


E OPERATING
§ VOLTAGE :
B CONTACTS SECONDS
NORMALLY ORERATE
RELEASE [

s WESTLAKRE CO-
THE ADAMS & WESTL i g B
B cHicAGD, ELKHART IND. NEC S

Every Adlake Relay Offers You .
These Advantages:

HERMETICALLY SEALED — dust, dirt, moisture,

oxidation and temperature changes can’t interfere
with operation.

TRADE MARK

I Heavy=-Duty Relay

Now Available
with or without
Compression-Type
Terminal Block

For the first time, the rugged and versatile
ADLAKE No. 1101 Mercury Relay may
be had with or without a compression-
type terminal block. Either style is avail-
able as a time delay or a load relay, with
contact normally open or closed, for A.C.
energization.

The No. 1101 Relay offers a time range of
from .15 of a second to 20 minutes. Time
characteristics are fixed and non-adjust-
able, and each relay is tamperproof. The
standard finish is black enamel, wrinkled,
and construction is sturdy, to withstand
heavy shocks and vibrations.

The No. 1101 proved its value in such
varied applications as radio transmission,
timing power circuits, production line
time control, voltage regulation, liquid
level controls and solenoid valves. Every
day, new applications for this economical
relay are being discovered.

For the full story on the No. 1101 Relay,
as well as the many other important
Adlake Relays, drop a card to The Adams
& Westlake Company, 1117 N. Michigan,
Elkhart, Indiana. No obligation, of course.

The

Adams & Westlake

REQUIRES NO MAINTENANCE

COMPANY

ABSOLUTELY SAFE Established 1857 ELKHART, INDIANA  Mew York « Chicars

Monufoecturers of Hermetically Sealed Mercury Reloys

far Timing, Lood and Control Cirewits
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PRECISION-BUILT BY

ECLIPSE-PIONEER

GUARANTEED ACCURACY TO WITHIN 15
MINUTES ON ALL PRODUCTION UNITS

For more than 17 years Eclipse-Pioneer has been a leader in
the development of high precision synchros for aircraft, marine
and industrial applications. Today, thanks to this long experi-
ence and specialization, Eclipse-Pioneer Autosyn™ Synchros
give you a guaranteed accuracy of 15 minutes (maximum) on
all individual AY 200 type 400 cycle transmiters, differential
generators, control transformers and resolvers. Furthermore,
this phenomenal accuracy applies to all production units in this
serics. Where special applications are involved, Eclipse-
Pioneer will supply Autosyn Synchros with an even Sfirer
degrec of accuracy. And remember, when you buy from Eclipse-
Pioneer, this high precision is yours at the lowest possible cost.
Look For THE PIONEER MARK OF QuUALITY

*REG, TRADE MARK BENDIX AVIATION CORPORATION

REG. U.S. PAT. OFF.

Typical Performance Characteristics for one AY-201-3

Autosyn Synchro when transmitting to:

One Control
Transformer

Two Control
Transformers

Three Control
Transformers

INPUT
Voltage
Frequency
Current
Power
impedance
OUTPUT
Voltage max.
(rotor output)
Voltage at null
Sensitivity
Voltage
phase shift
System accuracy
(max. possible
spread)

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

Servo motors and systems s rate generators e gyros ® stabili-
zation equipment s turbine power supplies » remote indicating-
transmitting systems and special purpose electron tubes.

For detailed information, write to Dept. B

ECLIPSE-PIONEER DIVISION of

26-volts, single-phase
400 cycles per second
105 milliamperes
0.90 watts

85-4-j240 ohms

18.0 volts
30 millivolts
315 millivolts/degree

18.5 degrees

0.5 degrees

TETERBORO, NEW JERSEY

Export Sales: Bendix International Division, 72 Fifih Avenve, New York 11, N. Y.

26-volts, single-phase
400 cycles per second
130 milliamperes

1.4 watts

80180 ohms

15.5 volts
20 millivolts
270 millivolts/degree

24.5 degrees

0.5 degrees

AVIATION CORPORATION

26-volts,single-phase
400 cycles per second
155 milliamperes

1.9 watts

77149 ohms

13.3 volts
20 millivolts

230 millivolts/degree

28.0 degrees

0.5 degrees
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Here’s What These

3 44

Have Done for You

. . . to lower the cost and improve
the quality of magnetic recording tape

-
‘2: N
TAPE PRICES 7(};4: with i 7(}';4( with 7 /
7mt with Hri-rd attractive resale ~ red oxide tape ’,M;, ’
liberal discounts discounts § Oonpoper base 7 )
to professional users i
*
—enabling radio stations, recording studios and —and a nation-wide network of helpful, s — offering recordists a high-quality tape de-
educational institutions to save as much as cooperative sound-equipment distributors in 3 signed to match the characteristics of the vast
33%% on the cost of magnetic tape. principal cities from coast to coast. E majority of recorders, at lowest possible cost.
w_;é
» 7
2l to give extra footage
70&4( with %":4‘ with on standard ‘
sup:rcalendered t; -a :mln::m size reels C————
t paper -inch reels ) [ i
kraft paper base Audio’s “full meas- " h
" 1]

— providing maximum smoothness of texture
and minimum noise, without the use of fillers
which tend to come out or stiffen the paper.

—mechanically strong, light in weight, and
permanently free from warping or twisting
even under adverse conditions.

ure” of 1250 fi., 2500
ft., and 5000 f{t. give
4% more tape on every s
reel. 49, more tape

70&0&' with
black oxide tape
on plastic base

— offering highest fidelity of recording and re-
production for machines designed to use a
high coercive-force oxide.

7‘3201«' to offer  _2-
paper base tape ™

in 2500 and 5000
foot rolls

— permitting maximum economy f{or profes-
sional applications where premium quality
recordings are not required.

ENEE RS T el R SRR

L aads g338ssdesatets

BT
Pernasl to produce a

constant output tape

—made possible by Audio’s specially designed
coating machinery which controls coating thick-
ness to within 5 millionths of an inch.

?M to guarantee output
uniformity of

* 1, db for 2500 f1.

+

2 db from reel to
in 2500 f1. size

70!6{ to produce
a splice-free
2500 ft. roll

—1t0 guarantee that the
tape is all one piece, with
absolutely no splices in
the entire length.

P L it |

to develop the
safe-handling "
package for professional-size rolls
—permitting tape on hub to be transferred to

or from turntable without danger of spilling—
and simplifying the attachment of side flanges.

I_—'—_____—@'___—__'—_'—__—_—_—[_

: |

These “Firsts” are proof of the continuous research : AUDI o DEVICE sk ;2 :"3 C. |
and development that keeps Audiotape foremost in the I 444 Megisgn Ayey NeE™gn Fas— I
field. They are the result of more than a decade of | Please send me a frec 300-foot sample recl of [] plastic base or |
experience — by the only company specializing solely in I [ paver base Audiotape. I
the manufacture of fine recording materials — both tape ! NAME. ....... o S S las ST P ... coooog . :
and discs. : |
That’s why you can always look to Audio for the I COMPANY o it iieiitinneeeennnsenannnnns €eeeeenns '
latest developments in the recording art. A trial order I OADDRESS..oout ittt 1
of Audiotape will speak for itself. Or send today for a | @esaxos: ... 5. a00s. - . om .« . a2 STATE. ..\ ieeennnnn .

free 300-foot sample. *Trade Mark
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CERAMIC DISK CAPACITORS

Hi-Q Ceramic Disk Capacitors for by-passing, blocking, or coupling are
being used by the millions by television receiver manufacturers who
demand the utmost in performance.

Unit cost, time and labor may be saved by using several of the mul-
tiple capacity Hi-Q Disks where applicable in your television circuit.
Multiple capacitics having a common ground arc available in standard
units as shown in the chart below. Hi-Q Disks are coated with a non-
hydroscopic phenolic to insure protection against moisture and high
humidities. Hi-Q Disks like all other Hi-Q components assure you of
the highest quality workmanship at the lowest possible cost.

Our Engineers arc ready and willing to discuss the application of
these highly efficient, dependable capacitors in your circuits. Write
today for your FREE copy of the new Hi-Q Datalog.

' B - I
A '_ Type __L D_icln’:eter | ’L_ef:d_?Nich 1 Thickcness J
B.P.D. .00047 546"’ max. 346" _i_— 146" 542" max.
B.P.D. .0008 46" max. | %6 T ¢ | %42" max.
| BP.D. .001 %'’ max 17 T 146" | 542" max.
B.P.D. .0015 %"’ max 1w T 16" | %2 max.
B.P.D. .002 746’ max 14" i 24‘“ 542" max.
H B.P.D. .004 194," max 15" i ;’ﬁ// 542" max.
| B.P.D..005 1942" max 15" f Z"“ 542" max.
B.P.D. .01 34" max. 35" f 15" 542" max.
B.P.D. 2x.001 192" max. | %’ T %" | %" max.
B.P.D. 2x.0015 1942" max. % T 1" $42"" max.
B.P.D. 2x.002 1942" max. %’ T 1 | 342" max.
B.P.D. 2x.003 34’ max. %’ T 1’ | 942" max.
B.P.D. 2x.004 34" max. | % t 1" 542" max.
B.P.D. 3x.0015 3%’ max. %’ T 1" | %42 max.
i— 14" $42" max.

B.P.D. 3x.002 | 34" max, 3"

Insulotion: Durez ond Wax impregnated.

Leods: 22 gauge pute tinned dead soft copper.
Capacity: Guaranteed mininum as stamped.

All capacitance measurements made at 25°C
at 1 KC ot o test voltage not over 5 volts RMS,

over 5 volts RMS.
Test Voltage : 1500 volts D. C.

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

Tnsulation Resistance: 7500 megohms min.
Power Factor: Max. 2.5% at 1 KC at not

OLEAN, N.

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

TELE-TECH -

PLANTS: Olean, N.Y., Franklinviile, N. Y.
Jessup, Pa., Myrtle Beach, S. C.
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Testing for sound lost between
telephone receiver and ear. Many
subjects were used in these tests.

How to compensate for
a curl . ..and add to
your telephone value

TELE-TECH

Bell scientists know that the telephone is
not used under ideal laboratory conditions.
There is never a perfect seal between re-
ceiver and user’s ear. A curl may get in
the way, or the hand relax a trifle. And
ears come in many shapes and sizes. So
some sound escapes.

Now, sound costs money. To deliver more
of it to your ear means bigger wires, more
amplifiers. So Bell Laboratories engineers,
intent on a thrifty telephone plant, must
know how much sound reaches the ear,
how much leaks away. They mounted a
narrow ‘‘sampling tube” on an ordinary

Automatic recorder plots sound pressures developed in
the ear canal at different frequencies.

* December, 1950

handset. The tube extended through the
receiver cap into the ear canal. As sounds
of many frequencies were sent through the
receiver, the tube picked up a portion, and
sent it through a condenser microphone to
an amplifier. That sampling showed what
the ear received.

As a result, Bell scientists can compen-
sate in advance for sound losses—build re-
ceivers that give enough sound, yet with
no waste. That makes telephone listening
always easy and pleasant.

It’s another example of the way Bell
Telephone Laboratories work to keep your
telephone service one of today’s biggest
bargains.

BELL
TELEPHONE
LABORATORIES

Working continually to keep your telephone
service big in value and low in cost.
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OVER 75 TV SET MANUFACTURERS
USE "THE STANDARD TUNER”
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® All models have a single easy-
to-read logarithmic voltage

scale and a uniform DB scale.

® The logarithmic scale assures
the same accuracy at all

points on ‘the scale.

® Multipliers, decade amplifiers
and shunts also available to

extend range and usefulness

BALLANTINE

STILL TH]E FINEST
ELECTRONIC VOLTMETE]RS

Ballantine pioneered circuitry and manufacturing

integrity assures the maximum in

SENSITIVITY » ACCURACY « STABILITY

of voltmeters.

® FEach model may also be used

as a wide-band amplifier.

MODEL 300
MODEL |FREQUENCY RANGE | VOLTAGE RANGE | INPUT IMPEDANCE ACCURACY PRICE
1 millivolt to . 1/2 meg. shunted 2% up to 100 KC
300 1010 150,000 cycles 100 volts by 30 mmfds. 3% above 100 KC $200.
3028 2 megs. shunted by 13% e;CEP' |5% bed'
100 microvolts to 8 mmfds. on high| low cycles an $215.
oBc"e'ryd 2 to 150,000 cycles 100 volts ranges ond 15 mmfds. above 100,000 cy-
AL on low ranges cles
3% except 5% for
1 millivolt to 100 | 1 meg. shunted by | frequenciesunder
30 cycles to volts except below | 9 mmfds. on low 100 cycles and over $225.
304 5.5 megacycles 5K C where max. | ranges. 4 mmfds. on| 3 megacycles and
range is | volt highest range fOY"VOHGQES over 1
Yo
Measures peak val-
ves of pulses as
short as 3 micro-
seconds witharepe- i
titian rate as low as | 1 millivolt to 1000 Same as 3% on sine waves $280.
305 20 per sec Also | volts Peak to Peak Modeil 302B 5% on pulses
measures peak val-
ves for sine waves
irom 10 to 150,000
cps.
10 cycles to 100 microvolts to Same as 3% below 500 KC )
310 | 5 megacycles 100 volis Model 3028 | 5% above 500 KC | $22°

BALLANTINE LABORATORIES, INC. @)

For further information, write for catalog.

110 FANNY ROAD, BOONTON, NEW JERSEY
Wt

J

TELE-TIPS
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DAT OL’ DEBBEL FCC—does it
have something like this planned, to
force color on John Q. Publie, as say
those who claim to “see through” the
Commish’s malevolent purposes? At
present the FCC color-ruling is
sweetly only “permissive”,—that is,
stations can broadcast color or not,
as they wish. But will FCC’s next
step be to require all stations on re-
newing their licenses to (1) install
color equipment and (2) broadcast
color 20 to 30 hours weekly? And
with second license-renewal period—
will the ax really fall—will the iron
fist be felt—will FCC order all TV
stations, as condition of license, to
broadcast incompatible color exclu-
sively? In such case the 15 or 20
million black-white sets in hands of
public will then become so many
blank pieces of furniture unless their
owners install adapters and/or con-
verters! Anyhow, that’s the shud-
dering tale the old wives foretell!

COLOR-TV ACTION was taken
by FCC without any advance informa-
tion to President Truman who was at
the time absent from Washington—
in Florida. Thus the President re-
turned from one hurricane area to
find a cyclone of color-TV protests
bursting in upon him. Presidential
Assistant John R. Steelman is re-
ported also aroused at the awkward,
ill-timed order of the Commission,
focussing action on color gadgets
when engineers and materials are
sorely needed for military uses.

KOREAN STATISTICS—200,000
miles of field wire, 10,000 radio sets,
thousands of batteries, 265 Signal
Corps officers and 2514 enlisted spe-
cialists had been shipped into the
Korean battleground, Major General
S. B. Akin, the Army’s Chief Signal
Officer, told the Washington chapter,
AFCA, Oct. 18.

WHIRLING DISCS—The public
and even some engineers have for-
gotten that colored movies originally
started with revolving discs—and
got nowhere. Television itself started
with revolving discs and television
got precisely nowhere until it erased
the mechanical whirling disc!

(Continued on page 10)
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FOR CONTROLS,
RESISTORS, BEAM-BENDERS

Controls and Resistors

CLAROSTAT MFG. CO., INC. s DOVER, NEW HAMPSHIRE
IN CANADA: CANADIAN MARCONI CO. LTD., MONTREAL, P. Q., AND BRANCHES

As “Big Business,” television came
suddenly. Just as suddenly, Claro-
stat was ready. Three decades of
pioneering and specialization,
backed by a plant second to none,
assured TV designers and manu-
facturers of an outstanding selec-
tion of resistors. controls and
resistance devices.

And when ion spot blemishes be-
came a major problem, again
Clarostat was ready with simpler
and cheaper beam-benders.

Thus Clarostat products are al-
ready represented in over 5,000,000
sets and in countless radios in
daily use. All because, for quality,
uniformity, dependability, econ-

omy, it’s CLAROSTAT.

TELE-TECH -

December, 1950



&, A complete |

IRC Type W Wire Wound Controls
are designed for long, dependable
service and balonced performance
in every characteristic. These 2-watt
variable wire wound units provide
moximum adaptability to most rheo-
stat and potentiometer applications
within their power rating. Catalog
Bulletin A-2.

IRC New Type Q Controls feature
small %'’ size, rugged construction
and superior performance. Increased
arc of rotation permits some resis~
tance ratios successful in larger IRC
Controls, Catalog Bulletin A-4.

Unusual combinations of characteristics
required in today’s critical electronic circuits
demand a complete range of resistor types.
Specializing in resistors, IRC makes the
widest line in the industry. This means
ease of procurement—a single dependable
source of supply for all your resistance
needs. It also means unbiased
recommendations—no substitution of
units “‘just as good”. IRC’s complete line
of products; complete research and testing
facilities; complete network of licensees
for emergency production—all add

up to complete satisfaction for you.

PRECISION RESISTORS

IRC Precision Wire Wounds offer a fine balance of
accuracy and dependability for close-tolerance
opplications. Extensively used by leading instru-
ment makers, they excel in every significant charac-
teristic. Catalog Builetin D-1.

" IRC Deposited Carbon PRECISTORS combine accu-
racy and economy for close-tolerance applicotions,
where carbon compositions are unsvitable and
wire-wound Pprecisions too expensive. Catalog
Bulletin B-4.

{RC Motched Pairs provide a dependable low-
cost solution to close-tolerance requirements, Both
Type BT and BW Resistors are. available in
matched pairs. Catalog Bulletin B-3.

IRC Sealed Precision Voltmeter Multipliers are suit-
able and dependable for use under the most
severe humidity conditions. Each consists of several
{RC Precisions mounted and intejconnected, encased
in o glozed ceramic tube. Catalog Bulietin D-2.

—
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HIGH FREQUENCY and
HIGH POWER RESISTORS

IRC Type MP High Frequency
Resistors afford stability with low
inherent inductance and capacity
in circuits involving steep wave
fronts, high frequency measuring
circuits and radar pulse equip-
ment. Available in sizes from Y
to 90 watts. Catalog Bulletin F-1.

Type MV High Voltage Resistors
utilize IRC's famous filament re-
sistance coating in helical turns on
a ceramic tube to provide o con-
ducting. path of long, effective
length. Result: Exceptional sta-
bility even in very high
resistance values. Cata-
log Bulletin G-1.

IRC Type MVX High Ohmi¢, High
VYoltage Resistors meet require-
ments for o small high
range unit with axial
leads. Engineered for
high voltage applications, MVX
has exceptional stability. Catalog
Bulletin G-2.

IRC Type MPM High Frequency Resistors are miniature units
suitable for high frequency receiver and similar applications.
Stable resistors with low inherent inductance and capacity,
Body only %’ fong. Catalog Bulletin F-1.

Whkorawen, the, Cinouit, Sae- M~
Power Resistors ® Voltmeter Multipliers
® Insulated Composition Resistors ® Low
Wattage Wire Wounds * Volume
Controls ® Voltage Dividers ® Precision
Wire Wounds ¢ Deposited Carbon
Precistors ¢ Ultra-HF and High
Voltage Resistors * Insulated Chokes

INTERNATIONAL
RESISTANCE COMPAN
PHILADELPHIA 8, PENNSYLVANIA

In Canado: International Resistance Company,
Ltd., Toronto, Licensee

YEARS YOUNG

IN 1950!
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INSULATED COMPOSITION
and WIRE WOUND RESISTORS

IRC Advanced Type BT Resistors
meet and beat JAN-R-11 Specifi-
cations at¥3, V2, 1 and 2 watts—
combine extremely low operating
temperature with excellent power
dissipation. Catalog Bulletin B-1

L IRC Type BW Wire Wound Resistors
are exceptionally stable, inex.
pensive units for low range re-
quirements. Have excellent per-
formance records in TV circuits
meters, analyzers, etc. Catalog

% Bulletin B-5.

IRC Type BTAV High Voltage

» )
‘4 * Resistors, developed for use a
)’ discharge resistors in fluorescent "Quick Start'
ballasts, withstand momentary peak surge

of 6000 volts. Also suited to TV bleedes
circvits. Catalog Bulletin B-1.

POWER RESISTORS

IRC Fixed ond Adjustable Power
Wire Wounds give balanced per- i
formance in every characteristic =
—are available in o full range of

sizes, types and termiaals for ex-

acting, heavy-duty cpplications.
Catalog Bulletin C-2.

IRC Type FRW Flat Wire Wound
Resistors fulfill requirements of
high wattage dissipation in limited
spoce—may be mounted verti-
cally or horizontally, singly or in
stacks. Catalog Bulletin C-1.

IRC Type MW Wire Wound Resistars §
offer low initial cost, lower mount-
ing cost, flexibility in providing ]
taps, and saving in soace. Com-

pletely insulated against moisture. ‘
Catalog Bulletin B-2. ‘

IRC Type LP Water-Cooled Resistors
for TV, FM and Dielectric Heating
Applications. Cooled internally by f
high velocity stream of water;
adjustable to local water pressure
and power dissipaticn up to 5
K.W.A.C. Cotalog Bulletin F-2.

INTEENATIONAL RESISTANCE CO.
407 N. BROAD ST., PHILADELPHIA 8, PA,

Please send me Technical Data Bulletins checked below

Bulletin A-2 {W)
Bulletin A-4 (Q}
Bulletin B-1 (BT}
Bulletin B-1 {BTAV)
Bulletin B-2 (MW)
Bulletin B-3 (M /P)

Bulletin B-4 (DC)
Bulletin B-5 (BW)
Bullefin C-1 {FRW)
Bulletin C-2 (PW W)
Bulletin D-1 {WWw)
Bulletin D-2 {MmF}

Bulletin F-1 (MP)
Bulletin F-1 (MPM)
Bulletin F-2 (LP)
Bulletin G-1 {MV)
Bulletin G-2 (MVX)

NAME
TITLE
COMPANY
ADDRESS

CITy ' ZONE STATE

J. F. ARNDT & CO.. ADV. AGENCY
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?S CILLOSYNCHROSCOPE

Size: 813%"x25%''x24"

Weight: 500 1bs;
shipping weight: 750 lbs.

MODEL ON-5 OSCILLOSYNCHROSCO

Gives you the basic equipment for
viewing any voltage wave shapes

— pulse or sine wave — radar or
TV to audio — in a single, com-
pact unit.

Circuit Features

e 5 CR tube SUP1 @ Triggered
sweep continuously variable 1 to
25,000 microseconds/inch with direct
panel  calibration @  Saw-tooth
sweep 10 cycles to 100 KC e Ver-
tical amplifier flat = 3db from §
cycles to 5 me. @ 0.075 volts/inch
® Self-contained vertical-deflection
calibration means @ Horizontal am-

plifier d.c. to 500 KC @ 2 volts/ Bulletins

inch ® Portable ® Low cost. a

gq.w ot -
3 Gy = 1

9 Rockefellier

Export Sales:

New York 20, New York

THESE ARE THE HIGHLIGHTS of equip-
ment for laboratory research and
development requiring a variety of time
bases, triggers, phasing and delay cir-
cuits, and extended-range amplifiers for
use in the study of wave shapes, very
short pulses, and irreqular transients.

OSCILLOSYNCHROSCOPE

A wide-band oscillosynchroscope for high-
speed pulse work and study of complex
wave shapes with hf components. Entire
equipment is mounted in vertical rack
cabinet; convenient mounting for camera
to record screen images.

Circuit Features

® 5” SRP or 5XP CR tube; anode voltage
variable 10 to 20 kv. ® Vertical amplifier
bandwidth flat to 16 me¢ with response
beyond 30 mc.; deflection sensitivity 0.05
volts/inch; video delay 0.2 miscroseconds
® Horizontal amplifier bandwidth 2 mc.;
deflection sensitivity 0.25 volts/inch
® Driven sweep variable 0.05 to 500
miscroseconds/inch; saw-tooth sweep 5
to 500,000 c.p.s. ® Trigger-generator out-
put 100 volts from 500 ohms; running rate
20 to 20.000 c.p.s. ® Internal blanking or
deflection markers at 0.1, 1, 10, and 100
microsecond intervals @ External grid
connection for beam intensity modulation
® Delay continuously variable to 2000
microseconds; directly calibrated dial.

PE

7. SUEER SELOTTON. 83, WO
TRPENT SR A

'y g

containing  detailed  information
bout these two versatile instruments will

be sent at your request.

In Canada, oddress:
Measurements Engineering Lid.
Arnprior, Ontario.

Plozo, Rm. 1422,

BROWNING

La
Wi

ENGINEERED
FOR
ENGINEERS
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TELE-TIPS

STORMS ARE LOSING their
sting. New radar sets capable of
tracking and identifying storms as
far away as 250 miles, are now help-
ing to provide early storm warnings
and probe secrets of how and why
storms brew. The earlier radar
models used at airports were on the
whole only capable of indicating
storms in the immediate vicinity.
This new equipment is a derivative
of early warning radar.

(Continued)

SHORT-WAVE TO BC—During
the recent celebration of the first
short-wave message to cross the At-
lantie, Dec. 12, 1921, transmitted
from Greenwich, Conn., by E. V.
Amy, Maj. E. H. Armstrong, George
Burghard and others, and received
by Paul Godley in Scotland. Someone
pointed out that the wavelength
used in 1921, 230 meters, is approxi-
mately the same as used today by
local broadcast stations in Stamford
and Norwalk, Conn., both a few miles
from the historic IBCG site.

SELLING POINTS—"“Everybody
loves flowers, because of their color
and perfume”, declares W. A. Blees,
Crosley general sales manager, add-
ing: “Our experience with radios in
colors shows how color helps sell sets.
And if we could get plastic cabinets
that are also perfumed, I am sure we
would sell even more radio!”

PICTURES AND MUSIC are
available to riders of the London,
England, area buses on evening
journeys. Two 9-in. TV screens are
used to entertain the passengers, and
are placed behind the driver. To
overcome the effects of standing
waves, six antennas are used along
the roof of the bus. One wonders
which is worse, being a captive tele-
vision audience minus singing com-
mercials, or being a captive sound
radio audience plus commercials?

SOUND CONTROL — Operadio
Manufacturing Co., of St. Charles,
Ill.,, has acquired exclusive rights to-
gether with sublicensing rights un-
der the group of Jenkins and Adair
patents from Bendix Aviation Corp.
These patents relate to present-day
automatic sound-slide systems con-
trolled by signals on record or tape.

FC(—We nowadays hear it called
“The Federal Confusion Commis-
sion”. And again “The Fumbling
Communications Commission”. Any
other nominations?

TELE-TECH + December, 1950
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Compact GPL camera and control unit have been “human engi-
neered” for easy, efficient use. Camera provides uniform focus
adjustment for all lenses; iris is motor-controlled from rear of
camera or from control unit, with lens opening shown on dials
at both locations. Control unit has 8'%” monitor tube.

IMPROVED SYNC GENERATOR

The sync generator, with its power supply,
is a single unit, packaged for field use.
Because binary counting circuits are used,
and pulse width is controlled by delay
lines, it provides circuit reliability better
than present studio equipment. With this
circuitry, all operator adjustments are
eliminated.

Designed from Start to Finish for
| Compactness and Ease of Operation

S
e
i

i
A
i
i

L

Buile wich the compact precision which distinguishes
a quality watch from an alarm clock, GPL’s new
image orthicon camera chain is smaller, lighter, easier
to use. It is the first camera chain that has been
“human engineered” — designed from motion studies
of cameramen and control personnel. It is the first
with type and location of controls based on minimum
movement and maximum ease and efficiency.

This simplification, together with size and weight
reduction has been 1ccomplished without any sacrifice or
limitation whatever in performance or accessxblllty Supe-
rior GPL circuit desngn provides a better plcture than nor-
mally obtainable with image orthicon equipment. Completc
control is provided for every studio or field requirement.

Logical components have been combined . . . fewer units
make up a chain. A single chain consists of only 4 units; a
triple chain, 12 including switching unit and master moni-
tor. The camera, with integral view finder, is only 10%" x

121" x 22", weighs 75 lbs. instead of 100-105 lbs. The sync
generator is a single portable unit including its own power
supply. It may be easily removed from its case to go into a
standard relay rack.

SIMPLIFIED CONTROL

All controls are at the finger-tips of cameramen and camera
control operators. Focus adjustment of all lenses is uniform;
a given rotation of focus control produces the same shift
in plane of focus for all lenses. The iris is motor-controlled,
either from the rear of the camera or from the camera con-
trol unit. Dials on both camera and control unit indicate
the lens opening. Negative feedback is used to stabilize
video frequency response, eliminating an adjustment. Target
and beam are controlled by thumbwheels next to conven-
ient knobs for pedestal and gain.

READILY ADAPTABLE

GPL Camera Chains completely meet all studio and field
requirements or may be readily adapted to supplement
existing installations. Before you make any camera chain
investment, get all the facts on this new addition to GPL’s
outstanding line of TV studio equipment.

Write, Wire or Phone for Details

TV Camera Chains * TV Fitm Chains
TV Field and Studio Equipment
Theatre TV Equipment

TELE-TECH °* December. 1950
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Complex TV program continuity is

red a simple\’pbsh—bu"on opet-
th on RCA TS:20A System.
|

o

L

New Era in Video

-via REMOTE

This Relay Switching System does
what RCA’s Audio Relay Systems have

This video relay system re-
moves all switching restric-
tions from ¢quipment opera-
_ tions. It imposes no limitation
i on equipment installation—
no matter where you set up
your units. It provides unlimited flexibility—
enables you to add facilitics as your station
grows, without losing a penny’s worth of your
original equipnient investnient.
Actual switching in the RCA TS-20A sys-
tem is done by d-c operated relays Jocated in
the video line itself! Designed by RCA for this

simple d-c lines from any point you choose.
No expensive coaxial line required to and
from control points. No extra cable connec-
tors needed. You can rack-mount the relays
wherever you want them. You can set up your
control positions wherever you like. There
are circuit provisions for sync interlocks and
for tally lights.

The RCA TS-20 System provides com-
plete master or studio facilities for program
monitoring, production talk-back, and
video switching between studio camera, film
camera, remote pick-up and network pro-

I

special service, these relays are controlled by grams. For example, you can fade or lap

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

in Canada: RC A VICTOR Company Limited, Montreal

3 OF THE MANY ADD-A-UNIT SET-UPS POSSIBLE WITH

PREVIEW
BLANK MASTER MIXINGIAME SWITCHING
SWITCHING MIXING AMP. PANEL
BLANK CHASSIS | PANEL BLANK CHASSIS

BASIC

000 00O0

y BASIC
O000O OO0
CHAsSIS

CHASSIS
%
BASIC < BASIC e
RELAY BLANK REL S E g
PANEL PANEL S %
=
BLANK BLANK
WP - 338
b e e — ot e PO WER SUERLY
) WP — 338
580 —C POWER SUPPLY

POWER SUPPLY CONSOLE HOUSING

CONSOLE HOUSING

580 — C
POWER SUPPLY

RELAY RELAY
POWER SUPPLY POWER SUPPLY

2. Simple Studio Control layout. Additional facilities in-
clude: Preview monitoring and line monitoring, fades,
lap dissolves, and superimposition.

1. Minimum Master Control arrangement. Combines
simple operation with economy. Provides switching of
G inputs to either of 2 ourputs.



eol®

Swifcling i
RELAYS! R

for TV master or studic control
done for aural broadcasting.

-
n

dissolve between studios. You can set up for
program previewing and other monitoring
functions (up to 5 program monitors avail-
able). You can combine the TS-20A System
with audio switching and presetting, so that the
sound switches with the picture wwtomatically!

For long-range planning of your TV pro-
gramming facilities, overlook none of the
advantages of this revolutionary new relay
switching system. Ask vour RCA Broadcast
Sales Engineer about it. Or write Dept. 87 D,
RCA Engineering Products, Camden, N. J.

RCA’S TS-20A SYSTEM.

DISTRIBUTION ’:m.ﬁ

AMPLIEIER
SN CRASSE O AR MASTER SWITCHING

CONSOLE SECTIONS

CHASSIS

BASIC RELAY
PANELS

AUXILIARY
RELAY PANELS

WP — 338
POWER SUPPLY

580 — C
POWER SUPPLY

CONSOLE HOUSING

RELAY
POWER SUPPLY -
Heart of the TS-20A Switching System is the
special d-c operated videa relays developed=
3. A more elaborate master control room sci-up than shown by RCA. No complex electronic circuits in this=
in No. 1. Swicches anv of 12 inputs to anvy of 5 outgoing system. No picture reflections. No tubes to
lines. Includes preview and line monitoring. fail. This rack also houses the amplifiers and*

power supplies.




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

®

eeoe 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 I)ermgability of these Stackpole Cerarpag
Coresis of theorderof10tol by comparison
FOR FLYBACK with conventional iron cores. They are
materially smaller, have higher resistance
TRANSFORMERS :and operate much cooler due to the absence
of eddy current losses. Many special types

are regularly produced.

TELEVISION IMAGE
W-I-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, St. Marys, Pa,

HPB-617
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SILICONE—the amazing new synthetic that made headlines when

General Electric brought it out—is hack in the news again. For
today, G-I small capacitors, up through 5000 volts, are hermeticallv

sealed with G-L silicone rubber bushings or gaskets.

This means that your new G-E capacitor is sealed positively, per-
manently—for maximum life. For silicone seals by compression
alone, without the use of adhesives. It will never shrink, loosen or
pull away—it remains elastic at any operating temperature a capaci-
tor will ever meet. It is impervious 1o oils, alkalies and acids. Tis
dielectric strength is permanently high and it is not easily damaged
during installation for it has a flexibility that withstands mechanical

and thermal shock.

This exclusive G-E feature—designed to surpass established in-
stallation requirements—makes General Electric capacitors finer
and more dependable than ever hefore. Apparatus Dept., General
Electric Company, Schenectady 5, N. Y.

Silicone-rubber bushings, permanently elastic and [
formed to close tolerances, seal themselves by
compression to the capacitor cover. They are used
with capacitors 1500-v d-¢, or 660-v a-¢, and
lower. Silicone rubber gaskets with plastic or
porcelain stand-offs are used for higher voltages.

GENERAL &3 ELECTRIC

407172
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This unique combination of experience naturally fits
Sylvania for top position in the TV Picture Tube field.

Maintaining this leadership is a continuing program of
research and engineering. A Sylvania engineer, for exam-
ple, invented the famous “lon Trap,” now licensed to
numerous other picture tube makers.

Sylvania achievements in fluorescent powders, tung-
sten wire, and precision parts are some of the other rea.
sons which lie behind the consistent color, greater clar-

ity, and longer life of all Sylvania TV Picture Tubes.

Backing up each Sylvania advance is a rigid system of
quality control . .. of checking and rechecking every step
of every process . . . so that TV set owners everywhere will
continue to look to Sylvania for the finest performance
possible. New booklet gives information concerning the
complete line of Sylvania Picture Tubes. Write for your
copy today. Address Sylvania Electric Products Inc.,
Dept. R-2412, Emporium, Pa.

| ®
Picture Tubes are -
natu I'CII-bOI'n |eaders because
® 0 @
th ey come frO | di f 1 ‘
7 - Electronics .. . wide experi- Lighting . . . half a century
% ence in designing radar and of research and manufacture
electronice of incandescent and fluores-
equipment cent lamps to
. “
Radio Tubes . . . 25 years’ ‘ford\»e:’:;(.lme Phosphors . . . production ;?fief Z‘T‘ge;f (4 K
experience in building high ‘f" Postwar of white and colored phos. ) ane . = \\ ~
quality tubes for every radio HTmmercml phors for the “Finest in e'“ I" ts1on \ N
and television need. usey Fluorescent Lighting.” standards.
n
L]
t
<

TELEVISION PICTURE TUBES: RADID TUBES. ELECTRONIC PRODUCTS: ELECTRONIC TEST EQUIPMENT, FLUORESCENT TUBES, FIXTURES, SIGN TUBING, WIRING DEVICES. LIGHT BULBS, PHOTOLAMPS ; TELEVISION SETS

18 TELE-TECH + December. 1950



In high frequency tuning applications, stability is
extremely important, both for case of alignment and
customer satisfaction. That is one of the reasons why
the Stromberg-Carlson Company spccifies Corning
Metallized Glass Inductances. With Corning Induct-
ances drift is negligible even under unusually vari-
able ambient temperatures. Why? Because the inte-
gral contact of the fired-on metallizing with the di-
mensionally stable glass coil forms results in high
temperature stability. High Q is inherent.

The inductance characteristics of the coils cannot
be changed by rough handling or vibration. This is
because the integral contact between the fired-on
metallizing and the glass coil form eliminates voids
between conductor and form. When used with pow-
dered iron cores, the accuracy and rigidity of the

CORNING GLASS WORKS

ELECTRONIC SALES DEPARTMENT

TELE-TECH * December, 1950

GLASS INDUCTANCES

glass insures stable, noiseless tuning.

Corning Inductances of any given type can be
accurately duplicated in quantity on a production
basis. That means no assembly time wasted on coil
adjustments. They are easily installed by conventional
methods and can be supplied with terminals or solder
spots as required.

Design versatility is another characteristic of
Corning Inductances. They can be manufactured to
the most exacting specifications in uniform, variable
or double pitch windings. Fixed tuned, permeability
tuned or permeability tuned inductance-trimmer
combinations are¢ available with standard cores and
fittings. Let Corning help you increase performance
at lower costs. Our engineers will be glad to discuss
your inductance problems with you.

CORNING, N. Y.
WWWW@%JJ

METALLIZED GLASSWARE: INDUCTANCES - CAPACITORS - BUSHINGS < ALSO A COMPLETE LINE OF TELEVISION TUBE BLANKS

WHY A LEADING TELEVISION MANUFACTURER SPECIFIES
CORNING METALLIZED

18
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EL-MENCO CAPACITORS i

Actual Size 9/32" x 1/2" x 3/16"
For Television, Radio and other Electronic

Small, high-capacity fixed mica El-Menco capacitors are made Applications.
to protect the performance of your products under severest oper- 2 mmf. — 420 mmf. cap. at 500y DCw.
ating conditions. They give long, dependable service because they 2 mmf. — 525 mmf. cap. at 300v DCw.

must meet exacting conditions of Quality Test before they can be Temp. Co-efficient 50 parts per million per
incorporated in your product. Tested at double their working ds.ree C for most Cpc GC.F: ml on p
voltage for dielectric strength, for insulation resistance and capacity 6-dotho|or Coded REEI s
value, El-Menco condensers can be depended upon for the utmost )
in performance protection.

SPECIFY EL-MENCO -
First Choice For Long Life and Dependability

THE ELECTRO MOTIVE MFG. CO., Inc. '
WILLIMANTIC CONNECTICUT Write on your

firm letterhead

or Catalog and Samples.
MOLDED MICA E], mencummA TRIMMER

CAPACITORS

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 US. and Canada

20 TELE-TECH * December, 1950
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| B More Proven Performance
' = Ogey of the Eimac 3X2500A3

\
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The Eimac 3X2500A3 is one of the outstanding vacuum tube
developments made during recent years. Consistent performance,
long life, and low cost account for its filling the key socket positions
in many important recently designed equipments. Eimac 3X2500A3
GENERAL CHARACTERISTICS
The 3X2500A3 is a compact, air-cooled triode. lts coaxial con- Ehi?nz::(:::h';riafed tungsten
struction results in minimum lead inductance, excellent circuit \(':0”6'3: L e :/;85 ;;Ltseres
. " urren . - - - = - -
isolation, and convenience of use with coaxial plate and filament Maximum starting current - - - - 100 amperes
i i H H Amplification Factor (Average) - - = - - . - 20
tank circuits. For AM service it is FCC rated for 5000 vraHs per Direct Interetectrode Capacitances (Average)
tube as a high-level modulated amplifier. It has comparatively low Grid-Plate - - . - .7 . . . 20 wufd
) high d d will id £ . Grid-Filament - - - - - - - 49 uufd
plate-resistance, high transconductance, and will provide effective Plate-Filament - . . - . . 1.2 wufd
performance over a wide range of plate voltages at frequencies Teansconductance (i, =830 ma., E,=3000 v.) - - 20,000 umhos
extending well into the VHF. gsgm:Nl?AL <. m & M & 3 & = 9 PForced 5ir
Maximum Overa!l Dimensions: .
! . . Length - - - - - . - - 9.0 inches
Reports from many engineers, like Mr. Dodd of WFAA-TV, con- Diameter - - - . - . . . 4?3 incheé
. L . P R . Net Weight - - - - - - - - - .8 pounds
firm the outstanding transmitter performance..samphfled mainten RADIO FREQUENCY POWER AMPLIFIER
ance, and low tube replacement cost made possible through the use Ground-Grid Circuit
of the Eimac 3X2500A3. Consider this unequalled triode for your TCYI;TE(;LFgPl;IAE%’SLY(IIO Mc., per tube e
lications . . . complete data are free for the asking. D-C Plate Vcltage - - . - . . 3700 4000 volts
L B 9 D-C Grid VYoltage - - - - - - =450 —550 volts
D-C Plate Current - - - ] - - 1.8 1.85 amps
D-C Grid Current - - - - - - 225 275 ma.
Driving Power {Approx.) - - - - - lgog ;Zgg wa::s
- - - o 5 a
EITEL-McCULLOUGH, INC. dachu® ozl (ONplL vatts
SAN BRUNO, CALIFORNIA *COMPLETE DATA AVAILABLE FREE
’

Export Agents: Frazar & Hansen, 301 Clay St., San Francisco, California

Follow the Leaders to

(1]

= s

The Power for R-F

the 3X2500A3 is another
Eimac contribution to electronic progress.
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i's GENERAL INDUSTRIES' latest

sound reproduction triumph

*

MODEL 250
TAPE-DISC RECORDER ASSEMBLY

*Records on Tape

Here's a fast-moving money-maker that’s loaded with all the fea-
o tures a home-recording enthusiast could ask for. It records on
*k Records on discs . . .

tape or disc. .. records fromtape to discor disctotape.... makes

possible a solid hour of selected uninterrupted entertainment.

% Plays back both Representing years of development by General Industries—
oldest name in the phonomotor field —the Model 250 contains
many design innovations, including foolproof operating

*% Plays any 78 features that anyone can understand.

R.P.M. Record

Comprehensive, easy-to-understand service manual is included
with each Model 250 unit. Included in manual is a suggested
amplifier circuit as well as a complete amplifier parts list.

New catalog sheet, describing all of the Model 250 recording

3 i . > .
(*) When connected with the and playback features will be sent upon request. Write for

proper amplifier.

your copy foday.

The GENERAL INDUSTRIES Co.

DEPARTMENT L ¢ ELYRIA, OHIO
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Cleveland

TURERS of ELECTRI-
PHENOLIC TUBES

CAL EQUIPMENT are
are the first choice of the Radio and Television Industries!

i %
finding our CLEVELITE For example, CLEVELITE* is the proper choice for Fly-back
and COSMALITE* . . . and High Voltage Transformers.
spirally laminated paper It insures perfect satisfaction.
LEE RS S GE Furthermore, CLEVELITE’S high dielectric strength . . . low
meets their most exacting moisture absorption . . . strength, low loss and good machine-
. n— ability meet widely varied requirements and give fine per-

formance.

Available in diameters, PROMPT DELIVERIES are available through our large pro-
wall thicknesses and duction capacity.
lengths to meet endless Inquiries invited . . . Samples gladly sent.
adaprations.

6201 BARBERTON AVE. CLEVELAND 2, OHIO

PLANTS AND SALES OFFICES at Plymouth, Wisc,, Chicago, Detroit, Ogdensburg, N.Y., Jamesburg, N. J.
ABRASIVE DIVISION at Cleveland. Ohio

What are your

requi rements 7 CANADIAN PLANT: The Cleveland Container, Canada, Lid., Prescott, Ontario
REPRESENTATIVES
NEW YORK AREA  R. T. MURRAY, 614 CENTRAL AVE, EAST ORANGE, N. 1.
NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE.
*TRADE MARKS WEST HARTFORD, CONN

CANADA WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO
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 Widely Used —
Electrolytics in
— TV Receivers Today

. Television set makers are turning to Sprague
as their major source for electrolytic capacitors.

. Stability under maximum operating condi-
tions plus outstandingly l-o-n-g service life are
the reasons for this preference.

. « . . And expanded facilities, now being com-
pleted, permit Sprague to accept a larger portion
of your requirements.

s I n n G U E SPRAGUE ELECTR!C compAny

/EI.ECTRIC AND ELECTRONIC DEVELOPMENT

PIONEERS

TELE-TECH ¢ December, 1950




Formarly  ELECTRONMC INDUSTRIES

_ TELEVISION o TELECOMMUNICATIONS e RADIO

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

The Voters and
FCC's Color-TV Order

{An Open letter to the Members of Congress)

Dear Congressman:

When the people back in your home-state compre-
hend the way they have been personally mulcted by the
October 10 color-television order of the FCC, an uproar
is going to be heard all across the U.S.A. And Wash-
ington will be called to account, in view of this outrage
against the public interest.

Just to give you the background, so you will be pre-
pared when the blast from your constituents starts
pouring in on you, here’s the low-down:

Despite the fact that good color-television systems
are already well developed and will soon be available—
systems which will deliver a good black-white picture
to each of the ten million television sets now in use
by the public—the FCC has ruled these improved
systems “out”, and instead has ordered into operation
an archaic mechanical system which—

Will not produce any picture whatever on the
10,000,000 sets now in use (and the many millions to
be built) without an expenditure by each owner of $30
to $130 for an “adapter”. This “adapter” will bring
in only a black-and-white picture when a color picture
is being broadcast.

Useless Expense of $100 to $250

Then to receive color-pictures, each owner (after he
has made above outlay for the adapter) will have to
spend another $75 to $125 for a color-wheel “convert-
er”! But these color-wheel converters will work only
on the small picture-sizes, up to 10 to 12 inches, now
obsolete. (In fact, 879 of the picture-tubes made this
month are 16 inches and larger! And manufacturers
are now tooling up for 2l-inch and 24-inch picture
sizes.) The result of the public’s demand for larger
picture sizes will mean that one-half to four-fifths of
all TV-set owners will never be able to get color-
pictures with the present authorized CBS system.

And the few set-owners who do make the above
double outlays of $100 to $250 for ‘“‘adapters” and
“converters”, will receive only a small color picture
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of degraded quality, subject to “rainbow” color fringes
trailing moving white objects.

In the “public interest”’—the consumer’s interest—
which the Radio Law requires the FCC to protect, the
present absurd color-television order should be imme-
diately rescinded, and color-TV proceedings postponed
until a color system can be adopted which will bring
satisfactory pictures to all the millions of TV sets now
n use, without any change or additional expense what-
ever,

Independent Television Experts Oppose
CBS System

Nearly every qualified television engineer and tele-
vision authority (outside of CBS) agrees with this
view. The television industry almost unitedly supports
this position.

FCC Engineer-Commissioner George Sterling and
Lawyer-Commissioner Frieda Hennock dissented and
voted against the ruling by their associate commission-
ers. And many of the Commission’s own technical
staff have themselves privately expressed their violent
disagreement with the absurd situation set up by the
non-technical majority of the Commission.

I urge that you bring your influence to bear to delay
the present FCC color-TV ruling until the recommen-
dations of a competent committee of radio scientists,
such as the President’s Communications Policy Board,
the Condon Committee, or other qualified, disinterested
group, can be obtained—this in the interest of your
constituents and the great services which unfettered
television can in future bring them.

Respectfully,

ORESTES H. CALDWELL
Editor of Caldwell-Clements magazines,
TELE-TECH and RADIO & TELEVISION
RETAILING
Former Federal Radio Commissioner
Fellow, Institute of Radio Engineers; AIEE.
First Vice-president Radio Pioneers

25



The R A D A R S C O P E Revealing at a Glance

MOBILE

RADIO HAS TAKEN TO THE ROAD in many
forms. Railroads, trucks, private planes, autos, boats,
tugs, even fishermen, have discovered radio’s great use-
fulness and the additional safety it offers. The Rock
Island Railroad was the first to use microwaves for
communication purposes. Now the Erie is planning
its use over a twenty-mile stretch to eliminate wire
costs and maintenance. The latter road already has
the most extengive VHF installation in the country.
In 1951 many more organizations will discover radio
and turn to it. Doctors in New York now have more
free time since they can carry a miniature receiver
and be paged instead of having to stay near a tele-
phone. Fishermen use it to tell others of good fish-
ing spots. The National Mobile Radio Service has a
large interconnected network whereby any subscriber
can be contacted over a distance of up to 1000 miles.
In 1951 watch for three major railroads to turn to
radio—probably microwaves.

AVIATION

THIS YEAR HAS SEEN a great increase in the
number of ILS and GCS installations in airfields in
the United States. However, in 1951 it is expected
that the first real application of the DME (distance
measuring equipment) principles will be made. The
use of DME plus the Offset Course Computer will
become more and more necessary as we gear up more

First short-wave message across Atlantic was transmitted
from 230-meter 990-watt station near this site in Greenwich,
Conn., December 12, 1921, and received at Ardrossan, Scot-
land, by Paul Godley (left). Dr. E. H. Armstrong (second
left), designed the transmitter, others of the original station
crew being George Burghard (third left), and E. V. Amy
(extreme right). Others are Mayor Peck of Greenwich, and
O.. H. Caldwell, editorial director of TELE-TECH, who spoke
at the Oct. 21 ceremonies dedicating this granite marker.
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rapidly for war. Then, more than ever, will all-
weather flying become essential. The latest idea in
aeronavigation is the little black-box which takes all
the information sources in the aircraft such as out-
side temperature, airspeed, altitude, etc. and plots
for the pilot/navigator his true course and true air-
speed, thus relieving the navigator of the need to
keep watching these routine instruments. A similar
black-box was developed by the RAF toward the end
of World War II, but on a less ambitious scale.

PROPAGATION

THE OLD ARGUMENT of VHF versus UHF for
television is again making headlines in engineering
circles. Current FCC hearings are bringing out the
fact that UHF propagation is NOT as good as VHF,
and is not as good as the FCC’s advisors would have
the industry believe. The progenitors of the most
comprehensive UHF tests made so far—NBC—attest
that coverage via UHF is not good, except at short
range. Shades of the FM controversy of 1945! If
television is pushed up to UHF the results will be
even worse than they were with FM! Now is the time
for strong efforts to extend the VHF band for tele-
vision, along the lines TELE-TECH has been advocating.

COLOR-TV

DOT VS FIELD SEQUENTIAL QUALITY—In
the October issue of TELE-TECH on page 27, in con-
nection with the FCC Report on Color TV there ap-
pears the statement: “They (capable television engi-
neers) have testified under oath that Dot Sequential
standards can produce better performance than Field
Sequential standards. Some have proven this in their
laboratories.”

CBS questions this statement.

We are glad to cite the facts upon which it was
made. During the FCC color hearing a number of
capable television engineers were on the witness stand.
After eliminating the engineers employed by either
RCA or CBS as possibly biased, there come to mind,
without searching the 10,000-page record, the names
of Dr. Baker (RTMA and GE), David B. Smith
(RTMA and Philco) and Jensen (BTL) as to com-
parative resolution. The substance of the testimony
of these, and other engineers, was that the Field Se-
quential system, under the practical limitations of a
6-mc channel, produced an inferior picture compared
to that which could be produced under the same limi-
tations by the Dot Sequential system.

To be specific as to the exact statement we refer
to the conclusions of the engineers composing JTAC,
who presented testimony in which the two systems
were compared and as to picture quality CBS was
marked “Inferior”. This is given in tabular form in
TELE-TECH for March 1950 on page 39.
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Situations of Significance in the Fields of TY and Tele Communications

Regarding the proof of superiority of the Dot Se-
quential system in the laboratories, only three labora-
tories, as far as we know, have gone through the de-
velopment work necessary to demonstrate the Dot
Sequential system, (although it is possible that CBS,
in using horizontal dot interlace should be counted as
a fourth laboratory). The earlier laboratories to use
this method of securing the maximum resolution in a
given bandwidth were: RCA and Philco, followed by
Hazeltine. All three agree that the Dot Sequential svs-
tem produces the better performance.

MANUFACTURERS

SOME CRITICS have questioned whether the TV
makers “really want compatibility’”. The answer is
that the manufacturers are almost unanimous in re-
sisting a non-compatible system.

It would be very easy for the manufacturers to sit
back comfortably and approve the adoption of the
inadequate CBS color system. In fact, it would be
more than easy because the result of such an attitude
would mean greatly increased sales volume for all
manufacturers who could load the public with con-
verters and adapters and unsatisfactory color receivers,
and then later, after a satisfactory color system has
been developed, sell them new equipment all over
again,

Don’t forget that this happened once before, al-
though on a limited scale, when, twenty years ago,
hundreds of people paid high prices for television re-
ceivers that depended upon a revolving disc to re-
produce black-white pictures. Those receivers be-
came useless junk with the development of a fully
electronic system, and if any of their owners want to
see today’s black-white television they need new sets.

Instead of taking this easy way of acquiescence that

it
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NOT THIS !  NOR THIS !
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would lead to double sales, the television manufac-
turers are fighting for the best interests of the public.
They are trying to make sure that when color comes,
it will be a system that will preserve the investment
of the public in existing black-white receivers without
putting them to additional expense, and that will in-
sure continued useful life and value in the color re-
ceivers they ultimately purchase.

SERENDIPITY*

AL SMITH’S GIFT TO TV—Readers studying our
November cover and news report on the new 215-ft.
Empire State tower extension, have wondered how
the original 1251-ft. structure ever happened to com-
prise steelwork strong enough to carry the recent 50-
ton afterthought. It came about this way: When the
great 102-story structure was being planned, back
in the late 1920s, there was talk of a competing super-
skyscraper being erected nearby. Whereupon the Em-
pire State Building chief, ex-Gov. Al Smith, rushed
to Washington and offered his tower as a ‘“mooring
mast” for the great Army dirigibles then at peak of
their development. Accepting the offer, the Army de-
clared a restricted National Defense area thereabouts,
forbidding any lofty structures within a mile or two
radius. The tower was then completed in good faith
as a mooring mast, with extra steelwork designed to
withstand a lateral force of 100,000 pounds. No
dirigible was ever moored to the great mast, but its
steel superstructure now provides a wide margin of
safety to meet the most severe buffeting the great new
TV extension will ever get from wind or weather.

* A word long in the dictionary, but recently exhumed and presented
before radio-engineer audiences by GE’'s popular pioneer electronic in-
vestigator W. C. (”Bill"”) White. ‘‘Serendipity’” means: ‘“The ability
of finding valuable things or producing valuable results unintentionally
or unexpectedly’’,

BUT THIS !

The qulic’s present ten million TV Comparatively few owners will add this mechanical mon- Present ten million sets could right now get good
sets — blind and pictureless when strosity ("’Adapter’’ and “"Converter’” needed to see in colors black-white pictures from color programs if a com-
tuned to FCC.CBS color-TV programs the few, limited, off-hour FCC-CBS color-TV programs) patible system were used, as TV industry demands

With compatible color programs, as TV industry recommends at right, most of present ten million sets could later also be converted to receive good color
pictures, without change in external appearance

TELE-TECH ¢ December, 1950
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Parallel pad isolation

New Video Distribution

provides advantages of present meth-

ods while improving flexibility and economy of operation

ITH the trend toward greater

facility flexibility, the layout of
a modern television broadcasting sta-
tion requires an extensive amount
of video distribution equipment to
feed picture signals to various
switching and monitoring positions.
It is the purpose of this article to
review briefly the various types of
video distribution equipments now in
common use and to describe a new
and improved system recently put
into practice at WMAL-TV.

At the present time only two
methods of video distribution are in
extensive use. These shown in Fig-
ure 1 and Figure 2 are the “bridged-
tee” and “parallel amplifier” arrange-
ments, respectively.

The “bridged-tee” system employs
a constant resistance network utiliz-
ing negative mutual inductance and
provides a means of feeding one or
more high-impedance low-capacity
inputs from a low impedance video
bus. Properly proportioned it is cap-
able of giving zero attenuation and
linear phase shift over the normal
video range. In practice consider-
able care must be taken to limit the
total shunt capacity on the bridging
line to something in the neighbor-
hood of 150 to 200 mmfd. This im-
poses a severe limitation on the dis-
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tance of separation between the
bridged-tee network and the switch-
ing or monitoring equipment it is to
feed. N

Furthermore, this system must be
designed and adjusted for a particu-
lar cable set-up. It is not possible to
change lengths of lines feeding the
various switching and monitoring
units without appropriate adjust-
ment of the networks. In addition
to this limitation on equipment flex-
ibility, accidental shorting or open-
ing of the bridging line will cause
serious changes in level as well as
upset the frequency response of the
main video line. For this reason the
“bridged-tee” type of video distribu-
tion system is best suited to certain
specific applications where the sepa-
ration between equipments is a few
feet.

“Parallel Amplifier” System

The generally employed method of
distributing video to a number of
widely separated points is by means
of the ‘“parallel amplifier” scheme.
However, this is not without its
limitations. A typical commercial
unit of this type has an input im-
pedance of 560,000 ohms dc resist-
ance shunted by approximately 60

mmifd. If it is desired to feed sig-
nal to four or five locations it is
necessary to shunt the inputs of the
individual amplifiers across the video
line, terminating the input to the
final amplifier. However, if more
than three or four channels are con-
nected in parallel, the cumulative
effects of shunting the additional
loads on the main video line becomes
detectable as degradation of the pic-
ture. This situation becomes par-
ticularly aggravated if the parallel
bridging amplifiers are separated
from the point of final circuit termi-
nation. A second limitation of this
equipment is the fact that the com-
mercially obtainable units of this
type generally have an output im-
pedance of several thousand ohms
even though they are designed to
work into a 75 ohm load.

In general it will be found that no
video line is perfectly terminated at
all frequencies and some high fre-
quency energy may be reflected back
toward the input of the line. If the
line is not fed from a source that
approximately matches the charac-
teristic impedance of the cable, this
reflected energy is not absorbed but
is largely re-directed toward the re-
ceiving end of the coax. It is for
this reason that the common ‘“par-
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Fig. 1: (left)
Bridged-tee dis-
tribution system —
limited flexibility

( EACH TERMINATED)

Fig. 2: (center)
Parallel amplifier
distribution  with
2 one unit for each
line is expensive
and cumbersome

Fig. 3: (right) Par-
allel pads oper-
ated from one am-
plifier are econom-
ical and flexible

yystem

By EARL D. ’IILBURN, Assistant Chief Engineer,
WMAL-TV, AM, and FM, Washington, D. C.

allel amplifier” type of distribution
amplifier is prone to produce close-
spaced reflections on long video runs.
Of course, the cure for this difficulty
is to place a termination at each end

Fig. 4: Original circuit built to test parallel pad
low frequency discrimination in the output stag

of the line. This absorbs the reflec-
tion, but drops the gain of the ampli-
fler 509 by effectively working it
into a load impedance of only 37.5
ohms. The reduction in gain is over-

come by paralleling two channels of
amplification and working the two
into the doubly terminated line. How-
ever, this multiplies the equipment
requirements, as well as contributes
to further deterioration of the pic-
ture (due to the previously men-
tioned shunt loading of multi-chan-
nel circuits).

To handle the video distribution
problem without the disadvantages
of the conventional systems, the
WMAL-TV  Engineering Depart-
ment worked for close to a year on
a slightly different type of video dis-
tribution system. The approach to
this problem is to employ a single
amplifier to feed a parallel pad ar-
rangement (see Figure 3). Assum-
ing for the moment that the ampli-
fier has sufficient gain to overcome
the loss through the pad, the dis-
tribution system will have unity
gain. The isolation between chan-
nels will be approximately equal to
twice the voltage attenuation in db
of a single pad. (A disturbance at
the end of one line must pass
through two pads in series to reach
the far end of any other video cir-
cuit.) The actual isolation is some-
what greater than this, as the par-
allel pad arrangement resolves it-
self into a ladder network when con-
sidered from one output to any other
pad output. The central shunt leg
of the network is represented by the
parallel impedance of the remaining
pads. It is to be realized of course
that this “pad isolated” single am-
plifier system does not provide the
infinite isolation provided by the

output‘system. Insufficient output was obtained when degeneration, to overcome
e, was introduced. This design led to the improved three stage amplifier of Fig. 5
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VIDEO DISTRIBUTION SYSTEM (Continued)

TYP

1
w
100 7 V-3

s L _._.__|d
T-3

] .25
I{
1
;_ o _ﬁ__;
-2 = g L5K 2w < 470K
l .
G7 ! 80T .. | w

2

6CD6G car.
8+

w

NOTE @
ALL RESISTANCES IN OHMS. (W

n! IOB

UNLESS OTHERWISE SPECIFIED

ALL CAPACITIES IN MFD-600V
UNLESS OTHERWISE SPECIFIED

B+
© 280V
nu |zﬂ_—1

OUTPUT # 3

OUTPUT # 4

OUTPUT 3 |

OUTPUT # 2

Fig. 5: Final circuit using cathode follower to eliminate DC isolation requirements. Frequency response is flat from 20 cps to 6 mc

“parallel amplifier” scheme. How-
ever, it has been determined that a
finite amount of isolation can be
achieved that satisfied the practical
requirements for most video dis-
tribution systems.

This “pad-isolated” distribution
system overcomes the major disad-
vantage of the ‘“parallel amplifier”
system. That is to say, a single volt-
age amplifier may be used to feed a
power amplifier driving a number
of output circuits. Accordingly, only
one bridging input is required which
minimizes the reactive loading effects
on the video line. Also, the parallel
connected pads present a low im-
pedance looking back into the out-
put connections. Thus the design can
be handled in such a way that the
source impedance of the distribution
system closely matches the line and
it is not necessary to double-termi-
nate to control reflections on long
cable runs. Further practical ad-
vantages are provided by this sys-
tem. Fewer tubes are used (for a
given number of output channels)
which lessens the likelihood of equip-
ment failure, as well as reduces the
operating costs of the system. Also,
the amplifier can be constructed on
a much smaller chassis thus saving
valuable rack space.

In developing this unit, a number
of tube types were considered in sev-
eral circuit arrangements. The major
requirement for the output tube is
an ability to deliver some 15 to 45
volts peak-to-peak of signal (across
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the input impedance of the parallel
pad combination) with a minimum
of drive and with good output wave-
form. Low-mu power triodes will
give good performance in this serv-
ice but afford something of a bias
problem in addition to requiring ex-
cessive grid drive. Pentodes in gen-
eral solve the bias and drive prob-
lems presented by the triodes, but it
is difficult to select a tube which has
good transconductance and high out-
put, and still is very linear over the
desired operating swing. The best
compromise in this regard seems to
be the recently announced 6CD6-G
beam power tetrode (primarily in-
tended for use as a horizontal output
amplifier in television receiver serv-
ice). This tube has been used in
several circuit arrangements. The
two-stage amplifier (shown in Fig-
ure 4) was constructed and tested
with 4, 5, and 6 output pads. This
arrangement provided a close ap-
proximation to the desired results.

1t performed very well in distribut-
ing driving pulses, but due to low
frequency discrimination in the out-
put coupling network did not meet
the specifications in handling blank-
ing or video signals. Degeneration
in the output stage rectified this
difficulty but left the amplifier with-
out sufficient overall gain. It had
been hoped to investigate thoroughly
the possibility of using a specially
designed video frequency trans-
former to provide the desired dc
isolation and at the same time effect
a more favorable impedance match
between the pad combination and the
plate of the output tube. Preliminary
calculations indicated that there was
some hope of achieving a satisfac-
tory design by employing a low-
capacity toroidal winding on special
low-loss high-permeability core ma-
terial. A sample transformer was
constructed using commercially ob-
tainable magnetic ferrite material
(Continued on page 74)

Fig. 6: Appearance of the final layout and model as mounted in racks at WMAL-TV
L
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Elargol Low-Cost Printed Circuits

Photographic type printing and fixation by heat and chemi-
cal change are used to set circuit connections on plastic

By P. P. HOPF,

Ward, Blenkinsop & Co. Lid.
6 Henrietta Place, London, Eng.

Part One of Two Parts

WZHEN considering printed cir-
cuits in the production of elec-
tronic apparatus, it is advisable to
first list the specific performance re-
quirements for the circuit. This usu-
ally influences the choice of both ma-
terials and methods. Usually no use-
ful purpose is served by the literal
translation of an orthodox circuit
into a printed one, so a study of de-
sign possibilities must be under-
taken. While printed circuitry ulti-
mately leads to results in a finished
product comparable with those ob-
tained from orthodox circuits, de-
signs must take into consideration
entirely different problems.

Consideration must first be given
to suitable materials. A listing of
the three main classes of materials
on which circuitry can be printed is
given in Table I. Then one can list
the methods available, and to dis-
tinguish between these methods as
to suitability for the selected type of
chassis material. This has been done
in Table II.

In considering the choice of a
process the requirements are: that

Fig. 1:

Printed circuit enlarged nine times showing clean cut

TABLE 1
TYPICAL MATERIALS

Glass, Ceramics, Mica

CLASS

| Heat Resistant ..
Il Thermo-Set Plastics
Bakelite, Aniline Formaldehyde
Il Thermo-Plastics
Plexiglass, Cellulose Acetate
IV Flexible Films
Paper, Fabrics, Polythene Films,
Polystyrene Films

TABLE I
RECOMMENDED
PROCESS MATERIALS (TABLE )
Silk Screen {Where flux is

fired at a temp.

..Class |
Offset Printing ... " |
around 500°C)

Stencil Spray .. ... "
Metal Spraying I, 1
Die Stamping ...... I, 1
Etching on Foil . I, 10, 1Y
Direct Printing ... " I, I, IV
Plating VA
Vaporization . "y
Elargol Printed Circuit

Features to Consider: Insulating Strength:
Surface; Resistivity; Dielectric Constant;
Loss Factor or Power Factor; and in Certain
Cases—Decorative Appearance.

the process must be cheap, must
lend itself to mass production at a
standard quality which does not
vary, must not incur undue inspec-
tion costs, and be absolutely stable
under climatic and mechanical strain.

It should also be possible for a de-
signer to try out his ideas on one
or two experimental models even
though he may never wish to use a
particular design on a large scale.
Methods that involve the use of ex-
pensive tools are therefore unsuit-
able for development work, if the de-
signer is to have a chance to experi-
ment with printed circuits just as
he experiments in orthodox circuitry
with mock-up assemblies.

The process must in no way dam-
age the plastic. Plastic materials
have narrow limits of specified sur-
face resistance, lamination strength,
permitivity, etec. Every printing
process involves a handling or proc-
essing of the plastic during which
certain mechanical or electrical prop-
erties may be impaired. This re-
quirement ruled out foil etching
techniques in the author’s study, as
the bonding of the foil to the plastic
involves a resurfacing of the plastic,
invariably accompanied by loss of di-
electric strength. The same conclu-
sions were reached regarding meth-
ods involving subsequent electro-
plating. Also, the conductor must
be of known standard conductivity,
noise value, etc. and is preferably a
chemically pure non-porous uniform
layer of metal.

Most methods not involving foil
rely on a conducting powder mixed
with a binder. While this often

edges. Fig. 2: Sample circuits with various components
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High Voltage Meter Circuit

HIGH IMPEDANCE LOADS

The higher the value of the load resistance in ordinary
series circuits, the more important it is to use a ger-
manium diode with a high reverse resistance, and to use
it where its reverse resistance is at a maximun.

In the case of relatively low signal levels it is often
possible to increase the level to approximately ten volts.
To get the effective signal to the ten velt range in cases
where signal levels are 20 volts or more, it is possible to

SEND THE COUPON TODAY!

See your Sylvania distributor or send in the coupon for
your free copy of our new 8-page Germanium Diode
catalog giving information on the entire line of Sylvania
Germanium Diodes including both ceramic and glass
types and four varistors.

Engineering News Letters are also available giving in-

teresting and valuable information on the following
subjects:
#2 Dynamic Limiter for FM Receivers * #3 Germanium Diode
FM Ratio Detector ®* #4 Germanium Diode Video Detectors °
#5 Germanium Diode D-C Reinsertion * #6 Germanium Diode
Sync Clippers * #7 Germanium Diode AFC Sync Circuits * #s8
Germanium Diodes in TV Receivers

Also available is the book *“40 Uses for Ger-
manium Diodes,” the most complete collection
of Germanium Diode applications ever pub-
lished. Cost of this book is only $1.00.
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put two or more diodes in series. By splitting up the
signal voltage the diodes are then made to present their
maximum resistances to the circuit. Because they are in
series, the resistances will also be additive, thus produc-
ing a composite back resistance which will be relatively
high even in comparison with loads in the megohm
range. The increased total forward resistance which is
produced by the extra few hundred ohms will have no
effect because of the high value of load resistance.

LOW IMPEDANCE LOADS

Sometimes it is necessary for a germanium diode to oper-
ate into very low impedance loads. They are admirably
suited for this kind of work because of their relatively
low forward resistance.

Sylvania however, has developed the Type 1N56
which possesses this characteristic to an unusually high
degree. This diode has an average resistance of less than
60 ohms with one volt applied across its terminals. Be-
cause of this ability to pass heavy currents with relatively
low signal voltages, Type 1N56 is especially good for
activating relays, charging condensers, and driving other
low impedance netwcorks.

HIGH VOLTAGE METER CIRCUITS

Once the idea of the relationship between forward and
reverse resistances of Germanium Diodes is understood
it is possible to devise many interesting speciul circuits.

A meter circuit constructed from a Germanium Diode,
a resistor, and a microammeter or milliammeter move-
ment is a good example. This will work quite well and
can easily be calibrated for any combination of compe-
nents used. The only problem is that in reading ac volt-
ages of more than 60 or 70 volts peak there is a danger
that the back voltage limit of the diode will be exceeded
with consequent damage to the crystal.

This danger may be eliminated and the useful range
of this type of meter circuit increased to many hundred
volts, by adding a second diede as shown by the dotted
connections. The function of this diode is to by-pass the
negative half cycle which might otherwise damage the
first diode:

A

ylvania Electric Products Ine.
Dept. E-1212
Emporium, Penna.

[0 Please send me free Germanium Diode catalog
sheet.

{J Please send me free, the following Engineering
News Letters:

[0 Enclosed is one dollar for a copy of the book
“40 Uses for Germanium Diodes.”

Name

Company.
Street
City

Zone___State




19 different Sylvania
Germanium Diodes offer
circuit designers

peak efficiency

in special applications.,

In 1945 the first commercial Germanium Crystal Diode
was marketed—the Sylvania 1N34. Intended to serve as
a general purpose rectifier, it quickly found its way into
hundreds of applications in communications and indus-
trial electronics.

Through the years Sylvania engineers have worked
closely with equipment design engineers throughout the
electronics industry to:

1. Develop new crystal diodes with special character-
istics.
2. Assist in designing circuitry to extract maximum
performance from crystal diodes.
Today Sylvania makes more Germanium Crystal Di-
odes than all other manufacturers combined.

A family of nineteen Sylvania Germanium Diodes
stands ready to supply the circuit designer with the very
best crystal diode for special applications.

WHICH DIODE FOR WHICH CIRCUIT?

To determine which Sylvania Germanium Diode is best
suited to a particular application, it is useful to remem-
ber the important electrical difference between the tube
diode and the germanium diode. It’s simply this: the
germanium diode’s forward resistance is lower, and its
back resistance is not infinite.

In other words a small amount of current will flow
through a germanium diode when the cathode is made
positive with respect to the anode. The circuit designer
should keep in mind this reverse resistance of a germa-
nium diode.

The Sylvania 1N54 is a good example of a diode type
developed for specific circuit needs. This diode has un-

usually high reverse resistance. It is therefore useful
when high efficiency is required in circuits involving
high values of load resistance.

The magnitude of this reverse resistance varies de-
pending upon the amount of voltage impressed across
the diode. This resistance, for most of the low-voltage
types, increases very rapidly as back voltage is increased
from zero to about 10 volts. It reaches its maximum at
approximately this voltage point. Resistance then tends
to decline as voltages are increased, up to 60 volts—the
safe operating maximum for the d¢ voltage in the back
direction for such types as the 1N34, 1N34A, 1N54, and
INS4A.

A similar condition takes place in the 100, 150, and
200 volt diodes, except that the maximum value of re-
verse resistance is more likely to occur at 20 volts rather
than at 10 volts.

A circuit designer must know then:

1. The average signal level at which the germanium
diode will work and

2. The approximate resistance value of the various
types of germanium diodes in this region.

The resistance value reached by the average 1N34
Sylvania Germanium Diode will be about 700,000 ohms
at —10 volts, whereas the resistance reached by the aver-
age 1N54 will be approximately 2 megohms. Each diode
in an average 1N35 pair will also reach 2 megohms.
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wave shape are such the RMS current does not ex-
ceed the average rating and the frequency of appli-
cation is at least 25 cps. The maximum forward
surge current is the maximum current which may
flow for one second without damage to the unit.
Minimum forward current is the smallest amount
of current which may be expected to flow through
the diode when a given d-c potential is applied across
it, positive being connected to the anode. The cor-
responding forward resistance may be calculated by
dividing the applied voltage by the current flow. The
forward characteristic is non-linear with voltage
and measurements are normally made at one volt.
The maximum reverse current is the greatest amount

TELE-TECH
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(ermanium Diode Specifications

of current that will flow through the diode with a
given applied d-c potential, the anode being con-
nected to the negative. By dividing the applied volt-
age by the current flow the value of back resistance
can be calculated.

In present day commercial germanium diodes the
“catswhisker” is the anode and the germanium pellet
is the cathode. Electrically, the cathode provides
positive d-c¢ output. Fig. 1 shows how anode and
cathode can be identified by the outer markings on
a diode unit and presents a simplified sketch show-
ing proper circuit connections. When inserted into
a circuit these diodes offer approximately 0.8 to 1
uuf shunt capacity.

TELE-TECH
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] | | ] [
| [ Reverse | | Maxi- |
Continu-| Voltage | Mini- | mum .
| ous | for Zero| mum | Re- Maxi-
l Reverse | Dynamic| Forward current | mum i l
Working | Resist- | Current | Average | Peak | Forward Maximum
RTMA |  Manufacturer Voltage { ance of + 1| Anode | Anode | Surge Reverse
Type | Registered | (Volts. | (Volts Volt | Current | Current | Current Current ‘
Number | By RTMA | Description Max.) | Min.) (MA) (MA) (MA) | (MA) (MA) Remarks
1N34 Sylvania | General Purpose Diode 60 75 5.0 I 50 150 500 .05@-10v., .8@-50v.
1N34A | Sylvania | General Purpose Diode 60 75 5.0 50 150 500 .03@-10v., .5@-50v. Sealed in Glass
1N35 Sylvania Matched Duo.Diode |50 | 75 7.5 22.5 | 60 | 100 .01 @-10v. | Ratings for each Diode
1N38 Sylvania J 100 Volt Diode i 100 120 3.0 50 150 500 .006 @-3v., .625@-100v.
1N38A | Sylvania 100 Volt Diode 100 I 120 4.0 50 150 500 .005@-3v., .5@-100v. Sealed in Glass
1N39 | Sylvania | 200 Volt Diode 200 | 225 1.5 ‘ 50 ‘ 150 ~ 500 ] .2@-100v., .§@-200v. |
1N40 I Sylvania Plug-in Varistor 25 | 60 |12.75% | 225 | 60 100 .04@-10v. *@ +1.5v., Ratings for
| | | | i | each diode
1N41 | Sylvania i Lug-type Varistor 25 ‘ 60 I 12.75*% : 22.5 60 I 100 .04@-10v. ! *@jgclh.sd\s.o,dsatings for
1N42 Sylvania Plug-in 100 Volt Varistor ‘ 50 120 |12.75% | 22.5 60 l 100 .006 @-3v., .625@-100v. Ratings for each diode
1N43 : Western Electric | General Purpose Diode 60 50 | 40 125 | 50 | 9@-50v.
1N44 Western Electric | General Purpose Diode 115 3.0 | 35 100 400 | 1@-50v.
1N45 Western Electric | General Purpose Diode 75 3.0 35 | 100 400 4 @-50v. [
1N46 l Western Electric | General Purpose Diode | | 60 3.0 ! 40 | 125 500 1.5@-50v. )
1N47 Western Electric | General Purpose Diode | 115 3.0 | 30 {90 350 .004 @-3v. |
1N48 General Electric | General Purpose Diode ' 85 | 4.0 50 150 400 .83@-50v. l
1N51 General Electric | General Purpose Diode 40 50 | 25 ’ 25 100 300 1.6@-50v.
1N52 General Electric | General Purpose Diode I 70 | 85 4.0 50 | 150 400 .25@-50v. |
IN54 | Sylvania High Back Resistance Diode \ 35 | 75 50 | 50 150 500 .01@-10v. |
1IN54A | Sylvania High Back Resistance Diode 50 | 75 5.0 50 ‘ 150 500 | .007@-10v., 1@50v. | Sealed in Glass
IN55 | Sylvania | 150 Volt Diode 150 170 3.0 ‘ 50 150 500 .3@-100v., .8@-150v. |
1N55A | Sylvania 150 Volt Diode 150 170 4.0 50 | 150 500 .5@-150v. Sealed in Glass
1INS6 Sylvania High Conduction Diode 40 50 |15 | 60 ; 200 1000 3@-30v. i
1IN56A | Sylvania High Conduction Diode 40 l 50 |15 l 60 l 200 1000 3@-30v. | Sealed in Glass
1N58 Sylvania | 100 Volt Diode 100 120 | 4.0 50 150 500 .8@-100v.
IN58A | Sylvania 100 Volit Diode \ 100 120 | 50 | 50 150 500 | .6@-100v. Sealed in Glass
1N60 Sylvania Video Detector Diode 25 30 | 40 150 500 .03@-1.5v. ‘ See diagram below
1N63 General Electric | General Purpose Diode 100 125 4.0 50 150 400 l .05@-50v.
1N64 General Electric | Video Detector Diode 25 0.1% | *Special test circuit in
diagram below
1N65 General Electric | High Back Resistance Diode 85 2.5 50 150 400 .2@-50v.
1N69 General Efectric | General Purpose Diode 60 75 5.0 40 125 400 .05@=-10v., .85@~-50v. |
1N70 General Electric | General Purpose Diode 100 125 3.0 30 90 l 350 | .01@-10v., 41@-50v.
1IN71 Sylvania Low Impedance Varistor 40 50 |15 60 | 200 1000 3@-30v. Ratings for each diode
IN72 General Electric | UHF Diode 5 25 75 14-19d6 Noise Figure
| @ 500 MC
IN73 General Electric | Germanium Quad 75 |12.75*% | 22,5 60 100 .05@-10v. | *@+}‘.5d\(.,dRatinn: for
each diode
1N74 : General Electric | Germanium Quad 75 |12.75% | 225 60 | 100 .05@-10v. *@+}‘.Sd\g.,dRatinus for
each diode
IN7S General Electric | Germanium Diode 100 125 2.5 50 150 l 400 .05@~50v. ‘
|
Special test circuit for 1N60 Special test circuit for IN65
SIGNAL GENERATOR OSCILLOSCOPE 3 SMMFD 315 UH
10K I,__<
3600 - (INCLUDING
1.8 V.RMS . SMMFD METER RESISTANGE}
40 MC 1 X 165 UH
70% MOD. Saptd 4700 r 0.1 VOLT RMS 005 t-pc
@ 400CPS. 44MC —e
e 9 I
T
| 400 cps SIS
Required output 1.2 V. peak-to-peak min. O
+i150vV
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Radio-Frequency Wave Analyzer

The carrier and sideband components of a radio frequency wave are displayed on a
cathode ray oscilloscope. Relative sideband power and spectrum occupancy are shown

By CHARLES H. BREDALL,

U.S. Naval Research Laboratory
Washington, D. C.

HE anaylsis of a complex r-f

wave is most easily accomplished
by examination of its fundamental
frequency spectrum. Whereas a-f
wave analysis is employed primarily
for determining the amplitudes of
harmonics relative to their funda-
mentals, r-f wave analysis is of
greatest value in determining the
type and degree of modulation pres-
ent. Therefore, in order to separate
individual side bands, the major re-
quirement of an r-f wave analyzer
becomes selectivity or resolution. As
contrasted with a resolving power of
about 1 part in 4,000 in the a-f ana-
lyzer, the r-f wave analyzer must
separate frequency components in
the ratio of perhaps 1 part in 2,000,-
000. Complex r-f wave spectra usu-
ally occupy relatively narrow chan-
nels. Thus simultaneous display of
each spectrum on a CRT is practi-
cable.

In order to be an all-purpose quan-
titative type of instrument, an r-f
wave analyzer should be capable of
separating, without distortion, the
AM, FM, and p-m components of a
complex wave, displaying each type
separately in magnitude, frequency,
and phase. Such an instrument cov-
ering a wide range of input frequen-
cies could be developed but the com-
plexity would not seem warranted.
Since, in general, a transmitter or
signal generator is not purposely
modulated by more than one type of
modulation at a time, it would seem
not only permissible but highly de-
sirable to develop a less complex ana-
lyzer which would provide quantita-
tive displays of simply modulated r-f
waves and qualitative displays of
complex waves with “mixed” modu-
lation.

With these requirements in mind
the factors affecting development of
such an instrument were considered.
It was evident that the two require-
ments of extreme resolution and
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Fig. 1: Showing deterioration which oc-
curs when high-Q circuits are swept

rapidly
rapid scanning would conflict. Pre-
vious work on the subject of “ring-

ing” indicated the necessity of slow
excitation of high-Q selective cir-
cuits if “ringing” is to be avoided.*
The distorting effect is shown for a
typical case in Fig. 1. It is seen that
the peak response is reduced in amp-
litude, broadened, and shifted to the
right thus reducing the potential ad-
vantages of resolution offered by the
high-Q circuits. In this work the sit-
uation is similar to that experienced
when rapidly tuning a receiver with
a highly selective i-f through a series
of narrow-band closely spaced sig-

* Hok, Gunnar, “Response of Linear Resonant Sys-
tems to Excitation of a Frequency Varying Line-
arly with Time.” Journal of Applied Physics,
Vol. 19, No. 3, March 1948.

nals. Since spectrum presentations
inherently require such sweeping
through the entire frequency range
under observation it was evident
that the rate of change of frequency
could be reduced only by a reduced
sweep rate,

Analyzer Details

A block diagram of the experimen-
tal analyzer is shown in Fig. 2.
The schematic circuit diagrams are
shown in Figs. 3 and 4 and the panel
layout in Fig. 5. The intermediate
frequencies were selected, in general,
to reduce the high input frequencies
to 5 KC with steps sufficient to in-
sure good stability and to permit
adequate rejection of images and
other spurious responses.

The input frequency range was se-
lected to include the loran bands, 1.8
to 2.0 MC, as well as the military
communication channels, 4 to 28 MC.
No selective circuits were provided
ahead of the first mixer since the
analyzer ordinarily would be used at
the signal source. For selecting sig-
nals at a remote location a receiver

Fig. 2: Block diagram of an experimental analyzer showing wave shapes at the dif-
ferent parts of the circuit referred to in the text. Compare with schematic
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WAVE ANALYZER (Continued)

may be used with the analyzer in its
present form or a pre-selector r-f
amplifier could be added. It is evi-
dent that with input made directly
as in Fig. 3 intermodulation effects
are minimized and any non-linear
selective circuits introduced ahead of
this point would result in distortion.

First Local Oscillator

The first local oscillator was made
adjustable to provide a first i-f cen-
tered at 3.4 MC. A 250-KC wide band-
pass filter follows the first mixer
thus providing resection of the first
local oscillator fundamental and har-
monic frequencies. This prevents
their beating in the second mixer
with the fundamental and harmonics
of the second local oscillator. It is
evident that care would have to be
exercised if the input frequency ap-
proached 3.4 MC.

The band of frequencies centered
at 3.4 MC beats in the second mixer
with the second local oscillator. This
oscillator is varied in frequency =
100 KC from 3.14 MC by means of
a reactance tube modulator at a
sweep rate established by the CRT
horizontal deflection saw-tooth voit-
age as shown in Fig. 2.

The output of the second mixer
is introduced to a bridge-type crystal
filter circuit which rejects sharply
those frequencies above and below
260 KC, particularly at 250 KC, the
frequency which would produce an
image. The 260-KC signal is then in-

Fig. 3: Circuit diagram of r-f analyzer, showing tuned circuits and sweep mechanism.

troduced into the third mixer beat-
ing with a stable third local oscilla-
tor fixed at 255 KC to produce a
5-KC output signal. The 5-KC signal
is fed into a special regenerative cir-
cuit which permits varying the effec-
tive Q by means of a panel controlled
potentiometer.* The highly selected
5-KC signal is then amplified and
applied to the CRT. Two saw-tooth
generators provide choices of an
electronically generated saw-tooth
with a 1 second period and an elec-
tro-mechanically generated saw-tooth
with a 10-second motor drive or
manual drive. The relatively slow
sweep rates are necessary to avoid
the “ringing distortion” previously
described. In order to present an in-
telligible picture a CRT with a long-
persistence screen is employed.

A stable 1-second sweep with good
linearity is achieved through use of
a grid-blocking oscillator type of
saw-tooth generator in conjunction
with a non-linear amplifier which re-
duces the original saw-tooth curva-
ture. The mechanical sweep is pro-
vided by a 7.5-volt “C” battery across
a wire-wound potentiometer specially
modified to give uni-directional rota-
tion and a “ski-jump” gap for pro-
viding rapid spot return without
short-circuiting the potentiometer
terminals. A telechron Type C motor
is used to provide the automatic me-
chanical sweep of approximately 10
* Harris, Holton E. “Development of coils and cir-

cuits for highly selective Amplifiers’”, MIT
Thesis, February 1947,

seconds and provision is made to
bring a crank out of the front panel
to turn the potentiometer by hand
when even slower sweeps are re-
quired.

During the very rapid return
sweep of the CRO df/dt is extreme
and produces ringing in the high-Q
tuned circuits. However, as apparent
from Fig. 1(b), the voltage is slow
in building up and reaches its maxi-
mum after the spot has returned to
its extreme left position. Part of the
CRT screen is masked so that, with
proper Q adjustment, the ringing has
dropped to a negligible level by the
time the spot again appears on the
exposed portion of the screen. Any
ringing occurring during this return
appears only faintly since the spot
motion is so rapid.

Special Considerations

The first and second local oscilla-
tors have to be unusually free from
power-frequency modulation. Since
the presence of these modulations on
the input signal is one of the proper-
ties to be observed, any self-gener-
ated hum modulation would be detri-
mental. This difficulty is overcome by
proper design of the first local oscil-
lator and by supplying dc filament
power to the 6ACT7 reactance tube
and the second local oscillator. The
considerations discussed thus far are
necessary to achieve good qualitative
results for complex waves containing
low frequency modulating compon-
ents. For simply modulated waves,
such quantitative measurements as
carrier frequency, band width, mod-

Switces are in 1.8 to 14 MC position
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ulation frequency or pulse repetition
rate, and degree of modulation im- s 2eox '
pose additional requirements involv- o t3verTse
ing linearity and low distortion.
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Saw-Tooth Voltage

A study of Fig. 2 shows that the
saw-tooth voltage applied to the CRT
horizontal plates and the reactance
tube modulator must be identical in
shape and length, but not necessarily
in amplitude, in order that the fre-
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quency sweep versus spot sweep is
a linear function. The saw-tooth
voltage extends above and below the
ground reference thus resulting in a
variation of spot displacement to the
extreme right and extreme left of
screen center or zero position and a
variation of second local oscillator
frequency plus and minus a selected
increment from the center frequency
depending upon the saw-tooth volt-
age amplitude applied to the 6ACT.
In actual practice the potentiometer
which varies this saw-tooth input
voltage is calibrated to provide total
sweep indications. The saw-tooth
should be nearly linear so that (1)
the spot intensity does not vary, (2)
the change of frequency versus time
is fairly constant and as low as pos-
sible throughout the sweep, and (3)
the average value of the saw-tooth
voltage as illustrated is zero with
respect to ground, thus assuring
alignment of the center frequency
with the zero or center screen posi-
tion when a test signal is applied.

In order to assure linear relation-
ship between the frequency sweep
and the spot sweep, the reactance
tube modulator and oscillator cir-
cuits must be designed to have a
linear relationship between the 6 AC7
grid voltage and the oscillator fre-
quency over the widest range of op-
eration. Fig. 6 illustrates the over-
all linearity of these circuits by the
presentation of ten 20 KC sidebands
which should appear equally spaced.
This is the widest range of the in-
strument, = 100 KC from the center
frequency.

It is evident that a fairly accurate
indication of carrier frequency is
possible by comparison methods em-
ploying simultaneous presentation of
standard frequency signals and the
signal being measured. The usual
receiver accuracy is possible without
frequency standards.

Distortion in the earlier circuits is
minimized by operating at low level
and amplifying only in the narrow-
band circuits. Distortion due to in-
ter-modulation effects with complex
waves is thus minimized by applying
the input signal directly to the first
mixer.
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Fig. 4:

Power supply. Note that reactance tube and swept-second local oscillators

are heated by well filtered dc from a stabilised rectifier

With the advent of increased de-
mands for accuracy, the use of a flat
face scale for the rounded CRT was
found to be unsatisfactory because
of parallax. A satisfactory face scale
was made from Y44-in. lucite, dyed
light amber to act as a filter. After
reverse engraving on the back side,
the face scale was heated and pressed
out to the normal contour of the CRT
face, thus reducing parallax. The
scale distortion was negligible.

Applications

The technics and instrumentation
described seem to be directly or in-
directly applicable to three general
fields of activity; (1) the field con-
cerning spectrum economy; (2) the
field concerning the interception and
identification of unknown signals and
(3) the field concerning the achieve-

ment of desired modulation and pulse
characteristics of signal sources. An
example of the first is the determin-
ation of the spectrum occupancy of
a transmitter, such as loran. The
effects of design factors and operat-
ing conditions on the transmitted
spectrum may be readily observed,
thus permitting rapid evaluation of
these entities. The second field in-
cludes intercepting and identifying
enemy signals by military units and
monitoring and detecting signals by
such groups as the Federal Com-
munications Commission. The third
application is primarily of value in
development and research. For ex-
ample, the investigation of factors
producing FM in amplitude-modu-
lated signal generators.

A spectrum of the type exhibited
by loran transmitters is shown in
Fig. 7. Sidebands with amplitudes

Fig. 5: View of front of instrument showing logical control arrangements

w9




Fig.6: Linearity shown by 20 kc sidebands

Fig. 7: Loran type of pulse transmission
spectrum. Shows sidebands 60 dB down

Fig. 8: 25 cps at only 10% modulation
produces broad unbalanced spectrum

Fig. 9: Frequency spectra from good
FM generator with modulation index of 6

WAVE ANALYZER

as low as 60 db below the center fre-
quency level may be observed with
proper use of the built-in attenuator.
The pulse repetition rate may be
read by counting the number of
pulses appearing during the one sec-
ond sweep across the screen when
the frequency sweep is reduced to
zero. For this condition the analyzer
is tuned to a frequency within the
input signal spectrum and the in-
strument operates as a conventional
cathode ray oscillograph with the
sweep rate reduced to 1 cps. The
pulse width may also be determined
in this manner or from the spacing
between nulls on the characteristic
envelope in Fig. 7.

Presence of FM

R-F Wave Analyzer oscillograms
of several high quality amplitude-
modulated signal generators gave ev-
idence indicating the presence of
frequency modulation. The extent of
the undesirable modulation is most
evident by comparison with a nearly
normal amplitude-modulation spec-
trum of a different type of gener-
ator. As shown in Fig. 8 with a
very low modulating frequency, in
this case 25 cps, the spectrum was
many times its normal width, al-
though there is only 109 modulation.

In general, the degree of improp-
er modulation was found to be great-
est for high carrier frequencies,
high percentage modulation, and low
modulating frequencies. The modu-
lation was particularly poor at the
high end of each frequency band
of the signal generator under obser-
vation.

Oscillograms showing frequency
spectra from a good quality f-m
signal generator appear in Fig. 9.
The modulation index shown is 6.
Reference to Terman’s “Engineer-
ing Handbook” (p. 581) provides an
interesting comparison of theory
and practice. The somewhat low
magnitude of the left-hand side-
bands, i.e., amplitude dissymmetry
is due to maladjustment of the r-f
wave analyzer.

The high degree of resolution, bet-
ter than 20 cps, necessary for ana-
lyzing the common types of com-
plex r-f waves was achieved with
satisfactory accuracy, sweep speed,
and scanning width. For certain
relatively broad spectra with low
frequency components for which in-
dividual sidebands do not have to
be resolved, considerable informa-
tion about spectral occupancy may
be obtained if the sideband enve-

(Continued)

lope is observed. This may be done
when there are many sidebands and
the adjacent sidebands are of ap-
proximately the same magnitude. Un-
der these circumstances interference
due to adjacent components may be
tolerated and the integrated signal
will produce a true indication of the
sideband envelope. Fig. 7 was made
in this manner since the spectrum
shown was of this nature.

New UHF Magnetron

G. E. Laboratories and Tube Divi-
sions have developed a new miniature
magnetron tube for use in ultra-high-
frequency television receivers as well
as in other equipment in which a low
power oscillator is required.

Up to this time, magnetrons have
been used to generate the high power
required for radar equipment and coun-
ter-radar equipment used extensively
during World War II. During this
period the magnetron was not generally
thought of as a practical device for
TV home receivers, but the operation
principals have now been successively
applied to make it a useful tube for the
proposed UHF television band. In ad-
dition this type, Z-2061, is expected to

(Continued on page T6)

External appearance and socket diagram

PLATE I
BASING (Vanesl,3,5,7)
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PLATE I
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Fluoroscopie
Co-Axial
Cable

Test

R. M. KREUGER,

Cable Division

H. M. NEBEN,

Electrical Testing Lab
American Phenolic Corp.
1830 South 54th Ave.,
Chicago, 1.

Fig. 1:

Fluoroscopic coaxial cable eccentricity jig requires little training to operate

Micrometer and Yee Block combined with a fluorescent screen
make unique eccentricity tester for solid dielectric cable

RATHER unique device for

making certain physical inspec-
tion on co-ax and twin-ax is now in
use at American Phenolic Corp., Chi-
cago. Due to the importance of the
information revealed through these
inspections it is believed that a short
description of the processes involved,
the equipment used and a little of
the history behind the development
of this equipment will be of consid-
erable interest to those who work
with co-axial cable.

The development of the Fluoro-
scopic Coaxial Eccentricity Jig was
a direct outgrowth of the need for
a more accurate and faster method
of determining whether the inner
conductor of the cable was in the ex-
act center of its surrounding plastic
jacket or, at least, within allowable
percentages of deviation. This de-
vice, developed and used by Am-
phenol provides visible evidence of
possible eccentricity.

During World War II the Army,
Air Force and Navy each had in-
spectors at the plant whose job it
was to make periodic inspections of
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the cable as it rolled off production
and to determine whether the cable
met the specifications of their par-
ticular service.

The common practice of checking
coaxial cable for eccentricity was to
slice carefully through the cable with
a jeweler’s slitting saw and with a
pair of dividers measure the distance
from the edge of the dielectric to
the edge of the wire, refer the di-
viders to a scale graduated in one
sixty-fourths of an inch, rotate the
section of cable 180° and measure
again from the edge of the dielectric
to the edge of the wire. After meas-
uring the diameter of the wire it-
self the percentage of eccentricity
could be calculated by a formula.

There were countless flaws to this
system. It is extremely difficult to
slice through a coaxial cable, how-
ever carefully it might be done, and
not move the wire from the center
where it was placed during the ex-
trusion process. Obviously the re-
sulting observation could not be de-
pended upon to be an accurate rep-
resentation of the true structure of

the cable being tested. In addition,
this method was very slow angl slow-
ness in any phase of getting ma-
teriél to the Armed Forces was not
to be condoned.

Also, at the time of inspection, it
was not known which one of the
services would be using the cable
under inspection. In order to make
certain that the co-ax carried the ap-
proval of the inspector representing
the ultimate user, all inspectors made
their tests on the same co-ax. Due
to human error and the possibility
of physical distortion during the slic-
ing process it often happened that
one lot of co-ax might be tested and
approved by one, two, or even more
inspectors and then be rejected by
one or more others. This, insofar
as the life and use of the cable was
concerned, was fatal. There was no
alternative except to scrap it.

A tremendous amount of co-axial
cable fell by the wayside in this
manner and was thus lost. This was
not only terribly expensive but it
also meant that the services were not
getting all the co-ax they needed.
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CO-AXIAL CABLE

The Fluoroscopic Co-axial Eccen-
tricity Jig was conceived and de-
veloped by Amphenol engineers! as
an answer to this inspection prob-
lem. It remains in constant use at
Amphenol and duplicate equipment
is now used by the Army and the Air
Force.

Basically, it consists of a V block
with one section movable which
holds the section of cable to be tested
and acts as a straight edge, a mi-
crometer head mounted on the V
block and a fluoroscopic screen as-
sembly so placed that a fluoroscopic
shadow of the cable and micrometer
spindle falls upon the screen and is
visible to the operator. The V blocks
are removable and built in several
sizes to accommodate cables of vary-
ing diameters.

Typical Test

To more clearly illustrate the use
of this equipment, a typical test will
be described. It might be well to
mention at this point, however, that
this inspection is concerned only
with the position of the wire con-
ductor within the solid dielectric
core of the cable.

For this test we shall use an ex-
ample of single conductor co-axial
cable designated as RG-8/U. This
cable has a core diameter of 0.285
in.

The first step of the test is to
place the cable in the V block which,
as mentioned previously, causes the
cable to lie in a perfectly straight
line. The cable is rotated slowly
until the shadow of its wire, as
shown on the fluoroscopic screen, is
farthest from the operator.

The next step is to bring the mi-
crometer spindle forward until just
a faint line of light is discernible be-
tween the end of the spindle and
the wire. Fig. 2 is an actual x-ray

(Continued)

photo showing how this step would
appear to the operator. It will be
noted that the heavy black line run-
ning horizontally across the pic-
ture is slightly more to the top of
the surrounding white space. This
is the shadow of the wire itself in a
position farthest from the operator.
The micrometer spindle can be seen
as the rectangular black area almost
but not quite touching the black wire
shadow near the center of the large
white rectangle.

When the micrometer head has
been adjusted to show a faint line a
reading is taken. In this particular
case the micrometer reads 0.127 in.
This figure can be considered purely
arbitrary inasmuch at it means noth-
ing when considered by itself but is
important only through its relation-
ship to the next figure to be read.
This figure is obtained by rotating
the cable in the V block exactly 180°,
backing the micrometer head off
slightly and again moving it forward
until a faint white line shows be-
tween the wire shadow and head
shadow. The reading on the mi-
crometer head is now 0.136 in. Fig.
3 illustrates these steps.

By subtracting the first reading,
0.127, from the second 0.136, we ob-
tain a difference of .009 in.

The final step of this test is to
refer to a previously prepared chart
(Fig. 4). This chart is divided into
vertical columns each representing a
different cable core diameter. The
horizontal columns on the chart in-
dicate the difference in thousandths
of an inch between micrometer head
readings. So, in our test, we move
down the left hand vertical column
of the chart until we reach the fig-
ure 0.009. This corresponds to the
0.009 in. difference between microm-
eter readings. Then keeping on this
line we move across the column un-
til we reach the vertical column un-

der the heading figure of 0.285. We
note that the figure reads 3.17.

This, then, means that the cable
under inspection has an eccentricity
percentage of 3.17. It should be men-
tioned here that these figures are
merely for purposes of illustration.

The maximum eccentricity allowed
by Specification JAN-C-17A is 10%
for cable the size of RG-8/U. As the
cable sizes increase the allowable per-
centage of eccentricity decreases for
obvious reasons. For example, the
percentage of eccentricity allowed in
RG-18/U is just half that of RG-
8/U :5.09.

This inspection, as can be readily
seen, takes but a few minutes to per-
form and the possibility of error is
practically eliminated. Little train-
ing is required to operate the Fluoro-
scopic Coaxial Eccentricity Jig with
a fine degree of accuracy.

Twinax Cable Measurements

The eccentricity test on twin con-
ductor cable such as Amphenol
Twinax is essentially the same. When
used for this purpose, this device
really comes into its own.

Let’s see how easy it is to explore
the secrets of this type of cable.
First, we know that the two or more
conductors that run down the dielec-
tric must be spaced a definite dis-
tance from one another, they must
be centered in that dielectric both
vertically and horizontally, they must
be properly located in the dielectric
and, finally, they must maintain
their relationship to one another. To
secure this data, therefore, our pro-
cedure is broken into three separate
steps, as follows:

Step 1: To measure spacing be-
tween conductors we measure fluoro-
scopically from the edge of one con-
ductor to the corresponding edge of
the other conductor. (Dimension A
in Fig. 5, Step 1.) This tells us
whether the spacing between con-
ductors is proper.

Fig 2: (Left) X-ray photo showing how step 1 in inspection process appears to operator. Micrometer head is rectangular b}a;k
area almost touching the black wire shadow near center of the large white rectangle. Fig. 3: (Right) Measuring coaxial eccentricity

42

NOTE THAT INSTEP 3 CABLE
HAS BEEN ROTATED

180°

SSMICROMETER
READS 127"

STEP 2.
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Step 2: We rotate the cable so one
of the conductors is closest to the op-
erator or micrometer spindle so that
it just barely touches the shadow of
the wire, leaving the characteristic
white line previously mentioned. We
then read the micrometer; let’s say
it reads 0.192 in. Then by rotating
the cable 180° from the reference
point, we bring the opposite wire to
the head and get another reading,
let’s say it’s 0.195 in. Subtracting,
we get 0.003 in. or the information
that our conductors are 0.0015 in. re-
moved from true center. This pro-
cedure we have called locating the
“horizontal” center, Fig. 5, Step 2.

Step 3: Locating the “vertical”
center. We rotate the cable on the
fluoroscopic screen so that one con-
ductor is directly over the other,
thereby seeing only one conductor,
see Fig. 5, Step 3. Then we bring
the micrometer head up again and
get a reading, let’s say it’s 0.275 in.
Now by rotating the cable 180°, we
can effectually measure the other
side of the cable. Let’s say the read-
ing is 0.280 in. This would indicate
a 0.005 in. difference in micrometer
reading, or tell us that the vertical
centering was 0.0025 in. removed
from true center. To our knowledge,
there’s no other way of measuring
these extremely important facts on
complicated multi-wire cables.

X-ray photos and the fluoroscopic
screen plays an important role in an-
other interesting co-ax and twin-ax
inspection. This test is to determine
if the conductor, or conductors as
the case may be, have remained in

the center of the core or whether
they have “pulled through’” or moved
away from center when the cable is
subjected to stress and high tem-
perature.

To perform this test, the two ends
of a section of cable are stripped
back so that the bare conductor is
exposed. A weight is attached to
each end of the conductor and the
cable is then hung over an “arbor”
in an oven heated to a temperature
of 98°C. The cable remains in the
oven at this heat for a period of
seven and one-half hours. It is then
taken out, cooled, and placed under
the fluoroscopic screen where any
movement that may have taken place
within the cable is readily apparent.
For permanent records of such tests,
x-ray photos may be taken. Such a
photo is shown in Fig. 6. There are
but two variables in this test, as re-
gards the different sizes of cables.
One is the size of the arbor upon
which the cable is placed in the oven.
The arbor must have a diameter ten
times greater than that of the cable
being tested. The other variable is
the size of the weights attached to
the cable conductors. These vary
also in accordance with the cable un-
der test. In the case of RG-7/U this
weight amounts to two pounds on
each end.

Coaxial cable is somewhat like a
suit of clothes—the fabrication being
as important as the quality of ma-

(Continued on page 72)

STEP 1.

i o
READS .280"

Fig. 5: Eccentricity test on Twinax Device
will find extended use for measurements
on other types of multiwire cable

Fig. 4: (Left) Typical chart used in determining the percentage of cable eccentricity
Fig. 6: (Right) Flow test on coax to determine if inner conductor has moved in rela-
tion to outside shield when subjected to specified tension and temperature over time
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COAXIAL GABLE SIZK
Dirf. in
+000" |,316 |{.146 |.185 |.196 |.250 |.285 |.330 | .370 | .460 | .680 | .910
Q01 95 | .685] .54 | .15 | .4 .36 | .32 | .27 | .18
.002 1.72 11,37 |1.08 |1,04 | .8 W7 .6 .42 | .35 | .294 | .22
=003 2,6 12,2 .62 11,55 (1,2 1,05 .91 | .81 | .65
=004 3.46 _|2.74 [2,16 |2.04 [1.6 |1.4 [1.2 [1.08 | .87 [.59 .44
4005 4.3 |3.42 12,7 {2.05 |2, 1.75 [1.5 |1.35 11.09
.006 5.2 |4.1 |3.24 |2.55 |2.4 |2.10 [1.82 |1.62 [1.30 |.85 166
007 6.05 (4.8 [3.78 13.06 [2.8 [2.45 [2.12 |1.89 |1,52
.008 6.9 |s. 4.30 13,57 |3.2 [2,81 |2.42 (2,16 (1,74 |1.18 | .88
.009 7.75 16.15 |4.85 |4.1 [3.,6 |3.17 |2.73 [2.43 [1.96 |
.0010 8,6 16.85 15.40 4.6 4. 3.5 13,03 |2,7 |2.18 [1,47 [1.10
.0011 9.0 |7.6 |5.59 |5.1 |4.4 [3.85 |3.33 |2.98 (2.4
Qol2 10,4 8.2 16,50 15,6 4.6 14.2 5.6 |3.24 12,6 |1.76 [1.32
L0013 1,2 8,9 |7, 6.1 16,2 4,45 |3.94 |s.52 |2.83
.0uld 12.1 |9.6 |7.56 |6.56 |5.6 [4.9 |4.25 3,78 |3.04 [2.06 [1.5
20015 13, l10.s /8.1 7.1 |6, 5.25 [4.55 |4.05 | 3.26
.0016 13.8 |11, 8.7 [7.7 |6.4_15.6 |4.8> |4.53 |3.48 [2.45 |1,7
10017 11,7 |9.2 |8.2 6.8 |5.95 |5.15 |4.59 | 3.7
.0018 12,5 |9.75 |8.7 7.2 |6.3 |5.45 |4.88 |3.92 |2.65|1.98
0019 13, [10,3 |9.2 |7.6 |6.65 |5.75 |5.1 |4.14
0020 13,7 10,8 9.7 |7.8 |7, 6.05 15.4 |4,35 |2.94 | 2.2
20021 11.4 [10.4 {8.4 |7.35 |6.35 }5.68 |4.57
loo22 f1,9 10,7 188 |7,7 6,65 |5.95 |4.79 [3.25 [2.42
1.0023 12.4 [11.4 |9.2 (8.0 |6.95 (6.23 |5,
024 12,9 111.7 |9.6_18.4 17.3 [6.5 |5.22 |3.53|2.64
12,5 110,  [8.75 [7.6 [6.75 {5.44
20026 12,8 [10.4 9.1 [7.9 |7, 5.66 | 3.83 | 2.86
|.0027 10.8 |9.5. /8.2 |7,3 |s.88
~or~—~/ R e
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Approaches to CBN Color

Many problems must be solved in implementing field sequential
color TV. Disc synchronizing and scanning methods are discussed

By JOHN H. BATTISON

TREMENDOUS amount of spec-

ulation has taken place among
engineers as to the best way of de-
signing receivers to operate with the
new sequential color standards. In
an effort to present as much infor-
mation on the subject as is available
circuits for the vertical and horizon-
tal drives and motor synchronizing
system are given in the accompany-
ing diagrams. TELE-TECH has al-
ready published details of the Chapin
Roberts converter (TELE-TECH page
68, April, 1950) as applied to a Bendix
receiver. While individual manufac-
turers will have circuit differences
the application of the frequency se-
lective changeover relay will be sim-
ilar in most instances.

Motor Circuits

Judging by the number of com-
ments we have received concerning
this phase of the color system, the
motor and color-disc speed and syn-
chronizing control circuits are of
great interest to many engineers.

Motors made by Eastern Air De-
vices of Brooklyn, N. Y. and Cy-
clohm, Racine, Wisconsin, have been
used to drive the disc and appear to
be generally suited to the type of
control used. In the circuit shown,
an alternator wheel on the color dise
driveshaft generates a 144 cycle fre-
quency which is compared in a clamp
circuit with the incoming signal

HORIZONTAL OUTPUT TRANSFORMER SPECIFICATIONS

| -
con WIRE CAM |GEAR #1|GEAR #2,
3 ¢ S ~ | Coils wound in
Z I;):oz, e ORI S 0 ! 2k the order given.
00T QIS —— o7 Pri. 1to 2 |10-44 Lite or|0.500| 50 67
S #36 SNE Core: Square type
2 S ~ ferrite with 15 mil
| el HV. 2103 0.156| 72 29 | 9opin each leg.
sooT (2 paha
S Yoke should also
| =S 0 | employ ferrite.
|
| | | |

from the vertical drive section of
the receiver.

The motor which drives the disc
is a capacitor inductor 1,20 HP mo-
tor with a saturable reactor in series
with it. By means of a drive belt
and reduction pulleys the disc is
driven at approximately the de-
sired speed. Across the motor side
of the saturable reactor is connected
a push-button switech which short-
circuits the winding when it is
closed. This of course increases the
speed of the motor slightly and al-
lows the disc to change speed by
about 1 RPM. In this manner correct
colorphasing is obtained by pressing
the button until the correct colors
are seen.

When it is released the clamping
circuit takes over and maintains a
constant motor speed by means of
the combination of reactor current
and the alternator control.

The alternator armature consists
of six pieces of transformer iron,
each 1% by 34 by 0.020 inches.
They are mounted on the periphery
of the disc in the blank areas. The
disc itself is made of %s inch boilable

Lucite on which are mounted six
color filters. The red filter is an East-
man Kodak 26, the green is a Mon-
santo, 4/3 density, #61, and the blue
is an Eastman Kodak, density Y,
#47. However,itisunderstood thatthe
trichromatic coefficients for the filter
specifications (published by TELE-
TECH on page 21 of the November
1950 issue) may shortly be changed
by the FCC to reflect the actual fil-
ters used in the camera since these
latter are specifications over which
the FCC has jurisdiction as part of
the broadcast installation.

In the camera, a small disc is used
driven by the vertical drive pulses
which are converted into sine waves
and amplified; since the disc is so
small a constant speed is assured.

Over one hundred various motor
control circuits have been tried, but
the one presently described seems to
be the best found to date. Thyra-
trons have been used, but they pro-
vide poor waveform and tend to pro-
duce motor jitters and vibration.
However, in common with the other
facets of color TV, once a service
starts it is certain that better ways

Fig. 1 (left): Dual frequency synchroguide scanning circuit for 9T246. Switches are in monochrome positions, yoke is standard
Fig. 2 (right): Vertical scanning circuit changes for dual frequency operation. This circuit does not present too many problems
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of producing the same results will
be found by the hundreds of engi-
neers working on the problems.

The manufacturer’s problem is
confused. Shall he make convertors,
adapter-convertors, or separate units
which plug into existing sets and
produce an entirely new picture. The
Tele-Tone Corporation of New York
City has approached the problem in
a novel manner by designing a com-
plete unit which contains duplicate
high and low voltage supplies, syne
separator and vertical and horizontal
sweep circuits, addition to a dupli-
cate tube, and a color disc and motor.
The sync separator in the existing
receiver is removed and an adaptor
containing a cathode follower is in-
serted; the tube is then replaced in a
socket on the top of the adaptor.
Thus no modifications to the original
receiver are required and operation
is simple. If, later, the color system
is changed, or the color portion is no
longer used it can be made into a
slave unit for black and white recep-
tion.

In general it appears that only
RCA receivers were modified by CBS
during their research, at least the
infoirmation in the records of the
hearing concerns RCA receiver types,
and circuit modifications for various
RCA models are illustrated in the
accompanying diagrams. As a mat-
ter of fact CBS has made no gen-
eral recommendations, but in the
record said “this is how we do it.”
Each receiver model is presumably a
different problem.

Arnother approach is that of the
Commander Television Corporation
which is building TV receivers with
the adapter built as an integral part
in line with the bracket receiver
specifications. At the present time
circuit details have not been di-
vulged; presumably many of the
points mentioned in connection with
circuit below have been covered.

An adapter made by the Astatic

Co. was demonstrated in November.
It was plugged into the sync separa-
tor socket of an RCA 721 receiver,
and it is understood that no other
changes were made. A convertor
motor and disc placed before the
tube produced perfect color pictures.
A driving connection was made from
the adapter to the convertor.

Design Problems

As will be deduced from examina-
tion of the RCA receiver circuits
shown in the illustrations adaptation
of an existing receiver to color is
somewhat complicated. A number
of factors have to be considered,
among them, circuits, components,
and hum.

Considering circuits first it is seen
that as many as twelve circuits may
have to be switched to effect the
change from monochrome to color
reception. Figure 5 shows one form
of switching which was used to ob-
tain two sizes of picture. Conceiv-
ably, a series of wafer switches
spaced at intervals in the chassis
could accomplish the changes re-
quired, or, in conjunction with the
Chapin Roberts automatic change-
over could be actuated by a number
of relays placed at the closest posi-
tions to the “hot” points. In any
case low capacity switches and wir-
ing in addition to good insulation
will be required for many circuits.
Further problems of a non-technical
nature may be posed in obtaining
underwriters’ laboratory approval of
switched high voltage circuits.

Components—Among the compo-
nents requiring modification are the
horizontal output transformer and
possibly the yoke. Modern trans-
formers and yokes employ ferrite as
the core material, this is essential to
achieve any degree of satisfactory
operation without modification of
these components. Even with this
type of core construction special
types of output transformer and

+8B
HORZ. DEF.
TRANSFORMER

Fig. 5: Switching arrangement for two-
size black-and-white and color pictures

yoke are advisable. The GE trans-
former with variable taps for use
with many different sized tubes
would probably offer a solution here.
Appreciating this factor CBS has
issued data on transformer and yoke
design which is given in the accom-
panying table.

Hum—This is a consideration
which may have escaped the atten-
tion of some engineers due to pre-
occupation with other circuit details.

By virtue of the 48 field repetition
rate and the 60 cps power supply
frequency there is great risk of pro-
ducing a 12 cycle beat which will
cause flicker in the picture. A
method of eliminating this type of
hum from stray fields was used by
Philco in the receiver which they
demonstrated before the FCC; how-
ever it would hardly be applicable to
production line construction.

The Philco method was to con-
nect two filament transformers to
the line, with open secondaries, and
move them around the chassis until
the fields cancelled the undesired
hum fields existing on the chassis.

Fig. 3 (left): Synchrolock scanning circuit for dual frequencies as applied to 630 TS chassis. Fig. 4 (right): Motor control circuit

similar to that used in Teletone circuit

and described in the CBS technical data filed with FCC during the color hearings
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Testing Dielectric Properties

Five KW variable frequency transmitter provides power to identify many
causes of insulation failure. Five major conclusions list several forms
of breakdown associated with vibration and physical and chemical change

By R. K. WITT and
J. J. CHAPM AN

School of Engineering
Johns Hopkins University
Baltimore 18, Md.

UE to an ever increasing inter-

est in the behavior of dielectric
materials at higher frequencies, and
provoked by practical demands, the
Navy Department, Bureau of Ships,
supported a program for the evalua-
tion of breakdown strength from 60
cps to 18 MC. Thermoplastic, molded
thermosetting, laminated thermoset-
ting, and ceramic materials were
studied.

In rough summary, the general
trend of results is indicated as in
Fig. 1. A similarity in the variation
of dielectric constant and that of
breakdown (volts per mil) with fre-
quency is indicated. The results are
not conclusive as yet, because some
ranges of frequency are yet to be
explored. It is suggested that this
presentation be regarded as a prog-
ress report.

The step-like changes in dielectric
constant have been the subject of
many investigations and the phe-
nomena involved are generally un-

VPM (voLTs PER MIL.)

60 cyctes o6 f R.F

Fig. 1: Trend of results indicates similarity
in variation of dielectric constant and
voltage breakdown with frequency

derstood. In Figs. 2 to 5 inclusive
a pictorial review of polarizations
causing a step-like behavior of di-
electric constant with increasing fre-
quency is presented in proper order.
In a complex dielectric possessing
all such polarizations, the interde-
pendent displacement mechanisms
comprise a vibratory system capable
of many modes.

Although the restoring forces in
some cases find their origin in the
randomness of thermal agitation and
simple description is admittedly in-
complete, the essential considera-

tions for vibratory or periodic mo-
tion are fulfilled.

In this present work these same
polarization mechanisms invoked in
explaining the variation of dielectric
constant with frequency are sug-
gested as playing a major role in
forming the step-like breakdown
(VPM) curve.

In Fig. 6, a transmitter (repre-
sented by a block on the right)
capable of supplying 5 to 3 KW of
power for short periods of time at
2 to 18 MC is shown coupled to an
r-f transformer. The latter has a
selection of secondary windings each
insulated for 30 KV and each suit-
able for a small range of frequency.
The secondary selected for a par-
ticular test must be tuned, using a
liquid variable capacitor. A voltage
divider ring is also contained within
the capacitor, so that the developed
voltages may be read upon a Vacuum
Tube Voltmeter. The test cell is
shown to the left, with a 34 in. di-
ameter electrode rounded by 4 in.
radius and a 2 in. diameter electrode
rounded by 14 in. radius. The test
immersion medium was continuously
dried and filtered; dibutyl sebacate
and mineral oil both have useful

Figs. 2 to 5: (Left) Pictorial review of polarizations causing a step-like behavior of the dielectric constant with increasing fre-
quency presented in proper order. Diagram at A shows bound charge, B—interfacial charge, C—permanent dipole and D—
Structural modes. Fig. 6: (Right) Transmitter (block diagram at right) capable of 3 to 5§ KW power at 2 to 18 MC for short time

periods shown coupled to r-f transformer
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at High Frequencies
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Figs. 7 to 10: Breakdown curves for various insulating materials. Note similarity between the dielectric constant and VPM curves
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TESTING DIELECTRIC PROPERTIES

ranges of application. The former
liquid is to be preferred, but care
must be exercised because of its
softening action upon certain mate-
rials. In order to prevent corona and
edge burning, a fillet of polyethylene
must be applied to the electrode. A
very successful technique employing
polyethylene was developed. The volt-
age was applied gradually, using an
automatic device, so as to require
approximately 40 seconds for break-
down.

Twenty-five materials were tested,
the nominal thickness being 14 in.
This latter dimension was reduced
in the case of a few materials requir-
ing more than 30 KV for breakdown
at 2 to 18 MC. Typical results are
shown graphically in Figs. 7 to 12
inclusive. The dotted portion of the
VPM curve is speculative due to the
lack of breakdown equipment in the
10¢ to 10° cps region. The values
of dielectric constant K and dissipa-
tion factor (tan &) were obtained by
use of the 716 GR bridge, Q-meter,
and Twin T bridge. The watts per
cubic centimeter at breakdown curve
(W/em?) is of doubtful value, since
it is a computed curve.

Watts/em3=[ VvPM |° ¢
254

(Continued)

where g = 0/(09 x 47) x Loss
Factor x 10" micromhos per cm?

The uncertainty lies in the fact
that the loss factor was measured
with low voltage bridges and not at
a stress commensurate with break-
down.

However, the value of K deter-
mined with the generally available
low voltage bridges appears to have
prophetic value.

In Fig. 7, the breakdown of a ce-
ramic material, steatite, is shown.
The dielectric constant curve and the
VPM curve appear to be similar.

In Fig. 8, the breakdown curve of
a Mica-filled, phenolic-molded ma-
terial is shown. Similarity between
K and VPM variation with frequency
is again suggested. As before the
step in the VPM curve enters earlier
in frequency spectrum than that of
the K curve. The step in the former
curve is usually more emphatic than
in the latter curve.

In Fig. 9, the breakdown curve for
polystyrene is shown. In this case
the step in the breakdown curve en-
ters decades earlier in the frequency
spectrum than that of the K curve.
It is also more pronounced in magni-
tude at both ends.

Fig. 10 shows the breakdown
curve for a glass-silicone laminate.

Again the VPM and the K curves
are similar, but the former shows
more emphatic steps and with ap-
pearance earlier in the frequency
spectrum. It is noteworthy, but not
conclusive, that as the estimated
thermal dissipation decreases, the
VPM still continues to decrease.

In Figs. 11 and 12 respectively,
results upon a glass melamine and
a paper phenolic laminate are shown.
The laminated materials constitute
409 of the test program. Unfor-
tunately, the unexplored region 10*
to 10% cps represent a most im-
portant part of the suggested step-
like curve in the case of these ma-
terials. This would be the region of
interfacial polarization. It is planned
for future experiments to explore the
10* to 103 cps region for all of the
tested materials.

In Fig. 13, the work of V. M.
Montsinger published in 1935, Elec-
trical Engineering, is a matter of re-
lated interest. The upper curve is
the original presentation of data and
shows a step-wise decrease of crest
voltage with time of application. At
very long periods of time, it was
generally supposed that corona and
heating could play a role. However,
neither of these phenomena afford
completely satisfactory explanation
for short time measurements of ex-
periences.

(Continued on paye 72)

Figs. 11 to 12: Results obtained on a glass melamine and paper-phenolic laminate. 409 of the material is laminate,
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Edited by John H. Battison

Atomic Age for TV

NEW use for radio active gas

has been found by the American
Broadcasting Co. It is mixed with
the nitrogen normally employed to
keep transmission lines dry and leaks
are detected by means of a Geiger
counter which is lowered over the
lines in routine checks. Since there
are about two miles of transmission
line involved this is obviously much
quicker than the usual method of
rubbing the joints with soapy water
and looking for bubbles. This de-
tector system will be used on the
new Empire State Building antenna
installation and the other four ABC
TV stations.

Cable Disconnect
for RCA 88-A Mike

GUY C. RAUER, Chief Engineer,
WCSS, Amsterdam, N. Y.

ACED with repeated cable break-

down on our RCA 88-A mikes, we
decided that disconnects at the mike
would be more practical than the in-
tegral cable, as supplied. A search
through the Cannon catalog yielded
a connector ideal for the purpose,
#XL-3-50.

Remove rear case from mike, dis-
connect cable and remove from case.
Saw off threaded boss at cable en-
trance and drill out hole so that rear
skirt of connector shell will fit very
snugly into mike case. Bevel inside
edge of hole.

So that the rear of the connector

Type 88A mike with quick cable discon-
nect

body will not project into the mike
case, a washer 3/32” thick is needed
between mike case and connector

TELE-TECH + December. 1950

$$$ FOR YOUR IDEAS

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

be puid for material used.

shell. We made ours by drilling out
an aluminum washer of the proper
diameter. The junk box supplied a
piece of steel rod 5g” in diameter
and 174" long which exactly seated
against the shoulder inside the con-
nector shell. Through this we drilled
a 5/16" hole. Also needed is a 5/16”
X 2%” flat head screw, nut and
washer.

Assemble as shown and tighten
nut slowly. The taper on the screw
head will expand the inner portion
of the connector shell against the
bevel. Use caution in tightening as
too much force will collapse the shell.
Remove screw, nut, ete. Flexible con-
nections about 3” long will allow
room for soldering to connector. Use
cable connector # XL-3-11.

A Useful Mixing Circuit

R. 8. HOUSTON, 18 Oak Lane, Hav-
ertown, Pa.

HILE the circuit described here
is not unknown to the broad-
cast engineer, this particular use
may be. The two incoming lines are
put into a multiple jack, with the
two outgoing circuits connected in
parallel. On the face of it, this ap-
pears to be a perfect match, since
250 ohms looks into 250 ohms. But
looking from one of the generators,
there is a five hundred ohms source
looking into 188 ohms, which is the
result of the two terminations plus
the other generator all in parallel.
By taking six jacks and connecting
them in the bridge circuit as shown,
with terminating resistors on the
normalizing contacts, it is possible
to set up a mixing circuit that will
match up to four lines, either for
sending, or receiving, or both simul-
taneously. Since the impedance as
measured across any two of the in-
put connections will be equal to the

impedance of the bridge, (as deter-
mined by the resistors) the various
inputs and outputs can be patched
in any combination. However, it is
the usual custom to put inputs in
the jacks marked 1-4, with the out-
puts in the jacks marked “A, B”.
One use is feeding cue back to a
remote operator while the program

REMOTE PROBLEM SOLVED

WTV], Miami, Fla.. recently proved that
a little ingenuity makes any “remote”

possible. The remote site was such that
the microwave transmitter placed on top
of the building did not have the line-of-
sight clearance necessary for the TV sig-
nal to be relayed to the WTV] control
tower atop the Everglades Hotel. No other
building in the area was tall enough to
accommodate the microwave antenna. A
100-ft. crane hoist solved the problem. At
82 feet above the ground. the antenna
platform was anchored by guy wires and
the WTV] technical crew aligned the
“dish” with the downtown antenna
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CUES FOR BROADCASTERS (Continued)

)

CIRCUIT
BREAKDOWN

A Four line mixer for
feeding cues over
broadcast lines

is coming in over the same line. This
is useful in “ghosting” of broadcasts
to enable the operator to give cues
etc., since he can hear what was
being fed from the studio. In this
case, the incoming line is patched to
a numbered jack, with output A go-
ing to the remote input fader, and
output B going to the cue circuit.
The isolation under these conditions
is from forty to sixty db, depending
on the balance of the lines.

To improve this balancing, two of
the inputs could be provided with
variable 600 ohm resistances (in the
case of a 500 ohm circuit), so that
varying line impedances could be ac-
commodated and compensated for.
By careful adjustment of these two,
it is possible to get a high degree
of isolation. It is not necessary to
use repeat coils in coming from this
network; although on long lines,
such as a phone circuit, it would be
advisable, as would equalization. If
equalization is attempted after the
network, it is likely to result in im-
paired response from the other cir-
cuits, since there is no interaction
between the circuits, thus the capac-
ity of the unequalized line would
not reduce the high frequency re-
sponse of the others.

Line Monitoring Amplifier

R. FINKBEINER, Engineer,
WHRYV, Ann Arbor, Mich.

HIS line monitoring amplifier is

intended to be used when situa-
tions arise that make it impossible
to use the line cueing facilities nor-
mally found in the station console.
This occurs in combination stations
and in stations where the announcer
operates the console and must be
able to monitor network or remote
program lines while on the air. Since
the usual line cue circuit is a speaker
monitor, and this cannot be used
next to an open microphone, a head-
phone monitor is necessary.

The amplifier in use at WHRYV is
really three identical amplifiers, one

50

for each of the line mix controls
on the console. During a network
co-op program the announcer can
hear the network announcer while he
is filling locally. Or, when a remote
is about to be broadcast the an-
nouncer can hear the signal appear-
ing at the line mix control while
reading the introduction, thereby
avoiding possible embarrassing situ-
ations should the control be opened
too soon. Also, chances for opera-
tional error are reduced because all
switches and patches preceding the

line mix control must be properly
set before a signal will be heard in
the phones. Two way communication
to remote locations, over the program
line, is also simplified. If the second
channel of the console was formerly
used for line cueing purposes it can
now be left free.

A single 6SL7 is used for each
amplifier. One unit is connected as
a simple resistance coupled amplifier
and feeds the second unit, a cathode
follower, which is coupled to the
headphones. The cathode follower
provides a better impedance match
to magnetic phones than possible
with a straight triode. Note that no
connection is made to the chassis,
but that all ground returns are made
to the B— lead. Shielded lapel mi-
crophone cable is used for the input
and output connections. To save
space the 0.2 mfd. condensers should
be of the 200 volt variety.

The three amplifiers are con-
structed on a 8x2ls x 1V chassis
with shield partitions between ampli-

flers as a precaution against cross-
talk.

Monitor for multiple line operation by engineer announcers
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Flash—A New 3-Color Picture Tube

Dr. Jenny Bramley, a mathema-
tician, of Monmouth Junior College,
Long Branch, N. J., has divulged de-
tails of a three-color picture tube
which operates on the secondary
emission principle.

Two guns are used, one for red
and the other for blue and green.
On the inside screen face is a semi
transparent conducting film. On this
are deposited sets of fluorescing
green and blue strips. Over these is
a secondary emitting layer.

The thickness of these strips is
such that maximum light output for
green is produced by 16 KV, and for
blue by 2 KV bombarding electron
voltages. About 1 MM from these

strips is stretched a sheet of alumi-
num foil with a red fluorescing coat-
ing on the screen side, this is also
coated with a secondary emitter such
that a 2KV bombarding voltage pro-
duces maximum red light output.
The foil is connected to the anode
HYV supply.

The tube operates on the principle
of the potential difference between
the electron beam and the aluminum
foil. By rapidly switching the po-
tentials on these elements field se-
quential color pictures can be pro-
duced. The tube thus offers an al-
ternative to the mechanical disc for
CBS color TV.
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Good fast work can only be done with the best
materials. Kester Plastic Rosin-Core Solder and
the more active Kester “Resin-Five”’ Core Solder,
made only from newly mined grade A Tin and
Virgin Lead, are formulated especially for TV,
radio, and electrical work. Kester Solders flow
better ... handle easier. . . faster to use. These two
Solders, which are available in the usual single-
core type, can now also be had in a 3-core form.

KESTER SOLDER COMPANY

4210 Wrightwood Ave., Chicago 39, III.
Newark, N. J. ¢ Brantford, Canada

TELE-TECH + December, 1950

KESTER
SOLDER
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High Definition Monochrome TV

Interleaved video transmission provides key to
response and provision of greater detail in black and white television

By FRANKLIN LOOMIS

B. DOME of the General Elec-

e tric Co., known for his Inter-
Carrier method of TV reception and
GE’s Color Television System, has
proposed to the FCC a system
which, while using present 6-MC
channels, improves the horizontal de-
tail in monochrome pictures by 50%.
According to a GE report, the im-
provement lies in a combination of
several effects: the eye is not as sus-
ceptible to flicker in small areas of
the picture as it is in large areas;
the low frequency portion of the pic-
ture’s video band is transmitted at
the standard rate, while the higher
frequencies, after being separated by
filters, are transmitted during odd
picture fields; super-fine detail, finer
than that now transmitted, is trans-
posed in frequency and fitted in the
band normally used by fine details
and transmitted during even fields.
Advantages— (1) It is compatible.
(2) Precision equipment is at the

Fig. 1: GE high definition B-W TV wave-
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transmitter. Over four additional
tubes are required at the receiver.
(3) The received picture has 50%
more detail and “texture” similar to
present pictures.

On the other side of the ledger
Mr. Dome mentions: (1) Relay cir-
cuits must have a bandwidth of 4
MC. If, they cut off at 2.7 MC, spe-
cial equipment can overcome some of
.the resulting disadvantage. (2)
Strong cw interference at the re-
transposition frequency can reduce
definition. (3) If a “sampling” meth-
od were used instead of the Dome
Frequency - Interleaving method, a

TO PICTURE TRANSMITTER
MODULATOR

Fig. 2: Diagram of high definition trans-
mitter

1009, increase in detail, theoretically
would be possible; however, a more
complicated receiver would be need-
ed and a dot texture would be visible.

Transmitter — Assume a camera
passing frequencies up to 5.3 MC.
Its output is impressed on three
wave filters; 0-1.6, 1.0-3.8 and 3.44-
5.3 MC. See Fig. 1. Keyed ampli-
fiers, a mixer-transposer in which
modulation of a master frequency,
6.890625 MC., occurs, the addition of
a 3.4453125 MC frequency, wave
filters, etc., are employed to produce
the desired composite video fre-
quency which is fed to the modulator
of a standard TV transmitter.

extended frequency

O SYNC.SEPARATOR 6,
SCANNING CIRCUITS

[ &,
MIXER
I, b
2nd. DET.
SOUND

| GIRCUITS
e

PICTURE
TUBE

FILTER

LE6-3.4 MC

344-53MC

Fig. 3: Special receiver for new GE system

Receiver—This is conventional ex-
cept for the v-f amplifier, where
three filters are fed from the second
detector. The 0-1.6 MC filter oper-
ates for both odd and even fields and
supplies standard video. The 1.0-3.8
MC filter is connected to a keyed
amplifier, and a power amplifier,
these signals are also impressed on
the picture tube. A side circuit from
this filter is tuned to the retranspos-
ing frequency, 8.445 MC, which  je
amplified and doubled to 6.89 . C
and used for demodulation. The 1
component of the detected wave 3
the amplifier, cutting it off when the
3.445 MC frequency is present.

The third filter, 1.6-3.4 MC, feeds
into the 6.89 MC Demodulator, which
contains difference frequencies in t!
band 8.44-5.3 MC. After passir
through another filter, which r¢
moves unwanted frequencies, the:
are amplified and passed to the kin
scope.

Compatibility—Standard receivers
will provide pictures having resolu-
tion when receiving high-definition
transmissions. Quality will be af-
fected by: (a) a weak, fine-grained
pattern from the retransposing
wave; (b) the non-utilized, super-
high signals, which theoretically
should cancel, do not quite do this
(because persistence of vision is not
infinite) and result in slight, spuri-
ous signals. (¢) About 509, reduc-
tion in brightness of high frequency
detail because this occurs in alter-

(Continued on page T1)
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THIS IS YOUR MARKET

for TV receivers, replacement parts and service
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San Antonio

INTERCONNECTED CITIES

No. of TV Area No. of No. of o Set i No. of, TV Area No. of No. of %% Set
City Stations  Population Families TV Sets Saturation City Stations  Poputation Families TV Sets Saturation

Ames 1 416,000 126,000 17160 14 Philadelphia 3 3,920,000 1,184,000 678,000 57

Atlanta 2 770.000 233,000 69,100 30 Pittshurgh 1 2,445,000 742,000 159,600 21 e
Baltimore 3 2,420,000 732,000 249,600 34 Providence 1 3,340,000 1,011,000 94,800 9 Corpus Christi
Birmingham 2 645,000 196,000 22,080 11 Richmond 1 430,000 0,000 47,890 37 Harli A
Bloomington 1 343,000 104,000 9,600 9 Rochester 1 690,000 208,000 58,300 28 ArngEn
Boston 2 3,880,000 1,175,000 588,000 50 Schenectady 1 854,000 258,000 119,400 46 *
Buffalo 1 1,070,000 323,000 144,000 45 St. Louis 1 1,560,000 474,000 199,200 42 Brownsville
Charlotte 1 565,000 171,000 26,600 16 Syracuse 2 58,000 159,000 75950 38 .

Chicago 4 4.750,000 1,438,000 714,000 50 Toledo 1 796,000 241,000 63.600 26 *
Cincinnati 3 1,270,000 384,000 188,400 49 Utica 1 419,500 127,000 26530 21

Cleveland 3 2,290,000 695,000 344,400 50 Washington 4 238,000 691,000 193,200 28

Columbus 3 742,000 225,000 100,800 45 Wilmington 1 605,000 183,000 48,960 27

Dayton 2 963,000 291,000 100,800 34

Davenport-R. I, 2 440,000 133,000 22,080 17

Detroit 3 2,760,000 839,000 367,200 44

Erie - 1 70,000 112,000 33,960 33

Grand Rapids 1 600,000 182,000 40,200 2

Greenshoro 1 545,000 165,000 23,400 14 NON'|NTERCONNECTED C|T|Es

Huntington 1 435,000 132,000 24,150 18

Indianapelis 1 930,000 281,000 75,900 27 Albuguerque 1 72,600 22,000 5520 25

Jacksonville 1 310,000 94,000 18,000 17 Binghamton 1 435,000 131,000 22,800 17

Johnstown 1 825,000 250,000 40,650 16 Dallas 2 950,000 277,000 47,530 17

Kalamazoo 1 473,000 143,000 17,160 12 Ft. Worth 1 879,000 269,000 37,690 14

Kansas City 1 910,000 275,000 55,600 20 Houston 1 716,000 217,000 44,630 21

Lancaster 1 280.000 85,000 70,650 83 Los Angeles 7 4,540,000 1,372,000 765,500 56

Lansing 1 550,000 168,000 22,800 14 Miami 1 86,000 117,000 40,680 35

Louisville 2 621,000 188,000 55,800 30 New Orleans 1 744,000 225,000 41160 23

Memphis 1 586,000 177,000 59,150 33 Oklzhoma City o 456,000 138,000 50,780 15

Milwaukee 1 1,078,000 327,000 175,200 54 Phoenix a 162,000 49,000 20,930 43

Minn.-St. Paul 2 1,100,000 333,000 145,200 44 Salt Lake City 2 307,000 93,000 30,360 33

Nashville 1 508,000 154,000 2,400 2 San Antonio 2 430,000 130,000 30,240 23

New Haven 1 1,840,000 557,000 114,600 21 San Diego 1 375,000 113,000 66,000 59

New York 7  11.850,000 3,597,000 1,867,000 52 San Francisco 3 2,720,000 825,000 102.300 12

Norfolk 1 646,000 196,000 33480 17 Seattle 1 1,030,000 307,000 45,350 15

Omaha 2 436,000 132,000 35760 27 Tulsa 1 414,000 125,000 41170 33
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#== Interconnected cities prior to 1950.
I Additional interconnections during 1950.
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City in which application(s) for TV station(s)
is (are) now pending, the numeral within
the star indicating the number of such

ap plications.

City in which TV station(s) is (are) now
operating. ‘ Future TV Centers.




NEW EQUIPMENT for

Compiled by the Editors of TELE-TECH,

Oscilloscope

Model T-1601-A oscilloscope is a gen-
eral-purpose, high-quality oscilloscope
which includes the necessary engineering

features of phasable 60-cycle sweep, in
ternal voltage calibrator, as well as wid
band amplifiers and driven sweep circuit.
The instrument has 17 tubes, including a
5-in. CRT and a sensitivity of 10 mv.
Band width is 12MC and sweep magnifica-
tion is five times screen size. Input re-
quirements are: 105 to 125 v. rms, 50/60
cps; 174 watts. Tele ion Kgquipment
Corp., 238 William St., New York 7, N. Y.
“TELE-TECH

Remote Control for
Microwave Parabolas

A new system for remote coutro! ¢
microwave parabolic antennas in the field
at distances up to 1500 ft. is now avalil-

able. Control of the saucer-shaped re-
flectors from greater distances can be
achieved with the use of additional con-
trol equipment. The new system consists
essentially of a rotatable field mount and
a remote control unit equipped with
switches and indicating devices. Design
of the field mount provides tfor azimuth
and tilt positioning of the parabola. The
fileld mount operates in the open without
any protection and will withstand a wind
velocity of 120 mph. The parabola is

S6

driven with 1/6 hp motors providing ¢
torque of 10,500 in.-pounds at 1 rpm.
which is the speed of the azimuth and tilt
drives. — Radio Corporation of America,
RCA Vietor Div.,, Camden, N. J.--TELE
TIECH

Variable Speed Turntable
A continuously variable speed ‘ofes-

sional turntable has been developed that
plays any rpm from 25 Lo 160 without

wow. The 12 in. cast aluminum turntable
is fitted with hardened and ground shaf

Noise level is 30 db below average record-
ing level and flutter is + .25%. The motor
is a constant speed, four-pole unit. The
turntable is available as a chassis or
mounted in a portable case with 16-in.
pickup.—Rek-0-KKut Co., 38-01. Queens
Bivd., Long JIsland City, N. Y.-TELE-
TECH

Tape Recorder

The Magnemaster Consollette may be
operated at tape speeds of 50 CPS to 15
KC; or at 7Y% in./sec. with a frequency

response of 50 cps to 10 WC -+ 2 db. After
the reel has run through, the insiru-
ment instantaneously and automatically
changes direction of tape travel. and
plays an equal length of time in the other
direction. As a result continuous plaving
time of 30 min. at 15 in./sec.: and 60 min,
at 7% in./sec. are possible using standard
7 in. diameter 1200-ft. reels of tape. Sep-
arate sets of heads for record-erase. and
monitor permit simultaneous monitoring
of the recorded ~ignal to be made off the
rane for quality control. The unusual
head construction guarantees positive
lifetime alignment. A dynamic range of
better than 50 db is attained without iso-
lating the power stage-—Ampliticr Cor-
poration of Ameriea, 3985-26 Broadway,
New York 13, N. Y.—TELE-TECH

Transmitting Tube

A transmitting tube (GL-56880) designed
for use as a power anmplifier is forced-air
cooled and may be operated at maximum

ratings at frequencies as high as 5 MC. In
pulse r-f power amplifier service, it is
capable of delivering a peak power out-
put of 80,000 watts at 15.000 v. under typ-
ical operating conditions. [t can also be
used as an r-f power amplifier and oscil-
lator or as an a-f power amplitier and
modulator for commercial transmitters.
In such service the plate dissipation is
2500 watts at 6000 v.-—General Electrie
Co.. Syracuse, N, Y.—-TELE-TECH

Sampling Switch

Model 260S-L high speed multichannel
sampling switch is provided with a 60:1
internal! gear reduction and two separate

poles each of which coniains 60 contacts.
This design enables the two synchronized
wipers to sample their respective contacts
at a rate of one contact per revolution of
the input shaft. thus permitting the user
to correlate data from different channels
with respect to angular position from a
tixed reference for the drive shaft. The
shorting type wipers allow greater versa-
tility in wiring arrangements with the
possibility of having as many as 60 inde-
pendent channels per pole for “make-be-
fore-break” switching and 30 per pole for
“break-before-make' switching when al-
ternate contacts are left unwired.—The
Applied Science Corporation of Princeton,
. 0. Box 44, Princeton, N. J-—TELE-
TECH

TELE-TECH ¢ December, 1950

DESIGNERS and ENGINEERS

Caldwell-Clements, Inc., 480 Lexington Ave., New York 17, N. Y.

Resistors

Type T high voltage resistors have been
designed especinlly for television applica-
tions. They will withstand high de, pulse

T

o

%M)zv.wna-:&. PA.USIE
T e

and transient voltages encountered in 'V
power supplies. They have a high stabil-
ity carbon resistance coating applied on
a rugged steatite form. The coating is
applied as a helix on the surface of the
form to provide a long resistance path in
a small space. Because of the long path
length the voltage per unit length is rela-
tively low, insuring long life with good
stability. Spacing between turns ample
thus eliminating possibility of arcing or
high voltage stress.— Resistanee Producets
Co., 714 Race St,, Harrisburg, Pa.-~TELE-
TIECH

TV Centering Controls

~ New "Beamujuster” tele on center-
ing controls are now available in single
or double magnet designs. The spring

D

mechanism racilitates mmounting the ion
trap on the tube neck and the relatively
wide magnet supporting legs assure per-
manence of adjustment. Perfection
Klectric Co.,, 828 South State St,, Chicagao
5, NL—TELKE-TECH

Wave Shaper

A wave- 1ping device for the produce-
tion of timing marks in cathode ray oscil-
lography has been developed. It c¢
a sinusoidal input of up to 30 v. rms
a series of sharp undirectional pulses.
The new model 1-U Labmarker permits

TELE-TECH ¢ December, 1950

thc use of either positive or negative
pulses, or both at once. Approximate
characteristics are: pulse duration, one-
third of a second; pulse amplitude., one-
half of the rms input voltage; frequency
range, 25 cps to 1 MC. The oscillograms
show the output wave forms of the model
1-U and a record timed with the instru-
ment.—Berkshire Laboratories, P. 0. Box
7¢1, Concord, Mass.— TELE-TIKCH

Amplifier

Rated output of the model 1960 ami
tier is 60 watts at 5% or less total har-
monic distortion (measured at 100, 100

and 5,000 cps). Peak power is 85 watts.
It has four microphone inputs and each is
convertible for use with a low-impedance
mike by means of a plug-in transformer.
True electroniec mixing and fading is pro-
vided on all six inputs. Frequency re-
sponse is + 1 db, 40 ¢ps to 15 KC. OQutput
impedances are: 4, 8§, 80 (70 v.), 250 and
200 ohms.—F ind-Borg Corp, 3523 Ad-
dison St., Chieago I8, 1L - TELIC-TECH

Transformer Winder

Model 37S transformer
multiple-wind power and audio coils up to
9-in. O.D. instead of the 6-in. O.D. wound

by the old model 37. Mandrels up to 30 in.
long may be used for maximum economy
and 30 or more coils may be wound simul-
taneously. All turns are accurately reg-
istered by a 6-in. full-vision clock face
dial counter. et-ups can be changed in
five minutes.—Georgze Stevens Mfg., Co.,
Ine., Chieago 30, NI.—TELE-TECH

Optical Barrel

The new Schmidt optical barrel will
project TV, radar. or oscilloscope images
on screens as large as 6 by 8§ ft. Images

|
i
K i
can be varied in size by means of a con-
trol on the barrel. A different lens is avail-
able which will project smaller nages

with the utmost clarity. The unit has u
diameter of 13 in. and is 17 in. high.
Spellman Television Corp., 3029 Webster
Ave.,, Bronx 67, N. Y.~ TELE-TECH

Low Frequency
Q Indicator

Designed specifically to measure the Q
factor ol coils, model 1030 can also be
used to measure inductangce, distributed

oo
o wenciTo8

capacity, impedance, and dielectric loss,
The study of the magieiic properties of
iron, including the stability of iron cores
in function of applied voltage. and iron
losses as a function of the frequency, are
additional uses of the instrument. An-
other feature of the model 1030 is its abil-
ity to measure Q through the whole audio
and supersonic range. Q range is from
0.5 to 5.0. Frequency range is from 20 ¢ps
to KC.—Freed Transformer Co., Ine, (T8~
36 Weirtfield St., Brooklyn 27, N, Y.
TELE-TECH
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Mixed Highs Improve Color Definition

A paper entitled “An Analysis of
Color Television” was presented before
the Institute of Radio Engineers Fall
Meeting at Syracuse, N. Y., by A. V.
Loughren, vice president of Hazeltine
Electronies, Long Island, N. Y. He
stated the human eye is incapable of
perceiving color in fine detail. The prin-
ciple of mixed highs uses this fact to
make possible very much better color
television pictures in a given channel
bandwidth.

It was shown that a color television

picture having 12 MC bandwidth has
the full resolution of a normal black
and white picture. It was also shown
that by the use of “mixed highs” with
cross-ovelr frequencies ranging between
.5 and 2 MC, the total bandwidth re-
quired for the transmission of a pie-
ture of full sharpness may be reduced
from 12 to 8 MC with no impairment
of the color, and further reduced from
8 to 5 MC with only very small im-
pairment. Table II shows the numerical
relations between cross-over frequency,

bandwidth, and picture elements for the
various cases illustrated.

The use of a television channel simul-
taneously by two related signals was
described. He showed one method of
utilizing this possibility for the addi-
tion of color information to a black and
white picture resulting in a color pie-
ture as sharp and brilliant as those of
the best current black and white tele-
vision. The effective sharpness of the
picture—and thus its ecapacity for
transmitting detuail—is proportional to
the quantity, elements per picture con-
tributing to detail in column 6 in Table
1.

TABLE | Band Shared Color with Mixed Highs—
6.0 0-4* 8,000,000 30 267,000 267,000 —
COMPARISON OF COLOR TELEVISION SYSTEMS 2-4 4,000,000 30 133,000 c— 133,000
Elements per Picture 67,000 133,000 1.0
Chan- Effec- Pic- Con- Rela- 400,000 2
nel tive Elements  tures tributing  Used tive *0-4 band transmitted normally o
Width Video per per to Fine for Fine 2-4 band transmitted as interleaved low-visibility components
Mc Band, Mc Second Second Total Detail Color Detail
Standard Monochrome— TABLE I!
6.0 4.0 8,000,000 30 267,000 267,000 — 1.0
ECONOMY OF BANDWIDTH OBTAINED BY USE OF MIXED HIGHS
Simultaneous Color— Elements per Picture
15-18 12.0 24,000,000 30 800,000 267,000 533,000 1.0
Crossover Con-
Simultaneous Colo Frequency Effective Elements tributing Ufsed
= Where Mixed Video per to Fine or
6.0 4 8,000,000 30 267,000 89,000 178,000 0.33 Highs Start, Mc. Band, Mc¢ Second Total Detail Color
Field-Sequential Color— 0.0 (Standard 4.0 8,000,000 267,000 267,000 —_
6.0 4.0 8,000,000 24 330,000 110,000 220,000 0.41 Monochrome)
0.1 (Simultaneous 4.2 8,400,000 280,000 267,000 13,000
Field-Sequential Color with Dot Interlace— Color)
6.0 0.4: 8,000,000 24 330,000 110,000 220,000 0.5 5 10,000,000 333,000 267,000 67,000
2-4 4,000,000 24 165,000 55,000 110,000 1.0 6 12,000,000 400,000 267,000 133,000
2.0 8 16,000,000 533,000 267,000 267,000
495,000 165,000 330,000 0.62 4.0 2.0 24,000,000 800,000 267,000 533,000

SURGICAL APPLICATIONS OF DU MONT

Medical application of the Du Mont Industrial Color Tele-
vision sistem was demonstrated recently at St. Clare’s Hos-
pital. New York. The system uses a standard television
camera with the normal four lens turret and produces pic- tor.
tures with a 525 line definition. By the use of 180 color fields
per second and a standard monochrome horizontal scan
speed, first class definition is obtained. Since the system is
a closed circuit, band width restrictions do not apply and an
18 MC band is used. One illustration shows the camera con-

TELE-TECH °* December, 1950

COLOR TELEVISION DEMONSTRATED

trol equipment set up in the hospital. It will be noted that
this is almost identical with the standard field equipment ex-
cept for the addition of the color disc over the camera moni-
Other photo shows an operation in progress. Extra
light on the froni of camera provides deep illumination in
body cavities since normal operating room lighting is used.
Industrial color television over closed circuits is becoming
more popular, not only for teaching, but for spot selling and
the remote viewing of operations in atomics and industry
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20 TO 309, CUT IN OUTPUT of television and
broadcast receivers, because of the military defense
procurement requirements with the impact of siphon-
ing off from civilian manufacturing uses copper,
aluminum, nickel, cobalt and other scarce metals and
materials, has become effective this month under the
metals limitation orders of the National Production
Authority. Defense procurement orders were expe-
dited into effectiveness with the radio-electronic manu-
facturers, in a greatly stepped-up tempo during the
past month of November so that the managements of
this vital industry for the national defense prepared-
ness would not have severe dislocations of employee
forces and manufacturing operations.

COLOR-TV IMPACT ON WAR EFFORT—The
“cause celebre” of the history of the Federal Com-
munications Commission—the “green light” to the
Columbia Broadcasting System’s color television—cen-
tered on the outcome of the decision by the Federal
three-judge court in Chicago, and the newspaper
searchlight of publicity was beamed on the court ac-
tion and the interchange of statements by the FCC and
industry leaders. But given almost no publicity were
the cold facts that the imperative requirements of the
Armed Services were making critical metals and ma-
terials in serious short supply and scarce, and further-
more to develop and produce the adapters and con-
verters sought by the FCC meant a problem because
of the very “short” supply of radio engineering and
technical talent available to manufacturers. These
facts were stressed in the conference between the chief
executives of 28 leading radio-electronic-television
manufacturing companies and Maj. Gen. William H.
Harrison, NPA Administrator. But, in addition, it
is known that the leading officers of the Armed Serv-
ices concerned with electronic-radio procurement re-
gard the FCC demands upon the industry for color-
television developments directly contrary to the tenor
of the national emergency.

BROAD-BAND FCC HEARING HIGHLIGHT—
In their quest to preserve an unbroken span of 470-
890 megacycles for UHF television, the proposal of
the Bell Telephone Laboratories to establish a broad
band multi-channel transmission system for mobile
radio communications in the 30 megacycles of the
470-500 MC portion of the spectrum was slated to en-
counter stiff opposition from leading groups in the
television industry either during late November or
early December. Cross-examination of the Bell Lab-
oratories’ proponents of the broad band system will
be conducted by the Television Broadcasters Associa-
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tion, Allen B. DuMont Laboratories and the Philco
Corp. Meanwhile, during the long and sometimes
rather torturous hearings in November the television
industry spokesmen, especially those presenting the
views of television stations, gave the Commission
“food for thought” that the move of video “upstairs”
still had a lot of problems and ‘“bugs” before public
UHTF television service could be established.

DETAILED MILITARY PROGRAM—At long
last, the Armed Services are scheduled to present their
total requirements program for radio-electronic equip-
ment procurement to the manufacturing industry
when the Electronics Equipment Industry Advisory
Committee to the Munitions Board holds its meeting
during December, the first session since last Septem-
ber. This has been a factor which has been a difficult
obstacle for the manufacturing industry’s top manage-
ments in planning their production capacity and sched-
ules of output for civilian television, radiobroadcasting
and radiocommunications equipment and components
since the total military needs have been up to the
present not well delineated in detail. The radio-elec-
tronics industry’s components and parts manufactur-
ing companies in preparation for the Armed Services’
program and for the topside Industry Advisory Com-
mittee have cut through very well in meetings of sub-
committees of different types of components the plan-
ning of production of the components and of expansion
of needed plant facilities to fulfill the defense pro-
curement orders.

MOBILE RADIO SERVICES’ STATUS—Mobile
radio communications services of various categories
appear likely to be continued in rather normal fashion
even under the controlled limitations of supplies of
strategic metals and materials, according to informal
advices to TELE-TECH from different government
sources like the National Production Authority, the
Armed Services and the FCC. Several of the major
mobile radio services—petroleum industry, railroads
and taxicabs——have already presented their programs
to aid in the national defense preparedness economy
and in civil defense activities to the National Security
Resources Board, the National Production Authority,
the military services and the President’s Communi-
cations Policy Board. They—and other vital mobile
radio services—are seeking special consideration in
priorities for metals and materials for equipment.

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D. C.
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Eye witness
reports
[rom a [iery
furnace!

A new television development which
adds to industry’s efficiency

No. 11 in a series outlining
high points in television history

Photograph and painting
Jrom the RCA collection

® Something’s wrong in a big blast furnace, and it is
too hot for engineers to approach in safety. But now,
with the Vidicon camera of an RCA Industrial Television
System focused on the flames, the furnace can be studied
closelv and carefully on a television receiver.

e . -
’ v : ; )
)&" ;g g s ] ¥
Here's RCA’s Vidicon system at work heside a steaming vat. Note

how the compact television camera is getting a safe “close-up”
of the action.

TELE-TECH + December, 1950
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Compact industrial television system— developed at RCA Laboratories—lets us
see the unseeable in safety!

One of the great advantages of this svstem—other
than its contributions to industrial satetv—is its ability
to save both time and monev. No longer necd engineers
“shut-down” machines or processes to observe them.
Normal operations can continue without waste, while
the Vidicon System gathers information.

Key to the success of Vidicon is a tiny television camera
—small enough to hold in one hand—and inexpensive.
The camera’s “eve” is the sensitive Vidicon tube devel-
oped by scientists at RCA Laboratories. The only other
equipment needed is the Vidicon camera’s suitcase-size
portable control cabinet, which operates on ovdinary
houschold current, and any television receiver—on which
to view the pictures.

Adaptable to many uses, RCA’s Vidicon camera could
be lowered under water to watch divers at work—or
stand watch on atomic piles, secure from radiation. And
this RCA Industrial Television System can also be ar-
ranged for 3-dimensional pictures . . . real as life!

Radio Corporation of America
WORLD LEADER IN RADIO—FIRST IN TELEVISION
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with Haydu
burner equipment!

HOT SHOT
BOMBARDER
7% KvA  $118.50

HIGH COMBUSTION
ADJUSTABLE
RIBBON BURNER
Complete os illustrated, 16" $57.75
Without Floor Base $47.75
Without Floor Bose ond Economizer

CROSSFIRES
Code CF— $19.95

S.way with mixer,

AIR PRESSURE
BLOWER No. 24

With base and 14 HP =

motor. ...... $145.95 G—h K

Less motor and base
$100

W23 TORCH
Code HB-8!
$7.75

CENCO MEGAVAC PUMP
With base and 14 HP motor...$198.00

Increase job capacity, job quality, and
profit margins for your neon business

through modern, laboratory-tested

Everything for the Neon Industry

HAYDU BROTHER

Plainfield, N. J.

Haydu products!
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NEWS...

IRE Elects
Coggeshall President

Election of Ivan S. Coggeshall, gen-
eral traffic manager of Western Union
Telegraph Company’s overseas commu-
nications, as president of the Institute
of Radio Engineers for 1951 is an-
nounced by the society’s Board of Di-
rectors in New York. Mr. Coggeshall
is noted for his activity in the adoption
of electronic methods and devices in
the telegraph and submarine cable field.
He will succeed Raymond F. Guy, man-
ager of radio and allocation engineer-
ing of the National Broadcasting Com-
pany.

Jorgen C. F. Rybner of Copenhagen,
professor of telecommunications at the
Royal Technical University of Den-
mark and noted author of Danish and
English textbooks on network theory,
was elected vice-president. He will suc-
ceed Sir Robert Watson-Watt of Lon-
don, a pioneer and outstanding author-
ity on military radar.

Directors elected by the Institute for
1951 are: William H. Doherty, director
of electronic and television research for
Bell Laboratories, Murray Hill, N. J.;
George R. Town, associate director of
the engineering experiment station at
ITowa State College, Ames, Iowa; Harry
F. Dart, office manager of the elec-
tronics department of Westinghouse
Electric Corporation, Bloomfield, N. J.;
Paul L. Hoover, head of the depart-
ment of electrical engineering, Case In-
stitute of Technology, Cleveland, Ohio;
William M. Rust, Jr., head of geo-

physics research for Humble Oil and
Refining Company, Houston, Texas;
and Allan B. Oxley, chief engineer of
RCA Victor Company, Montreal, Que-
bec.

In addition, the following directors
will continue to serve on the Board
during 1951: S. L. Bailey, R. F. Guy,
W. L. Everitt, D. G. Fink, W. R. Hew-
lett, J. W. McRae, H. J. Reich, F. Ham-
burger, Jr., J. D. Reid, and A. V. East-
man.

Peter Mole Elected
President of SMPTE

Peter Mole, president of the Mole-
Richardson Co., Hollywood, was elected
president of the Society of Motion Pic-
ture and Television Engineers for 1951
at the Society’s 68th semi-annual con-
vention at Lake Placid, N. Y.

Election of Herbert Barnett, General
Precision Laboratories, Pleasantville,
N. Y., as executive vice-president, and
John G. Frayne, of the Westrex Corp.,
Hollywood, as editorial vice-president,
was also announced.

Officers re-elected were William C.
Kunzmann, as Convention vice-presi-
dent, and Robert M. Corbin, as Secre-
tary. Other officers of the SMPTE
include Fred T. Bowditch, engineering
vice-president, Ralph B. Austrian, finan-
cial vice-president, and Frank Cahill,
treasurer.

Cornish to Larger Offices

Cornish Wire Company, Inc. moved
its general executive offices October
30th, to greatly enlarged space at 50
Church St., New York 7, N. Y.

g e

J. D. COLVIN NEW AES PRESIDENT

John D. Colvin, Chief Engineer of Commercial Radio Sound Inc.. makes his inaugural

address as the newly-elected president of the Audio Engineering Society at the an-

nual Audio banquet. The meeting, a highlight of the Audio Fair, was attended by

225 members and guests. Others in the photo are (I to r) Bob Smith, Western vice

president of AES: C. . Lebel, Audio Consultant: Ted Lindenberg. Fairchild Recording

Equipment Corp.: Howard Chinn, CBS and recipient of the John H. Potts annual
memorial award for outstanding achievement in audio.
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NEW MEASUREMENTS LAB

Engineers in the new General Electric
Laboratory at Lynn, Mass., are shown put-
ting developmental instruments through
electrical tests at a harmonic generator,
variable frequency, and dc¢ power con-
trol board. GE’s new lab is staffed by
engineering specialists in magnetism,
electricity, sound, light and color.

Sound Test Chamber
Developed at M.I.T.

A half-million pound test chamber
with equipment which can make as
much noise as a battalion of artillery
and draw a “contour map” of its sound
has been built at the Massachusetts
Institute of Technology.

The scheme for sound measurement
used in the new equipment has essen-
tially three parts. A uniform steady
sound is pushed toward one side of a
wall to be tested. On the other side is
a microphone which picks up the sound
which gets through the test sample. As
the microphone moves, the sound it
finds is amplified and recorded on a
super-precise electronic mapping de-
vice.

The source of sound is an array of
256 small loudspeakers mounted close
together in a panel of 16 rows of 16
speakers each. FElectronic oscillators
drive the speakers, and they can be
“phased” so that they all push in uni-
son, forward and backward simultane-
ously, or so that some are a bit ahead
or behind others. Together, the 256
speakers have more than 12 times the
power of the public address system at
Yankee Stadium, New York.

This array of loudspeakers is
brought up close to the panel whose
sound-carrying is to be checked—and
covered from behind so that the rest of
M.LT. is relatively sheltered from their
insistent whine. In front, they create
a barrage of sound against the wall
section under test.

Inside the test chamber a tiny miecvo-
phone moves systematically across the
face of the wall panel. Its output is
fed to a mapping device which auto-
matically puts the information on a
map-like plot of the test panel.

The result is a “contour map” which

TELE-TECH + December, 1950
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The Finer Recordings Are Made With
SOUNDCRAFT Tape And Discs

You are not buying a pig-in-a-poke when
you specify Reeves Soundcraft for your
recording needs.

SOUNDCRAFT MAGNETIC
TAPE. iti i
mine tape performance, Soundcraft
offers distinct improvement over
standards of the past. Superior both
electrically and mechanically, Sound-
craft tape is limited only by the
characteristics of the equipment with
which it is used.

SOUNDCRAFT RECORDING
DISCS. Long a network standard,
Soundcraft discs today approach
perfection in the field of recorded
sound. Whether you record at 33-1/3
standard groove, 78, or 33-1/3 LP—
you may be certain that Soundcraft
discs will enhance your recording
quality, at the same time effecting
considerable economy.

Only by actually using Soundcraft tape and discs can you learn, to your own satisfac-
tion, how greatly they can improve your recordings. Write TODAY for the Soundcraft
story.  Mail coupon below for FREE booklet. Do it NOW!

SOUNDCRAFT'S PROOF OF QUALITY LIES
IN ITS PROOF OF PERFORMANCE

Dear Soundcraft:
Please send your recording media catalog.

Our favorite disc distributor is........... Name

| Address

REEVES — "'20 YEARS WITH SOUND RECORDING MEDfA_Y

Reeves Counderzaft corp.

35- 5-1- 36th STREET, LONG ISLAND (II‘I‘ & N. Y.

EKPDI!T—I!EE"I’E'E- EQUIPMENT CORP, = 10 E. 52ND, N, Y. 22, N. Y,
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BY EVERYTHING
MODERN IN RECORD
REPRODUCTION.. . .

“AC” Series

OUR SEARCH for the miniature, lightweight crystal

cartridge with smoothest response characteristics, highest track-

ing excellence and low needle talk will now end with Astatic’s
new “AC" Series. Essentially, it's a matter of a new mechanical
drive system which affords a new low inertia. The results are
definitely superiér overall performance. Put the "AC" through
its paces yourself . note that the general excellence of
frequency response is especially fine in the high frequencies.
“AC" Cartridges use the new Astatic Type “A"” Needle, easily
replaceable without tools on the same holding principle as the

famous Astatic Type "Q" Needle.

mﬁonpomﬂon
CONNEAUT, OHIO

IN CANADA CANADIAN ASTATIC L1D, TORONTO, ONTARIO

Minimum | Output Voltage |Frequency Needle
Model | List Price Needle 1000 ¢.p.s. Range ’,f:“ ¢ For Record Code
Pressure 0.5 Meg Load c.p.s. rpe
AC.78-] S 890 6 gr. 1.0% 50-10,000 | A-3 (3-mil sapphire tip)| Standod 78 RFM ASWYN
AC 8.90 B 104+ 50-10.000 | A1 (I-mil sapphite tip)| 33-1,3 and 45 RPM | ASWY]
*
AC-AG'] 8.90 6 gr. 1.0** 50-10.000 A-AG*T (Sapphire tip) | 331, 3,45and 78 RPM | ASWYH

1-mit 1ip needle for LP 33.1/3 and 45 RPM records.
DOUBLE NEEDLE THURNOVER MODELS:  3.mii tip needle for standard 78 RPM records '

ACD] 9.50 6 gr.

| .
either needle 10** 50-6.000 Al and A3 331 3,45and 78 RPM ASWYL
{sapphire tips)
ACD-1] 9.50 (Same as ACD-J exceot equipped with spindle for turnover knob Replacement cariridge lor ASWYF
ACD-2] assembly.)
ACD-2] 10.00 (Same as ACD-] except equipped with complete assembly turnover and knob.) ASWYE

* Audiotone 78-1 Test Record

+"“ALL-GROOVE" Needle tip of special design and size to play either 33-1/3
**RCA 12-5-31V Test Record

and 45 RPM (narrow groove) or 78 RPM (standard groove) records.
Astatic Crystal Devices f d undes Brush Devel Co. patents
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Interior of the new test chamber at
M.LT. Dr. J. J. Baruch, designer of the
electronic components points to the trav-
eling microphone while Dr. R. H. Belt
(left) and Dr. L. L. Beranek (right), direc-
tor and technical director of the laboratory
respectively. view the equipment.

shows what parts of the panel muffle
sounds best, what parts do so less ef-
fectively. With this result on one panel
M.I.T. engineers may be able to design
another panel incorporating only the
best features of the previous one.

Raytheon Opens
New Pilot Plant

Production began last month in Ray-
theon’s new pilot plant in Quincy, Mass.
The new plant is engaged in the manu-
facture of electronic tubes of the sub-
miniature and miniature construction
for military requirements exclusively,
but may be expected, some time in the
future to augment the company’s re-
ceiving and special purpose tube
capacity.

This initial operation will be limited
to approximately 19,000 sq. ft. of
manufacturing space located in a new
two-story building and will serve the
dual purpose of effectively sampling
the local labor market as well as pro-
ducing military produet which are in
urgent demand.

Sonotone to Make
Miniature TV Tubes

Sonotone  Corporation, Elmsford,
N. Y., leading manufacturer of hear-
ing aids, has started production of
miniature electron vacuum tubes for
radio and television sets.

The tubes are being manufactured in
Sonotone’s new Receiving Tube Plant,
a single-story buailding with 20,000 sq.
ft. of floor space and working positions
for 425 persons. Approximately 200
men and women are to staff its nine
departments in initial production.

TELE-TECH * December, 1950
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AD HOC Report—Part Il

The report in general deals with
methods of calculating interference
caused by a number of interfering sig-
nals as an aid to determining the serv-
ice area to be obtained from a given
television station. These figures are
based on three factors: the accept-
ability ratio between desired and un-
desired signals; the time availability
of the desired signal; and the prob-
ability factor of receiver location.

The publication of the report was ac-
companied by various reactions from
its compilers. Seven of the committee
endorsed it without reservation. Seven
others endorsed it with reservations,
and three members refused.

The general reservations were that
the methods given for calculating inter-
ference are too vague, based on too
many assumptions and while, perhaps,
statistically correct and of little or no
practical value since they are too com-
plex for most engineers to use.

The complete dissenters insist that
the methods given are still the subject
of arguments among the staffs of the
very organizations which bore them as
well as being far too vague and con-
fusing, based as they are on meagre
details.

There is no doubt that a great deal
of work has been put into preparing
this report and that it is of high the-
oretical quality but it seems to be un-
fortunately true that the tool which
was supposed to be forged to help de-
termine the problems of the freeze has
turned out to be more or less useless.
It is certainly not an easily used report
and as one engineer put it “the results
to be obtained do not warrant the
efforts involved using it.” Thus the
FCC still requires a usable method of
evaluating television interference. In-
cidentally, it is interesting to note that
most of the engineers who disagreed
with the report were consultants who
naturally are interested in the practical
application of such data to their own
professions. Those who concurred were
for the main part members of the FCC
or similar government bodies which
have little incentive to produce infor-
mation of practical application.

WSM-TV Operating Own
Microwave TV Link

Nashville, Tennessee’s first television
station, WSM-TV has recently initiated
operation of the world’s longest priv-
ately-owned inter-city television micro-
wave link. The microwave link, to-
gether with the station’s 5 KW trans-
mitter and auxiliary facilities, was sup-
plied by Federal Telecommunication

Laboratories, Ine. of Nutley, N. J., as- |

sociate of International Telephone &
Telegraph Corp. The link, comprising
two terminal stations and five unat-
tended repeater sites, connects the tele-
vision network program facilities at
Louisville, Kentucky with WSM-TV at

TELE-TECH ¢ December. 1950
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IT WAS MADE
IN ONE MINUTE
WITH THE
FAIRCHILD-POLAROID®
0SCILLOSCOPE CAMERA

| This 3%4 x 4V4 print of an oscilloscope
1 image saved a laboratory engineer at
least half a day in his work on a

series of shock tests. The print, which
shows clearly a 35-millisecond single-sweep
transient, was ready for evaluation a minute

after th2 shutter was snapped. There was no waiting
for processing in the laboratory’s hard-working
darkroom as was the case before use of new
Fairchild-Polaroid Oscilloscope Camera.

With the Fairchild-Polaroid camera, you no
lorger need wait for darkroom processing. In
fact, you can even forget the bother of focusing

—Jjust snap the shutter and remove the print

from the back of the camera a minute later.
Set-.p time is less than two minutes. Each print

records two traces for easy comparison
and cost saving.

3V x 4V4 print of 35-milli-
second single-sweep transient —
one of series of accelerometer-
output recordings which made
possible the completion of
nine recorded “‘drop-tests’’
in 40 minutes

The complete equipment consists of scope
adapter for any 5-inch oscilloscope, light-tight
hood with viewing port, and Polaroid-Land
Camera body with special lens and

shifting mechanism.

Send for more data and prices on the F-284
Oscilloscope Camera Kit (camera, carrying
case, and film) to: Fairchild Camera and
Instrument Corporation, 88-06 Van Wyck
Boulevard, Jamaica I, N. Y. Dept. 120-13B.

Specifications

Lens — Special 75 mm. £/2.8 Wollensak
Oscillo-anastigmat.

Shutter — Wollensak Alphax; speeds
1/25 sec. to 1/100 sec., “"time,” and "
“"bulb.”

Focus — Fixed (approx. 8 in.)

| Picture Size —3% x 4% in. (2 images
i per print; 16 exposures per roll of film).

Image Size — One-half reduction of
scope image.

Writing Speed —to 1 in/usec at 3000V
accelerating potential; higher speeds at
higher voltages.

Dimensions — Camera, 1012 x 5% x 6%
in.; hood, 11 in. length, 7% in. dia.;
adapter, 2 in. width, 6% in. max. dia.

Weight — Complete, 7% Ib.

Fairchild-Polaroid
Oscilloscope Camera 1 5

CAMERRAS

67



SUPERIOR REPRODUCTION WITH

RESEARCH
y 4

TRANSCRIPTION ARMS

NEW oiiveo
108-B ARM

For all records — 33", 45 and
78 r.p.m. Radically new suspen-
sion development on the viscous damping principle for perfect tracking of
records and elimination of tone arm resonances. Instant cartridge change with
automatic correct stylus pressure. Solves all transcription problems. Ideal for
LP records. For Pickering, new GE (short), old GE (long) cartridges. Write for
bulletin. Price, less cartridges, $56.00 (effective Sept. 1st). Cartridge slides for
both GE and Pickering are furnished.

MODEL
106-SP ARM

Designed to meet strictest
requirements of modern highly compliant pick-up cartridges. 3 cartridge slides
furnished enable GE 1-mil, 2%z -mil or 3-mil cartridges or Pickering cartridge to
be slipped into position in a jiffy. No tools or solder! Superb reproduction of
33", 45 or 78 r.p.m. records. Low vertical inertia, precisely adjustable stylus
pressure. Write for bulletin. Price, less cartridges, $45.15

EQUALIZERS
MODEL 603 cquauizer

Latest of the universally adopted Gray
Equalizers used, with Gray Tone Arms, as
standard professional equipment by broadcast stations. High-frequency charac-
teristics obtainable comprise 5 steps — flat, high roli-off, NAB, good records,
poor records. For both GE and Pickering cartridges. Price, $50.70

MODEL 602 couauizer

Has 4 control positions, highly accurate response curves. Price, $49.50

I

Write for bulletins on Gray Equalizers.

GRAY/RESEARCH and peveropment co., tne:

22 Arbor St., Hartford 1, Conn.

Division of The GRAY MANUFACTURING COMPANY
Originators of the Gray Telephone Pay Stotion and the Groy Audograph
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Nashville, a distance of 163 miles.

To provide sound for the programs,
FTL has employed an ingenious method
known as “sound diplexing” as an ac-
cessory for the television microwave
link, enabling the sound and the picture
to be picked up and transmitted simul-
taneously over the same link. A port-
able television miecrowave link and
sound diplexer have also been supplied
for on-the-spot news coverage. The
television link equipment, which is
turned on and off by time clocks, in-
cludes an automatic alarm, by means
of which an instantaneous check of the
entire system may be obtained.

Corning All-Glass
CR Tube Reduces Glare

The Corning Glass Works of Corn-
ing, N.Y. has announced a new type
of picture tube face plate which is de-
signed to eliminate spectral reflections
from lights in the room. Most picture
tubes have spherical cross section faces
which tend to reflect light in all direc-
tions. The new tube has a cylindrical
contour. By tilting the tube very
slightly any room light reflections are
directed downward and thus miss the
eyes of the observer. The degree of tilt
required for a conventional tube would
be excessive to produce the same re-
sults.

Demonstrations showed that the new
cylindrical face is superior to etching
the glass plate since it eliminates a
manufacturing operation as well as les-
sening the liability of the face to mar-
ring by scratches and dirt. There is of
course no loss of resolution or fuzziness
with the cvlindrical contour.

Bernard F. Osbahr, who acts as execu-
tive editor of TELE-TECH. is the smiling
subject of this snapshot by Sid Chertok.
well-known technical expert for Sprague
Electric Co.. and former executive secre-
tary of the wartime Components Stand-

ardization Committee. Chertok set up
this persuasive corner at the Syracuse
IRE-RTMA meet the first of last month
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TEC makes Color-TV
Adapter Available

Television Equipment Corp., 238 Wil-
liam St., New York 7, N. Y., recently
held a demonstration of the eompany’s
newly-developed color television adapt-
er. Retail price of the unit has been
fixed at $12.95. Delivery is immediate.
It may be used in any size receiver
and, in effect, allows the viewer to re-
ceive color telecasts in black and white
without interfering with normal black
and white reception. Only the convert-
er, which is the color wheel and syn-
chronous motor, need be added to re-
ceive full color television.

Signal Generator for CBS Color

Model 2201 television synchronizing
signal geunerator, intended for use with
CBS color standards, is now in produc-

tion. General design of the new equip-
ment, incorporating binary dividers to
ohtain the necessary frequency division,
follows the existing model 2200. How-
ever, the numerous design modifications
required to meet CBS color standards
will make field or faclory conversion
impractical. All output circuits of the
new 2201 are intended for use with 75-
ohm lines. Output signal voltages are
within RMA specifications for similar
circuits.—Tel-Instrument Co., Inc., Rast
Rutherford, A. J.— TELIZ-TECH

Coming Events

January 10-12 — High Frequency
Measurements, Conference, Spon-
sered by the IRE, AIEE., and Na-
tional Bureau of Standards, Hotel
Statler, Washington, D. C.

January 18-20 — Society of Plastics
Engincers, 7th Annual National
Technical Conference, Hotel Statler,
New York City.

January 22.26 AIEE, 1951 Winter
General Mecting, Hotel Statler, New
York City.

March 5-9 — American Society for Test-
ing Materials, Spring Meeting and
Committee Week, Cincinnati, Ohio.

March 19-22 — IRE Annual Conven-
tion, Hotel Waldorf-Astoria and
Grand Central Palace, New York
City.

June 18-20 — American Society for

Testing Materials, Annual Meeting,
Atlantie City, N. J.
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8" 4008

8" 755A*

2% 127 6008

12”7 7288*

Two-way 757A*

*Formerly manufactured
by Wesrern Efecrric Co., Inc.

DEALERS EVERYWHERE

9356 Santa Monica Blvd., Beverly Hills, Calif.
161 Sixth Avenue, New York 13, New York

...for every speaker need

Regardless of stringent restrictions or special
requirements, ALTEC can provide a speaker that
does the job better . .. and more economically. In
every instance ALTEC speakers prove themselves
superior with their smooth extended frequency
response, efficiency, ruggedness and trouble-free
operation. 8, 12 and 15 inch single and diacone
speakers . . . the famous 15 inch two-way “Duplex”

.. . complete two-way systems suitable for the

largest installations . . . and horns for every con-
ceivable application.

... always the finest

Next time you purchase a speaker don't just com-
pare price unit for unit. Instead, compare the
truthful way, result for result. If you study what
you really get for your investment . . . in quality,
efficiency and trouble-free service, you will find
that ALTEC is always the best and most economical
investment for your audio dollar,

LANSING CORPORAT/ION
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ShOWS hOW 15 | with “Safe Centers!”’
products are improved

with G-E Glow Lamps!

In Basketball there’s no better
assurance of victory than a
lengthy lad jumping center . ..
and there is nothing that
scores higher in radio, TV and
other electronic circuits than
SELETRON miniature rectifiers
with "'Safe Center’’ plates.

When you specify SELETRON
Selenium Rectifiers you elimi-
nate arc-over danger, short
circuits and heating at the cen-
ter contact point. Assembly
pressure, or pressure applied
in mounting the rectifier can-
not affect its performance—a
SELETRON feature accom-
plished by deactivating the
area of the plate under the

contact washer.

The millions of SELETRON
Selenium Rectifiers in satisfac-

tory service as original equip-
ment in the products of lead-
ing manufacturers are millions

SEE specific suggestions for improving

the usefulness and sales appeal of home .
of reasons why you can specify

SELETRON and be safe!
Look for Howard W. Sam’s
Red Book Supplement listing

. " . . = SELETRON replacements . . .
require a minimum of current, withstand - and write for Bulletin No. MR-4.

appliances, wiring devices, industrial equip-
ment with G-E Neon Indicator Glow Lamps.

Glow Lamps give off practically no heat,

severe vibration and shock, generally last for

the life of the product.

WRITE NOW jor this free, in- ‘
formative booklet to Lamp ’
Department, Div. 166-TT12, ‘
General Electric Company, LAMPS I
Nela Park, Cleveland 12, Obio. "

SELETRON DIVISION @
RADIO RECEPTOR COMPANY, INC:

You can 1)1([ Yyoxr cmgﬁa’euce m— i Since 1922 in Radio ond Electronics

GENERALED ELECTRIC RGO A
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First cost

is only a part of
the overall cost
of your springs

Cost conscious spring buyers
know that the first cost does
not present the complete pic-
ture of spring costs. Uniform-
ity, ease of assembly into your
product, on-time delivery are
just a few of the other factors
that can affect the ultimate
cost of your springs. In some
cases a minor modification in
design can cut costs without
any loss of quality. We at Ac-
curate are confident that our
springmaking "know-how”
and facilities can lower the
overall cost of your springs.
We have done this for many
manufacturers and will be
pleased to cite actual cases.
Most of all we'd like to show
you what we can do for you.
Phone or write today for
prompt attention.

COST CONSCIOUS QUALITY
Since 1930
ACCURATE SPRING MFG. CO.

3808 W. Lake St. * Chicago 24, lil.
yﬁ/wnyé, MWere Fovmas; .?MW
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' Monochrome TV

(Continued from page 52)

nate fields. By using pre emphasis
this can be made negligible. High-
definition receivers will produce pic-
tures from present transmitters.

Tests—Certain elements, have been
tested. Division of the received band
into three parts has been carried out
and experiments in keying even and
odd fields made. Flicker was not ob-
served in large areas and in small
areas only when excessive amplifica-
tion was employed. From the tests
it was found feasible and practical

to subdivide the v-f band and trans-
mit portions of the high end alter-
nately. Retransposition was not test-
ed, but this is a matter of circuit
design.

Fee Television

The Zenith Co., Chicago, Ill. have
applied to the FCC for an extension of
time to start Phonevision tests, until
December 1. Lack of suitable pictures
is given as the reason. This is the third
time an extension has had to be re-
quested due to disinclination on the
part of the movie industry to supply
films for the tests. Subscribervision,
the scrambled TV system developed by
Skiatron Inc. of New York, is still test-
ing with WOR-TV on closed circuits.

Complete 360° pan without
ragged or jerky movement is
acomplished with effortless
control. It is impossible to
get anything but perfectly
smooth pan and tilt action
with the "BALANCED" TV
Tripod.

Quick-release pan handle ad-
justment locks into position
desired by operator with no
"play” between pan handle
and tripod head. Tripod head
mechanism is rustproof, com-
pletely enclosed, never re-
quires adjustments, cleaning
or lubrication. Built-in spirit
level. Telescoping extension
pan handle.

Write to Dept. T for further

particulars
(=A

ANE €. CUCREN

meRA EQUIPMENT (O.

IEQQ BADADWAY NEW SORN CITY

for all
*TV Cameras

““BALANCED™
TV TRIPOD

Pat. Pending

This tripod was engi-
neered and designed ex-
pressly to meet all video
camera requirements.

Previous concepts of gyro
and friction type design
have been discarded to
achieve absolute balance,
effortless operation,
super-smooth tilt and pan
action, dependability,
ruggedness & efficiency.

Below:

"% 3-wheel portable dolly with
%# balanced TV Tripod mounted.
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CHECK mmall nduclots-

Se .QUiCkly and
Accurately -

with this TYPE 110-B
QX-CHECKER

The QX-Checker is a production type test instru-
ment specifically designed to compare the
reactance and relative Q of small RF inductors
with approved standards. The two factors, re-
actance and relative Q, are separately indicated,
one on the meter and the other on a condenser
dial, so that the deviation of either from estab-
lished tolerances is immediately shown. Built to
laboratory standards, the @X-Checker is a sturdy,
foolproof instrument for use in production work
by factory personnel.

SPECIFICATIONS

OSCILLATOR FREQUENCY RANGE: 1.5 to 25 mc.in 3
ranges using accessory plug-in-coils (two cails fur-
nished with each instrument).

'BOONTO

| BOONTON:-N-J- U-SA:

DESIGNERS AND MANUFACTURERS OF THE “Q" METER. ..

GENERATOR . ..

BEAT FREGUENCY GENERATOR ..

ACCURACY OF COIL CHECKS: Inductance values be-
tween 5 and 35 microhenries may be checked to an
accuracy of =0.5%. Smaller values down to 0.1
microhenries may be checked with decreasing
accuracy.

INDICATING SYSTEM: Q indicating meter with well ex-
panded 3%’ scale shows deporture of Q from
nominal value. Vernier condenser scale calibrated
directly in terms of percent departure from known
standard over range of —15% to +20%. Capaci-
tance scale is also provided reoding changes of —50
mm#. to +-50 mm¢. from nominal circuit copocitance
of 300 mmf.

POWER SUPPLY: 110-125 volts, 50-60 cycles, also 200-
250 volts, 50 cycles.

DIMENSIONS: Width 12%4’’, Depth 18"/, Height 8''.
WEIGHT: 26 Ibs. PRICE: $415.00 f.o.b. Boonton, N. J.

A limited supply of these
instruments available from stock

QX-CHECKER *. . . FREQUENCY MODULATED SIGNAL

AND: OTHER ISIREQJ JREADING -TEST INSTRUMENTS

ELECTRONIC

Placktoa

Here's the exact duplicate of the
TEC Projection Oscilloscope devel-
oped for the U. S. Navy for mass
electronics training. Makes wave-
forms brilliantly clear to groups as
large as 750 persons! No more stu-
dents hunching round a tiny image!
No more mistaking what you mean!
External Screen: 8 x 10’ or larger.
Integral Screen: 18" x 25" for
smaller groups. 5RPA tube, bright-
ness 130 f.c., 20 KV acceleration.
& L /1.9 coated lens.
Y-AXIS: a-c gain 1 mv rms/in.; d-c
gain 2.5 v/in. Response = 10% 2
cps, + 10% 750 ke, — 3 db. 825 ke.
Input 2 megohms, 30 uuf. Attenu-
ator 1, 10, 100X.
X-AX1S: a-c gain 60 mv rms/in. Also
Z.axis input,
SWEEP CIRCUITS: Recurrent: 1 cps
to 50 kc, auto. retrace blanking.
Driven: 20 us to 10¢ y4s, auto. bright-
ening.
INTERNAL SIGNAL CALIBRATOR e
INPUT: 105-130 v, 50/60 cps, 600
watts. SIZE: 33" L x 26" W x 64"
H—350 Ibs.
Med. Gain Wide-Band Units avail-
able on special order.
WRITE FOR COMPLETE
DATA SHEET T-B
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TELEVISION EQUIPMENT CORP.

238 WILLIAM ST., NEW YORK 7, N.Y.
N CANADA THE AMEARN & SOPER CO. LTD, OTTAWA

| Co-Axial Cable
(Continued from page 43)

| terial going into it. In order to in-
sure that a piece of coax will per-
form its function properly, it must
necessarily go through a series of
electrical tests as well as mechani-
cal or physical inspections. These in-
clude the meaurement of attenua-
tion—for the most part at 400 MC,
an impedance test, capacity test,
velocity of propagation test, corona
test, high-voltage test, continuity of
center conductor test and many
others. These electrical tests are
more or less standard in the industry
and are, in general, familiar to the
reader. The inspections as described
in this article are made on a sample
of cable taken from each 2500 ft.
reel. A complete set of tests, both
electrical and physical, are made on
an average of every 5000 ft. of cable
and to date over 29,000 complete sets
of tests have been conducted at this
one plant. Each test represents the
probability of cable being approved
that might previously have been re-
jected because of inferior inspection
methods. It is quickly apparent that
vast amounts of finished cable, raw
materials and man-hours of labor
have been saved through the appli-
cation of American “know-how” and
| the desire of American manufactur-
ers to bring to the market better and
less expensive products.

1. The eccentricity jig was developed by Ring-
tand Krueger who applied X-rays for observing
co-ax eccentricity. The jig, micrometer head and
(fjluorescenf screen were added in perfecting the

evice.

Dielectric Properties
(Continued from page 48)

The lower plot in Fig. 13 repre-
sents the same data but integrated
| impulse, Force x Time, that is, the
product of VPM and Time (an area)
is singled out as a measure of die-
lectric strength. The times of criti-
cal change are marked upon the
curve. The data in this form sug-
gests that pulse strength decreases
as phenomena become more rapid.
In at least a qualitative way this
data is also satisfied by a vibratory
l mechanism.

Our failures were due to the ap-
plication of a sinusoidal stress of in-
creasing magnitude applied over a
period of 40 seconds while those of
Montsinger were due to a single uni-
directional (d.c.) application of
stress increasing with time.

It may seem strange to regard
something of longer than one sec-
ond as an impulse, but the signifi-
cance of the word is relative. Some
polarizations or space charges re-
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Fig. 13: Earlier breakdown curves shown from work by V. M. Montsinger are analyzed in the light of current research developments

quire hours in forming and disperse |
slowly upon removal of the electric

FURSELRIE //yﬁf//? Stide af /P,4};%?

of a pseudo vibratory character.

However, a one second pulse applied ® QUALITY
phenomenon. ® LOW COST
® LONG LIFE

|
to such a system is a truly rapid 1
|
|

® DEPENDABILITY

Alert to the changing demands of the
TV and Radio industry, RAYPAR is
right in step with the latest electronic
developments and production methods.
Components constructed by RAYPAR
to your specifications are consistent
in performance and dependability.
RAYPAR products meet with Under-
writers approval. We have a complete
line of flyback transformers, with any
type core, all types of cathode ray tube
socket assemblies with wiring har-
nesses, high voltage rectifier tube sock-
ets and RAYPAR'S one piece construc-
tion innerlock connector. Our RAYPAR
family knows that, "“Production and
precision go hand in hand.”
Contact us about your special needs.

Conclusions

(1) Levels of breakdown strength
may be associated with change in
mode of vibration.

(2) Small changes in dielectric
constant are important in the study
of breakdown.

(3) The ultimate character of fail-
ure may be of many forms, melting,
chemical change, gas evolution, etc.

. all generally accelerated by the
generation of heat.

(4) In the regions of transition
from one mode of vibration to an-
other, lack of conformal motion re-
sults in the chaotic motion of the
charge system and real power is dis-
sipated. Uncertainty in the position
and momentum of charge leads to an
“in phase” component of current.
Motion in conformity with the ap-
plied field would dissipate no real
power, it would be strictly reactive.

(5) When the applied field is of a
rapidly varying nature, conformal
motion cannot encompass the slower
parts of the system. Under such con-
ditions, greater proportion of stress
results in the active polarization
mechanisms.

John W. Dzimianski, graduate elec-
trical engineering student and C.
Frank Miller, assistant professor of
electrical engineering, The Johns
Hopkins University, contributed to
the execution and planning of the
exXperimental program to a most im-
portant extent. Also, it is necessary
to thank the Navy Department, Bur-

eau of Ships for support and encour- IR{ A\Y]P) IA\]R{(‘: _

agement. 7800-10 WEST ADDISON STREET e CHICAGO, ILLINOIS
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Lengths from V2" to 30"
Inside Perimeters, .450" to 25"

PARAMOUNT Paper Tubes facilitate coil wind-
ing—insure coil accuracy and stability. Proved
by use, they have become standard with leading
manufacturers of electrical, radio and electronic
products. Here you are sure to obtain the exact
size and shape you need for coil forms and other
uses . .. from stock arbors, or specially engi-
neered to your specifications. Hi-Dizelectric. Hi-
Strength. Kraft, Fish Paper, Red Rope, or any
combination, wound on automatic machines.
Tolerances plus or minus .002” ® A/so Shellac
Bonded Kraft Paper Tubes for absolute mois-
ture resistance.

PARAMOUNT PAPER TUBE CORP. |

615 LAFAYETTE ST., FORT WAYNE, IND.
Manufacturers of Paper Tubing for the Electrical Industry

= ==
If you're looking for radio, TV or
electronic sub-assemblies you can
depend on for uniformly high quality,
prompt delivery and reasonable
price, search no further!

Clippard Instrument Laboratory facilities

are at your service to produce sub-

Call on Clippard, an organization of

assemblies which will release your
assembly departments for greater pro- engineering and production specialists,
duction. This service, relied upon by many for prompt help on any sub-assembly or
of the biggest (and smallest) names in the R. F. coil problem. For a no-obligation
electronic field, also eliminates endless quotation, mail specs and drawings, now,

engineering and production detail. to Department 6-T .

Clippard
INSTRUMENT LABORATORY, INC.

1125 Bank Street Cincinnati 14, Ohio
MANUFACTURERS OF R. F. COILS AND ELECTRONIC EQUIPMENT

~3
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Video Distribution
(Continued from page 30)

which showed some promise; how-
ever, special core samples of im-
proved materials could not be ob-
tained before it became necessary to
“freeze” the design of the particu-
lar amplifier system.

As an alternative arrangement the
output stage was re-connected as a
cathode-follower eliminating the re-
quirement for dc¢ isolation. This
required the addition of another
stage to take care of polarity re-
versal. The final arrangement is
shown in Figure 5. This circuit pro-
vides a frequency response that is
flat within one db from 20 cps to
over 6 MC. If desired, a low-fre-
quency phase shift compensation cir-
cuit can be placed in one of the in-
terstage coupling networks. How-
ever, in the interest of simplification
and economy it was dispensed with
as there is no visible integration of
the vertical blanking signal.

The amplifier is intended to be fed
from the standard 1.5 volt peak-to-
peak composite picture signal and
normally is operated as a unity gain
device. However, the design is such
that the overall gain may be adjust-
ed to any value from .5 to 2 times
the input voltage. The design shown
provides 30 db isolation between out-
going channels. The degree of iso-
lation is such that a several hundred
foot length of unterminated coax-
ial cable may be hung on one out-
put without producing any noticeable
reflections in the other channels. Any
one of the outgoing channels may be
either opened or shorted with per-
ceptible but not objectionable (about
two percent) changes in level on
the other circuits. It is felt at
WMAL-TV that this amount of iso-
lation is satisfactory in equipment
application.

Figure 6 shows the last experi-
mental unit built in accordance with
the circuit just described. This has
been thoroughly tested and found to
be satisfactory in all regards. Now
in production are twenty units of
this electrical design which incor-
porate certain refinements in layout
and construction. These amplifiers
will be employed in a new studio
layout to distribute program and
monitoring signals from the output
of our three iconoscope film cameras
and four to six image orthicon stu-
dio cameras. All camera controls
for both studios will be in one cen-
trally located camera control room
and isolated picture lines will be run
to each of the two main studio con-
trol rooms as well as auxiliary lines
to an emergency switching position.
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Each control room contains only the
producer, the audio engineer and the
technical director. The producer has
full monitoring facilities enabling
him to see simultaneously all film
and studio camera signals in addi-
tion to network and incoming re-
mote lines. The signal from any
camera may be switched on or off
in either control room without af-
fecting service to the other switch-
ing positions. Thus in effect both
studio control rooms are master con-
trols and switching between them is
accomplished for picture and sound
simultaneously on an interlocked
basis.

In conclusion, recognition should
be given to Mr. E. S. Hall, of the
WMAL-TV  Engineering Depart-
ment, who constructed the experi-
mental units and assisted the author
in carrying out this development.

Printed Circuits
(Continued from page 32)

the printing of coils as even minute
inexactness in definition or passage
of metallic particles into the inter-
spaces, or any other effect on the un-
printed plastic will completely upset
the Q value. A good electrical plas-
tic should have an insulating resist-
ance of 500,000 megohms over the
whole surface. Unless the process of
printing can be relied on not to im-
pair that property it will be impos-
sible to print coils to a standard Q
value from one drawing. It must be
clearly understood that all advan-
tages of printed circuitry are lost
the minute “touching up” by hand
is necessary. A good method should
be entirely automatic and once the
press is set, and the print located,
each print obtained must be complete
on its own merits to a standard, ex-
actly like the requirements of any
other printing technique for books
or colour prints.

Part Two will appear in the Janu-
ary issue.

TV Circuit For Louisville

A second coaxial ecircuit from In-
dianapolis to Louisville, which will
make full-time network service avail-
able to the two television stations now
operating in the latter city, has been
placed in service by the Long Lines
Department of the American Telephone
and Telegraph Company. A network
program originating in New York
would travel by either coaxial cable
or radio relay facilities to Toledo, O.,
then south by coaxial eable to Dayton,
O. From this city it takes to the micro-
waves for five instantaneous hops to
Indianapolis, then underground again
via coaxial on the final leg into Louis-
ville.

TELE-TECH ¢ December, 1950

W 12 CHANNEL R.F.

Pilus all the extra

advantages of

WOBBULATOR

e

</ Manuat Channel Selection V¥ Attenuator range 80 Db by means of
15 MC Baondwidth on all channels, 3—20 Db.ﬂf‘d 1—10 Db steps plus
each channel individually adjustable. 10 Db Variable.
¥ Covers all 12 television channels on v Zero signal output reference baseline
oscillator fundamental frequency. always present.
Pulse type markers extending to zero Provisions made for use with either 75
baseline at sound and video carrier ohm unbalanced, or 300 ohm bal
frequencies—either or both markers anced input receivers.
may be turned ON or OFF. No spuri- & Triangular sweep, properly phased,
ous markers produced. Accuracy provided for scope
0.02% crystal controlted. Additional i '_ . .
Pip type markers for external use. ¥ Special filters to eliminate leakage.
Vv Output 0.5 volt peak across 75 ohms Y Power supply self contained and

on all bands.

® Write for Type 1210 Data Sheet for full details

electronically requtated

Manufacturers of @ Complete Line of TV Test Equipment

Tol-Justrurriert Co.Irc

50 PATERSON AVENUE e EAST RUTHERFORD, N. J.

| Dependable!

® Low Loss
® High KVA Rating

® Shielded From External Elec-

trostatic Fields

® Low Internal Distributed In-

ductance
@ Complete Dependability

D

. JOHNSO

Sy

’OHNSON.,.almamec‘n Rada

En F. JOHNSON CO. WASECA, MINNESOTA

PRESSURIZED
CAPACITORS

Use of a gas dielectric under pressure permits
high voltage ratings and large values of capacity in a
small volume of space, yet all the advantages of air
dielectric capacitors are retained. Construction prevents
erratic performance due to changes of barometric pres-
sure or humidity as well as excluding all foreign matter
wtich could cause flashovers. In contrast to comparable
solid dielectric capacitors, permanent damage to
JOHNSON pressurized capacitors from f{lashovers is
improbable.

JOHNSON designed and built pressurized capa-
citors are available in fixed, variable and semi-variable
types. Capacity values to 10,000 mmf{., voltage ratings
to 32,000 volts peak and currents from 40 to 80 amperes
are available in standard units. Special units with even
higher voltage and current ratings can be supplied.

Plates are polished aluminum with rounded edges.
Shells are copper plated steel; insulation steatite. Seals
ara corprene which is impervious to moisture and oil, is
steble and does not deteriorate with age. Dielectric is
2C0 P.S.1. oil pumped nitrogen.

The reliable performance of JOHNSON pressur-
ized capacitors is due to conservative design and excel-
leat workmanship. Complete dependability is assured.

Write For
Illustrated JOHNSON Catalog and Prices

® Write for Canadian office address
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PICTORIAL
NEWS OF
THE WORLD'S
FINEST
HERMETIC
SEALS

The only seals you can hot tin dip
at 525°F. for easy assembly solder-
ing, for a strain and fissure-free
sealed part with resistance of over
10,000 megohms!

Hermetic headers withstand high
vacuum, high pressure, temperature
cycling, salt water immersion and
spray etc., and are used extensively
by America’s leading industries and
government agencies.

HE
TERMINALS ARD
AVAILABLE IN R

o P
_:?07 = /
o # Write for

= your copy
'!“' ':?' 3\ of the most
E? & complete

#.-2  catalog

T4 ever pro-
M2 duced on
hermetic
seals,

HERMETIC SEAL

PRODUCTS COMPANY
33-35 So. Sixth 5t,, Newark 7, N.J.
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New UHF Magnetron
(Continued from page 40)

find wide use in commercial communi-
cation equipment. While mass produc-

tion of the new tube will be timed to ‘ o

fit into the FCC’s release of the new
UHF channels, limited quantities are
presently available for experimental
work. A

The Z-2061 is capable of operating
continuously as a local oscillator from
30 to 900 MC with an output of ap- |
proximately 250 milliwatts. An ex- |
ternal permanent magnet is employed
and the frequency of oscillation is con-
trolled primarily by an external tuned
circuit which may be of either the
lumped -constant or distributed-con-
stant type. Costs to manufacturer
users have been estimated as from 65
to 70 cents per tube and an addition
25 to 35 cents for the magnets. Mag-
nets may take the form of bar or
round types or may appear as a com-
bination tube shield and magnet holder.
Other pertinent technical characteris-
tics for this tube are:

Cathode Coated Unipotential
Heater Voltage (A-C
or D-C) 6.3 Volts

Heater Current 0.3 Ampere

Envelope T-5V-, Glass

Base E7-1, Miniature
Button 7-Pin

Qutline Drawing 5 2

Maximum Diameter ?
Maximum Overall Length 213”
Maximum Seated Height 174”
Mounting Position Any
Direct Interelectrode
Capacitances:*

Plate 1 Input 1.0 puf
(Pl to H + K)

Plate 2 Input 0.8 puf
(P2 to H + K)

Plate-to-Plate 1.7 puf

MAXIMUM RATINGS (Design Center)

Plate Voltage 200 volts [
Total Plate Dissipation 3 watts
Total Cathode Current 30 Ma.
Heater-Cathode Voltage 90 volts

CHARACTERISTICS

Average Diode Current: #%
Measured with +50 Volts D-C Applied 55 Ma.

The recommended magnetic flux density is |
600 gausses.

The magnetic flux should align with the axis
of the cathode.

it is recommended that pins 2 and 6 be
grounded.

* Without external shield.
#% With both plates tied and with no external
magnet.

|
Notes H ’
I

RTMA Eng. Dept. Move ‘

The New York headquarters of the
Radio-Television Manufacturers Asso- |
ciation’s Engineering Dept. and Data
Bureau has been moved from 90 West
St. to 489 Fifth Ave., just off 42nd St.

The RTMA office is located in suite
710-711 and the new telephone numbers
are Murray Hill 2-8190-8191-8192.
Larger space afforded by the new loca-
tion will take care of the continuing
expansion of the services now rendered
by the RTMA Engineering Dept. Fa-
cilities include a conference room which
will accommodate most of the commit-
tee metings of the Enginering Dept.
Ralph R. Batcher, former consulting
editor of TELE-TECH, heads the office
as RTMA chief engineer.

You can depend on Lewis
for your spring needs — whether
job-designed or made to specifica-
tion — for Lewis has the experi-
ence, facilities and know-how
essential to designing and manu-
facturing practical springs, wire-
forms and television coils at
practical prices. Highly efficient
methods and techniques of manu-
facturing developed by Lewis per-
mit economical, high production.

Lewis Engineers, long ex-
perienced in spring design and
application, can help you select
the right springs for the job —
springs that past experience has
proved most economical and
efficient for the exact use.

Lewis Spring Engineers wel-
come the opportunity to discuss
your spring, coil, or wireform
requirements without obligation.
Call or write today.

LEWIS SPRING & MANUFACTURING CO.

2654 West North Avenue, Chicago 47, Il

= SPRINGS

THE FINEST LIOHT SPRINGS AND WIREFORME

OF IVERY TYFE AND MATERIAL
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PERSONNEL

al

John F. Byrne has been appointed to the
post of associate director of research in the Divi-
sion of Communications & Electronics, Motorola,
Inc., Chicago, Ill. He was formetly vice presi-
dent and chief engineer of Airborne Instru-
ments Laboratory, Mineola, N. Y.

L. J. Totten, H. J. Hagerty and Thomas
M. Garretson have been added to the sales
engineering department of Federal Telephone
and Radio’s Selenium-Intelin Div.

David S. Rau has been named assistant vice
president and chief engineer of RCA Com-
munications, Inc.

J. S. Jacoby, Jr., recently joined the Cape-
hart-Farnsworth Corp., Fort Wayne, Ind., as
assistant chief engineer to Anthony Wright,
Capehart’s vice president in charge of engineer-
ing for the consumer products division.

Lynn C. Holmes, who has been associate
director of research at Stromberg-Carlson Co.,
Rochester, N. Y., since April of 1950, has been
named director of research for the company,
succeeding Benjamin Olney, retired.

Dr. Vincent Salmon, Stanford Research
Institute, has been elected chairman of the San
Francisco Section, Audio Engineering Society.

ENGINEERING
OPPORTUNITIES

Expanding research and develop-
ment organization has a number
of unusual opportunities for elec-
tronic engineers with experience
in the following fields—

Laboratory Test Equipment
Airborne or Shipborne Radar
Microwave Communications

Telemetering or Missile
Guidance

Underwater Sound
Men qualified in these or allied

fields are invited to send resumé.
All replies confidential.

MELPAR, INC.

452 Swann Avenue, Alexandria, Va.
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world’s largest distributor of

RCA @ ELECTRON TUBES

FOR INDUSTRY
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Quick, Expert Industrial Service

ALLIED maintains in stock for quick ship-
ment the world’s largest inventory of RCA
special-purpose electron tubes—of all types.
We specialize in supplying the tube needs
of industrial, broadcast, governmental and
other users. Shipments are made from stock
to any part of the nation within hours after
we receive your order. Save time, effort and
mcney—fill all your tube needs from a
single, dependable source.

o Vacuum Power Tu
o Thyratrons
e Vacuum &
e lgnitrons
e Cold-Cat
hototubes

: "Oscillogruph Tubes
¢ Camera Tubes

¢ Monoscopes

* Special Tubes

Gas Rect.

hode Tubes

REFER TO YOUR ALLIED CATALOG

Make ALLIED your central supply source
for all electronic supplies--parts, tubes, test
instruments, tools, audio amplifiers, acces-
sories—available immediately from the
world’s largest stocks. Order from your ©
aLLIED Catalog—the leading Electronic i
Buying Guide. ; Allied Roaj, %

ALLIED RADIO ”

833 W. Jackson e Dept. 18-MM-O » Chicago 7, Ill

Interchangeability
Directory

Valuable guide to selection of
proper RCA tube type replace-
ments. Lists 1600 type
designalions, covering non-
receiving electron tubes. Write
for your FREE copy of RCA
Guide No. 37-046.

Send for FREE
Everything in Electronics from ONE Source

1951 CATALOG
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Annual Index - 1950

The Annual Index has been arranged by subjects for easy reference to related topics. The first
figure indicates the month in which the article appeared; the second figure indicates the page.
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Series 610 A.C.— 615 D.C.

tfafme

¢ BY GUARDIAN

CHRISTMAS or CONVOYS . . . For peace-
time products or national defense —let
Guardian be your first line supplier.

The Guardian 610 A.C.and 615 D.C.. Relay shown
above is small and low priced, yet packed with
power. Furnished hermetically sealed with the
Screw Terminal housing shown. Octal Plug, or
A.N. Connector housing.

GUARDIAN @ELECTRIC

1607-P W. WALNUT STREET CHICAGO 12, ILLINOIS

A COWPLETE LINE OF RULAYS SCAVING AMERICAN JREVETRY

Screw Terminal
Hermetic Housing
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Production Picks UF—L"-

when Synthane is the Specified Material

Synthane plastic laminates are easily worked on standard |
machinery. Tutned, drilled, punched, sawed or milled
parts may be inexpensively produced from Synthane,
Synthane is light in weight, yet finished parts made from
it have the hardness, toughness, density, corrosion, abra-
sion and impact fatigue resistance to give peak per-
formance and long life. Automatic screw machines and
Synthane rods and tubes are an excellent combination
for low cost, high speed production of smaller parts,
For information about Synthane and some suggestions about I
what it can do for you, clip and mail the counpon today.

e na—— e

TECHNICAL - -
% .pusncs_..“_i
SHEETS * RODS -;.'m;::":
FABRICATED PanTs @

SYNTHANE CORPORATION
12 River Road, Oaks, Pa.
Please send me a copy of the complete
Synthane catalog.
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CRYSTALS FOR
THE CRITICAL

et o

It’s a sure bet that once you’ve used a
JK stabilized crystal, you’ll be back for
more.

Their dependability has earned them
preference across the nation with elec-
tronics manufacturers everywhere,

e

et

What’s more, there’s a JK crystal to fit
every need—available at modest cost in
single units or in production quantities.

BROADCAST STABILIZED UNIT JK57MT

The new JK57MT has a frequency range from 400 kc to 1750 kc.
Nominal temperature 60° *=1°, Adjustable frequency *£.01%. so it
can be put on exact frequency in your equipment. 6.3 volt 1.5 amp.
hgater. (,Ompletely. insulated, will hold temperature to —20°C.
Can be supplied with octal base (JK87MT) with or without ther-
mometer, and set for various temperatures.

This new crystal features a unique and more positive method of
varying the gap. Unlike conventional crystals, in which the entire
electrcde turns to change the frequency, the JKS7MT variable elec-
trode only moves up and down in guides like a piston. This com.
pletely eliminates any danger of damaging the crystal,

HHOUHCIHY

the Bll= 04

...newest in ARC’s line
of Signal Generators

o

RCA VICTOR
Camden, N. J.

Requires Experienced
Electronics Engineers

RCA’s steady growth in the field of elec-
tronics results in attractive opportunities
for electrical and mechanical engineers and
physicists. Experienced engineers are find-
ing the “right position” in the wide scope
of RCA’s activities. Equipment is being de-
veloped for the following applications:
communications and navigational equip-
ment for the aviation industry, mobile
transmitters, microwave relay links, radar
systems and components, and ultra high
frequency test equipment.

These requirements represent permanent
expansion in RCA Victor's Engineering
Division at Camden, which will provide
excellent opportunities for men of high
caliber with appropriate training and
experience.

If you meet these specifications, and if

e R -
108-118 MC
24 omni courses

Left-center-right phase localizer
Left-center-right 90/150 cps localizer.

L3

Signal source for bench or ramp test-
ing of VHF airborne omnirange and
localizer receivers. RF output for ramp
checks, 1 volt into 52 ohms; for bench
checks, 0-10,000 microvolts. Descrip-
tion and specifications on request.

TYPE H-10 TYPE H-12 you are looking for a career which will
23,500-24,500 mc. RF 900-2,100 me. RF sig- open wide the door to the complete ex-
signal source, CW or nal source, CW or

pression of your talents in the fields of

pulse frequency-modu- . 5 .. B
electronics, write, giving full details to:

lated. Equal to mili- vlated. Equal to mili
tary 75-223/AP. tary 75-419/U.

Specifications on request.

ircraft Hadio
(Corporation

pulse amplitude-mod

National Recruiting Division
Box 10, RCA Victor Division
Radio Corporation of America

Camden, New Jersey

BOONTOM, MEW JERSEY \"'—"
Dependable Electronic Equipment Since 1928

82

Industrial Color TV

Allen B. Du Mont Laboratories, Inc.,
Clifton, N. J., has released a new book-
let on the TA-164-A closed-circuit indus-
trial color television equipment. Avail-
able on request. Use company or profes-
sional letterhead.

Iron Core Powder

The DMetal Powder Association has
just released a standard entitled ‘‘Pre-
ferred Iron Core Dimensional Specifica-
tions.”” The new standard, designated
M.P.A. Standard 11-50T, defines the
terms commonly associated with elec-
tronic cores made from iron powder.

Resistors

Cinema Engineering Co., Burbank,
Calif.,, has issued a catalog (14-R) en-
titled “Non-Inductance Wire Wound Pre-
cision Resistors.” The manufacturer
claims accuracies of 1% to 1/20 of 1%.

Tube Engineering Manual

A new engineering manual and cata-
log which gives important electronic
tube data has just been published by
Electrons, Inc.,, Newark, N. J., manufac-
turers of electronic tubes for industry.

The manual completely covers the sub-
ject of gaseous discharge rectifier and
control-rectifier tubes. Amply illustrated
with diagrams, the writing includes in-
formation on the ratings, applications,
and life expectancy.

Two-Way Radio

A new booklet, covering broadly the
use of two-way radio in the petroleum
industry, is now available from the Gen-
eral Electric Commercial Equipment
Dvivi'sion at Electronics Park, Syracuse,

Connectors

A new Bulletin coded DPM-2 has just
been issued by Cannon Electric, Los An-
geles 31, Calif.,, on the two miniature
rack and panel connectors, Types DPM-
14 and DPM-A20 for radio, aircraft and
special instrument applications.

TV Picture Tubes

A new 12-page booklet, in which char-
acteristics of 194 CR tubes for television
receiver, oscilloscope and radar applica-
tions are tabulated, has been published
by Sylvania Electric Products, Inc., Em-
porium, Pa. The tubes described in-
clude 103 designed for magnetic deflec-
tion and 91 electrostatic types with
screen sizes ranging from two to 22 in.

Sarkes Tarzian Opens
Batavia Tube Plant

A new plant with a potential pro-
duction of 50,000 television picture
tubes per month has been opened in
Batavia, Ill. by Sarkes Tarzian, Inc.
Various sizes of glass and metal-glass
tubes are being produced. The Batavia
operation, which covers 53,000 sq. ft.
of floor space, is the second plant in
the Sarkes Tarzian Tube Div., supple-
menting production facilities at Haw-
thorne, N. J.

E. R. Ewald is manager of the new
plant; H. H. Schmalz is in charge of
manufacturing operations; F. J. Finn
is director of purchases; and P. H.
Davis, Jr. supervises product quality
and customer contacts. Approximately
200 people are involved in tube pro-
duction at Batavia.
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The Only Direct Reading
Low Frequency

“0Q"INDICATOR

This instrument is designed specifically to measure the
Q" Factor of coils. In addition, the unit can be used
to measure inductance, distributed capacity, lmpgdances.
and dielectric losses. The study of the magnetic prop-
erties of iron, including the stability of iron cores in
function of applied voltages. and iron losses as a func-
tion of the frequency, are additional uses for the Freed
Q' indicator.

The main and essential feature of this instrument is
that the ~"Q" factor is read directly without any com-
plicated computations. The possibility of measuring ‘Q"’
through the whole audio and supersonic frequency range
Is provided. *'Q” range is from .5 to 500 over the fre-
quency range from 50 to 50,000 cvcles. Accuracy of Q"
measurement is approximately 5% for frequencies up to
50,000 cycles. Oscillator frequency range is continuously
variable from 20 to 200,008 cyeles in four ranges.

SEND FOR THE NEW FREED CATALOG

FREED TRANSFORMER CO., INC.

DEPT. DK, 1718 WEIRFIELD ST., BROOKLYN
(RIDGEWOOD) 27, NEW YORK

TWIN LEAD, TELEVISION

LIGHTNING
ARRESTER

(& : . \%\Q‘Q
vl
et Ompletely W©

Protects Television Sets
Against Lightning and Static
Charges

@D SAkE

Simple to install everywhere and anywhere
...no stripping, cutting or spreading of
wires. More than 300,000 in use today!

SEE YOUR JOBBER OR WRITE TO

MANUFACTURING CO., Inc.
6127 16th Avenue, Brooklyn 4, N. Y.
First in Television Antennas & Accessories

APPROVED for OUTDOOR-INDOOR Use 5225

Twin Lead
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The Improved 1951
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Model 1401

* Equalization conforms to NAB recom-
mended standards ¢ Extended frequency
response—40 to 15,000 c.p.s. = 2db e
Tape noise down to random level e More
powerful drive motor e Improved braking
system e Monitors directly from tape
while recording » Plays up to 10%” NAB
reels = Write for Bulletin No. 103.

MODEL NO. 1401—Complete $ 0“

for console installation, with © E}[l

dual track heads.......... d
Manufactured by

Berlant Associates

4917 W. Jefferson Boulevard
Los Angeles 16, California

USER’S NET COST

Engineering

Opportunities
in
Westinghouse

Wanted:

DESIGN ENGINEERS.
TECHNICAL WRITERS.

Must have at least one year’s ex-
perience. For work on airborne ra-
dar, shipborne radar, radio com-
munications equipment: mico-wave
relay or micro-wave communications.

Good pay, excellent working con-
ditions; advancement on individual
merit; locarion Baltimore.

Send resume of experience and ed-
ucation to: Manager of Industrial
Relations.

WESTINGHOUSE ELECTRIC
CORP.
2519 WILKINS AVE., BALTIMORE 3, Mbp.
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pecial Kelays-

OVER A MILLION IN STOCK!

Whether you require lorge quantities of relays for

production runs or single units for laboratory or This list represents only a few types of Special Relays.

We also have huge stocks of Standard D.C. Telephone
Relays, Midget Relays, Contactors, Keying Relays,

amateur work, Wells can moke immediate delivery
and save you a substantial port of the cost.

Rotary and Slow Acting Types as well as many

others. Write or wire us about your requirements.

STOCK NO. VOLTAGE OHMAGE CONTACTS _ MANUFACTURER & NUMBER PRICE
R-503 12/32 VDC. 100 3A,2C G.E. Ant. Keying 500W 2C6530-653AR1 $2.25
R-749 600 VDC. Max. 28 Amps. Allen Bradley 810 Dashpot 5.95
R-804 550 VAC. 1B/38 Amps. Culter Hammer C-261173A34 Contactor 3.50 . .
R-250 115 VAC. . Adj. Cir. Breaker .04-.16A  Westinghouse MN Overload . 12.95 Wide Selection
R-579 220 VAC. 18 Adlake 60 Sec. Thermo Delay 6.95
R-294 21.5 VDC. 200 18 Edison %0 Sec. Thermo Delay 4.25 H
R-686 115 VAC. 2C Leach 11571-5/20 Sec. ADJ. Delay 495 of Electronic
R-246 115 VAC. 18 Cramer 2 Min. Adj. Time Delay 8.95
R-246A 115 VAC. 1A Cramer 2 Min. Aaj. Time Delay 8.95 Com ponenfs
R-611 24 VAC. . 1A 30 Amps. Durakool BF-63 425
R-283 12 vDC. 125 AC 10 Amps. Onan Rev. Current 3H4512, R24 1.00
R-614 18 24 VDC. 60 1A 15 Amps. Rev. Current Cutout 3H2339A/E1 3.50 at WE I_I_s
R-262 L 200 1C W. U. Tel. Co. 41C Single Current 3.75
R-245 12 vDC. 25 4 1n. Micalex LEVET iy S .65
R-527 6,12 VDC. 50 50 In Series 277668 For Scr-274N 95 Tubes
R-544 12 24 vDC. 60 60 1C G.E. Push Button Remote Relay
«CR2791-R-106C8 1.65 R
R255 L. ... . 1A G.E. Pressure Switch 429278100-C2 95 Resistors
R-669 75 VAC. 400 CYC. 1B. 1A Clare 400 .95
R-660 6 VDC. L 3.” Stroke Cannon Plunger Relay 13672 95
R-651 24 VOC. 100 SOIENOId VAIVE oot e e 250 Condensers
R-295 12 vDC. 275 Annuncitar Drop 500 o 580 A5 oaascanca oasAAcoon 2.15
R-230 5 8 VDC. 2 2A.1C Guardian Ratchet Relay 2.15 .
R-813 12 vOC, 12 Wafer Ratchet Relay From Scr-522 4.25 Wire & Cable
R-275 12 VDC. 750 1A, 1B. 1C Guardian BK-10 275
R-716 24 VDC. 70 2A 5 Amps. BK-13 1.45
R-620 6 12 VDC. 35 2C. 1A Guardian BK-16 1.05 Volume Contrels
R-629 9 14 VDC. 40 1C 10 Amps. Guardian BK-17A 1.25
R-778 8 VDC. 4500 1C 5 Amps. Kurman BK-24 210 . i
R-720 24 VOC. 50 2C, Ceramic 45A High Power 135 SONCPECULLEG L [
R-500 12 VDC. 10 10 2C 6 Amps. Str. Dunn. Latch & Reset 2.85
R-816 12 vDC. 10,15 2C 6 Amps. Guardian Latch & Reset 2.85 Relays
R-811 48 VDC. 8000 1c Sigma 4R 1.65
R-524 28VAC.DC. ... i Edwards Alarm Bell .95
R-838 90,120 VDC. 925 2A Alten Bradley-Bulletin ~702 Rectifiers
Motar Control 4.50
R-839 100,125 VDC. 1200 3A Allen Bradley-Bulletin #200E :
Motor Control- 450 Transformers and
'R-840 115 VDC. 1200 2A Allen Bradley-Bulletin 209 Size 1 Chok
. Motor Control W,/ Type “N’ Thermals 5.50 hokes
R-841 115 VDC. 1200 4A Allen Bradley-Bulletin 709 Size 2
Motor Controt W/Type “N*' Thermals 25.00 R .
R-842 115 VDC. 925 3A Allen Bradley Bulletin #709 Micro Switches and
Motor Contrel W/Type “N'" Thermals 5.50
R-843 H5VOC. 1200 3A Allen Bradley-Bulletin +200 fEgies
, Motor Control 4.50
R-844 115 VDC. 1200 3A, 1B Allen Bradlsy-Bulletin #7202 Antennas and
Motar Control 4.50 i
R-845 220 VAC. Intermit. 3A Allen Bradley-Bultetin 4704 Accessories
Motor Control 4.50
R-831 7.5,29 VDC. 6.5 1A/250A, 1000A Surge Leach B-8 3.50 ; .
R-837 110 VAC. 24,30 Amps. Leach 6104 2.75 Electronic Assemblies
R-835 24 VDC. 2800 1A Dble. Brk./10 Amps. Wheelock Signal. B1/39 1.95
R-836 220 VAC. . 2A Ddle. Brk./10 Amps. Wheelock Signal, A7/37 3.45 . . A
R-566 115 VAC. (Coil only, Not a complete relay) Leach ;6104 75 Dial Light Assemblies
R71I0 i 150-Ohms. Coil Only Guardian 738187 .50

Each relay is new, individually boxed, and unconditionally guaranteed by Wells

Write For New Wells Catalog

World's Largest Display of Radio and Electronic Components
9,000 Square Feet of Display All On One Floor

SALES, INC.

320 N. LA SALLE ST., DEPT. T CHICAGO 10, ILL.
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