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METALLIZED GLASSWARE: INODUCTANCES - CAPACITORS

i L

Design-Unlimited

WITH CORNING METALLIZED GLASS INDUCTANCES

J About the only limiting fac-
| tor in Corning Metallized
Glass Inductances is that they
cannot be designed to operate
much below 30 Megacycles.
Aside from that, just give us your specifications and
Corning engineers will quickly design and send you
samples. Once approved, they can be easily duplicated
to surprisingly close tolerances on a production basis.

When special tuning characteristics or convenient
terminating arcas in inductances with fine turns are
desired, variable pitch coils are easily supplied.
Double pitch windings are available for r.f. trans-
former or inductive coupling purposes. The conduc-
tor width may even be modified to give you distrib-
uted parameters. Gaps between turns can vary from

CORNING GLASS WORKS

ELECTRONIC SALES DEPARTMENT

as little as .020” to as much as one-eighth of an inch.

Fixed tuned, permeability tuned, or permeability
tuned inductance-trimmer combinations can be sup-
plied with appropriate powdered iron cores and con-
venient mounting bushings. Assembly can be made
by conventional methods.

Corning Inductances offer many special advan-
tages. High temperature stability due to low expan-
sion coefficient of the glass coil form, and the low
temperature coefficient of the dielectric, results in
negligible drift characteristics. Minimum allowable
Q is 150. The smooth glass form assures noiseless tun-
ing. Rugged and durable, they can stand repeated
handling. Assembly costs are lower. Whatever your
inductance requirements, Corning engineers can
help you. Write for further information today.

CORNING, N. Y.
WWWW@%J

* BUSHINGS - ALSD A COMPLETE LINE OF TELEVISION TUBE BLANKS
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TRACER KIT

1930
vzﬁﬁé‘fﬁgf TUBE CHECKER KIT
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TELEVISION
GEN. KIT. ..

3950

- CABLE ARLAB - N.Y.

TELE-TIPS
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COLOR TUBES FOR M’F’RS will
be available this Fall when RCA’s
pilot production line is expected to be
turning out a hundred tri-chrome
tubes per day. Each licensee will be
supplied 25 to 50 tubes for full ex-
perimentation. Already each licensee
has been furnished 13 different
manuals on color-set circuits, so that
each manufacturer can do own design
and development of his color-TV line.

IT WON’T BE LONG before color

| broadcasts start in metropolitan cen-

ters, but even in such cases plan is
to have color on air only a few hours
each day,—continuing majority of
programs in familiar black-and-
white. This will insure satisfaction of
present millions of set-owners, while
new color-set purchasers have couple
of hours daily to enjoy and show off
their new color jobs!

(Continued on page 14)
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Maurer VERSATILITY on the job!
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o SUSIURENISR,
Gray-0’Reilly Studios of New York, skooting a scene
for a magazine promotional film on homemaking,
where once again the Maurer 16 demonstrates its
adapiability to every kind of performance condition.
ot
W hatever the locale . .. the steaming heat of a tropic jungle, or the spot-
less test kitchen of a leading woman’s magazine . . . you can count on the
Maurer 16 mm. camera to deliver the same superb results.

¥ This versatility in performance stems from absolutely precise regis-
tration of every frame, insured by the exclusive Maurer intermittent move- ihelModsliERr e Recording

A R . Optical System and Galvanometer
ment. It stems, too, from Maurer flexibility and ease of operation. .. . I dulati .

4 ) g ) o is a light modulating unit for
and from a reputation for dependability based on the industry’s highest, recording sound photographic-
most advanced standards. ally upon standard film. This

i syslem requires no special ser-
Facts such as these explain why so many top-flight cameramen have vicing or spare parts (other than
- come to rely on MAURER equipment, and the 16 mm. camera, the only recording lamp). Detailed in-

structions for mounting in your
recorder are included.

16 designed for professional use.

For details on the many exclusive Maurer features, write: Dept. J

J ® A. Malll'el'a INC‘ r CAB'LEADDRESS:I
g7 l/l/

. S 3701 31st Street, Long Iskand City 1, N.Y.

SAMAURER
850 South Robertson Blvd:, Los Angeles 35, California
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Fairchild-
Polaroid
Oscilloscope
Camera

Fairchild now offers an inexpensive oscil-
loscope camera that. gives you accurate
photographic records of waveshapes in
almost as little time as it takes to sketch
them from memory. Only one minute
after the shutter is snapped, a print is
ready to mount in your notebook. This
permits you to evaluate oscilloscope
“stills” immediately and then proceed
with laboratory work.

The 3% x 4% print is small enough to
mount easily in a notebook or on a data
sheet, large enough for accurate evalua-
tion. Each print records two traces to
facilitate comparison runs and cut film
costs in half. Operation is simple —no
focusing, no darkroom processing. You
just snap the shutter and remove the
print from the back of the camera.

The complete Fairchild-Polaroid Os-
cilloscope Camera consists of a scope
adapter to fit any five-inch oscilloscope,
a light-tight hood with viewing port, and
a Polaroid-Land Camera body with spe-
cial lens and two-position shift device.

Write today for complete details and
prices on the ready-to-usc F-284 Qscillo-
scope Camera Kit including camera,

3% x 4% Print is ready to mount on data
sheet a minute after the shutter is snapped

carrying case, and Polaroid film. Fair-
child Camera- and Instrument Corp.,
88-06 Van Wyck Blud., Jamaica 1, N. Y.
Distributors: Tektronix Inc., Portland,
Oregon; Electronic Tube Corp., Phila-
delphia, Pa.

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
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, 10% x 5% x 6%
in.; hood, 11 in. length, 7% in. dia.;
adapter, 2 in. width, 6% in. max. dia.

Weight — Complete, 7% Ib.

CAMERA AND INSTRUMENT CORPORATION

TEDERTEGH|
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in various types and specifications be-
ing used in the Electrical Industry.

TELE - TECH

Ask about
CLEVELAND TUBES

July, 1950

7 CLEVELAND CONTAINER 41>

6201 BARBERTON AVE. CLEVELAND 2,0
PLANTS AND SALES OFFICES ot Plymouth, Wisc,, Chicage, Detroit, Ogdensburg, N.Y., Jamesburg, N.J.

NEW YORK AREA R T. MURRAY, 614 CENTRAL AVE., EAST ORANGE, N. J,
NEW ENGLAND R. S. PETTIGREW & CO., 968 FARMINGTON AVE. =

CANADA ‘WM. T. BARRON, EIGHTH LINE, RR #1, OAKVILLE, ONTARIO

COSMALITE* and CLEVELITE*
LAMINATED PHENOLIC TUBES
OUTSTANDING AS THE STANDARD FOR QUALITY!

COSMALITE known for its many years of Top Perform-
ance. CLEVELITE for its ability to meet unusual specifica-
tions.

Available in diameters, wall thicknesses, and lengths desired.

These CLEVELAND TUBES combine . . . High Dielectric
Strength . . . Low Moisture Absorption . . . Great Mechanical
Strength . . . Excellent Machining Properties . . . Low Power
Factor . . . and Good Dimensional Stability.

For the best . . . ®Call Cleveland.”

Samples on request.

*Trade Marks

ABRASIVE DIVISION at Clgveland, Ohio
CANADIAN PLANT: The Cleveland Cantainer, Canada, Ltd., Prescott, Ontario

REPRESENTATIVES

WEST HARTFORD, CONN.



SYIVANIA® ELECTRIC

; LIGHT BULBS; PHOTOLAMPS; TELEWISION SETS

RADIQ TUBES; TELEVISION PICTURE TUBES; ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT: FLUORESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES
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UENCY MODULATION  Exiimr:

ajor Market Areas with 91% of U.S. Population.

Areas in color show states now being served by 693 commercial FM stations

and 74 educational non-commercial stations as of June, 1950. The three

major population areas blocked off by dashed lines contain 91%
—INNESOTA

- of the population and are being served by 98% of all
FM commercial stations. FM now covers 160 of
the 200 leading retail markets.
Nearly 7,000,000 receivers
with FM are in use.
y 4 25,000,000 people

listen to FM.
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Scale of Miles
9 50 100 150 200 250 300

e

Signal area. with 15 pv [ m or more

@ Black spots with colored numbers are FM,

Maop No. 121 Copyright by
@ Black numbers in outline circles are AM. Figures below each spot and

American Map Co., Inc., New York

circle indicate number of networks heard during tests conducted to determine
Contour & station information

how many FM and AM stations could be heard without objectionable noise or furnished by NAB and FCC

fading. All controlled tests were made by independent and FM-AM affiliated
stations. The 40 representative areas posted on map reveal an FM superiority of i
more than 2 to 1. FM and AM stations whose sicnals did not meet test standards

were not counted.

COPYRIGHT JULY 1950 by CALDWELL-CLEMENTS, INC., Publishers, 480 Lexington Ave., New York 17. PLaza 9-7880



‘There’s A Rich New Summer Market
with Fese Mow Senidtt  FAMANY Oenvitions-!

Survey after survey shows it... And in many areas, of course, FM re-
a ready-made market with thousands of  ception only can be enjoyed.

New Zenith

FM prospects. In many sections, sum- So realize your share of the tremen- *MEDALLI oz:
i..g
mer static, cross talk and radio inter- dous summer market . . . with the best : o
o 1 o 310 370 ¢
ference keep people from enjoying good, sets, in the smartest cabinets, at the o Priced to move . . . designed to per-
; . g g s : form. Handsome cabinet of Swirl
summertime radio pleasure. FM broad- right price . . . Zenith FM-AM radios. Walnut plastic. Has the sleek, new
casting increases the audience of base- And remember, when you sell Zenith, “Cut-Away’”’ Dial for easier tuning.
ball Bt d h td titi . £ Genuine Zenith-Armstrong FM with
all games, fairs and other outdoor competition is of no concern . . . for built-in Wavemagnet and exclusive
events with its clear, sharp reception. you are selling the finest. Light-Line FM antenna. Just plug

it in and play. Powerful Alnico *‘5”
o . . Speaker. AC/DC.

Remember this, too... that in many areas which do have FM reception, some 2
ordinary FM receivers will bring in only one or two stations, yet Zenith Super- mhom

Sensitive sets will provide FM reception from five, ten and even more stations.

. 3]

G

ORDER THESE SETS FROM YOUR ZENITH

=
-

G

[ 3
— New Zenith . New Zenith
e : “"SUPER-TRIUMPH” *"MAJOR”
A PLUS value . . . with hig, sales features. Most sensational value . . . the most sen
“Flexo-Grip” handle, On/Off indicator, sitive FM only radio ever offered the
handsome “Roman Gold” trim and Broad public. It’s a marvel of power and super-
Range Tone Control. New super-sensitive X sensitivity. DialSpeaker. Big 270° dial
Zenith-Armstrong FM. Exclusive built-in gives added station separation for easier
Wavemagnet and Light-Line FM Antenna. tuning. Built-in Wavemagnet and exclu-
Powerful Alnico *5” Speaker. Beautiful sive Light-Line FM Antenna. Just “‘plug-
Swirl Walnut plastic cabinet. AC/DC. in’’ and play. Superb, rich, clear tone. At-

“m @MM* Wmo\wm Swirl Walnut plastic cabinet.
s3925'

*Suggested Retail Price—W est Coast prices slightly higher. Prices subject to change without notice.
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FM—-One of the Three Great Services

to the American Home.

FM-AM-TV—Each Complementary to the other.

SUPERIOR QUALITY ¢ HIGH FIDELITY
NO BACKGROUND NOISE « STATIC FREE
UNIFORM RECEPTION DAY AND NIGHT
NO FADING OR DISTORTION

SEE ALSO ARTICLE ON FM IN PART 1 OF THIS ISSUE
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T's NEW!

HIGH QuALITY T.VY. PERFORMANCE
AT LOW INITIAL COST
with the inductance type \

LYT-L-TUNER o~

L gy
%\I{E \QI

COMPARE THESE ADVANTAGES WITH
ANY OTHER T.V. TUNER ON THE MARKET! ool &

Patent Pending L

1. Superior gain and uniform signal amplification
in all channels. Now you can ship receivers to
all signal areas with complete confidence in
their positive performance. z

2. lower noise level—giving consistently better
pictures in all areas.

3. No moving contacts while tuning—insuring
Investigate this out- reliability, accuracy, and simplicity.

. $ ]
standing tuner featur 4. Functional diversity—single knéb control for Phono,

ng T.V.-F.M. and Phono all TV and FM channels, and UHF when needed.
. « . eleven models.

Write for all engineer-
ing data.

5. Economy in design with optional elements for

use in all price levels.

RM.A.
Member

671
“FOREMOST IN ELECTRONICS” s M n
L - -

CHESTER W. LYTLE, PRES.
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High in Light Output!

Produced with the Newest and Most Advanced
Type Equipment in the TV Industry

Here’s the precisely right tube for TV.

Here’s tube design based on more than forty 14, 160 R scre
) E : ’ ROUN‘D sc . 17, 194
years’ tube manufacturing experience. It’s REEN: 4,,..,
2 '6", '9“

Federal’s New-Day Kinescope, introducing a
new high in light output and fine performance.

Federal’s Kinescope is the new over-all ad-
vanced design embodying the ion-trap type
electron gun. Magnetically focused, magneti-
cally deflected, delivering the sharpest con-
trast and picture definition, it assures the user
quality-first pictures, quality-first performance.
For complete details, write to Dept. K-466.

Corporation

oL .‘f

FEDERAL TELECOMMUNICATION LABO. | . -
RATORIES, Nutley, N J. . .. 2 unit of VACUUM TUBE DIVISION, 100 Kingsland Road, Clifton, New Jersey

IRV &xV;sPwortdgwideRresearchiand In Canado: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q.

engineering organization.
Export Distributors: International Standard Electric Corp., 67 Broad 5t.,N. Y.

TELE.TECH + July, 1950



The look that keeps telephone costs
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Through his microscope this Bell met-
allurgist examines a bit of material
which is proposed for telephone use.
From what he sees of grain structure,
he gains insight into performance not
provided by spectrum or chemical anal-
ysis. He learns how to make telephone
parts stand up longer, so that telephone
costs can be kept as low as possible.

The items which come under scru-
tiny are many and varied, ranging
from manhole covers to hair-thin wires
for coils, from linemen’s safety buckles
to the precious metal on relay contacts.

In joints and connections—soldered
or welded, brazed or riveted — photo-
micrographs reveal flaws which would
escape ordinary tests. They show if a
batch of steel has the right structure
to stand up in service; Why a guy wire
let go in a high wind or a filament
snapped in a vacuum tube; how to
make switchboard plugs last longer.

In their exploration of micro-struc-
ture, Bell Telephone Laboratories
scientists have contributed importantly
to the metallographic art. You enjoy
the benefits of their thoroughgoing
testing and checking in the value and
reliability of your telephone system,
and the low cost of its service.

Photomicrograph N
of white cast iron ,,(.' ke
which is hard and \ 3 J" \',v_' #
brittle. % RO

B oz

P &

L& TN

Same iron ren-
dered malleable
by heat treat-
ment. Shows spots
of nodular
carbon.

Cap ¢
Examining specimen on metallographic microscope at Bell Telephone Laboratoriez. s
2%

Y et —
P -

S8
&3

»
?
ad A

WORKING CONTINUALLY TO KEEP YOUR TELE-
PHONE SERVICE BIG IN VALUE AND LOW IN COST

10 TELE-TECH -+ July, 1950
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Monoscope
Camera

TK-1A

VERT CENT

... 'patternmaker’’ for the industry

The test pattern produced by RCA Monoscope Cameras
is the standard by which picture quality has been judged
since the beginning of electronic television . . . in TV
stations. . . in laboratories. . . in TV receiver production.
These are the standard test-pattern cameras used by
many TV receiver manufacturers. These are the standard
“picture micrometers” used by TV stations to make
precision measurements of video transmissions.
Deliberately designed to excel in all things, RCA
Monoscope Cameras have earned the extraordinary re-

TELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

ENGINEERING PRODUCTS DEPARTMENT, CAMDEN.N.J.

4n Conada: RCA VICTOR Compony Limited, Montreal

spect of television men. Evenly lighted patterns as steady
as Gibraltar. Resolution as fixed as the cut of a diamond.
Operation as reliable as a ship’s chronometer.

Type TK-1A pictured here is RCA’s newest Mono-
scope Camera—built to the highest standards known.
It can be delivered to you with the familiar monoscope
pattern (shown above)—or with a pattern of your own
choice.

Ask your RCA Television Equipment Sales Engineer
for prices. Mail the coupon for data.

Radio Corporation of America
Television Broadcast Equipment Section
Dept. 87G, Camden, N. J.

Send me your technical bulletin on the RCA Type TK-1A
Monoscope Camera.

Name.

Company ot station . .
Address.
City. State .




® Hi-Q BC Tubular Ceramic Capacitors for b}D
passing, coupling and filtering are available with
any of three types of insulations:—clear non-
hydroscopic styrene coating (CN)...Durez impreg-
nated with low loss microcrystalline wax (SI)...
or a ceramic (steatite) cover tube sealed with a spe-
cially developed end seal (CI). The Hi-Q trade mark
is your assurance that like all H1-Q Components,
they rigidly meet specifications and are uniformly
dependable in every respect. As leading specialists
in the ceramic field, Hi-Q has come to be regarded
by producers of radio, television, communications
and electronic equipment as their best source of

technical assistance in developing components to
meet the needs of any circuit.

JOBBERS — Address: 740 Belleville Ave., New Bedford, Mass.
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PLANTS: Franklinville, N. Y., Olean, N. Y.
Jessup, Pa., Myrtle Beach, 5. C.
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Awother successtul starr with ﬂ“ M“NT |

s r

WHBEF-TV

ROCK ISLAND, ILLINOIS

Channel 4

Another Television station with an eye to the future! o
WHBF-TV now goes on the air with Du Mont equipment ;
assuring dependable, economical operation with all the

advantages of the Du Mont “Grow As You Earn” system
of equipment expansion. Air-cooled tubes, finest TV trans-
mitter engineering and quality workmanship stand for low-
operating expense characteristic of Du Mont TV transmit-
ting equipment.

WHBF-TV operates on Channel 4 in Rock Island, Ill., cover-
ing the Quad Cities Area. We take this opportunity to
congratulate WHBF-TV and welcome it to the ranks of the
ever-increasing commercial TV stations of America.

Remember, its smart business to investi-
gate Du Mont first — and then compare.

ALLEN B. DU MONT LABORATORIES, INC., TELEVISION TRANSMITTER DIVISION, CLIFTON, N.J.

TELE-TECH < July, 1950 13



TELE-TIPS (Continued)

“IF I BUY BLACK-WHITE SET
NOW can I later have it converted to
receive color-TV?” That is question
being heard increasingly in TV
stores? Perhaps such converters can
be made available later; with re-
sourcefulness of inventors and de-

signers, it would take courage to say
flat “no”. But color-TV experts who
have developed new tri-chrome sets
do not themselves offer much en-
couragement for color converters at
this time. “Better let customer buy a
whole new color set!” say they.

SERVICING COLOR-SETS will
offer no particular problems for
qualified TV technicians, insist fac-
lory engineers who have made spe-
cial study of maintenance of new
tri-chrome receivers. If a technician
thoroughly understands present tele-
vision receivers, he will find color-TV
far less of a step in advance, than
was recent black-white TV over mere
audible radio receivers.

COLOR-TV CAMERA can un-
doubtedly be developed by inverting
the principle of the new color-kine-
scope, and this will probably come

...perfectly reproduced by THOMAS tubes!

Behind the effortless Big Top performances are years of intensive training, o heavy

investment in special equipment, and a constant search for ways of improvement.

Likewise, behind the flawless performance of Thomos tubes are o highly trained

engineering staff, the most modern equipment (much of it specially designed), and
o continual research progrom aimed ot producing an ever better picture tube.

So when you buy a Thomas tube you are getting a “star performer” in every sense
of the word. Insist on the BEST — Specify Thomas television tubes!

THOMAS ELECTRONICS, Inc.

118 Ninth Street

14

Passaic, New Jersey

along in time. But meanwhile all
color cameras to be used in TV sta-
tions in near future will employ three
separate orthicons with color filters
and dichroic mirrors. Three such
complete color cameras will be needed
for each TV station. These somewhat
complex and bulky color cameras are
relatively easy to build and can be
handled well by qualified technicians,
so that development of a single-tube
color camera will probably be post-
poned for the present.

BW-TV vs CTV! These will be
short hand terms you will be seeing
and writing often during next few
years, as you distinguish between
“old-fashioned black-white televi-
sion” and the new glories of color-TV.
Or mebbe we’ll just simplify it to
WTV vs CTV

COLOR-TV SET prices have been
predicted over a wide range, with
minimum 16-in. sets running from
$400 to $800. The latter (and even
$1000) has been the estimate of more
skeptical. But men behind RCA color
job still stand on only a 509% advance
over old TV, with $400 as possible
selling price of a minimum 16-in. job.

LAWRENCE COLOR-TV—As we
get the story, this new tube devised
by Dr. E. O. Lawrence of the Univer-
sity of California, Berkeley, Calif.,
(who is also the famed inventor of the
cyclotron) depends for its color
operation on a series of vertical slats
inside the tube, just behind the tube
face. Alternate slats carry red
phosphor, and the intervening slats
blue phosphor. The tube face itself is
coated with dots of green phosphor. A
charge on the red slats will deflect the
electron stream to excite the red
phosphors; similarly with the blue
slats. Absence of any charge permits
the electron stream to pass between
the slats and excite the green on the
tube face. From this explanation we
are not clear that color values would
be the same from different front view-
ing angles, since it would appear that
along the center line, with the slats
viewed edge-on, the red and blue
components would be deficient.
Owners of the patents will divulge no
explanation at this time.

TV STATION AVERAGES—With
the aid of the material presented in
TT’s Television Station Data Chart
in June, our staff statistician finds
that the average TV station has:

An antenna height of 699.3 feet
(above terrain), based on reports of
107 stations.

3.95 studio cameras, based on re-
ports of 90 stations.

3.39 field cameras based on reports
of 84 stations.

TELE-TECH ¢ July, 1950
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CAPACITORS

Silicone=Secled
for Life!

GENERAL

Silicone the amazing new synthetic—
made headlines when General Electric
brought it out during the war. It’s news
again todayfor G.E. has now made
Silicone bushings and gaskets a standard
feature of all its specialty capacitors up
through 5000 volts.

This means that your new G-E capacitor
is sealed positively, permanently—for max-
imum life. For Silicone seals by compres-
sion alone, without the use of contaminat-
ing adhesives. It will never shrink, loosen
or pull away—it remains elastic at any
operating temperature a capacitor will
ever meet. Moreover, it is impervious to
oils, alkalies and acids, and its dielectric
strength is permanently high.

This exclusive G-E feature—with the
use of highest grade materials, with strictest
quality control and individual testing—
make General Electric capacitors finer and
more dependable than ever before. Appara-
tus Dept., General Electric Company,
Schenectady 5, N. Y.

Silicone bushings used Silicone bushings and

with capacitors 660-v a-c, plastic cups used with

or 1500-v d-¢c and lower. l capacitors 660-v a-¢, or
—+ 1500-v d-¢ and lower

Silicone gaskets and plas-
tic stand-offs used with
capacitors rated 2000-v
d-¢c and lower.

Silicone gaskets and por-
celain stand-offs  used

with capacitors rated
2500-v to 5000-v d-c.

TELE - TECH
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Type 892ZXY Aerolites*—Aer-
ovox-improved metallized pa-
pPer capacitors were devel-
oped to meet Present-day re-
quirements for capacitors of
improved reliability and re-
duced size. Type 89ZXY Aer-
olites* are metallized-paper
capacitors in hermetically-
sealed metal cases. Other Aer-
olite’ capacitors are available
in tubular, bathtub and other
case designs.

Type P1232G Miniatures—
Metal-cased, meftallized-paper
capacifors featuring vitrified
ceramic terminal seals for
maximum immunity to cli-
matic conditions —heat, cold,
humidity. For severe-service
applications and for usage in
critical as well as ultra-com.
Pact radio-electronic assem-
blies.

Type P83Z Micro-Minia-
tures*-—Smaller than previous
“’smallest’” —a distinct depar-
ture from conventional foil-
paper and previous metal.
lized-paper constructions.
Radically new metallized di-
electric makes possible excep-
tionally small physical sizes.

Type SRE Bantams:—The
smallest electrolytics yel. Es-
pecially suitable for personal
radios, filter circuits and sim-
ilar functions. Hermetically-
sealed aluminum can with di-
ameter-reducing stud termi-
nals. Improved processing
and materials combined with
more efficient space utiliza-
tion, means smaller sizes
but no reduction in life.

Type ‘87 Aerocons—Seli-

molded plastic tubulars with -
new impregnant, Aerolene;

new rock-hard Duranite end

seals. All the performance
characteristics of molded-

plastic capacitors at a price

close to that of conventional

paper tubulars. Excellent heat

and humidity resisting quali.

ties. Operating temperatures: =
of —30° C to 4100° C.

- AEROVOX

® Tell us what you are designing or producing. Our
engineers will gladly show you better assembly pos-
sibilities with marked economies. Literature on re-
quest. Write on your letterhead to Aerovox Corpora-
tion, Dept. DF-65, New Bedford, Mass.

Available in two case sizes
(3/16 x 7/16" and 1/4" x
9/16”); voltages of 200, 400,
600 operating temperatures
range from —15°C o 485° C
without derating.

There is something new in sizes!

® Never was so much capaci-
tance packed into so little bulk.
And with improved performance
and life, too. Aerovox Research
and Engineering have developed
capacitor materials that now chal-
lenge the thinking of the progres-
sive radio-electronic designer on
several counts:

For elevated temperatures: Im-
munity of Aerolene impregnant
and Duranite end fills. For humid-
ity extremes: perfected hermeti-
cally-sealed metal-can casings

even in tiniest sizes. For minia-
turizations: perfected metallized-
paper sections. For compact fil-
ters: smallest electrolytics yet.
For maximum reliability: the most
conservative ratings. For Jower
prices: advanced engineering
backed by highly mechanized
fabrication.

New design thrills at your fin-
ger tips! That's what these latest
Aerovox capacitors mean to you
by way of still better radio-elec-
tronic assemblies.

#rrade-mark

CAPACITORS + VIBRATORS « TEST I'NSTRUMENTS

EROVOX

capacitors

AEROVOX CORPORATION, NEW BEDFORD, MASS., U. S. A. « Sales Otfices in All Principal Cities:
Export: 41E. 42nd St., New York 17, N. Y. « Cable: AEROCAP. N. Y. o In Canada: AEROYOX CANADA LTD., Hamilton, Ont.
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The New ML-2C39A"...

Proving once again that

. makes The ?Wm

1. Design of cathode lead for positive adjustment and
control of transconductance; limits are 20,000-23,000
umhos or only 25% of permissible specified range.

2. High temperature ceramic in hot cathode end elim-
inates danger of gas evolution from glass at high tem-
peratures. Assures better protection under overload
conditions.

3. Uniquely processed mesh grid assures greater fre-
quency stability with variation in grid dissipation.

4. Gold over silver plating to maintain optimum sur-
face conductivity even in corrosive atmospheres.

5. Machlett’s high vacuum processing for good cath-
ode activation and freedom from gasiness.

6. Stronger glass-metal seals. Less breakage inserting
and removing tubes,

* Conforms with recently issued JAN specifications.

ML-2C39A

Electrical

Cathode: Coated Unipotential
Heater Yoltage ............c..c0nn
Heater Current . ..................

6.3 volts

Amplification Factor {Average)......... 100

Direct Interelectrode Capacitances (Average)

Transconductance

Radio Frequency Power Amplifier
Class-C FM Telephony or Telegraphy
{key-down conditions, 1 tube)

Maximum Ratings

D-C Plate Yoltage . ......covevennns 1000 max
D-C Cathode Current ......coovveeen 125 max
D-C Grid Voltage . .. .......o.vennn —150 max
Peak Positive R-F Grid Voltage. ...... 30 max
Peak Negative R-F Grid Voltage. .. .. —400 max
Plate Dissipation . .........c.c.ovvunn 100 max
Grid Dissipation . ...........c00enn 2 max

Grid Plate . .........ovneneinnnnnn 1.95 mufd.
Grid Cathode .................... 6.50 pufd.
Plate Cathode ... ............ veo.. 0.035 uufd.

] l GENERAL CHARACTERISTICS

1.0 amperes

(ib = 70 ma., E, — 600 v.) (Average). 23,000 umhos

. volts
. ma.

. volts
. volis
. volts
. watts
. watts

For assistance on your specific problem, write to Machlett Laboratories

TELE-TECH < July, 1950

OVER 50 YEARS OF ELECTRON TUBE

or contact your local Graybar office.

ML-381 FOR PULSED APPLICATIONS
Maximum Ratings (Tentative)

ep, PEaK .. i 3500 volts
ip,Peak ... 4.5 amps

gy Peak s s am. s Maddie e see e 2.0 amps

Ipe QVE sissmcmn seaisiosssscpassmenssons 30 MA

bg, QY€ sosisnonumneeee s snmenmnisos 15 MA
T,pulselength . ..viiiieeiiiiien 5msec

AUty B e s oo seRiBos o oo bbb udesiee 1%

Ef] wrspe openonsionssm ool olelolte ool so) o Balelo% A-lelelo s 55 volts = 5%

In ail other respects the ML-381 is electrically and
mechanically interchangeable with the 2C39A.

Look T the Tedbe SpeciabesT”

Long experience in the development and manufac-
ture of the 2C39A electron tube has given Machlett
Laboratories a comprehensive understanding of the
operating problems encountered in a wide variety of
applications of this tube type.

EXPERIENCE
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or adequate supplies of resistors in an ever-widening

-~ market, depend on IRC logistics. Already the "

largest manufacturer of resistors in the world, IRC has
increased its output tremendously to meet your _
requirements. And in addition, IRC capacity is now
being supplemented by licensees in Canada and
Denmark —while English, Australian and Italian a
licensees provide resistors for other world markets
formerly supplied from the United States. IRC
availability extends.even to your urgent, small-order
requirements for standard resistors. Through our
Industrial Service Plan, your IRC Distributor can
supply these promptly from full stocks P
of the most popular types and sizes.

Stock-piling of advanced BT’s

has been proved practical by IRC's study of resistor-use
patterns. A recently completed three-year profile shows
that 80% of the BT resistors used in TV and radio
equipment include only 30 values. This holds true despite
design changes and shifts in the industry's emphasis on
sets. And these facts prove that you can now simplify
BTS purchasing, stocking and expediting practices by placing
Y2 watt long-term orders covering your basic, recurring needs for
BT's. Engineered to meet JAN-R-11 specifications for fixed
IBTR composition resistors, IRC BT's have established their
s watt superiority in all important characteristics. Bulletin B-1
1 brings you full details of IRC BT's, and a copy of our

study is yours for the asking.
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The right Resistors. ..

for precision applications often require a cambina-
_ tian of characteristics. IRC Deposited Carbon PRECISTORS com-
* / bine accuracy and economy in:—Circuits in which the characteristics of
carbon composition resistors are unsuitable and wire-wound resistors
too expensive — Metering and voltage divider circuits requiring high sta-
bility and close tolerance of the resistance values — High-frequency
applications. The two sizes of IRC PRECISTORS are manufac-
tured to customers' specifications, rather than to standard RMA
valves (subject, of course, to minimum and maximum values

for each type). For complete

data on characteristics and
valves, mail coupon
for Bulletin B-4,

Dependable source of small-size controls...

IRC meets your requirements with the new '%s’’ Type Q. Mechanization

of production.and testing assures increased supplies of these miniature
controls. And elimination of hand operations provides complete uni-
formity of construction and performance. New 1RC Type Q Controls

La® are rugged and compact. Resistance element is the best IRC has
ever produced. Increased arc of rotation permits the same
resistance ratios used in larger IRC Controls. IRC Type Q's are
characterized by low noise level, negligible changes in resis-

tance even after long exposure to humidity, unusual

= durability and efficiency, and odaptability to
a wide variety of small-space applications.
Bulletin A-1 gives full information.
o .

Power Resistors ® Voltmeter Multipliers
* Insulated Compositicn Resistors ® Low
Wattage Wire Wounds ® Controls
® Rheostats ® Voltage Dividers ®©
Precisions ® Deposited Carbon
Precistors ® High Frequency and High
Voltage Resistors ® Insulated Chokes

INTERNATIONAL
E RESISTANCE COMPANY
401 N. Broad Street, Philadelphia 8, Pa.

in Canado: International Resistance Co., Lid., Toronto, Licensee

Modern mass

production equipment. .-

plus exclusive manufacturing techniques, make
IRC Insulated Chokes relatively inexpensive
— and offer considerable savings
ordinary types. Available in two sizes, IRC
chokes are insulated in molded phenoli
housings for full protection agains
high humidity, abrasion, domage dur
ing assembly, and danger of shorting
to chassis. "Q" improves with rise i
frequency ond is sufficiently high fo
broad-band tuning in FM and TV re

gions. Resistance is low enough tc

permit use as filament choke

for moderately high powe

tubes. Coupon brings you

full information

Bulletin H-1

ove

§ e i G S S mme S S A e e e -
’

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

Pleas m mpiet

TITLE NER— e
COMPANY.
ADDRESS.



in FMA TRANSMITTING and RELAY EQUIPMENT

In producing types of equipment that represent the greatest advances in FM transmission and re-
ception, from the first beginnings in 1935 to the very latest in microwave relay, REL has maintained
its engineering leadership through high standards of research and design as well as rigid standards
of quality.

A 3 V3 Invariably, the performance of REL equipment exceeds the re-
B = = quirements of the service for which it is designed by a wide
BEK on :

00

i 9

i

*

| ! Among REL's 1950 products are:

Studio-to-Transmitter Relays
i Mobile Remote Pickup & Relay
Multi-Channel Repeater Type
Microwave Communication Systems
Broadcast Microwave Relay
CLLLTR(TE » F.M. Broadcast Transmitters
e N wa d W] . .
Special Purpose Receivers for
Transit-casting

Store-casting
] Recording Field Data
'l -

Tl =
[

In every REL product, Absolute Dependability is a
“must”. All units are crystal controlled. All transmitters
employ the SERRASOID MODULATOR, outstanding

for its simplicity, superior performance, and long time
_ stability. AIll have the true FM characteristic of lowest

noise level and minimum of distortion. In final tests,

REL 900 MC Studio-to-Transmitter in ease of installation, in economy of operation, REL

EM Relay Link, model 707-B, with units stand alone.

Serrasoid modulator. Used by many

broadcast  stations for program

service from siudio to AM or FM ﬁm

'ruqsmiﬁers, or both. Effects large € ARMSTRONG

su.vlngi_s comiuredd.tc; the codsf of e REL transmitter for multi-channel
wire lines where distance and ter- radio  co unication systems as
rain contribute to high costs. Com- : o : 2 used b I:::!‘in Airlinesylndusiriul
pletely crystal controlled. Designed Literature covering any REL unit will be and Terephone gServices '

for semi-unattended operation. sent on request. ’

REL crysfal controlled FM relay re- REL 10 KW Serrasoid-modulated REL Model 708-B FM Transit re- REL 50 watt FM remote pickup and
ceiver, model 722. A special pur- transmitter used by Bayerischer ceiver. Manufactured for and dis- mobile fransmitter link, model 695,
pose receiver for transmitter to Rundfunk in Munich, Germany, atop tributed nationally by  Transit designed for continuous duty in the
transmitter link. Similar type of a 5,500-foot mountain. First German Radio, Inc., Cincinnati, Ohio. presentation of remotely-originated
receiver used by the Bureau of FM civilian station in the Western programs, with quality comparable
Standards for recording field data Zone. REL Microwave STL supplies to fixed studio facilities. Frequency
such as continuous readings. of programs from Munich studios. range, 150-175 MmC.

signal variations.

RADIO ENGINEERING LABORATORIES, Inc.

Dept.T + 36-40 37th Street, LONG ISLAND CITY 1, N.Y.
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The Men Who Really Control
the Radio Spectrum!

Members of IRAC, and Government Depariments Represented

E. W. Loveridge.................... Agriculture S. L. Windas ...t Interior

Maj. R. G. Hall..................... Air Force I, W.Conrad ... ..............c..¢ Justice

Lt. Col. W. M. Lauterbach........... Army A. Oshourne ............ e Maritime
L. H. Simpson . ............. ... Commerce Comdr. J. M. Grider ................ Navy

A. L. Meintosh ..................... FCC Jo 8. Cross........c.oeiiiiiiaiians State

Most radio executives and radio engineers are under the impression that the U. S. ether,
our medium of radio communication, is controlled by the Federal Communications Com-
mission. But not so!

For actually the FCC plays “second fiddle” to an inner Government group, reporting di-
rectly to the President, called the Inter-department Radio Advisory Committee. Little is ever
heard about IRAC, but this group, made up of the individuals listed above, is the one which,
by law, has “first choice” in withdrawing from the entire useable radio spectrum those fre-
quencies desired by the Government agencies.

*x Kk K

Did you realize that already IRAC has preempted about ONE HALF of the spectrum,
for present and future use by the Government? The half that remains is then turned over to
the FCC for assignment to the general public. The resultant scarcity of channels often forces
litigation and also costly, interminable hearings in order that the allocation of this precious
frequency space be made in the best interest of the public. Meanwhile Government agencies
are “sitting on” valuable blocks of frequencies, most of which are seldom used. In fact, for
some of these Government blocks, equipment has not been even ordered!

Why does IRAC do this? On what basis does this committee allocate frequencies to its
members? Only those who take part in the secret, star-chamber sessions of the Inter-depart-
ment Radio Advisory Committee know the answers.

*x K* X

TELE-TECH has been told by those close to IRAC that this Government agency demands
— and takes — in practically all portions of the spectrum, an EQUAL share of space with
the commercial FCC licensees.

This wholesale grabbing has resulted in the present 50-50 division; a division maintained
in spite of the fact that the peacetime radio communication needs of the Government are
vastly overshadowed by the growing demands of thousands of commercial users of the ether.

Why should not members of IRAC, holding half of our valuable radio channels, be made
to justify such occupancy just as fully as must the licensees under FCC?

Let us have a showing,—in a manner that will not compromise national security, — of
public interest, convenience and necessity regarding the IRAC-held frequencies!

o TJuly, 1950
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The R A D A R S C O P E Revealing af a Glance

THE FCC

COLOR-TV FIRST, UHF, FREEZE-END!—As
forecast in TELE-TECH in previous reports, the FCC is
going to render its first decision on the all-important
subject of television with regard to color-television—
what system or systems will be sanctioned and how
public color-video service will be implemented. The
color-TV  ruling (undoubtedly to be the lengthiest
opinion in the Commission’s history) may be issued
during this month or at the latest during the early or
middle part of August. What is more important from
manufacturing and economic standpoints of the televi-
sion industry is the lifting of the “Freeze” on the
ztation construction permit grants in the “low” or
VHF video channels. But this has to await the end of
this year, according to FCC Chairman Wayne Coy.

COLOR TV

RMA’s fundamental and continuing policy on color-
TV, as defined to TeLe-TecH by past President R.
Cosgrove, favors “making color-television available at
lthe earliest date consistent with sound standards.” To
this end, RMA has urged FCC not to approve final
volor standards until NTSC recommendations and
adequate field and home tests have established their
soundness. RMA also emphasizes the imperative im-
portance of compatibility.

With such a platform looking te promotion of sound
color-TV, reaffirmed for the future, the editors gladly
withdraw an inadvertent line,—written with a different
intended meaning but inferring past slowdown of
public acceptance of color,—on page 18 of TELE-TEcH’s
May issue,—this in the interest of industry unity and
the great color-TV future ahead for all.

RMA has now become RTMA—the Radio-Television Manufacturers
Association. And here are Past-President R. C. Cosgrove, FCC
Commissioner George E. Sterling (author of the Radio Manual
and other radio volumes). Dr. W. R. G. Baker. director of the
RTMA Engineering Department and vice-president in charge of
General Electric’s Electronics Division, Syracuse. N. Y., and
Past-President Paul V. Galvin, president of Motorola. Inc. Picture
taken at Chicago June 8 meeting, when new name was voted
by the membership

22

UHF

EVENTUAL TV MOVE?—The time table of the FCC
program of activities calls for another lengthy series
of hearings in the Fall on television UHF stations,
classification of metropolitan, rural, community and
perhaps some intermediate class stations, oscillator
radiation, stratovision, polycasting, non-educational
television channels, metered television, and the other
components making up TV standards. This may augur
that on the basis of the latter proceedings the FCC
might come up with the threatened proposal of moving
all VHF television at some future transition date of
five or ten years into the UHF spectrum.

FREQUENCY MODULATION

COY SUMS UP—Said FCC Chairman Coy to the
RMA convention at Chicago, June 8: “FM, despite its
many growing pains as an infant service, has in these
five post-war years grown to more than 700 stations
that give the nation more total nightime coverage than
is given by all the regional and local AM stations,
after AM’s quarter-of-a-century existence. The area
covered by these stations holds 100,000,000 people. A
survey just completed in New York City shows that
there are now three times as many sets with FM as
there were two years ago and furthermore that the
number of families actually using their FM sets has
also tripled. It also found that more than 10% of all the
homes are using their FM sets in preference to AM.”

IRAC CHALLENGED

THOSE MILITARY FREQUENCIES are still under
attack. Although the general allocations plans for TV
consider VHF to 216 MC, and UHF from 470 to 890
MC. there is growing pressure to make the military
“put up or get out”. The future of TV depends on ad-
equate propagation. VHF is known to provide suitable
service, but UHF is not only comparatively unknown,
but is also far inferior as regards shadow fill-in and
attenuation. .

The best thing for TV would be a continuous spec-
trum, and while the presence of firmly established
services between channels 6 and 7 probably precludes
it, there is no reason why the additional channels should
not be added at the end of the high band after channel
13. “Military secrecy” makes it next to impossible to
obtain figures on the amount of use the government
makes of the frequencies from 225 to 328.6 MC, and
335.4 to 400 MC. But such use is reported to be negli-
gible. Since much of this use is for aircraft, and is
therefore line of sight, shifting the government to the
proposed UHF TV band would not work any hardship
particularly in view of the fact that most of the equip-
ment is push-button controlled. Now is the time for
the industry to make a concerted effort to obtain a just
and fair distribution of frequencies. Once the new allo-
cation plan is ratified it will be too late, and TV will be
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stuck “upstairs”, overhung by the tentalive threat of
Chairman Coy that all TV may go to the UHF!

AVIATION

VHF OMNIRANGE—Hints that this VOR program
is not as successful and widely accepted as was at first
expected, continue to appear. It is contended that the
VOR’s are wasteful of air space, and fail to provide
the clear-cut accuracy vital to safe air navigation.
This is particularly so in the East, where flight paths
of 30 miles wide cut too deeply into the congested air
space. The use of airborne radar, plus beacons, for
navigation is favored by some of the larger airlines,
and it is rumored that with a little encouragement they
would turn to this form of navigation. Radar certainly
offers advantages since it can be used to indicate
inclement weather ahead, as well as the proximity of
other aircraft, in addition to its primary function of
accurate navigation.

FACSIMILE

MULTIPLEX INCOME—By the use of multiplex it
is possible for any FM station to operate two simul-
taneous services without mutual interference. Thus
in addition to the normal FM sound channel carrying
speech and music, the FM broadcaster has available, on
the same carrier wave, an entirely different service
which delivers printed matter from the broadcast re-
ceiving set.

The cost of adding a multiplex facsimile channel to
an FM sound station is relatively small, as may be the
cost of facsimile operation and programming. Since the
FCC now permits the sale to advertisers of white space
on the pages of the facsimile newspaper, the FM broad-
caster is provided with a new source of income which
should more than meet the expense of the facsimile
operation, and thus contribute to the cost of the FM
sound operation.

TV ACCESSORIES

LIGHTNING ARRESTERS—Manufacturers of light-
ning arresters for use on TV receiving antennas may
be interested to know that a large number of the
dealers and organizations installing antennas disdain
to use these items—not because they don’t want the
protection, but because they consider most arrestors
as a source of trouble. This is especially true in fringe
areas, and wherever reception is ecritical. Arrestors
are said to develop both mechanical and electrical
troubles, especially when exposed to the weather, such
as loose and/or intermittent contacts, shorts, high-
resistance leakage paths—which faults may result in
“static”, picture flashes, picture deterioration, signal
loss, etc.

Arrestor makers might do well to (1) insure that
their products are not susceptible to these faults, and
(2) point out to prospective customers via their adver-
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Robert C. Sprague, new president of RTMA is president
of the Sprague Electric Company of North Adams, Mass..
and a former chairman of the RMA Parts Division. During
the War he was chairman of the OPA Radio Industry Ad-
visory Committee and a member of the WPB Advisory
Committee on Condensers. More recently. he has been
directing a naticn-wide trade educational program as chair-
man of the RMA ““Town Meetings” Committee. President
Sprague is a son of the famous electrical engineer-in-
ventor, Frank Julian Sprague. who ranks with Edison. and
pioneered the electrification of street railways, railroads
and elevators

tising and circulars that they are incorporating con-
structional features which make the arresters trouble-
free.

OVERSEAS

INTERNATIONAL TV FOR WORLD PEACE—
Since il is thought to come too late in the present
Congress, the proposal of Senator Mundt, South
Dakota Republican, for the establishment of micro-
wave relay networks in foreign countries to serve
community television receivers with programs that
will depict the American “way of life”, is an idea that
may come to fruition during the next session of the
new Congress next January if the “cold war” threat
continues. Senator Mundt quoted in his proposal the
views of Brigadier General David Sarnoff, RCA Board
Chairman, who has always advocated that television
could be a potent tool for world peace. The Senator’s
plan calls initially for a 22-station microwave system
in Japan, Turkey, or Indonesia, to cost $4.6 million
and a 71-station system in the Philippines to cost $3.86
million, while the costs for other countries are yet
to be presented to Congress. He would have the com-
munity TV receivers of theatre size. Like Gen. Sar-
noff, the Senator envisions iransoceanic television pro-
gramming.
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Console Modifications

Custom-built consoles are expensive but are easy to ope-
Company console which are dealt with here make them

By Q. G. CUMERALTO, Chief Engineer, WRZE, York, Pa.

TUDIO operation can often be

improved by a few simple
modifications in the control circuits
of audio console. Since no two
studio layouts are alike and the
equipment requirements never the
same, use of production equipment
sometimes has disadvantages. This
article shows how many of these
disadvantages may be overcome.
Although, of course, custom built
equipment is the ideal solution the
cost is quite high, and most opera-
tors must be satisfied with produc-
tion models.

By way of illustration the modi-
fications made on the console at
WRZE are discussed. As there is
only one studio and an announce

L
+60

NORMALLY
ENERGIZED

GHANMNEL 3
PRG=AUD SW

booth, it is necessary to do con-
siderable combination work from
the control room. Thus, provision
for another control room micro-
phone and a third turntable seemed
advisable during installation of the
station equipment.

The console used is the RCA
Model 76-B2 Consolette. Anyone
familiar with this console will
realize it serves the aforementioned
needs adequately as far as audio
input channels are concerned. How-
ever, a few changes in the control
circuits were necessary to accom-
plish control room speaker muting
when using the second control room
microphone. It also seemed advis-
able to change this muting circuit

CHAMNMEL 4 K4
PRE-AUD SW,

REMOTE

ANNOUNCE Sw KT
CONTAGCTS NORMALLY
CLOSED

Fig. 1: Circuit for muting studio speaker in normal position of master control switch.

Fig. 2: Simplified diagram of K4 and K7 connections to make changes described in text.

o
+ 60

NORMALLY
DE-ENERGIZED

ANNOUNCE SW.
KT

24

PRG-AUD 5w,
K4

so that it would be necessary to
operate only one switch to put the
control room on the air.

The audio circuits are straight-
forward, with provisions for han-
dling two studios, announce booth,
control room microphone, and two
turntables. There is also accom-
modation for six remote lines and
the necessary monitoring circuits.

Only the control circuits of the
Studio B microphone number two,
the control room microphone and
the announce booth are discussed at
this stage. The three microphones
mentioned all appear on a three
position switch which controls the
input to channel four. This switch,
K7, also controls the control room
speaker muting, and operates in
conjunction with the Prg-Aud
switch, K4, to control speaker
muting in studio B when K7 is in
the Stdio B position; (this is the
center, or ‘“normal,” position).
There is also provision for control-
ling external “On Air” relays for
the control room, announce booth,
studio A, and studio B, with con-
tacts to operate audition light re-
lays for studios A and B. In addi-
tion, there are internal speaker
muting relays for studios A and B,
and for the control room, all wi'h
contacts to operate an external an-
nounce booth muting relay. Only
the muting relays and contacts used
for studio B and control room
speaker muting are involved in the
change.

Control Room Muting Circuit

The changes are based on a sim-
ple muting circuit. The Prg-Aud
switch, K4, for channel four is not
in this circuit. The relay, RL-3, is
normally de-energized, with the coil
shorted out by the closed contacts
on K7. Putting this switch into the
“local” position opens the contacts,
energizes the relay, and mutes the
speaker in the control room.

Fig. 1 shows the studio B relay
circuit for muting the studio B
speaker with K4, when K7 is in the
center or “normal” position. Again,
only the contacts in use are shown,
operating with relay RL-2 normally
energized. Closing either of the
switch strings in parallel with the
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~Provide Audio Flexibility

rate. Modifications of the RCA 76.B4 and US Recording
the equal of many specially-designed high-cost installations

coil will short it, causing the relay
contacts to open, and muting the
speaker. Each string of switches is
made up of two sets of contacts
on K7; one set operates in the ‘“re-
mote” position and one set operates
in the “local” position.

In series with each pair of con-
tacts on K7, is a set of contacts on
K4: program contacts in one string
and audition contacts in the other.
The overall operation of these cir-
cuits is as follows. Putting K7 in the
“local” position opens the switch
strings in parallel with the studio
B relay RL-2 (K7 contacts nor-
mally closed). Therefore, K4 is in-
operative. Opening the circuit of
Fig. 1, also opens the contacts of
K7 and mutes the control room
speaker at this time. With K7 in
the center position the switch
strings of Fig. 1 are open only in
the Prg. or Aud. position of K4.
Thus, closing the contacts of either
the Prg. side of K4, or the Aud.
side of K4 will complete one of the
switch strings shorting the coil
which opens the relay and mutes
the studio B speaker. In the remote
position, K7 again opens both switch
strings, as shown in Fig. 1, without
affecting the operation of the circuit
as shown. In this position K7 closes
a pair of contacts to operate the an-

LOCAL

-
7 ' I—E‘:‘

—_—

MIKE 4
STU. B2 8 T "‘E:

—

ey

il

INPUT TO
PRG- AMP

THESE CONTACTS
USED IN CONJUCT-
{ON WITH CONTACTS
ON K 4 SEE TEXT.

TO 1.8 SW THEN
T0 RL3 PLUS

T0 7.8 REMOTE

TO EXTRA SW-THEN TO GRD.

CONTACTS
ON K4

X - LINE BROKEN.
TO K4 (ON 7684 ONLY)

— e — e P

Fig. 3: Switch K7 as installed in 76-B4 console showing circuit changes by broken lines

nounce booth muting relay.

The console was modified to
operate as follows: The announce
booth appears on the studio B
microphone number one position,
and operates as studio B. The con-

trol room microphone appears on
channel four when the remote-local
switch K7 is in the local position;
control reom microphone number
two appears in the ‘“remote” posi-
tion, and the third turntable in the

Fig. 4a: US Recording Co. console original connections. Fig. 4b: Modifications to console to obtain muting arrangements similar to Fig. 2
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CONSOLE MODIFICATIONS (Continued)

center position. As mentioned pre-
viously, it was desired to eliminate
the necessity for operating K7 and
K4 when putting the control room
on the air. With this modification
the need to operate both is required
only when using the third turn-
table. Fig. 2 is a simplified diagram
showing the connections of the con-
tacts on K4 and K7 {0 make possible
the operation described above.
Comparing Figures 1 and 2 makes
the modifications quite clear.

Modifieations 76-B4 Console

Fig. 3 is a copy of the RCA dia
gram of switch K7, with the dotted
lines showing the changes. This
switch has an extra set of contacts
which were used to control the an-
nounce booth muting. However,
since announce booth was con-
rected to the studio B microphone
number one channel these contacts
were useless. They terminate on
terminals 75 and 76 and are in series
with the contacts A on Fig. 4. Re-
quired now is a set of contacts on
K4; one set on the Prg. side, and
one set on the Aud. side, to place in
parallel with the contact on K7 (see
Fig. 2). After this modification to
the model 76-B4 RCA console, an
extra set of contacts on K4 appear
in parallel with the extra set on K7,
(previously used for the announce
boo'h muting) also terminating on
terminals 75 and 76. If this model
console is used, parallel the contacrts
as shown in Fig. 3. The RCA 76-B2
does not have the extra contacts on
K4. So it becomes necessary to in-

Fig. 5a, b: shows modifications to add aqudition and “on air’’ lights to consoles not so equipped.

RL*I l

Fig. 6: Schematic
diagram of remote
switch connections
to cueing ampli-
fier when remote
switches are off

stall a new K4. However, if studio
B does not exist the contact former-
ly used in the studio B microphone
number two circuit becomes avail-
able. In the case in point it was
necessary to open this circuit. This
was done to prevent muting the an-
rnounce boo'h when using the third
turntable. Notice that K4 and K7
are in series, and this series circuit
is in parallel with K3, the studio B
microphone number one switch.
Fig. 4 shows the changes made on
the US Recording Company console
previously installed at WRZE. Gen-
erally speaking, the operation of the
muting circuits were the same as
the RCA 76-B2. Fig. 4a shows the
original circuit, with the modified
version shown in Fig. 4b. Note that
studio B, and control room speaker
muting are controlled by switch 1,
the equivalent of K7 in the 76-B2,

STuDIO A

MUTING &
ON AIR
LIGHTS

+ 105 v,

Sw 3

CHANNEL ONE

SW 4

CHANNEL Two.
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REMOTE Sw.

REMOTE MIXER.

REMOTE LINE.

CUE AMP.

NOTE. EACH REMOTE
SW.1S MODIFIED AND
CONTACTS CONNECTED
IN PARALLEL.

MON. AMPLIFIER
oUT»UT.

OTHER REMOTE SW.

in the previous circuit example.

The addition of audition light re-
lays to a console not so equipped is
shown in Figure 5 This shows the
changes in the mike switches neces-
sary ic operate the additional re-
lays. While making this modifica-
tion it would be wise tc include pro-
visions to have the talk-back switch
over-ride the Prg.-Aud. switch,
when in the Aud. position. This will
save a lot of time during rehearsals.

Connection of the remote lines to
the turntable cueing amplifier, when
the remote switches are in the “off”’
position, is also a simple matter.
This method is often to be preferred
to the over-ride provisions now on
mos‘ of the late model consoles.
Figure 6 is the diagram of the re-
mote switch. All switches are wired
in the same manner and then
paralleled.

Talk-back provisions are included.

STUDiO A

MUTING 8
ON AIR
LIGHTS

AUD
LIGHTS

+ 105 v

MUTING CONTACTS
IN SERIES WITH

RiL-1  SEE TEXT.
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FREQUENCY MODULATION

Medium offers lowest cost per listener
combined with adequate coverage in many

areas. See FM Map,

AR from being the Forgotten Me-

dium that its detractors would
have it, FM is providing an increas-
ingly valuable service to a large
part of the United States. The FM
Survey Map included in this issue
has been compiled on the basis of
reports from the operators of FM
and AM stations, and shows the
actual areas where blanket recep-
tion is obtained.

One fact which stands out, is the
lack of use in those western regions
where FM’s qualities make it the
only choice for adequate coverage.
It is in the southern and western
portions of the US that maximum
population coverage can be obtained
from the static free characteristics
of FM with minimum power.

For purposes of calculating AM
coverage 100 pv/m and 500 w#v/m
contours are used by the FCC and
the broadcasting industry for day
and night service respectively—
for clear channel stations. These
figures presuppose that the only
interference level to be overcome

Part Il of this issue

is static. For other classes of station
the day figures are 500 xv/m, and
up to as high as 16mv/m at night,
depending on the amount of inter-
ference. Many class II 50 kw AM
stations are limited to 5mv/m or
more at night.

FM coverage is based on service
to the 50 #v/m contour. With the
new high sensitivity high noise re-
jection receivers now on the market
adequate FM reception is possible
out to the 15 wv/m contour. For
sparsely populated, rolling or flat
country, such as abounds in many
parts of the west where there is
little man made static FM offers the
lowest cost per listener. A point of
significant interest to the networks
is the fact that with the exception of
CBS, more network programs could
be heard in the 40 test areas on FM
than on AM! Although complete
figures are not available, based on
the returns to date it would seem
that this state of affairs exists in
many other parts of the country.
In many parts of North and South

Carolina the only source of some
network programs is FM.

On this page appear maps, pro-
duced at FCC hearings in 1946,
showing the incidence of thunder-
storms in the US. As might be ex-
pected the midwest and western
states have a total number of days
second only to Florida. Also shown
on another set of maps is the at-
mospheric noise level for 530 KC
and 1600 Kc. While noise levels of
100 #v/m occur only in relatively
small areas, 80 uv/m levels are
found in many places.

In 1946 a series of tests was made
from Cheyenne Mountain in Colo-
rado. With 28 watts radiated from
a simple dipole set up on mountain
top a usable 50 uv/m signal could be
obtained up to 30 miles away de-
pending on the terrain and local
conditions. At the same sites local
AM stations were often unusable
due to natural and man made static.

In the case of large metropolitan
cities such as New York, Chicago,
ete., the advantages of FM over AM
are not so pronounced since the AM
field strength is usually sufficiently
high to overcome static. However,
in the summer in New York there
are times when network programs
via FM are superior to AM, due to
lightning discharges which mar AM
reception. This situation probably
holds true in many other parts of
the country.

Shown above are charts of the average number of thunderstorm days in the U. S. for June (left) and December (right). On charts below,

June average atmospheric noise is plotted for 530 KC. (left) and 1600 KC. (right) at night.

contours 90% of time.

Actual noise intensity in uv/m is below
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By JOHN T. WILNER,

IN an effort to add variety in
changing television scenes an
electronic wipe device was devel-
oped at WBAL-TV. The two meth-
ods commonly used at present are
the instantaneous switch from one
camera to another and the super-
imposition or lap dissolve from one
scene into another. This new meth-
od allows the operator to displace
horizontally one scene by another
by means of a single control. Any
combination of two scenes or
smooth replacing of one scene with
another is instantly available.
Referring to Fig. 1a, the horizon-
tal drive is first transformed into
a saw tooth wave form. This saw
tooth wave form is fed into a spe-
cial multi-vibrator which changes
the saw tooth wave form into a
rectangular wave form whose
width can be varied by changing
the bias on one of the two grids of
the multi-vibrator. The resulting
rectangular wave form is then
cleaned up by the clipper stage and
fed into a phase splitting network.
The purpose of this network is to
provide equal and opposite keying
pulses to two video amplifiers. This
permits each horizontal line of one
video amplifier to be  partially
blanked out. The second video am-
plifier is also blanked out with a
keying pulse of opposite polarity.

Series of pictures photographed on monitor tube at WBAL.TV during horizontal

Design for Horizontal

Changing technics of television demand effect facilities equal to those
studios. New equipment provides ingenious method of scene changing

Director of Engineering, WBAL-TV
Baltimore, Md.

Typical waveform produced during opera-
tion of WBAL-TV horizontal wipe amplifier

The outputs of both tubes are fed
into a mixer circuit after the un-
desired part of the mixed signals
is ciipped out. The combined out-
put is then fed into a linear clip-
per which suppresses switching
transients. A clamping circuit is
incorporated to set the bias of the
linear clipper. This cleans up the
blanking portion of the signals as
well as preventing unwanted low
frequency components from enter-
ing the output line. The output of
the clipper then feeds two low im-
pedance output stages, one of which
is used to feed the line, the other
for previewing purposes.

Circuit Deseription

In Fig. 2 horizontal sync of minus
1% volts is fed into Vl1a, Vi1b. The
horizontal drive is amplified direct-
ly into V1b to an amplitude of
about 20V. This pulse is then trans-

formed into equal and opposite
pulses through the phase splitting
tube V18. These equal and opposite
pulses are then sent to the clamper
diode V19. The bias developed in
this circuit is used to control the
clipping level of the linear clipper
circuit composed of V16, V17 and
V18.

At this point refer to Vla. The
horizontal sync must be delayed
approximately 5 usecs. in order that
the keying pulses at V8 will start
during one blanking interval and
wipe across one horizontal line into
the next blanking interval. The
sync is differentiated as shown in
wave form “b” in Fig. 3. This is
amplified in V1a as shown in wave-
form “c¢” and clipped by V2a to re-
move the positive part of the wave-
form. The resulting waveform ‘d”
is now similar to the original hori-
zontal drive waveform “a” but de-
layed in time as already described.
The pulses are amplified to 17 volts
in the first half of V3. These pulses
are used to generate a saw tooth
waveform as shown in “f”’ and fed
to the grid of V4. V2b is used to
provide the dc level of the saw
tooth waveform. V4 and V5 form a
multi-vibrator circuit and both
tubes are biased to cut off in the
absence of a triggering or synchro-
nizing voltage on the grid of V4.

A study of this multi-vibrator
shows that the plates are tied to
plus 300 volts through their load
resistors while their cathodes are
connected to negative 300V through
their bias resistors. The grid of V5

wipe from left to right. Station identification




Wipe Amplifier

of motion picture
for any TV station

is supplied with a variable dc volt-
age which can be varied from zero
to 65 volts. This control is the wipe
lever. The portion of saw tooth
waveform that is allowed to pass
through V4 is dependent on the
bias of V5. The waveform of the
cathode voltage is shown as wave-
form “g.” Thus it may be seen that
the saw tooth which reaches the
cathode of V5 can be made to vary
from zero to maximum through the
cathode circuit of V4. Since the
cathodes of V4 and V5 are common,
V4 will conduct current only when
the peak value of the saw tooth is
sufficient to bring V5 into conduc-
tion. As soon as conduction takes
place the plate current of V5 reaches
maximum and remains there until
the return portion of the saw tooth
again drives V5 into the cut off
region. Thus a rectangular wave-
form is produced in V5 and the
width of this rectangular waveform
can be made to vary from zero to
maximum. As a practical matter it
is impossible to reach this condition
of zero and maximum because of
limitations on rate of rise and rate
of fall of the sides of the rectangu-
lar waveform unless very low loads
are used to obtain the high fre-
quency components required for
these steep wave volts. This is the
reason for delaying the horizontal
drive at the beginning in Vl1a. This
allows the rectangular waveform in
its maximum position to run into
the next blanking period and thus
allow horizontal wipe to take place
to the right edge of the picture.

card is appearing from left and replacing previous announcement.
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Fig. la: Block dia-
gram of amplifier

cLIP
CLAMFER

MON. OUT
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circuit. The actual
schematic is shown

on the next page:
stages above are
described in ac-
companying text.
Although adjust-
ment is sensitive it
is not critical, uses
dc control voltages
Fig. 1b: Photograph
of completed am-
plifier mounted on
standard rack
mounting chasis.
Shielded lines car-
ry dc potential to
remote fader posi-
tion for studio con-
trol room operation

The output of the multi-vibrator
is further cleaned up in V6 and V7
to improve the steepness of the
wavefronts: V8 is used to produce
equal and opposite rectangular
waves the output of which is fed
into cathode followers V9 and V10.
The clearness of the dividing line
between the two pictures is direct-
ly a function of the similarity of
these two keying pulses, and much
emphasis was placed on producing
similar pulses both in amplitude
and shape.

Two video sources are amplified
by V10 and V12. The cathodes of
these last two tubes are common
with the cathode followers V9 and
V10.

Thus V11 and V12 have video

signals fed into their grids and key-

ing pulses into their cathodes. The
waveforms that exist in V11 and
V12 are shown as waveforms ‘“n”
and “o”. It is necessary that the
lower half of each of the wave-
forms ‘“n” and “o” be clipped out,
and this is done by biasing V12 and
V14 beyond cut off and allowing
the clippers V15 to permit only the
upper parts of the waveforms to be
amplified. The clipped waveforms
are shown as “p” and ‘q”’, but these
individual waveforms cannot be
seen on the oscilloscope unless ei-
ther V13 or V14 is removed. If
both tubes are in place the com-
bination of “p” and “q” will be
seen as waveform “r”. It will be
noticed that in waveform “r” a
number of transients are present in
the signal due to switching and

The sharp cleanly cul edge of the two cards shows stable operation

APFILIATED WITH
Baltioons WEWS-POST



HORIZONTAL WIPE

clamping. These transients would
seriously interfere with the opera-
tion of the stabilizing amplifier and
must be removed. This occurs be-
cause the clamping that takes place
in a typical stabilizing amplifier
occurs at exactly the same place
that the transients occur in V13
and V14. That part of the signal
below the dotted line shown in
waveform “r” must be removed in
a linear clipper. This clipper is
composed of V16, V17 and V18 and
operates on the following principle:

One diode of V17 is in series with
the load resistor and is placed
across the load resistor of VI16.
Since the screen and plate voltages
of V16 are very closely regulated it
will be seen that no current will
flow through the diode until the
voltage on the cathode of V17 falls
below the voltage that exists on
the plate. The voltage on the plate
is held very closely at 150 volts by
virtue of the regulating action of
V18. Any voltage below the cut-off
point, which in turn is controlled
by the bias on the grid of V186, will
cause low current to flow in the
plate circuit of V16. This means that
diode V17 is nonconducting as long
as this condition exists. As soon as

Fig. 2: Schematic diagram of wipe amplifier.

Identifying let'ers appearing at each tube

(Continued)

the grid of V16 goes positive with
respect to its cut-off voltage, the
cathode of diode V16 becomes neg-
ative with respect to its plate and
conduction takes place. Cut-off is
extremely abrupt and the diode of
V17 acts as an extremely fast
switch. In order to suppress tran-
sients the other half of V17 is con-
nected as shown, so that when the
first half is cut-off the other con-
ducts and the transients can be
made to balance to zero. This is
controlled by a variable voltage on
the second diode cathode. Conduc-
tion and cut-off can be made to co-
incide exactly and will usually be
set at the blanking level of the sig-
nal which is controlled in turn by
the bias developed by clamper tube
V20. The output of the linear clip-
per feeds V22 and V23 which are
low impedance devices so that the
line and monitor can be supplied
with video signals.

Installation and Use

The horizontal wipe equipment
may be installed at any distance
from the control panel since the
wipe control voltage is dc. The de
line which controls the wipe should

BACK PORCH