores are made in two grades
-for high and low flux densities.

“U” and “'E”’ CORES Perme_abih'ty of these Stackpole Ceraxpag
Coresis of theorderof10tol by comparison
FOR FLYBACK with conventional iron cores. They are
materially smaller, have higher resistance
TRANSFORMERS andoperatemuchcooler due to the absence
of eddy current losses. Many special types

are regularly produced.

TELEVISION IMAGE
W-1-D-T-H CONTROL TYPES

These Stackpole Ceramag Cores assure remarkably higher stand-
ards of efficiency for TV horizontal image deflection circuits. In areas
where there is a low line voltage, they give ratios of from 1 to 8 or more
compared with 1-5 for previous high permeability types.

Electronic Components Division

STACKPOLE CARBON COMPANY, S§t. Marys,

HPB-617
22 TELE-TECH * August, 1951
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_*_‘-____.._._____.._._m nmunnnum
% 1N QUIETNESS
. INFIDELITY
T B -, N LONG LIFE

B e e

#

e | i,
-

GENERAL INDUSTRIES MODEL TR

Compact. .. foolproof... dependable... by every standard
of comparison, the leader among all popularly-priced
turntable units. It's General Industries’ turret-type 3-speed
phonomotor, available in manual type, as illustrated, and
also to record-changer manufacturers.

Write today for complete information about this and
General Industries’ complete line of three-speed, dual-
speed and single speed phonomotors, and the popular
new GI Tape-Disc Recorder Assembly. Quantity price
quotations furnished promptly upon request.

I
|
I
I
|
I
i
ﬂ
|

The GENERAL INDUSTRIES Co.

DEPARTMENT L e ELYRIA, OHIO

TELE-TECH ¢ August, 1951 23
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" FLUX CONTENT '/
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ELIMINATES '@.§
REJECTS |

P

=

-

T

DEPENDABLE
QUALITY

. MADE FROM
_ VIRGIN METAL

T

e »

Using Kester Flux-Core Solders, Plastic-Rosin
and “Resin-Five” Core Solders, will keep your
wil solderers satisfied. Kester flows better —handles
e easier —faster to use. Kester Solders are made
only from newly mined grade A tin and virgin
lead.

FREE TECHNICAL MANUALSend for your copy of
Sorper and Soldering Technique.

KESTER SOLDER COMPANY ¢ 4210 wricHTWOOD AVE.

CHICAGO 39, ILL. » NEWARK, N. J. « BRANTFORD, CANADA

Kester ‘Resin-Five” Core Solder and KESTER

Plastic Rosin-Core Solder, which are

available in the usual single-core type, SOI-DER

can now also be had in a 3-core form.

24 TELE-TECH - August. 1951
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WHEN EMERGENCY CALLS FOR jéé’

radio network is linked to
hospital ambulances by two-
way mobile rigs equipped
with Sylvania receiving and
transmitting tubes. Imme-
diately the Minneapolis Po-
lice headquarters hears of
an accident, a General Hos-
pital ambulance is alerted
by 2-way radio and routed
to the scene.

I In Minneapolis, the police
a

Police cars nearby are
also instructed to go to
the location and lend
whatever police help is
needed.

In Minneapolis, when seconds count, po-
lice and hospital authorities know they
can count on the sure performance of Syl-
vania high-quality tubes.

In scores of other critical assignments,
including railroads, airlines, steamships,
and taxi cabs, you’ll find Sylvania tubes
get first call.

Now available in types and sizes for
every need . . . from subminiature, low-
drain battery types to television receiving
and picture tubes. For full information
and ratings about the types you need, drop
a line to: Sylvania Electric Products Inc.,
Dept. R-1408, Emporium, Pa. Sylvaniz
Representatives are also located in 4ll for-
eign countries.

S o ’_:‘;‘n
i " T
; = " & \A \
- : ifs A ) % L & 3
) ANNIV(RSARV
This quick, efficient coordination between the Minaeapolis W AT

Hospital and the Police Department has been an important
factor in enabling this city to win the National Safety Council
award as the nation's “Safest City” . ., for 2 successive years.

RADID TUBES; TELEVISION PICTURE TUBES; ELEGTRONIC PRODUCTS; ELECIRONIC TEST EQUIPMENT; FLUORESCENT TUBES, FIXTURES, SIGN TUBIMG, WIRING. DEYICES; LIGHT BULBS; PHOTOLAMPS: TELEVISION SETS

TELE-TECH + August 1951 23
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Shrink the size of small transformers, chokes, relay coils, and other
wire-wound electrical components by winding them with Sprague’s
CEROC 200 Magnet Wire.

‘ ~ This wire has an exclusive ceramic-silicone insulation which per-
‘ \R mits continuous operation at 200°C. Size for size, it safely carries
far larger currents than ordinary magnet wires using conventional

insulating materials. Consequently, CEROC 200 can save both copper
Same v-a rating! At the left is a fila- and magnetic materials for you.

ment transformer for a radio transmitter

wound with double vinyl-acetyl insulated Write for Engineering Bulleting 401 and 403B

wire and impregnated with synthetic var- e o e
nish. It is rated at 1,000 hours life under m .
85°C. ambient temperature operation. Wherever higher temperatures and severe mechan-

At the right is the same transformer,

redesigned, and wound with CeRoc 200 ical stresses are present, investigate CEROC T, the most heat-resistant
and impregnated with silicone resin. It ; | fipat ; o in.

hos o ety life of 10,000 hours of pfall magngt wnre;. For specu.flcatl.ons on th|§ 250°C. ceramic-Teflon
160°C. ambient temperature operation! insulated wire, write for Engineering Bulletin 402F,

PIONEERS IN

- ELECTRIC AND ELECTRONIC DEVELOPMENT

CEROC Is & registered trademark of the Sprague Electriz Company.

28 * TELE-TECH <« August, 1951
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Ad s

O. H. CALDWELL, Editorial Director % M. CLEMENTS, Publisher % 480 Lexington Ave., New York (17) N. Y.

More Frequencies for FCC and the Public

THE PRESIDENT

aided by Three-Man “Tele-Communications
Advisory Board” or One-Man “Adviser”

InterDepartmental
Radio Advisory
Committee (IRAC)

‘Half of Rudio Frequencies Preempted by IRAC

Radio "Leftovers” Assigned by FCC for Use of Public

~— — The Radio Spectrum -

All the troubles of the human race, it is said, can be
traced back to two and only two basic causes: (1)
The inclination of the ecliptic, and (2) The separation
of the sexes!

And practically all the troubles of radio and tele-
vision can be traced back to one principal cause, shori-
age of frequencies, running back even behind the FCC.
This fundamental evil lies in the casual practice by
which a little group of Washington bureaucrats known
as IRAC has, to date, preempted half of our precious
radio frequencies for government departmental use.

For the FCC is not the all-powerful potentate of our
channels which most radio men assume the Commis-
sion to be. When it comes to controlling frequencies,
indeed the FFCC itself sits at “second table” and obedi-
ently “takes the leavings!” For first choice of all chan-
nels is exercised by IRAC (the Interdepartmental
Radio Advisory Committee). Such channels as it re-
jects are then passed along to the FCC, for assign-
ment to the radio-TV industry and the public.

This vast and uncontested privilege granted IRAC
grew up gradually from past and indifferent delega-
tion of the President’s personal radio powers, under
the radio law, to the various Washington departments.

The President’'s Policy Board Report

Now, as a result of the 248-page report filed by the
President’s temporary Communication Policy Board,
it is recommended that these primary radio powers
of the President be put back into the hands of the
White House. And that a Presidential three-member

TELE-TECH + August, 13851

Telecommunications Advisory Board (or even one-
man Presidential Adviser) be set up to formulate a
national policy on frequency assignments and the op-
eration of communications systems by government
agencies.

‘Chairman Stewart’s committee has told the Presi-
dent that by better management of spectrum alloca-
tions much more can be done with radio services.

“The means on which we have relied in the past for
management of the spectrum are no longer adequate
to resolve in the best national interest the problems
produced by this increasing pressure,” said the report.
“The current difficulty growing out of the search for
suitable space for television broadcasting in itself em-
phasizes this inadequacy.”

Restore Channels +o Public Use

Shortage of radio frequencies is at the bottom of
most of radio’s troubles, as demand grows for wider
services for the public.

Responsible assignment of limited government fre-
quencies will prevent present wastes of valuable spec-
trum space, and could restore to public use badly
needed frequencies with a public gain of as much as 50
to 60 percent over present available channels.

With a strong White House hand supplanting IRAC
or holding it in check and making Washington Bu-
reaus justify their radio demands (as private li-
censees have to justify theirs) great new expansion
can come to radio and TV.
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THE PENTAGON

$152,406,500 will go for radio-electronic installa-
tions, out of the $6% Dbillions military public-works
construction funds just requested by Secretary Mar-
shall. The U.S. Army Signal Corps installations
would take $71,543,500. Included also is $79,315,000
earmarked for two Air Force bases which include com-
munications and electronic centers—Keesler, Miss.,
where the electronic staff school is located, $43,879,-
000; and Wright-Patterson, Ohio, which is the site of
communications and electronic materiel and research
activities, $35,436,000. Naval funds would include
$943,500 for Naval Communications stations in An-
napolis, and $605,000 for a communications center in
Washington.

REARMAMENT

CONVERSION EXCELLENT — Military require-
ments for the fourth quarter of 1951 are large but
the radio-TV manufacturing industry has been fore-
sighted in anticipating the goals of the Armed Serv-
ices with orderly conversion of television-broadcasting
receiver and tube plants during the July-vacation reg-
ular plant shut downs. DPA authorities expressed the
view that the conversions had been accomplished in an
excellent fashion. The conversions of civilian to mili-
tary production were accomplished by the larger man-
ufacturing companies such as General Electric, RCA,

Crosley’s color-TV “slave” unit plugs into standard sets of
the same line and produces a picture in color on present FCC
color standards. The 10-inch screen is magnified to 121
inches. For this experimental unit, the color-wheel alone costs
the manufacturers $150. Crosley engineers, however, publicly
state that not the present FCC standards. but a compatible
all-electronic system is “the color system of the future!”
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E Revealing at a Glance

Federal Telephone and Radio, Capehart-Farnsworth,
Western Electric, Philco and Westinghouse during the
regular summer vacation closedowns for inventory and
retooling surveys.

MECHANIZATION

SEVERAL MAJOR MANUFACTURERS are now
in the process of extending plant mechanization (with
support of military equipment procurement agencies
in the interest of obtaining more rapid production) so
as to permit construction of complete subassemblies
and in some cases complete end equipments. This is
an extremely significant trend because it foretells of
a complete change in assembly methods as we know
them today, with attendant changes in the labor and
financial structures of the industry. Smaller compo-
nent manufacturers might do well to review their
current productive techniques with a view towards
keeping pace with mechanization developments. As
automatic fabrication of complete subassemblies and
end items progresses, new and improved component
design will be needed to yield components that can be
produced more efficiently and that will lend themselves
to mechanized final assembly operations.

TV FILMS

CONTINUED INCREASE in film usage over the
air is finally sparking a demand among telecasters for
improved film transmission equipment. No longer are
producers satisfied by receipt of just any sort of TV
film print. Already, vacuum-tube-operated sensito-
metric equipment is being designed and built. How-
ever, the real bottleneck is still the iconoscope tube
with its edge flare and secondary emission. The new
image-orthicon TV film camera, recently demonstrated
should eliminate most of the troubles. Once the TV
“freeze” ends, there will be a tremendous spurt in
attention given to such methods.

PROPAGATION

TROPOSPHERICS—Interstation TV interference
has raised its ugly head, this summer, to an extent
not before observed. Horizontal bars and shimmers
appear across the picture, run up, stand still or scam-
per down. At the same time, the TV sound is spoiled
by growls and roars as the interfering signal tries to
take control of the FM output. These effects have ap-
peared in outlying sections, 10 to 20 miles or more
from stations, and usually occur around twilight.
Miami, Norfolk and Oklahoma City, for example, have
been observed mutilating WNBT’s Empire State sig-
nal. This interference is coincident, of course, with
the many long-distance TV records reported this sum-
mer. Havana, Cuba, has been seen in the Middle At-
lantic and Middle West areas, and a number of mid-
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Situations of Significance in the Fields of TY and Tele Communications

continent U. S. stations have been picked up in Ha-
vana. Fortunately, the interference has been a short-
period phenomenon, lasting only an hour or so, and
the trouble may be expected to disappear at the end
of hot summer weather.

AUDIC

PRE-RECORDED MAGNETIC TAPES will soon
become available through many local outlets. This
should go along well with the products of several
manufacturers who in recent months have announced
availability of magnetic-tape units for playback pur-
poses only. Initially, the new magnetic-tape library
will be composed of 14 programs. Each program js a
professional-quality recording made on Minnesota Min-
ing type 111A plastic tape, lasts for approximately 4
hour, and consists of 9 to 11 selections. Sales appeal
is assured because the recorded programs are not
available on dises. This arrangement should be an ex-
cellent proving ground for gauging public acceptance
of tape vs. disc qualities.

COMMUNITY TV—Freeze or no freeze, additional
cities are now getting TV without grace of FCC,
through expansion of the multiplex-antenna idea, This
“community antenna system’ is already working in
Astoria, Ore., Bellingham, Wash., Grass Valley, Calif.,
Dansville, N. Y., and Lansford, Coaldale, Mahanoy
City, and Honesdale in Pennsylvania; installations are

e

under way in 50 other non-TV cities. Harrisburg, Pa.,
is next, having just completed its twin pick-up towers
on a 1300-ft. ridge overlooking the city. The 100-ft.
towers will pick up Channels 2 (CBS) from Balti-
more, 75 miles, 4 from Lancaster, 35 miles, and 6 from
Philadelphia, 90 miles. Harrisburg citizens have or-
ganized a corporation, “Perfect TV, Inc.” to which the
individual subscriber will pay a “connection charge”
of about $135, and then about $3.75 a month. In Lans-
ford (pop. 7,500), with 350 television sets connected to
the system, the local corporation already reports “a
reasonable profit.”

ENGINEERS WANTED—A mid-1951 survey of
the needs of 378 companies and government agencies
shows that about 80,000 engineers are needed now,
exclusive of the needs of the military. When the cur-
rent graduating class of 38,000 is absorbed there is
still an unfilled demand for 42,000 engineering gradu-
ates. However, a recent study of the 1951 class of
engineering graduates showed that the military,
through R.O.T.C. and reserve programs, and through
the Selective Service System, will siphon off about
19,000 engineering graduates. The actual unfilled de-
mand will then be for more than 60,000 engineers.
Thus, the urgent need for engineers cannot be met
through the current sources of supply. The 1952 grad-
uating class will be only about 26,000; 1953 about
17,000; 1954 about 12,000. Of course these figures
cover all engineering, but radio-electronic men make
up a large and important section.

1951 LEADERS OF THE RADIO-TV MANUFACTURING GROUP

Officers and directors of the Radio-Television Manufacturers
Agsociation. Standing, left to right, are: James D, Secrest, gen-
eral manager and secretary: Max F. Balcom, past president:
A, D. Plamondon, Jr., vice president: W. J. Barkley, vice presi-
dent; John W, Van Allen, general counsel; and Dr. W. R. G.

Baker, director of the RTMA Engineering Department. Seated,
left to right are: Arie Liberman, vice president; John W, Craig,
vice president and chairman of the Set Division; Leslie F.
Muter, treasurer; Glen McDaniel, RTMA president; and Robert
C. Sprague, past president and chairman of the Board.
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TV Receiver Manufacturers Ready

Set makers-show FCC and industry engineers various
ceive programs from future UHF stations. (See also

HILE at Washington the engi-
neers of the FCC and the broad-
cast stations work to set up a UHF

TV allocation (see large chart accom-

panying this issue of TELE-TECH),
the manufacturers of -TV sets also
have been busy designing conver-
sion devices which will permit pres-
ent VHF standard TV sets to receive
stations in the UHF band.

And although a year or two may
elapse before UHF-TV becomes a
matter of actual general operation
in the United States, the manufac-
turers well recognize that TV sets
going on the market this Fall will
be expected to serve their owners
for a number of years and so must
be simply convertible to receive
UHF signals when these do come
on the air in 1952, '53 or ’54!

Bridgeport Tests

Progress in UHF conversion of
standard TV receivers of many
makes was high-lighted several
weeks ago when the RTMA invited
the FCC members and engineers to
a demonstration of UHF adapters,
held at Bridgeport, Conn., where
NBC has an experimental UHF
transmitting station in regular oper-
ation.

CAPEHART-FARNSWORTH—Using a reg-
ular Capehart CX-33 receiver chassis, four
miles from the Bridgeport transmitter
ultra-high-frequency conversion was ac-
complished by inserting UHF channel
strips in Standard Coil tuner already a
part of instrument. Complete Capehart
line uses same chassis.

The TV receiver makers had set
up their conversion devices in the
bedrooms of Bridgeport hotels,
about 4 miles from the transmitter,
and the Washington officials trooped
from room to room, watching the
clear, bright UHF pictures received
on 529-535 megacycles at 4 miles
distance, and comparing these with
the same program—snowy and dia-

thermy-ridden—received on VHF
channel 4 from New York, 56 miles
away.

In this respect, the Bridgeport
demonstrations proved almost too
convincingly that UHF gives superior
results without reception difficulties.
For as the manufacturers’ experi-
mental engineers vied with each
other to bring in perfect UHF re-
ception in the lofty hotel rooms, the
non-technical observers did not al-
ways stop to think what correspond-
ing quality of UHF reception would
be possible in the homes of an aver-
age city or town with hills and build-
ing obstructions.

Downlead Problems

Difficulties of carrying UHF sig-
nals many feet from antenna to
chassis were also apparent. One
maker had installed a roof-top an-
tenna 25 ft. away but experienced
such losses in the down-lead, that a
built-in antenna in his converter
box gave practically the same effec-
tive signal! The tiny UHF antennas
of pencil length, however, showed
the simplicity of the UHF pick-up
problem for direct-view locations.
Some UHF antennas were simply
stuck up on the wall with adhesive.

CROSLEY—"Ultra tuner” measures 7 x 7 x
91, in.; attached by screwdriver to re-
ceiver. Works with any continuous-tun-
ing TV receiver. One model Ultratuner
with self-contained UHF antenna. Instal-
lation requires no work on receiver. Cov-

ers 122 to 132 megacycle frequency
range. Retail price, about $40.
30

GENERAL ELECTRIC — This
(Model UHF-101) has been tested for 1B
months in the Bridgeport area and is now

Translator

in limited production. Below the mega-
cycle numerals there is a logging scale
for added convenience in tuning. A
travelling dial light spot-illuminates each
numeral.
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HALLICRAFTERS’ new ulira-high-fre-
quency converter operates over a 450- to
900-megacycle range. The output fre-
quency feeds into either Channel 3 or 4
of any present-day television receiver.
The Hallicrafters Company also has UHF
coil strips available for its turret-type
“"Dynamic Tuners.”
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with UH

means for adapting present standard YHF sets to re-
UHF Station Allocation Chart, Part Il of this issuel

= ® i ?

STROMBERG-CARLSON’'S converter,
styled in green leatherette and measur-
ing only 8x4x86 in., uses a 8F4 as a
local oscillator, a 8BQ7 as a cascode r-f
preamplifier, and a 1N72 germanium crys-
tal mixer. Unit has a 12MC bandwidth
and balanced output feeds VHF.TV chan-
nels 5 or 8.

To the lay Commissioners, the
novel converter container shown by
Stromberg-Carlson in the form of
a handsome tooled-leather cigar box,
attracted special attention, and
pointed a possible trend of decora-
tive camouflaging which purchasers
may demand, if UHF converters are
to be kept on top of their present TV
receivers in their living rooms.

Pictured herewith are a number
of UHF converters or translators
which have been developed by TV

STANDARD COIL — Simple

transfer of
strips in tuner, readies any set so
equipped. for reception of uhf signals
within a few minutes. The two-section
strips in effect turn TV set into a double
conversion circuit. CK 710 diode is used
as converter. Fingers shown belong to
Edwin Thias, engineering VP.
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manufacturers for their own receiv-
ers or for general use with all or
most receivers. Included also are
several designs which were not dem-
onstrated at the RTMA-FCC Bridge-
port session.

Other Exhibits

In the case of certain converting
devices exhibited at Bridgeport,
photographs were not released but
information as follows was made
public at the individual session:

PHILCO—While this company has
been experimenting with several
types of UHF conversions, it dem-
onstrated at Bridgeport only an ex-
ternal converter with continuous
tuning which may be attached to
any Philco TV set. This covers the
full range of proposed UHF chan-
nels and is easily attached. Philco
also has its tiny “match-box” single-
channe] converters which may be
made available later, for use under
appropriate conditions.

RCA VICTOR—Designed to bring
in all UHF channels and suitable
for attachment to any television re-
ceiver, the RCA converter was
shown to give pictures that compare

.
ot
P

TARZIAN—Full-band UT-1 tuning unit for

ultra-high-frequency telecasts is adapt-
able to any set now in use: does not
interfere with VHF channels. Seli-con-
tained power supply. No electrical
changes are necessary in present tele-
vision sets. Unit may be placed on top
of the set or installed inside.
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Conversion Devices

ZENITH—During the FCC Bridgeport
demonsirations, Zenith engineers showed
how a UHF strip (like that pictured)
could be slipped inio the Zenith tuner

in a very -few minutes, enabling the
standard receiver to operate on UHF
without any change in the set itself

favorably in every respect with VHF
reception. On the face of the attrac-
tively designed converter are two
knobs and an easily read dial. Instal-
lation of the converter is sufficiently
simple to be performed from an in-
struction sheet by the average set

owner. Retail price, about $50.
MALLORY—Means for convert-
ing standard television receivers

were demonstrated at the Stratfield
Hotel, Bridgeport, and inspected by
the FCC party, but photographs and
technical details requested by TELE-
TECH were not available at press-
time.

WESTINGHOUSE—With this new UHF
converter, the set is capable of receiving
al] uhf channels, in addition to standard
telecasts in the very-high-frequency
range. The converter, housed in a ma-
hogany finished wood cabinet. can be
easily connected to all Westinghouse
television receivers now in use.
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Remote Control System for

First completely unattended radio broadcast station operation permitted by
full circuit details and information presented in exclusive article. Equipment is
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Fig. 1: Sub-carrier converter signal generator for telemetering information selection

PHILIP WHITNEY, Chief Engineer, WINC, WRFL, Winchester, Va.

N effective remote system has

made it possible for FM broad-
cast station WRFIL to control its
transmitter from equipment in the
Winchester, Va., studios, more than
20 miles away. No operators have
been in regular attendance at the
mountaintop site since experimental
authority was granted by the FCC
in April, 1951. The complete system,
with certain necessary protective de-
vices, is described below.

The equipment was built in a little
less than a year, using inexpensive
receiver components. Most of this
time was spent in research and ex-
perimentation. Several types of con-
trol systems were tried and dis-
carded. The one ultimately adopted
was found to be the most nearly fool-
proof, and practical. The FM engi-
neering section of the FCC was most
helpful in suggesting methods which
would assure full compliance with
the Commigsion’s exacting engineer-
ing standards for this class of
service.

The present equipment is divided
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into the following main integrated
units: six control oscillators, push-
button operated, at the studios; a
band pass amplifier at the STL re-
ceiver; six selective tuned relay cir-
cuits and functions at the transmit-
ter; an electrically-reset circuit
breaker in the transmitter primary;
an automatic overload relay and cir-
cuit breaker recycler; link failure
protective relay to cut carrier in
event of STL failure; telemetering
generator and control; telemetering
receiver and selective meter ampli-
fier at studios; signal strength meter
and carrier failure indicator at stu-
dios; antenna and booster for modu-
lation and frequency meter at stu-
dios; aural “off the air” monitor at
studios.

The WINC (AM) transmitter is
located in the same building as the
WRFL studios. The licensed opera-
tors employed at WINC also control
and operate WRFL. This affords a
considerable economic advantage of
particular importance to FM opera-
tion. The problem of finding opera-
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tors for an isolated mountain peak
job is solved. The operating schedule
of the station has been expanded and
continuity of service of the station
has been improved. Automatic re-
cyclers work faster than manual op-
eration and poor roads, snow and
automobile breakdowns no Jonger
cause late sign-ons.

FM Transmitter Control

The FM transmitter control is ef-
fected, and meters are ready, by
transmitting the outputs of six con-
trol oscillators ranging in frequency
from 18 to 30 KC through the regu-
lar program link at about 59 modu-
lation. These control frequencies are
never heard on the air. At the link
receiver in the FM transmitter build-
ing on the mountain, a bandpass am-
plifier brings the level of these con-
trol frequencies up to the necessary
level, cutting off the program audio
frequencies.

The control frequencies are fed
through a coaxial line from the cath-
ode of an audio tube in the link re-
ceiver to the input circuit of the
selective bandpass amplifier, and also
through a coaxial line from this to
the selective relay chassis. Six plate
relays are operated, which in turn
operate two impulse type relays to
turn on and off low and high volt-
ages in the transmitter and two tele-
phone type six volt relays which con-
trol an antenna rotating motor of
the type commonly used for TV in-
stallations which increases or de-
creases the final tank to output cou-
pling and thus controls the trans-
mitter power.

The Federal transmitter at WRFL
is broadly tuned so that it is never
necessary to retune the plate tank
circuit with coupling changes. It is
therefore unnecessary to provide a
“tuning” motor in addition to the
“coupling” control. This may be nec-
essary with other types of transmit-
ters, and would require another cir-
cuit.

The fifth plate relay operates a
continuously rotating step-switch,
which selects sampling voltages from
the various meters, as well as from
the standard calibrating voltage pro-
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FM Broadeast Stations o oo o

FCC is described and
simple and fool-proof

vided by two ‘“hotshot” type bat-
teries in series. Another set of con-
tacts on this step-switch also turns
the telemetering subcarrier on and
off. The sixth plate relay operates
another impulse type relay. This is
a spare function which at the pres-
ent time is being used to cut in or
out an FM tuner at the mountain
which is used to pick up a distant
FM station for relaying purposes.
This station cannot be received at
the studios in town.

An impulse type relay is one which
needs no holding current to main-
tain an “on” or “off” condition. It
operates much like a pull chain
socket. One impulse puts it on, a
similar one puts it off. By using this
type control, fewer circuits are need-
ed, and it is not necessary to leave
the control subcarrier on as long as
the relay remains on. A tenth-second
pulse is usually sufficient to operate
this type of relay. The pulses used
are 6 V. ac, but it was found that
using de instead caused them to snap
in much more quickly and positively.

Control Oscillators

The control oscillator circuits were
made as simple as possible, using
readily available and inexpensive
parts. These oscillators must be very
stable, have low distortion, and be
easily keyed. A regulated power sup-
ply and good tuning condensers were
found to be necessary. Low distor-
tion is important for the stability of
the system and to assure inaudibility
of the control signals. The oscilla-
tors use the standard electron-cou-
pled circuit. A Hewlett-Packard
audio oscillator was used while de-
veloping the system, and worked
very nicely. However, this does not
lend itself to push-button control,
since the oscillator dial setting must
be changed for each function. The
unit shown in the diagram uses mica
five-plate trimmers as oscillator fre-
quency controls. The oscillators are
adjusted to 18, 20, 22, 24, 26 and 30
KC, by using a 'scope and standard
audio oscillator as a comparison
wavemeter. The 30 KC function is
isolated from the other frequencies
by an additional 2 KC as a safety
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Fig. 3: Remote control chassis at WRFL. This contains all the selection relays.

factor, since this function is used
frequently for meter readings. The
oscillators run continuously. Their
outputs are keyed by 300 ohm relays.
By running continuously, false oper-
ation is avoided by eliminating the
possibility of frequency creep when
starting them up. All outputs are
fed to the relays, then to the grid of
a single bridging tube. The 59 sub-
carrier modulation of the link trans-
mitter is adjusted by first measuring
the audio voltage applied to the in-
put of the link for 100¢ modulation.
The gain control of the bridging
tube is then adjusted to about one-
twentieth of this value. Percentage
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modulation above 5% could cause in-
termodulation distortion, therefore
these control voltages and the tele-
metering subecarrier on the FM
transmitter at the mountain never
exceed 59 modulation. A 15 KC
filter in the STL receiver prevents
the control signals from modulating
the transmitter. The only subcarrier
that actually modulates the FM
transmitter is the telemetering 30
KC signal which is applied momen-
tarily during meter reading periods.

The control carriers are picked off
an audio tube cathode in the STL.
The band pass amplifier, through
which these signals must pass as the
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REMOTE CONTROL

next step after the link receiver, ani-
plifies frequencies used for the con-
trol only, and discards all other fre-
quencies. Slug-tuned audio frequency
coils, in aluminum cans about the
size of the average i-f can, are used
as the selective transformers in
these circuits. They are from sur-
plus Hammarlund “Fleet Control”
units, and are modified by removing
the condensers inside the cans and
substituting the condensers showu
in the diagram. These coils were
designed to operate at about 6500
cps, but will operate in the 18 to 30
KC range. Ten of these coils are
used in the complete system. This
bandpass amplifier not only brings
up the level of the control signals,
which is necessary to operate the se-
lective relays, but also prevents un-
wanted audio frequencies appearing
at a higher level than the control
frequencies. The amplifier is built
on the familiar ‘“stagger tuned”
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-001 cALIBRATE .
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(Continued)

principle used in many TV circuits.
It could be made flatter if desired
by using more tubes and circuits.

Selective Relays

The output of the band pass am-
plifier is fed through a coaxial line
to the chassis which contains the
amplifiers, separators, relay control
tubes, selective filters, and the final
controlled relays. The first tube on
this chassis is a 63J7 audio ampli-
fier, with circuit components chosen
to favor the control frequencies. The
plate of this tube feeds the parallel
orids of three type 6SN7 separator
tubes. Each of these plates is loaded
with a primary of the audio filter
coils.

The secondary of these coils is
loosely coupled to the primary cir-
cuit, making a very sharp response
curve. Capacitive coupling was not
added, because this broadens the re-
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Fig. 4: Selective amplifier at studio for reproducing remote transmitter information

Fig. 5: Recycling chassis.
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sponse curve. The primaries and sec-
ondaries of these filters are tuned to
the frequency for the specific function
in a manner to be described later.
The grids of the relay control tubes
(6AGbH’s) are biased past cutoff by
the application of the six volt fixed
bias from the “hotshot” bias battery,
and through self bias from the 5000
ohm variable wirewound cathode re-
sistors. The bias resistors are finally
adjusted, so that the plate relay in
each circuit pulls in firmly when the
control signal is applied at the nor-
mal level to each grid. The fixed bias
must be supplied by a low impedance
source, rather than from a rectifier-
filter arrangement, as this allows too
wide a bias fluctuation from inoper-
ative to operative condition. The
plate relays are sensitive 8000 ohm
Clare type.

As each relay control tube con-
ducts because of excitation of its
grid by the respective control signal,
its plate relay closes. This in turn
operates the impulse relays, the tele-
phone type relays to control trans-
mitter power, and the rotary type
telemetering switch. The latter
switch is a six volt solenoid operated
device used in automatic car radios
as a station selector. This rotary
relay has two sets of contacts. One
set is used to select the sample volt-
ages for telemetering. The other set
operates a keying relay which ap-
plies the output of the telemetering
amplifier to the program circuit feed-
ing the WRFL transmitter. This
current, which modulates the trans-
mitter at about 59 is applied only
while taking meter readings. The
antenna rotator motor was attached
to the shaft of the coupling mech-
anism through a right angle bevel
gear from a dial drive assembly. The
motor is permanently mounted on
the front panel of the transmitter
above the control shaft.

Power Supply

The power supply is built up on
a 10 x 17 x 2 in. steel or aluminum
chassis, as are all units in the sys-
tem, and is of straightforward de-
sign, using voltage regulator tubes
for stability. The Supply provides
approximately 3800 volts for the
plates, heater currents, and six volts
at better than five amperes for the
low voltage relays. All chassis are
mounted with the open bottoms fac-
ing the front of the rack. The pan-
els thereby shield the subchassis
wiring from the high r-f fields pres-
ent at the transmitter. The chassis
bottoms are easily accessible by re-
moving these panels.

All the selective relay circuits are
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tuned by using a calibrated audio
oscillator and a vacuum tube volt-
meter. The audio oscillator is coupled
to the grid of the 63J7 tube at low
level. The voltmeter, using the 30
volt scale, is placed across each of
the cathode resistors of the 6AGH
relay control tubes. The resistors
should all be set at maximum re-
sistance during this operation. The
audio oscillator is then set at each
control frequency and the slugs in
the tuned circuits are adjusted for
maximum readings which is about
27 volts in this application.

Automatic Protective Circuits

The WFRL transmitter is situated
on a mountain peak and power is ob-
tained from a Jong, lightly-loaded
line up the mountain. Charges from
electrical storms have caused more
momentary failures than all other
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Fig. 6: Block dia-
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mote conirol in-
stallation. Figure
shows the six
functions monitor-
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transmitter. With an operator at the

transmitter the circuit breaker and

overload relays were reset manually.
(Continued on page T5)
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Above is a spectrum analysis of the distribution of broad-
casting stations in Europe. Note that the frequency range is
from 155 to 1602 KC, including 420 to 520 KC band. Figures

A-a Germany-American zone ES
A-b Germany-British zone F

A-f Germany-French zone F-a
A-s Germany-USSR zone Fl

AL Albania G

AN Andorra H

AU Austria IL
BE Belgium IR
BR Bielorussia I

BU Bugaria

D Denmark IT
D-f Faroe Islands L

EG Egypt L-¢
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cies are shown by a

beside entries indicate: 1-4 stations conforming with the plan:
5-9 non-conforming stations. Swiss stations sharing frequen-

zero. Table is based on E.B.U. Bulletin

Spain L-t Tripoli RU Great Britain and Northern TQ Turkey
France L] Lebanon Ireland TR Trieste
Algeria LU Luxembourg RU-¢ Cyprus TU Tunisia
Finland MA Morocco RU-g Gibraltar U U.S.S.R.
Greece MO Monaco RU-m Malta U-c Finno-Carelia
Hungary N Norway SA Saar U-e Estonia
Israel P Portugal SD Sweden U-le Latvia
[reland P-a Azores SM San Marino U-li Lithuania
lceland P-m Madeira Su Switzerland U-m  Moldavia
Ttaly PB Netherlands SY Syria U Ukraine
Libya PO Poland TA Tangier v Vatican City
Cyrenaica R Roumania TC Czechoslovakia Y Yugoslavia
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Sock Testing of Airborne

Characteristic features of shock as experienced
of measuring shock severity discussed and typical

Fig. 11: (Left) American Standards Association drop-type shock testing machine
Fig. 12: (Center) Typical acceleration-time diagrams measured on elevator of shock
vibration shown at A was eliminated by placing a drop of oil between the spring
Fig. 13: (Right) Type VD Medium Impact Shock Machine is similar to that in Fig. 11

By CHARLES E. CREDE, Chief Engineer, The Barry Corporation,
700 Pleasant St., Watertown 72, Mass.

HE American Standards Associa-

tion drop type shock testing ma-
chine, shown in Fig. 11, is used ex-
tensively for testing small instru-
ments. The equipment undergoing
test is attached to a small elevator.
The elevator carries, on its bottom
face, a spring in the form of a sim-
ple beam. Upon free fall of the ele-
vator, an anvil rigidly fixed to the
massive base of the machine strikes
the center of the beam spring. The
elevator rebounds upwardly, and is
caught by the operator. The acceler-
ation-time diagram which defines the
motion of the elevator during en-
gagement of the spring with the
anvil is substantially semi-sinus-
oidal, as shown in Fig. 12, The high
frequency vibration embodied in the
oscillogram shown at Fig. 12 (A)
represents vibration of the elevator
table in its fundamental mode. It
was found that this vibration could

36

be excluded, as shown in Fig. 12
(B), by placing a drop of oil be-
tween the spring and the anvil

A somewhat similar machine used
for testing airborne electronic equip-
ment is the Type 150 VD Medium
Impact Shock Machine, based on a
design by Mr. K, W. Johnson of the
U. S. Air Force. This machine is
shown in Fig. 13. The elevator of this
machine is much larger than that of
the ASA machine shown in Fig. 11,
and its downward velocity is arrested
by loose sand contained in a sandbox
forming the bottom part of the ma-
chine. The suddenness with which
the motion of the elevator is arrested
may be varied by changing the ar-
rangement of wooden cleats attached
to the under side of the elevator.
The impact with the sand is substan-
tially inelastic, and the elevator does
not experience the upward rebound
which characterizes operation of the

www americanradiohistorv com

used for small instrument measurements
testing machine in Fig. 11. High frequency
and anvil giving the oscillogram at B

and is used for testing airborne equipment

ASA machine. The acceleration-time
diagram measured on the elevator of
the Type 150 VD Medium Impact
Shock Machine is illustrated in Fig.
14. This diagram is essentially a
half-sinusoid, with superposed high
frequency vibration representing vi-
bration of the elevator table, and
with some distortion which tends to
extend the latter part of the record
as the elevator gradually settles in
the sand.

The results obtained from shock
testing, using machines of the types
illustrated in Figs. 11 and 18, are
investigated by considering the sup-
port for the beam-load system of Fig.
4 to be attached to the elevator of the
shock testing machine. Assuming a
half-sinusoidal acceleration-time dia-
gram for the elevator as its down-
ward motion is arrested, the re-
sponse of the beam-load system can
be predicted analytically. The maxi-
mum acceleration of the load (d2y /dt?
in Fig. 4) with reference to the
maximum acceleration of the eleva-
tor d’x/dt* is shown in Fig. 15.
When the natural frequency of the
beam-load system is great relative
to the predominant frequency of the
impulse which arrests the motion of
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Electronic Equipment

in various military applications illustrated. Means
testing machines are described and illustrated

the elevator, the abscissa ratio is
large; i.e, the results are defined by
the right side of Fig. 15. The ratio
plotted on the ordinate is then ap-
proximately unity. The maximum ac-
celeration that is experienced by the
Joad supported by a relatively stiff
beam is thus approximately equal to
the maximum acceleration experi-
enced by the elevator table. This ap-
plies to all beams that are relatively
stiff, and is substantially independ-
ent of the natural frequency of the
beam, except for the qualification
that the frequency ratio on the ab-
scissa must be appreciably greater
than unity.

Low Frequency Ratio

When the stiffness of the beam is
low, the natural frequency of the
beam-load system is small and the
frequency ratio which forms the ab-
scissa of Fig. 15 has a low value.
Applicable conditions are then indi-
cated by the left side of Fig. 15. It
is then evident that the maximum ac-
celeration of the load carried by the
beam is not directly proportional to
the maximum acceleration of the ele-
vator, but is a function also of the
frequency ratio which is plotted as

the abscissa in Fig. 15. The nature
of this function is pointed out below.

The maximum acceleration d?y/dt?
of the load carried by the beam in
Figure 4, with reference to the veloc-
ity change of the elevator and the
natural frequency of the beam-load
system, is illustrated in Fig. 162. The
velocity change of the elevator is re-
lated to the height of free fall. The
Type 150 VD Medium Impact Shock
Machine shown in Fig. 13 exhibits
substantially inelastic impact, and
the velocity change is numerically
equal to the velocity of the elevator
immediately before it engages the
sand. The ASA Shock Machine shown
in Fig. 11 exhibits substantially elas-
tic impact, and the velocity change is
approximately twice the downward
velocity of the elevator at time of
impact. The frequency ratio plotted
as the abscissa of Fig. 16 is in the
same terms as in Fig, 15. For small
values of this ratio, the curve is a
straight horizontal line. The maxi-
mum acceleration that is experienced
by the load on the beam is thus di-
rectly proportional to the velocity
change of the elevator and inversely
proportional to the natural fre-
quency of the beam-load system. It
is independent of both the accelera-

PART TWO
OF TWGO PARTS

Fig. 14: Acceleration-time diagram from
shock testing machine shown in Fig. 13

tion of the elevator and the fre-
quency of the impulse which arrests
the motion of the elevator.?

The principles illustrated by Figs.
15 and 16 may be applied to the de-
sign of equipment which is required
to withstand shock tests. Each prin-
cipal structural assembly of the
equipment is first simulated by a
beam-load system, as illustrated in
Fig. 4. Its natural frequency is then
estimated, and the maximum accel-
eration d2y/dt? of the load is deter-
mined from Fig. 15 or Fig. 16,
whichever is applicable. The maxi-
mum force on the beam is the prod-
uct of the mass (or weight) of the
load and its maximum acceleration®.

(Continued on page 68)

Figs. 15 (left) & 16: Curves defining response of beam-load system (Fig. 4) when support is attached to elevator of shock machines
(Figs. 11 & 13). Results are a function of ratio of natural frequency of beam load system to predominant frequency embodied in
acceleration-time diagram for elevator as its downward motion is arrested. Max. acceleration of load with reference to max. ac-
celeration of elevator is at left, and max. acceleration of load with reference to velocity change of elevator and natural frequency of

load system is at right
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IRE-WCEMA at San Franciseo

West Coast Engineers and Manufacturers Convene Auqust 22-24

HE 1951 Western IRE Conven-

tion and the 7th Annual Pacific
Electronic Exhibit will open its doors
in the San Francisco civic auditorium
on August 22, 1951, for a three-day
run with the theme—‘“Behind the
Scenes in Electronies.”

Attending the San Francisco ses-
sions will be radio and television
engineers, members of the Institute
of Radio Engineers’ 7th Region,
comprising Sections in the seven
Western states. The International
Scientific Radio Union will also be
represented at several of the meet-
mngs.

The West Coast Electronic Manu-
facturers Association has also taken
active leadership in plans for the
convention and Pacific Electronic Ex-

hibit. The manufacturers and whole-
salers of the area will take part in
the Business Conference scheduled
for the period of the big Coast get-
together. Some twenty-two “repre-
sentatives” also will have 33 booths
in the exhibit hkall, showing products
or lines of 174 radio-electronte con-
cerns who are not direct exhibitors.

Expect 10,000

The 1950 attendance figure of
7,500 is expected to be surpassed
with a final total close to 10,000
registrants. The exhibit was origi-
nally established by WCEMA which
has sponsored it for six years. This
yvear, for the first time, the western
regional (9th) of the IRE will share

in the responsibilities of the exhibit.

IRE annually holds its western
convention at the same time and
place and this meeting will include
the usual run of technical papers and
field and inspection trips. The an-
nual banquet has not been scheduled
in order to prevent any conflict with
exhibit hours, which will be from 1
to 9:45 P.M.

Comprehensive exhibits will be
displayed by eastern and western
factories; manufacturers’ represen-
tatives will show wares of their
client factories and universities and
government agencies will provide
educational displays. On August 22
and 23 there will be afternoon speak-
ing programs with government pro-

TV-FM-UHF POINTS OF INTEREST IN SAN FRANCISCO—L. IRE Convention Hall; Civic Auditorium. 2. KDFC. 3. KPIX (TV).
4, KRE-FM, 5. Los Angeles-San Francisco microwave relay terminal. 6. KLX-FM. KPFA-FM. 7. KSBR. 8. KCBS-FM. 9. FCC Pri-
mary frequency monitoring station. 10. KSFO-FM, 11. KGSF, KALW. 12, KRON-TV, KRON-FM. 13. KNBC-FM. 14. KGO-TV, KGO-FM.

—
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Exhibitors at San Francisco Civic Auditorium

Advance Electric & Relay Co., Burbank, Calif.
Aerovox Corporation, New Bedford, Mass.
Aircraft-Marine Products, Inc., Harrisburg, Pa.
Airtron, Inc., Linden, N. J.

Altec Lansing Corporation, Beverly Hills, Calif,
American Microphone Co., Pasadena, Calif.
American Phenolic Corporation, Chicago, IIl.
W. R. Ames Company, San Francisco, Calif.
Andrew Corporatizn, Chicago 19, lllinois.

The Arnold Engineering Company, Marengo, Il

Audio Devices, Inc., New York, N, Y.

Automatic Electric Sales Corporation, Chicago, Il

Herb Becker, Los Angeles, Calif.

Berkeley Scientific Corporation, Richmond, Calif.

E. L. Berman Company, San Francisco, Calif.
Bird Electronic Corporation, Cleveland, Ohio

Brown Electro-Measurement Corp., Portland, Ore.
The Brush Development Company, Cleveland, Ohio
Burlington [nstrument Company, Burlington, lowa

Bussman Mfg. Co., St. Louis, Mo.
Cannon Electric Company, Los Angeles, Calif.

Centralab, Div. of Globe-Union, [nc., Milwaukee, Wisc.
Chicago Transformer Division, Essex Wire Corporation, Chicago, IIl.

Cinema Engineering Company, Burbank, Calif.

Cleveland Electronics, Inc., Cleveland 3, Ohio.
Coastwise Electronics Co., Inc., Beverly Hills, Calif.
Corning Glass Works, Corning, N. Y.

Distillation Products
Rochester, N. Y.

Industries,

Div. of Lastman

Kodak Company,

Drake Electric Works, Inc., Chicago, Ili.

Allen B. DuMont Laboratories, Inc., Cathode-Ray Tube Division, Elzc-
tronic Component Division, Clifton, N. J.

Electronic Component Division.

Thomas A. Edison, Inc., Instrument Division, West Orange, N. J.

Eitel-McCullough, Inc., San Bruno, Calif.

Electro Engineering Works, Oakland, Calif.

Electro-VYoice, Inc., Buchanan, Michigan.

Electronic Associates, Inc., Long Branch, New Jersey.
Electronic Instrument Co., Brooklyn, New York.

Erie Resistor Corporation, Erie, Pa.

Fairchild Camera & Instrument Corp., Jamaica |, New York.
General Electric Company, Syracuse, N. Y.

0 General Radio Company, Cambridge, Mass.
Gertsch Products, Inc., Los Angeles, Calif.

Clear Beam Television Antennas, Los Angeles, Calif.

Girard-Hopkins, Oakland, Calif.
Goodyear Aircraft Corporation, Akron 15, Ohio.
Guardian Electric Mfg. Co., Chicago, Illinois.

(Continned on page 79)

Technical Papers Program

WEDNESDAY, AUGUST 22

Broadcast and Television

sUtitization of Microwave Radio Relay in Bell
Syxtem Radio and Pelevision RNervices—
a Progress Report”™ by Francis M., Ryan
—American Telephone & Telegraph Co.

“Klystron Transmitting Tube Suitable for
UIIE Television™ by Wayne Abraham—
Varinn Associates,

“A New High Power Transmitter and ITigh
Gain Antenna  for UMD Television™ by
Frank P. Barnes—General Electrie Co.

“Established Subjective Tolerances for Color
Television Picturex™ by W, I, Fvans and
Clinfon M, Kelley—Stanford Research
Institute.

Propagation and Optics

“A Correlation Computer aml Applications to

(Continued from opposite page)

curement authorities addressing the
trade.

Two forums have been arranged
for executives, production, and oper-
ating personnel of manufacturers
and wholesalers. These are open to
all visitors to both exhibit and con-
vention.

The electronic industry on the
west coast centers largely in Cali-
fornia, though in the field of super-
sonic and military airplane produc-
tion 65% of the nation’s activity in
this field is located all the way from
San Diego to Seattle.

The WCEMA is the region’s pri-
mary trade group. Established in
1943, it was felt that combined effort
was the best avenue of approach in
gecuring prime and sub-contracts
from the government.

Approximately seventy member
factories now belong to WCEMA.
This represents about 13,500 em-
ployees and floor area of well over
two million square feet.

TELE-TECH + August, 1951

Raidio Propagation” by . T Drooks, Jr.
amd Ho W, Smith—Electrical ]-In;:inve'l'm;{
Research Laahoratory, University of
Te

CQuas atic Solution for Diffraccion of a
Plane Electromagnetic Wave by an Sphe-

roid” by €. 1. Tai—Stanford Research

Institute.
SRtrip s
Begovich—I
“The Zero Phase-I

Line Study™ by N, AL
hes Adreraft Co.
ront in Microwave Optics™

by J. 15 Baton-——Naval Rescarch Labo-
ratory.

Noise and Communication Theory

“The Generation and Measurement of  Low

Fregnenrey Random Noise” by R, R, DBen-
nerr amd AL 8 Folton—Wughes Adreraft

o,

“Trobability  Distributions of the Zero-C'ross-
ing Periods of IMiltered Random Noise™
by Dr. (. R. Gates—TJet  Dropalsion
Laboratory, Calilornia Institute of Tech-
nology.

“Applications of Comununication Theory  to
Riulin Navigation Systems™ by AL Leifer
—Nvylvanin Ilectric Products, Ine.

“An Octave Baud Noise Anulyzer™ by Dr.

Arncld  Peterson—@General  Radio Com-
frtay.
THURSDAY, AUGUST 23
Measurements
“A Direet Reading VI Fregueney  Meter™

by Lesnasd  Cotler—Gertseh Products,

Tue.
A new approach to the problem of frequency
meter design. A Precision IPrequency

Measuring INguipment™ by D A, Pithn

Instrunents, L.
Aleasurement up to 10
Pagley——Hewlett-Packard

—Alarconi
sDigital  frequen
Me" hy AL
Company. .
“Trrecision Lime Delay Generation™ by J. N
Jobnson—DRutherford Electronics  Com-
pany,

Vacuum Tube Applications

“The Coeaxial Tefrode ax a Widehand Power
Amplifier at VHE and UHEF™" by D.
Preist—REitel-MeCullouzh, luc.

“Submininture Tnbes Developed for 26.3-volt
Operation’ by William R. Wheeler—syl-
vanin Llectriec Products, Ine.

“Reduection of Non-Linear Distortion in Droad-

nd Amplifiers” by W, B, Ayver—Ntan-
ford University.,

“A Single-Ended Push-Pull Audio Amplifier”
by Dr. Arnold Petersou and Dy, D. B.
Ripclair—General Radio Company.

Linear Array Antennas
of  Non-

“Optimum  Patterns  for  Arn
Ixotropic Rources” by George Sinclair—
Ulniversity of Toronto, and Frank V.
Cairns—NXNational Research Council.

»¥lof Radiators and Arvrays ar X-Rand’™ by

Rohert J. Steren—Hughes Adreraft Com-
pany.

Footing the Terformance of Linear

by T.. L. Bailin and M. J. hr-

hes Alreruft Comypany.

Clhickness in Slots Located in Vari-
ous Pogitions in Rectangular Waveguide
by T. Ielsen, H. Kursxs, N, Muarceuvitz,
and A, A, Oliner—Dolytechnic Tnstitute
of IM1ooklyn. (Daper to be presented by
A AL Oliner).

Circuits

SKrequeney Analysis of Control
ploying  Digital  Conmiputers™ by J. M.
ITam. J. M. Ralzer and W, K. Linvill—

(Continued on page 70)

tems Em-

Organization of WCEMA

The statewide WCEMA group is headed by Paul F. Byrne, president; Fred W.
Falck, vice-president; A, C. Davis, secretary; and Norman H. Moore, treasurer.
The San Francisco council has Mr. Byrne as chairman; Noel E. Porter, vice-chairman

and Mr. Moore, secretary-teasurer.
chairman; Leon
Directory

C. A. Swanson.

B. Ungar, vice-chairman; and Mr. Davis, secretary-treasurer.

The Los Angeles Council officers are: Mr. Falck,

The

committee consists of Don C. Larson, chairman, Al Ogilvie, Noe! Porter and

There are 14 WCEMA directors: H. P. Balderson, immediate past president; Paul
F. Byrne, state president; William Gates; Norman H. Moore; Noel E. Porter; Russell

Varian; John M, Kaar;

L. W. Howard; Orrin

H. Brown; Fred W. Falck; A. C.

Davis; E. P. Gertsch; Leon B. Ungar; and Robert Bell.
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Edited by John H. Bolison

Cleansing Sapphire Needles

WAYNE T.BOOTH, Chief Engineer,
KLO, Ogden, Utah

E have found the following very
effective in restoring sapphire
point recording needles when they
have accidentally cut into the alumi-
num base of a transcription blank.
When aluminum gets on the tip of
the sapphire point, we do not send
them away to be resharpened, but
carefully dip the sapphire tip into
some muriatic acid. The acid works
on the aluminum, within a few min-
utes the aluminum is dissolved and
the point is as good as new. By ex-
amining the tip under a microscope
{most transcription equipment has
one) it is possible to tell when the
aluminum is completely dissolved.
We have tried this acid bath on
needles which hiss and are noisy due
to foreign matter on the tip and
found that it generally restores them
to good quiet cutting needles.
KLO has been using this method
for over a year without any bad re-
sults to needles or fingers, and finds
that the muriatic acid does not affect
the saphire. If in cutting into the
aluminum base, the sapphire tip is
chipped, this method will be of no
use and the needle will have to be
resharpened. By examining the tip
under a microscope after the alumi-
num has been dissolved, it can soon
be determined if the tip is chipped.
Be careful when handling the
needles and acid. The shaft of a
sapphire needle is also made of alumi-
num and acid will cut as as well
as the tip deposit. Generally the time
involved in cutting the aluminum
from the tip is rather short and
if the shaft gets into the acid for
this short period it will only tar-
nish, Every precaution should be
taken to keep the shaft out of the
acid however. The usual caution
should also be used in handling the
acid in order to keep the hands and
face from being burned. Do not try
this method on steel meedles.

Portable Storage
Cabinet for Magnecorder

K. WINSTON BUGG, Chief Engi-
neer, WABE, Atlanta, Ga.

HELVES are provided for the
three recorder units, and a large

40

$$$ FOR YOUR IDEAS

Readers are invited to contribute
their own suggestions which should be
short and include photographs or rough
sketches. Typewritten, double - spaced
text is preferred. QOur usual rates will

be paid for material used.
»

storage drawer beneath contains
phones, extension cords, and other
accessories. For ventilation and pas-
sage of connecting cables, there is a
two inch space above each unit, con-
cealed by an apron on the front of
the shelf. The shelves do not extend
to the rear of the cabinet. The cabi-
net is wide enough to allow for plug

Portable storage cabinet for Magnecorder

connections at the ends of the Mag-
necorder units, hinged doors at each
side of the front allowing access to
these connectors.

Material is three-quarter inch, five
ply, plywood, stained to match the
station furniture. Two-inch swivel
castors and heavy sash lift type han-
dles make the cabinet easy to move
about.

On the right side of the cabinet
near the bottom are mounted three
microphone input jacks of the type
standard for WABE. Permanently
mounted shielded cables and plugs
connect these to the amplifier unit.
At the top of the right side are two
pairs of standard patch panel jacks,
connected by shielded cable and plugs
to the bridging input and 600 ohm
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output terminals of the amplifier.
The recorder may be patched as
desired into either control room,
where it becomes an integral part of
the station equipment, and is used as
a rack-mounted recorder. It may be
moved to any studio for direct re-
cording of simple programs, when all
control room channels are in use.
Attached to the sound cart, it is a
valuable accessory for the sound ef-
fects man, who can record for instant
cueing successive sounds which occur
too close together for disc work.

Foolproof Disc
Recorder Monitoring

R. S. HOUSTON, 18 Oak Lane,
Haverstown, Pa.

INCE it is so easy to observe the

groove during disc recording mon-
itoring of that groove seems to have
been neglected, or left to chance.
While many present-day tape record-
ers provide actual tape monitoring,
there apparently has been no effective
way of doing this for discs. Some
stations have actually played back the
disc as it was cut. However, that
has the fault of a time delay. This
is of no value in checking intermit-
tents. While it is true that such a
fault would ruin a program, at least
instant detection and correction might
save it from being a total loss.

A resistor about equal in value to
the impedance of the head is connect-
ed in series with the cutter lead. The
monitor is then connected across this
resistor. About one volt will be de-
rived this way, sufficient to drive any
bridging amplifier. By having the
monitor in series, it is possible to de-
tect any open circuit in either the
cutter head, or the lead connecting it
to the amplifier. The lead wire is often
a neglected spot, and often is not sus-
pected as a source of trouble. Placing
the resistor in the circuit has an ad-
ditional advantage. Since the output
transformer must be adjusted for the
impedance of the cutter and the re-
sistor in series, the load becomes more
constant. When the impedance of the
cutter varies with frequency its
change is a smaller proportion of the
total impedance in the circuit, and
thus a smaller actual change is re-
flected back to the transformer. By
using a system such as this, the mon-
itor becomes truly a check on what
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is going on. Also, since any distor-
tion in the cutter is reflected back
into the line by the generated back
emf, faults such as a frozen cutter,
groove chatter of certain types, and
even cutter overswing and worn
dampers can be discovered this way.

Sighting Strobe Discs

DAVID JORDAN, Chief Engineer,
WPLI, Jackson, Tenn,

N checking the speed of turntables
with a stroboscope disc it is often
difficult to tell if the table in ques-

BLOGKS

STROBOSCOPE

TURNTABLE
STRING.

Plan of stroboscope sighting device

tion is varying in speed or if one’s
eyes are following the disc around.
A simple method of determining
which of the two is happening is to
place a small block on either side of
the table, attach a string to these
blocks and use the string as a sight.

Guarding Against Hum
Caused by Ground

LEE MALONE, Chief Engineer,
WMFT, Florence, Alabama

O guard against grounds develop-

ing in remote lines on the air we
have installed a 500/500 ohm line
transformer in the jack panel. When
a ground appears on a live pickup
line, or one being used on the air,
this transformer is inserted between
the concole input, which is balanced,
and the line output. The line is no
longer balanced but it is free of hum
caused by the ground on the incom-
ing loop. In all cases encountered so
far this has worked perfectly with
no cross talk or line noises appear-
ing. Of course, the center tap out-
put of the remote amplifier must be
broken, and by placing a toggle
switch on the back of the remote am-
plifier the output of the remote am-
plifier can be switched from balanced
to unbalanced output at will. By this
procedure, many times instead of los-
ing a program at the most a 5 or 10
second delay has occurred, during
which time the control engineer
makes the correct patches at the jack
panel.
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Emergency Transmitter
Consolette

RICHARD H. ECKELS, Chief Engi-
neer, WKAN, Kankakee, 1.

OLLOWING a plan to provide

additional facilities to conduct a
normal schedule of broadcasting,
should the need arise during an
emergency, WKAN has installed a
transmitter consolette with the nec-
essary associated equipment to carry
regular broadcasts from the trans-
mitter.

Since the- transmitter is located
out of town, equipment not generally
used on a daily basis is incorporated.
One channel remote amplifier, two
Presto portable 6N disc recorders
with 85A type amplifiers, a few lever
action keys and jacks from an un-
used telephone jack panel were used.
The only additional cost was two
Pickering cartridges, a Pickering
163A equalizer, and a limited amount
of material to support the portable
recorders, (now used as playback
turntables). The playback units were
made in cabinet form so they could
be used for storage. Regular levelling
bolts were used to level the turn-
tables.

The Pickering 120-E cartridges
were mounted into the playback arms
of the recorder units and balanced
accordingly. Outputs of the cart-
ridges are selected respectively by
the use of a DPDT switch which is
in turn connected to a single input
on the remote amplifier. This was
done for several reasons. (1) To
reduce the cost of a second equalizer,
(2) To have a spare input channel
since only two of the three need be
used, (3) To simplify operation for
the combination announcer-engineer
who operates the consolette.

A microphone problem at the

transmitter was quickly solved. A
Western Electric 633-A salt shaker
mike was selected and placed in a
box made of 34 inch plywood lined
with sound absorbing material. The
rectangular unit is 14 inches long, 10
inches wide, and 6 inches high. One
end of this box was left open for the
announcer. Since the room housing
the transmitter was not designed for
use as a studio, the many flat sound
reflecting surfaces made it necessary
to use this as a microphone baffle. It
was necessary to reduce the area di-
rectly behind the mike to prevent a
barrel effect. In this manner, ex-
traneous noises were eliminated.

Special consideration was given to
grounding and shielding all connect-
ing cables from the consolette to the
AM rack where the patch and jack
panel terminate, to prevent any RF
carrier rectification due to proximity
of the final RF amplifier, and to keep
noise and distortion to a minimum.
The distortion is less than 1.5%
from 50 to 10,000 cps.

It is possible to broadcast news,
transcribed music, tape recording or
playback from either the transmitter
building or main studio as connected
by the patch cords in the jack panel.
Also, disc recording may be accom-
plished by feeding material from
transmitter or studio since one of
the portable recorders was left intact
for instantaneous recordings. The
output of the amplifier connects to a
5—/500 10 DB pad, in order to in-
crease the gain of the amplifier to
override any noise which might origi-
nate in the associated equipment.
The pad connects directly to the lim-
itor input (with patch cord) when
broadcasting from the transmitter.
Levels are so adjusted to provide
equal settings for the limitor regard-
less of the origin of the program.

Emergency or defense transmilier control console for isclated station operation
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DuMont 30BP4,
a 90° deflection
angle cathode ray tube

ByHOWARD W. GROSSBOHLIN,
Cathode Ray Tube Division,
Allen B. Du Mont Laboratories, Inc.,
750 Bloomfield Awve., Clifton, N. J.

HE increased popularity of large

screen picture tubes has made the
physical limitation of tubes of lower
deflection angle apparent; the length
of the picture tube is usually the
controlling factor in determining the
length of the television receiver cab-
inet. Since the neck length is fixed
by the amount of space required for
deflection, focus, and ion trap com-
ponents, a reduction in tube length
for a given screen diameter requires
that a larger deflection angle be
used.

A larger deflection angle necessi-
tates an increase in deflection power,
and may result in increased spot
distortion. In an attempt to deter-
mine the seriousness of the above
limitations, 90° deflection angle tube
designs were made. The results ob-
tained were sufficiently encouraging
to plan on the use of this deflection
angle for a production type tube.

To minimize the increase in de-
flection power required, the design
of the neck contour was made as
closely as possible to the ideal. First,
a neck diameter large enough to ac-
commodate the electron gun strue-
ture and a neck wall thickness of
sufficient strength must be used.
Having thus fixed the outside diam-
eter of the cathode ray tube neck,
the most efficient deflection yoke
and wall contour design is one in
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The Desi¢n of 90

which the yoke fits as closely as pos-
sible to the neck wall and in which
the wall contour follows the deflected
beam path as closely as possible.
The general shape of the wall sec-
tion and beam path is shown in Fig.
la. The effect of an increase in wall
thickness or of incorrect wall con-
tour in the critical region on the lo-
cation of the center of deflection is
shown in Fig. 1b and lc. The criti-
cal region is the region near the
front of the deflection yoke winding.

Note that an increase, A T, in
wall thickness in the critical region
causes a deflection center shift of
1.4 times A T. Because of the man-
ner in which center of deflection
varies with yoke length, the yoke
must be shortened by over twice this
amount to about 3% times AT, in
order to scan the tube having the
thicker wall section. Fig. 1lc shows
that, when the wall contour does not
follow the deflected beam path, the
yoke must again be shortened to
maintain full deflection. Both pic-
tures emphasize the point that the
deflection yoke should be located as
closely as possible to the deflected
beam.

The key to the design of the wall
contour in the critical region lies in
the knowledge of the electron beam
path in this region. To determine
the beam path a special 19-in. tube
was made. A picture of this tube is
shown in Fig. 2. A ruled mica sheet,
coated with a conductive fluorescent
material was placed inside the tube
on a plane through the tube axis.
The beam skimmed along the surface
of this sheet showing the beam path.

Plotting the Path

Plotting the path on cross-section
paper showed that practically no de-
flection occurred beyond the straight
portion of the deflection yoke wind-
ing. As the beam enters the criti-
cal region, then, it is moving in a
straight line at an angle of 45° to
the tube axis, and the wall section
should be a portion of a right-circu-
lar cone having an included angle as
close to 90° as is practical. Because
of the precision to which wall thick-
ness and contour can be held, an all-
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A discussion of the problems
opment of a production type,

molded part is used, even though the
wall thickness of this type part is
slightly greater than that obtained
by other processes.

The tube deflection angle is the
greatest single factor affecting tube
length and is also of prime im-
portance to the yoke manufacturer.
The deflection angle of a given tube
design cannot become too small or
tube overall length will be exceeded,
and cannot become too large or de-
sign yokes will not scan the tube.
A plus and minus tolerance about
the design deflection angle is there-
fore needed. A tolerance of = 2%
of the design angle was chosen as
limiting variations to a reasonable
value.

Tube Dimensions

The tube dimensions and toler-
ances controlling the tube deflection
angle are those of the screen diam-
eter, the length of the metal portion
of the tube wall and the length of
the glass portion of the tube wall,
after the glass to metal seal has been
made. Tolerances on these dimen-

Fig. 1: Diagrams showing effect of incorrect
design on location of center of deflection
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Deflection Picture Tubes

and solutions involved in the devel-

30-inch television cathode ray tube

Fig. 2: (Left) Experimental tube for determining eleciron beam path. Fig. 3: (Right) Types of merged patterns obtainable

sions have been chosen so that with
the screen diameter at its maximum
and the tube wall length at its mini-
mum, the deflection angle will not
exceed 91.8°. Conversely, a minimum
deflection angle of 88.2°, together
with tolerances on maximum screen
diameter, neck length, and faceplate
rise, effectively limits overall tube
length.

Electron Gun Design

When considering the electron gun
design, three important facts must
be noted. Iirst, since a non-uniform
deflection field is required to main-
tain a straight-sided pattern on any
tube having a faceplate radius of
curvature greater than the distance
from the deflection center of the
beam to the faceplate, the spot under-
goes certain aberrations due to de-
flection. The greater the angle, the
greater are the attendant aberra-
tions. By reducing the beam diam-
eter in the yoke, however, different
parts of the beam cross-section are
in more nearly the same deflection
field and a reduction of deflection
distortion results.

Second, the action of the magnetic
focus coil of the cathode ray tube
is analogous to that of an optical
lens in that the magnification of the
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system is directly proportional to
the image distance. The image dis-
tance is the distance from the center
of the focus coil air gap to the
cathode ray tube screen. For a given
screen diameter, this distance is
shortened by a factor of approxi-
mately 1.4 by increasing the deflec-
tion angle from 66° to 90°, resulting
in a lower magnification and smaller
spot size for the 90° design.

Increasing the deflection angle of
a 66° tube to 90°, then, would change
the center resolution by a factor of
1.4 from, say 550 lines to 770 lines.
Such a value of center resolution
means a very fine line width, so fine
that there is a considerable amount
of dark space between the lines of
the raster. To minimize this effect,
the picture must be viewed from a
greater distance, so great that the
added center detail, due to higher
resolution, is lost.

Third, electron optical laws show
that the diameter of the beam in the
region of the deflection yoke is di-
rectly proportional to the tube reso-
lution. Therefore, a tube with high
center resolution (fine center line
width) has a beam of large diameter
in the voke region, which beam is
grossly distorted when deflected. The
result is a picture having excessively
fine lines in the center portion and
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almost no detail at the edges. For
these reasons, it is advisable that
center resolution not be too high.

Tube Resolution

Before tube resolution can be con-
trolled and before subjective evalua-
tion of the effect of changing tube
resolution can be made, an effective
means of objectively measuring res-
olution must be used. This was done
by using a “merging raster’” method.
This method was described in detail
at the fall meeting of the IRE.
Every other field of a television
raster was blanked, leaving an ex-
tremely stable 2621 line raster.
After careful adjustment of ion trap,
focus coil, and deflection yoke compo-
nents, the vertical height of the
pattern was reduced until the
lines merged, yielding a uniformly
bright pattern. Incompletely merged,
merged and overmerged patterns are
shown in Fig. 3. (In this picture,
the lines have been defocussed to
produce the desired effect.) At the
left, the lines have not yet merged;
the center shows the merged lines;
at the right the lines have over-
merged. (The thin white lines are
the result of overlapping of adjacent
lines.)

The height of the merged raster is
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90° DEFLECTION PICTURE TUBES (Continued)
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Fig. 4: (Left) Action of prefocus lens in reducing beam diameter and increasing
Experimental data verifying action shown in Fig. 4. Fig. 6: (Right) Dot pattern

measured; the tube resolution is
given by the ratio of normal picture
height to merged raster height times
the number of lines in the pattern
(262%). Subjective evaluation of
tubes having different values of
center resolution, as measured by
this method, showed that center reso-
lution between 500 and 600 lines
gave best overall picture quality.
This figure is necessarily a compro-
mise between a higher resolution,
causing the defects we have already
noted, and a lower resolution, with
attendant loss in picture detail.

Adjusting Magnetic Lens

Adjustment of tube resolution is
made by adjusting the position of
the object of the magnetic lens. This
can be done by moving the. entire
electron gun closer to the focus coil.
Since the image distance is now re-
duced by a factor of approximately
1.4, the object distance could be
shortened by the same factor, to
maintain the same overall magnifica-
tion and center resolution.

This method has two disadvan-
tages, however. First, focus current
varies as the square root of the
change of the object distance. Focus
current, therefore, increases by
nearly 209,. Heat dissipation, espe-
cially important when considering
that much of the heat dissipated
contributes to increasing the tem-
perature of the deflection yoke, in-
creases by 409%. Second, moving the
gun forward brings the anode aper-
ture close to the focus coil. Any at-
tempt to center the pattern by means
of focus coil tilt, then, will decenter
the beam in the aperture, a highly
undesirable condition.

The object of the magnetic lens
can be moved optically rather than
physically, however. Since the ob-
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ject of the magnetic lens is a virtual
image erected by the second grid-
anode lens, adjustment of tube reso-
lution can be effected by changing
the characteristics of this lens. This
method, in addition to reducing
center resolution will, since it par-
tially focusses the beam, actually
cause a reduction instead of an in-
crease of focus current. The action
of this lens is shown in Fig. 4.
Fig. 4a shows a single lens struc-
ture with no prefocussing; Fig. 4b
shows the effect of prefocussing in
reducing beam size and increasing
final spot size.

With all other distances remaining
fixed, as the distance from the elec-
tron-beam crossover to the second-
grid-anode lens 1is increased, the
beam size is further reduced and
final spot size further increased. In
the actual tube, an increase in the
length of the second grid part corre-
sponds to an increase in the distance
from the object to the prefocus lens.

Experimental curves showing the
variation of beam size and resolu-
tion with second grid length are
shown in Fig. 5. Note that a rela-
tively slight change in second grid
length produces a great change in
tube resolution and beam size.

Pulsed Raster Used

In order to compare deflection de-
focussing of the 90° type to that of
a 66° type, a pulsed raster was used,
allowing the examination of spot
size and shape at different portions
of the screen. The type of dot pat-
tern obtained is shown in Fig. 6.
This picture is a double exposure.
To the left of center is shown a tube
with high center resolution and a
great amount of spot distortion at
the edges of the pattern. To the
right of center is shown a tube with
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focused spot diameter. Fig. 5: (Center)
used to measure deflection defocussing

low center resolution and reduced
spot distortion at -'the edges.

Using a 15,750 cycle horizontal
scan rate would require an impracti-
cally short pulse time, in order to
pulse the spot on and off quickly
enough to ‘freeze” the spot. Hori-
zontal scan frequency was therefore
dropped to 1,500 cps. Synchronized
pulses having a 30,000 cps repetition
rate and 0.25 microsecond duration
were applied to the first grid, re-
sulting in the 25 line, 20 dot-per-
line pattern shown.

Deflection Distortion

The ratio of the longest dimension
of the distorted spot at the edge of
the pattern to the diameter of the
center spot was taken as a measure
of deflection distortion. Measure-
ments show that, for the same value
of center resolution, this ratio is
slightly smaller for the 9