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The VIBROTRON is a wire of .0006” vibrating in a magnetic field. It will
generate or detect frequencies from 1 to 50 KC maintained to an accuracy
of 0.01%. Some people call it a "Rubber Crystal".

TO —
The Manufacturer who wishes to put out a new superefficient instrument
for Telemetering:

Pressure Flow Quantity
Temperature Mechanical Motion

WE OFFER —
A preliminary engineering survey by our engineers without obligation.
A design Engineering Service.
A proprietary patent position in the form of an exclusive license for
each specific field.

We sell service and licenses — not Vibrotrons.

RIEBER RESEARCH LABORATORY Development Engineers 127 E. 73rd St., New York 21, N. Y.

March, 1947
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BIGGEST NEWS IN AM!

It's Federal’s New Triodes for 50 KW Transmitters —

with THORIATED TUNGSTEN FILAMENTS!

ARFRFE VR AR AV A AT SRR R VR L R SRR T Y SRR R R R A R R A AL L LA L L LA LA LA LA A A AR LA A VAW TR AT SRR VALY LAY K KA

9C31
Forced Air Cooled

“LOWER FILAMENT POWER
“LOWER HUM LEVEL

“ LONGER LIFE

ERE’S THE BIG ADVANCE in tubes for 50KW
H stations! Even for that output, you now get
thoriated tungsten filaments in Federal’s new 9C28 and
9C30 — to give greater electron emission with less
filament power, longer service life, stable and improved
performance,

Rated conservatively, these Federal tubes have the
electrical and structural design to withstand overloads.
Months of actual field tests demonstrate their excep-
tional durability. Both the 9C28 and 9C30 are water
cooled for maximum output. Alternate types (9C29
and 9C31), with air cooling, are also available. In a pair Filament voltage. .. 15 v. 15 v.
of either type you'll find new operating economy and Filament current. .. 135 amp. 135 amp.
low tube costs.

Federal’s 38 years of tube engineering and manu-

9C28 Water Cooled

Maximum Ratings

facture show up once more in this latest “first”. No Plate Voltage..... .. 12,000 v. 15,000 v.
wonder Federal tubes have consistently set the stand- lgaze furrint """" 1808';;)' i??{p'
. . ate Input.... ... . W. W,

fi fi AM . We’ oL
ards for performance In broadcast service e’'ll be Plate Dissipation. ... 40 kw. 40 kw.

glad to send you more data on these tubes. Write
department K 466,

Federal Féleplone and Radio (orporation

Newark 1,

In Canada :—Federatl Electric Manuvfacturing Company, Ltd., Montreal.

Export Distributors: —international Standard Electric Corp. 87 Broad $t,, N.Y.C, New Jersey

TELE-TECH e March, 1947 3
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Meissner Coils, long the accepted standard for engineers |
who insist on high quality performance, are designed to
meet your most exacting requirements. Precision-made,
‘these superior components are backed by a 24 year

reputation for quality and uniformity in manufacture.

A complete line, including Air Core Plastic I. Fs, Iron Core

Plastic I. Fs and standard I. Fs. Send for free catalog.

The new Hazeltine Combination AM-IF and FM-IF Single Unit Coils. The
answer to space and production problems in the design of AM-FM receivers.

WRITE L
FOR FULL [l
INFORMATION

E

E C
U

936 N. MICHIGAN AVENUE

TELE-TECH ¢ March, 1947
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THEIR STRENGTH
““STAYING POWER"‘’

TO YOUR PRODUCTS

ADDS

Capacitors needn’t be the weak link in your product—
they can have just as much “‘staying power’’ as any other
component in your equipment.

G-E capacitors have long life. One reason for this is
that they are Pyranol* impregnated. Practically all
moisture, air, and gas have been withdrawn from the
capacitor before the Pyranol treatment takes place. The
use of Pyranol also means that these capacitors can op-
erate at high temperatures—up to 75 C (167 F) case
temperature. This eliminates one of the main causes of
capacitor breakdown.

Casings, available in all standard shapes, are double-
rolled, or roll-crimped and soldered, sealing the capacitor
hermetically. Plastic bushings, of high dielectric
strength, bring out the hot-tin dipped soldered terminals.

GENERAL

Capuacitors

Fluarescent Lamps

Lew Starting Torque Morers

S

[
i

High Power Faclar

Lumineus Tube Transformers

L

Torgue Matar
: —h—

:J' -
[

If you are building a quality product, here’s a quality
a-c capacitor- that you'll never have to worry about.
They're available in a broad range of voltage ratings and
capacities. Write for the latest Bulletin GEA-2027C.
Apparatus Dept., General FElectric, Schenectady 5, N. Y.

*Reg. U, 8. Pat. Of.

Why Manufacturers Like G-E Capacitors
1. Their price is right.
price '8 4. Designed for small
size and light weight in
all ratings.

2. You can get fast ship-
ments.

5. Thei‘r quality is un-
excelled.

3. The range of ratings
is broad.

ELECTRIC

407-111-6700

TELE-TECH +» March, 1947
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The full Revere facilities, including the
Revere Technical Advisory Service, are
made available to you through the
Offices listed here.

In addition Revere Distributors in all
parts of the country are eager fo serve

REVERE

COPPER AND BRASS INCORPORATED
Founded by Paunl Revere in 1801
230 Park Avenue, New York 17, New York

Milis: Baltimore, Md.; Chicago, 1ll.; Detrost, Mich.;, New
Bedford, Mass.; Rome, N. Y.—Sales Offices in PrincipalCities,
Distributors Everywhere,

DiVISION OFFICES AND MILLS

BALTIMORE DIVISION
P. O. Box 2075

1301 Wicomico Street *
Baltimore 3, Md.
Phone: Gilmor 0222
Teletype: BA 164

MICHIGAN DIVISION
5851 West Jefferson Avenue
Detroit 9, Mich.

Phone: Yinewood 1-7350
Teletype: DE 237

ROME DIVISION

Rome, New York

Phone: Rome 2000
Teletype: ROME N Y 447

MAGNESIUM-ALUMINUM DIVISION
P. O. Box 2075 '

1301 Wicomico Street

Baltimore 3, Md.

Phone: Gilmor 0222

Teletype: BA 164
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DALLAS DIiVISION

2200 No. Natchez Avenve
Chicago 35, Ill.

Phone: Merrimac 2600
Teletype: CG 957

NEW BEDFORD DIVISION
24 North Front Street

New Bedford, Mass.

Phone: New Bedford 8-5601
Teletype: NB 87

CHICAGO MANUFACTURING
DIVISION

2200 No. Nafchez Avenue
Chicago 35, il

Phone: Merrimac 2600
Teletype: CG 957

ROME MANUFACTURING
COMPANY DIVISION
Rome, New York

Phone: Rome 2800
Teletype: ROME NY 449
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—AT YOUR SERVI
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DISTRICT SALES OFFICES
At above Mill Points and in the following cities

ATLANTA 3, GA.
Rhodes-Haverty Bldg.
Phone: Main 2742
Teletype: AT 96

BOSTON 10, MASS.
140 Federal Street
Phone: Hubbard 7190

BUFFALO 7, N. Y.
1807 Elmwood Avenue
Phone: Delaware 7616

CINCINNATI 2, OHIO
Carew Tower

Phone: Main 0130
Teletype: CI 171

CLEVELAND 15, OHIO
Midland Bldg.

Phone: Cherry 3930
Teletype: CV 572

DALLAS 1, TEXAS
Tower Petroleum Bldg,
Phone: Central 8481
Teletype: DL 88

DAYTON 2, OHIO

Mutual Home Bidg.

Phones: Hemlock 3271 & 8921
Teletype: DY 107

GRAND RAPIDS 2, MICH.
Keeler Building

Phone: Grand Rapids 9-3301
Teletype: GR 376

HARTFORD 3, CONN.
410 Asylum Street
Phone: Hartford 7-8174
Teletype: HF 87

HOUSTON 2, TEXAS
Mellie Esperson Bldg.
Phone: Fairfax 7932
INDIANAPOLIS 4, IND.

Circle Tower
Phone: Riley 1322

o — S — | — e e it s — o — s e 1 o ——i st — —— — i ol el i e i S b et e Mt et P

LOS ANGELES 15, CALIF.
714 W. Olympic Blvd.
Phone: Richmond 9314

MILWAUKEE 2, WIS.
626 E. Wisconsin Avenue
Phone: Marquette 1440
Teletype: Ml 292

MINNEAPOLIS 2, MINN.
Metropolitan Bldg.
Phone: Atlantic 3285

NEW YORK 17, N. Y.
New York Central Bldg.
75 East 45th Street

Phone: MUrray Hill 2-6800
Teletype: NY 1-1222

PHILADELPHIA 3, PA.

Sixteen Sixteen Walnut St. Bldg.

Phone: Pennypacker 5-6133
Teletype: PH 206

PITTSBURGH 19, PA.
Gulf Bldg.

Phone: Court 4342
Teletype: PG 572

PROVIDENCE 3, R. I.
Industrial Trust Bldg.
Phone: Gaspee 8110

ST. LOUIS 8, MO.
3908 Olive Street
Phone: Newstead 0300
Teletype: SL 191

SAN FRANCISCO 4, CALIF,
Russ Bldg.
Phone: Sutter 0282

SEATTLE 1, WASH.
1331 Third Avenue
Phone: Main 8372
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The ocean, long a barrier to spoken com-
munications, was conquered when
Bell System engineers designed,

% built, and operated the transmit-
. ter which first sent the human £
voice across the Atlantic

and Pacific.

1916

A Western Electric transmitter was used
in one of the pioneer ship-to-shore
radiotelephone experiments. Thir-
teen years later the first regular
commercial service was estab-
lished with Western Elec-
tric equipment.

With the first airberne transmitter,
Western Electric demonstrated two-

way radiotelephonebetween a plane
in flight and the ground. From
this earliest experiment came
commercial airline equip-
ment in 1930.

1920

Western Electric radio became a part
of the nation’s telephone system when
it was used to connect Catalina
Island to the mainland. Seven
years later, the Bell System
offered commercial radio-
telephone service to
Europe.

1922

‘Western Electric manufactured and
installed the first “high power”
(500 Watt) commercial broad-
cast transmiiter — for the
Detroit News Station

WWJ.

Transmitter designed by Bell Labora.
tories first used for one-way contact
with pelicecars.Police used Western
Electric fixed station transmitters |
as early as 1922, and two-way 4

mobile equipment
from 1935.

wwWwW americanradiohistorv com

From the basic developments pic-
tured at the left, the team of Bell
Laboratories and Western Electric
continued to set the pace with the
best in transmitting equipment.
Among thelater advances pioneered
by this team were:

1928. The first 50 kw commercial broadcast

transmitter, built by Western Electric, in-
stalled at WLW, Cincinnati, Ohio.

1935. A 50 kw Western Electric AM trans-
mitter installed at WOR was the first to
incorporate the Bell Laboratories-designed
stabilized feedback circuit, since accepted
as a broadcasting standard.

1937. The first single sideband transmitter
was introduced for long distance. point-to-
point communications. The world-wide mil-
itary communications network used in the
war came directly from this development.

1938. Flying tests of the first VHF aircraft
transmitter showed relatively static-free
communication at all times. Modifications
of the original Bell Laboratories design
were used for basic Army-Navy aircraft
radiotelephony in World War IL

1940. The first Synchronized FM transmitter
installed at WOR enabled broadcasters to
put top-quality FM programs on the air and
keep them on their assigned frequency.

1941, First FM transmitter to use grounded
plate amplifier circuit wazWestern Electrie
10 kw inst=lled at WOR.

194t. Twelve talking channels adjacent to
each other, available for the first time on
a single radio frequency band, used to
connect telephone lines on either side
of Chesapeake Bay. Envelope feedback
developed by Bell Telepbone Laboratories
and applied to the carrier technique in
radio telephony made this possible.

—QUALITY COUNTS—

TELE-TECH -+ March, 1947
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The experience gamed durmg the war, when the
Bell Laboratories-Western Electric team was the
largest supplier of communications equipment,
added greatly to the skill and knowledge acquired
through 30 years of transmitter development.

This background, plus unequalled research and
manufacturing facilities, provides assurance that there
are no finer transmitters than those designed by
Bell Telephone Laboratories and built by Western
Electric—whether for AM or FM broadcasting,
point-to-point radiotelephony, or any type of cow-
munication or mobile service,

1943, The ARC-1, a erystal con-
trolled ten frequency transceiver,
used by the Navy's fighter planes
during the war, has been accepted
ag standard VHF equipment by U.S.
airlines. Provides nine plane-to-
ground frequencies and one plane-
to-plane frequency.

1947. The new TRANSVIEW design

X FM transimnitter, being produced in
1947. The Western Electric 238- 1, 3 and 10 kw units, for the first
type mobile radiotelephone system time provides the operator with
is providing dependable Bell Sys- an nnobstructed view of all tubes
tem service between vehicles and while in operation. Incor-
any wire telpghone in a growing porates Bell Laboratories
number of cities and along trunk developed synchronized

highways. frequency coutrol.

BELL TELEPHONE LABORATORIES

World's largest organization devoted exclusively to researel

and -‘jf-i“hl!”ﬁ‘h'ﬂr in all __ufm-.ps u'{' elecirical communications.

Western Elecfric

U-’muf:h ruun” unit rlf the Bell \\ stem and the nation’s Mr":..
prun‘m “oF ,._;’ comminieafions ¢ .-;HIJIH'H nt.

TELE-TECH ¢ March, 1947 8
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@) Knows how to solve
i /;é/gtransformer problems i

=~ -

Here's a typical case. The head of a large
manufacturing organization came fo the K-V
Transformer Company, presented his problem,
gave his specifications to the K-V engineers, and
left. Instantly the wheels were put into motion

... a memo was circulated. . ..

| HERE'S THE ASSIGNMENT: _

This was all in a day's work at
K-V Transformer Company! *#
Every day we receive and solve

similar problems. Perhaps we can help you. Our ex-
perience and ability is always at your service. We offer:

® ADVANCED ENGINEERING AT LOW COST

® MANUFACTURING KNOWLEDGE

® FLECTRICAL AND MECHANICAL STABILITY

® MODEL SHOP AND PRODUCTION FACILITIES
® RIGID INSPECTION AND QUALITY CONTROL
® SPEEDIER DELIVERY

|
"
lllllli .

ill-..'.
L ~““|I|

4

OB B BN BN B AN

K-V TRANSFORMER CO B Aubio components PHASE SHIFT DEVICES
- o ® ]  WAVE FILTERS HIGH @ INDUCTORS
1695 FIRST AVENUE NEW YORK 28 J  MODULATION TRANSFORMERS TELEVISION TRANSFORMERS
g  SHIELDED BRIDGE UNITS ELECTRO-MEDICAL UNITS
10 TELE-TECH * March, 1947
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SYMBOL OF

durability -

SCA Selenium Pyramid reflects all the durability of the
ancient Egyptian pyramids. Selenium Rectifiers are EN-
‘GINEERED FOR ENGINEERS. Improved performance at
lower costs through ENGINEERED adaptability. Selenium
Corporation of America meets exacting specifications of
modern electronic developments. Manufacturers of a
broad line of Selenium Power and Instrument Rectifiers,
Self generating Photo-Electric Cells and allied scientific
products.

Selenium Rectifiers are rapidly becoming standard in
industry for all rectifier applications. Selenium Corpora-
tion of America’s engineering experience can be called
upon for the development and production of special
rectifiers for any application.

SELENIUM GORPORATION OF AMERICA

Affiliate of ICKER$ Incorporated
1719 WEST PICQ BOULEVARD o 10S ANGELES 15, CALIFORNIA

TELE-TECH +* March, 1947
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CHECK THESE OUT-
STANDING. FEATURES

¥ Parmanent charac-

teristics

» Adaptability to all
types of circuits and
loads

¥ Unlimited life—no
moving parts

» immunity to atmos-
pheric changes

» High efficiency per
unit weight

1~ From 1 volt to 50,000
volts rms.

» From 10 micro-am-
peres to 10,000 am-
peres

+ Economical — simple
to install — no main-
tenance cost

# Hermetically sealed
units available

wwWw americanradiohistorv com
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“““ﬁ_A_T _
—HIGH
—G0ST
of
~SILVER -

Overlay pre- " ‘

cious mertals, Base metal...
one side or steel, copper, [____
both sides, nickel, etc.

any thickness. }

...use GENERAL PLATE Laminated Metals

Designers, fabricators, manufacturers needn’t worry about rising
silver prices because General Plate Laminated Metals give you all the
performance charvactervistics of solid silver at unusually low cost.

Because General Plate Laminated Metals . .. sheet, wire and
tube . . . are permanently bonded laminations of a thin layer of
precious metal to a thicker layer of base metal, they give you precious
metal performance at a cost slightly higher than the inexpensive
base metal.

In addition to economy, General Plate Laminated metals are
easier to work, have high corrosion resistance, provide better
electrical conductivity, are easier to fabricate, have better spring
properties, and provide structural and mechanical properties not
found in solid precious metals.

Investigate General Plate Laminated Metals, today. Our engi-
neers.are available for consultation on your metal problems. Write:

SHEET . . . Available with precious
metal on one side, both sides or
wholly covered, inlaid and edge laid
in practically any combination of
precious to base metal. Base to base
metal combinations also available.

TUBE . . . Solid precious metal; lam-
inated precious to base metal lined,
or covered one side or both in a wide
range of diameters and odd shapes.

WIRE . . . Shaped, solder filled,
channel, solder flushed, squares,
flats, ovals and irregular shaped.

GENERAL PLATE DIVISION

of Metals and Controls Corporation

ATTLEBORO, MASSACHUSETTS

TELE-TECH ¢ March, 1947
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Low “Hop-Off” Resistance

Minimum Short-Out Resistance

Smooth-Operating Mallory
Alloy Contactor

High Humidity Resistance
Low Noise Level

Extremely Accurate
Taper Construction

Non-Distorting, Non-Loosening
Assembly Construction

Spring Pressure Terminals, Smooth
Bearing Surfaces, Mallory Alloy
Spring Contact Arms, Self-Lubricating
Elements—all contributing to

longer life.

Only Mallory Carbon Controls
Offer All These Features!

It’s really surprising, when you do a little checking, to see how much more Mallory
carbon controls have to offer. You learn what is meant when other people say, “You

expect more and get more from Mallory.”

For Mallory carbon controls have almost as many features as Mallory has years
of experience in electronics and metallurgy. Add them together and you get what
no other manufacturer can give you—workmanship, design, standards of quality
that are worthy of the finest products you make. Contact our district sales office
or write direct for new Mallory variable resistor engineering data booklet and

specification sheet. Special engineering help is available, too.

AAALLORY cesistors

(FIXED AND VARIABLE)

P. R. MALLORY & CO., Inc., INDIANAPOLIS 6, INDIANA

TELE-TECH + March, 1847
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3 New Antenna

FOR SEPARATE TV STATIONS — the RCA Super
Turnstile diplexed to transmit aural and
visual signals simultaneously (eliminates
need for extra antenna).

The extremely wide-band, high-gain characteristics
of this antenna make it an ideal choice for your new
television station. Three sizes are available to cover
all metropolitan channels.

The outputs of both the aural and visual transmitters
are fed to the diplexer unit which, in turn, feeds the
separate signals in correct phase relation to the North-
South and East-West current sheets of the antenna.

In this way the need for a separate sound antenna
is eliminated. In effect, you get twice the gain for a
given height.

Best of all, installation is easy. The antenna, pre-
tuned at factory, comes complete with all fittings and
transmission lines. Feed points and end seals are at a
minimum. There is no need for special broad-band
coupling networks of any kind at the top of the tower.

* * *

‘ Three-section Super Turnstile. The center pole is self-
supporting and may be mounted on top of a suitable
building, mountain or a supporting tower similar to

that used for standard-band broadcasting antennas.

The high-frequency model of the RCA diplexer. The

. concentric line elements of this unit form a bridge
circuit with the Super Turnstile radiators acting as
balanced impedances shunted by equal reactances in
series with the diplexer. The visual transmitter is con-
nected push-pull; the aural transmitter push-push. All
possibility of cross-talk is thus eliminated.

14 TELE-TECH * March, 1947
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Systems for Television

tain powers and channels only)—a
Super Turnstile triplexed for simul-
taneous broadcasting from same antenna.

2 FOR COMBINATION TV-FM STATIONS (cer-

This broad-band antenna can often be successfully
used for FM in the 98-108 mc band while simul-
taneously transmitting TV pictures and sound.

Such double use is possible because of the grad-
ual way the input impedance changes with fre-
quency. At frequencies near the television range
of the antenna, the impedance is satisfactory for
FM use. At frequencies farther from the television
range, the impedance is good enough so that the
transmission line can be matched with networks
without affecting the impedance at TV frequencies.

A diplexer and a triplexer are used. All three
signals are effectively isolated to prevent cross
modulation and fed to the antenna in correct
phase relation. When required by impedance or
pattern considerations, a pair of matching net-
works at tower-top level completes the system.

Standing waves determine the FM power that
can be handled. The TV-FM frequencies must be
checked to determine whether operation will be
within the rating of the transmission line,

Combinations that generally apply: TVchannels
2 and 3 with an FM input up to 3 kw; channels
4-6 with an FM input up to 10 kw; and channels
7-13 with an FM input from 3 to 5 kw.

— . sueer 1:uan_s.‘rr;£§r;_'
| TELEVISION Lo =l
PICTURE. P
TRANSMITTER :% B
DIPLEXER =1 E 2,
TELEVISION
 sounp
TRANSMITTER

TRIPLEXER

Fom | '

TRAMSMIT TER]

$d FOR COMBINATION TV-FM STATIONS
j (all powers and channels not

covered by 2)—a diplexed
Super Turnstile plus an RCA “Pylon.”

This antenna system answers the need
for a limited space installation providing
maximum coverage of both FM and TV
broadcasts at high-power outputs. It is
particularly suitable for tall, slender build-
ings.

Television broadcasts are diplexed into
the Super Turnstile; the revolutionary new
RCA “Pylon” radiates the FM signals.

The **Pylon” antenna, incidentally, is
just about the last word in simplicity. One
size of radiator (the cylinder) covers the
entire FM band. There are no separate
radiating elements to complicate connec-
tion. Tuning is not required. Handles up
to 50 kw with safety. Height for height, it
has more gain than any FM antenna now
on the market!

All of the systems shown here . .. engi-
neered along with RCA transmitters and
fully co-ordinated with them . .. are de-
signed to assure brighter, clearer, steadier
telecasting and—for FM-TV station com-
binations—truer “FM quality.” Complete
“specs” are now available. Your inquiries
are welcome. Write Dept. 98-C,

SUPER TAIRNSTILE E
i)

TELEVISION
FICTURE

TRANSMITTER
rg

DIPLEXER
J“U

it

g

TELEVISION
S0UND |
[TRANSMITTER

PYLON

EM
TRANSMITTER

YELEVISION BROADCAST EQUIPMENT

RADIO CORPORATION of AMERICA

 ENGINEERING PRODUCTS DEPARTMENT, CAMDEN, N.J.

In Canada: RCA VICTOR Company Limited, Montreal

TELE-TECH +* March, 1947 15
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With the addition of the new Simpson “No
Backlash”* Roll Chart to the 1947 version of
our Model 305, this famous instrument becomes
beyond question the finest tube-tester on the
market in its price range. Read the description
of this new Roll Chart in the panel below.

Model 305RC provides for filament voltages from
.5 volts to and including 120 volts. It tests loctalc,
single ended tubes, bantams, midgets, miniatures, bal-
last tubes, gaseous rectifiers, acorn tubes, Christmas
tree bulbs, and all popular radio receiver tubes.

Like other Simpson tube-testers, the Model 305RC
incorporates 3-way switching which makes it possible
to test any tube regardless of its base connections or the
internal connections of its elements. This method, the
result of exhaustive research and expensive construc-
tion, protects the Model 305RC against obsolesence to
a degree not enjoyed by competitive testers. No adap-
ters or special sockets are required. In addition to hav-
ing a complete set of sockets for every tube now on the
market, this tester has a spare socket, to provide for
future tube developments.

The Model 305RC has provision for testing pilot.
lamps of various voltages as well as Christmas tree
bulbs. It tests gaseous rectifiers of the OZ4 type—also
tests ballast tubes direct in socket for burnouts and
opens. Has neon bulb of proper sensitivity for check-
ing shorts. This tube-tester is fused, and has the latest
improved circuit. It provides for line adjustment from
100 to 130 volts, with smooth vernier control.

Model 305RC is distinguished for its beautiful ex-
terior. It has a two-tone metal panel in red and black
on a satin-finished background. Sockets and controls
are symmetrically arranged for quick operation. The
large, modern, fan-shaped instrument has an excep-
tionally long scale. It has “good” and "bad” English
markings, also a percentage scale for matching and
comparing tubes. Cases, both portablet and counter
style, are made of strongly built hardwood, durably
and beautifully finished.

Size, 11”"x11"x6”. Wt. 10 lbs. Shipping wt., 15 lbs.
Dealer’s net price, portable or counter model...... $59.50
For 60 cycle 115 volt cuarrent only.

For 220 volt or 60 cycle, add............... T ~ 7.50
Standard Model 3035, with book-type speed chart 49.50

Counter Model 305RC. Same instrument
as portable model, but set in fine walnut
finished hardwood case, with tilted, easy-
to-use panel.

fFinished hardwood cases are standard on port-
able models. When these are not available, the
instrument is housed in attractive simulated-leather
covered case.

SIMPSON ELECTRIC COMPANY

5200-5218 W. Kinzie Street, Chicago 44, Illinois
In Canada, Buch-Simpson, Lid., London, Ont.

TELE-TECH e March, 1847
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| Accuracy to the

NEW aAND IMPROVED
DU MONT TYPE 248
CATHODE-RAY
OSCILLOGRAPH

IMPROVEMENTS

e Beam blanking over a range of 30 cps
to 5 mc by automatically applying
approximately 100 volts potential to
the grid of the cathode-ray tube.

¢ Sweep linearity within approximately
10% over the entire range from 15
cps to 150 ke, and on driven sweep.

e These special improvements, plus the

already established features of the WITH N E W T I M E B AS E

Du Mont Type 248, assure you of

the continuing perfection which G E N E B A T O R AND

makes possible the slogan . .. Accu-

racy to the Microsecond—Improved! B E A M B L A N K I N G‘
CIRCUITS

SPECIAL NOTE: This instrument is also avail-
able as Type 248-A which utilizes the Type SRP
multiband high-voltage cathode-ray tube in
lieu of the Type SJP normally supplied. The re-
quired high voltage is supplied by the Type
263-A 10 KV power supply.

Present owners of Du Mont Type 248 may
have their instruments modified into Type 248-A
design if they so desire. This modification
makes possible the photography and visual
observation of single transients which have
extremely high writing rates and which were
hitherto invisible.

Write for literature.

€ ALLEN D. DUMONT LABORATORIES, ING,

ALLEN B. DUMONT BORATORIES, INC., PASSAIC, NEW JERSEY * CABLE ADDRESS: ALBEEDU, PASSAIC, N.

e

TELE-TECH ¢ March, 1947 16K
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MINNE o

A survey of sur-

rounding cities indi-
cates a radiation pattern
approximately as shown by
the shaded area above.
Listeners almost 150 miles
away reported excellent
volume and clarity of re-
ception. The remarkable
coverage is due to the
power gain of Federal’s
Square-Loop Antenna. The
clarity and tone quality is
made possible by the ex-
ceptional fidelity and mean
carrier stability of Federal’s
“Frequematic”* Modula-
tor — an exclusive feature
of every Federal FM
transmitter.

*Trade Mark

Federal’s 8-Element Square-Loop Antenna dominates the .
Minneapolis skyline from the top of the Foshay Tower —

highest building in the Northwest. Ruggedly constructed to with-
stand heavy winds and icing loads, this 80-foot antenna has already
proved its dependability intemperatures downto 22 degrees below zero!

In Canada:—Federal Electric Manvfacturing Company, Lid., Montreal. B /
Export Dlur_lbu'éu:—lmornnrlonul Standard Electric Corp. 67 Broad St., N.Y.C.

168 TELE-TECH ¢ March, 1947
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s

QUARE-LOOP

ANTENNA

MAKES WORLD DEBUT!

WTCN-FM, Minneapolis, goes on the air with ntost efficient
FM Antenna installed anywhere ... boosis 3kw transmitter
to 25kw . . . with coverage of 30,000 square miles

FEDERAL’S 8-Element Square-L.oop Antenna made
radio history with the opening of the Twin Cities
FM station, WTCN — the first super-directive an-
tenna of its type and power gain to be installed
anywhere. It gives the 3kw Federal transmitter an
effective radiated power of 25kw — providing ex-
cellent reception over an area of approximately
30,000 square miles. This makes WTCN the world’s
most efficient FM station—and, with an FCC permit
for an output of 400kw, it will eventually be one of
the country’s most powerful stations, too. With

Station WTCN was officially opened by a gala inaugural program featuring
the Minneapolis Symphony Orchestra, Dimitri Mitropoulos conducting.
With FM by Federal, listeners at home were enabled to hear this famous
orchestra with the same brilliance and tonal coler as the studio audience.
Insert shows Mr. Mitropoulos and Governor Luther W. Youngdahl of

Minnesota, at opening of ceremonies.

Federal’s high-gain antenna, this maximum rating
of 400kw can be achieved with the installation of
only a 50kw transmitter !

WTCN is among the FM stations with permits for
the most powerful ratings in the country. Others are
KWK, St. Louis, with 369kw — and WTMJ,
Milwaukee, with 349kw. These three stations have
all selected FM by Federal!l And Federal can equip
your new FM station, too — from microphone to an-
tenna. Write today for complete information.
Dept. B366.

“Wonderful! Magnificent! A terrific
step of progress.” This was the com-
ment of the famed conductor, Dimitri
Mitropoulos, -when he heard his own
orchestra over an FM receiver, during
an on-the-air rehearsal.

) b ’/1: > : iy 5.
and Radio Corporalion

Newark 1, New Jersey

TELE-TECH e March, 1947 , 16C
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Ohmite offers the most complete line of wire-wound resist-
ors on the mm'kat ioday—and thm resistors ha:ve hecome

lm'lty is that Olr(rute rematm’ﬁ have prﬁved ﬂ:lﬁl.l‘ abﬂlty to
give exira years of tronble-free service.

RHEOSTATS ¢ RESISTORS ¢ TAP SWITCHES
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e e
; gyt R : :
: *ﬁ"ﬁ-ﬁeﬁ_%ggﬁfﬁw f : L
it e : ; ;
e L - ' LUG TYPE
e R S
i

FERRULE TYPE

Most popular type
for general purpose
applications. Con-
nected by soldering or
bolting to lugs. Pro-
tected by vitreous
enamel coating.

“DIVIDOHM”’
ADJUSTABLE TYPE

Provided with ad-
justable lugs for
securing odd values
of resistance quickly
and easily.

WIRE LEAD TYPE

Small vitreous en-
ameled resistors
which can be con-
nected and supported
by their own wire
terminals. Maximum
size approx. 20 watts.

FLEXIBLE LEAD
TYPE
Winding is con-
nected to stranded
bare or insulated
leads. Used where it
is desired to have con-
necting wires a part
of the resistor.

Winding termi-
nated on metal bands
for mounting in
standard fuse clips.
Provides easy inter-
changeability with-
out tools.

EDISON BASE
TYPE

Mounted in ordi-
nary lamp type screw
sockets for easy inter-
changeability with-
out the use of tools.

PRECISION TYPE

Low wattageresist-
ors of = 1% or closer
tolerance. Made in
vacuum impreg-
nated, glass sealed, or
vitreous enameled
type units.

BRACKET TYPE

Have metal end
brackets. Live brack-
et type is connecied
by boliing brackets
to panel terminals.
Dead bracket type
has separate lugs.

Bl
2

- e W
gt

&w;es é sl
“*CORRIB"” TYPE NON-INDUCTIVE

TYPE

e ovnlf:so& 23
B
s
?&5$2ﬁ<'5$ : ]

o

Has edge-wound,
exposed corrugated
ribbon winding. For
low resistances where
100 watts or more
must be dissipated in
small space.

For radio frequen-
cy circuits where con-
stant resistance and
impedance are re-
quired. Made in vit-
reous enameled or
sealed-in-glass types.
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Instant-Heatine VHF Beam Penvone

USEFUL POWER OUTPUT
FOR MOBILE F-M
WITHOUT NEUTRALIZATION

IT WAS NOT EASY . . . Compact though it is, the new 5516 is a far cry
from the cathode-type tubes previously used in mobile vhf equipment.
Design and production headaches for instant-heating vhf beam pentodes
increase in geometric progression with the operating frequency. A glance at
5516 constructional advantages discloses unusual measures taken to solve
such problems. Yes, the 5516 of necessity costs more, but it does a real job
at 165 mc.

WHAT THE 5516 DOES FOR YOU.. . 5516 useful power outputs at 165 mc
of 18 watts f-m, 12 watts a-m (more at lower frequencies) are not theoretical
but are based on actual tested transmitter designs. Low internal tube drop
gives high output at low plate potential, with simplified power supply
requirements. Instant-heating filament permits tremendous savings in {
battery drain — mobile or aircraft. One 2E30 doubler or tripler drives a

5516 in plate-modulated class C to full output at 165 mc. Ratings — designed y
for mobile use — are CCS and equally suitable for the fixed station. Also the 2
5516 requires no neutralization in properly designed circuits. Write today for

complete data sheet. (1) [3?;}
L e . BAS'NG - BOTTOM Vle
3‘ Pin Connection Pin Connection

1 Fil. centertap & 5 Control grid

INSTANT- HEATING VHE BEAM PEN

beam plates 6 Same as pin 1
ﬁ‘“!kﬂ éﬂARACTE‘RISﬂcs 2 Filament 7 Filament
e s L °”’d°‘a°h'9d 3 Screen grid 8 No connection
4 Same as pin 1 Cap Plate
P 1
Maximum overqll lengtljr oy 5516

CONSTRUCTIONAL ADVANTAGES |

» Zirconium-coated plate, gold-plated
control grid, carbonized screen grid
enable maximum possible vhf ratings,

Ssie s T . i Iow loss, medlum:.ghell 'B“‘E{»“ odul

'fit, Muxlmum dmmater c s
|

ABSOLUTE mnmum ccs uniuas

e B : 5'-"\ . .
| 'D-c:;,.]qi.-pp;-grmal Face sy o v despite compact size.
: . 3T » Special, rugged filament suspension
""" D-.-, plate. Pow,,, 1,.9.,. i Nes o avoids short circuits and burn-outs in
g w. rigorous mobile applications.
D—: plcte currel'll N e {_.-: i mo . .
D-c screen potentiagl . . . .. .. ... v » Three separate base-pin connections
Plafq dissipation . . . .. ... ... . W to filament center tap provide for
USEFUL POWER ouwur fCCSJ—-IYNCAL or:nmlon#ﬂ e lowest possible cathode lead induc-
 Service ¥ i up to: 165 135 80 me tance.
| Class Cunmod.orfm ..coven. ... 18 24° 30w + Dishpan stem and compact structure
| Class Cplufe-‘modulqleﬂ. Pl e iy e 16 20 w . .
o " o i o give short, heavy leads with low
arrier condition: w:!h max:modulation ptrnntuge ° sefu pavyer output, fc loa : .
;qu::i: plnte Rower nul‘put ieﬂkcircunt qud direct rgd jation losses. . . lnduCtance and Cap301tance-

i S B G

SPECIALISTS IN RADIO RECEIVING TUBES SINCE 1921

| _RADID TuBIS [

MAIN OFFICE: SALEM, MASSACHUSETTS

TELE-TECH + March, 1947 19
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J@/Zm Senks Eleclienies and Meclanies

The new Hyflux magnetic tape has changed sound recording from a mechanical operation
to a combined electronic and magnetic circuit with mechanical driving mechanism to attain
unexcelled reproductive quality. The elimination of mechanical noise inherent in previously

used sound recording techniques is a major factor in the utility and flexibility of this new
medium. Permanent magnets have been useful for many years in the field of sound in
transforming mechanical energy into electrical energy, but the introduction of Hyflux, which is
a finely divided magnetic material, establishes a new transformation—that of
electrical-to-magnetic-to-electrical energy. The result is a high-fidelity, noise-free, continuous
recording adaptable to a wide field of application. Features of instantaneous and repetitious
erasure, visual and audio editing, as well as permanency attributable to the high
coercive force of the magnetic material, and durability due to the choice of paper used
combine to offer the development engineer one of the most versatile tools which
he has encountered for many years. Our engineérs, experienced through
several years’ development work on Hyflux Magnetic Tape, will be glad to consult
with you on any techunical applications which you consider feasible. Write today for ol '
_ our engineering bulletin EBT 101. A few of the uses for which Hyflux is e F
currently being tested and which indicate favorable reactions are: 1. Recording of

audio signals or pulses of any duration or wave shape. 2. Seismograph
investigation. 3. Memory record for electronic calculating machines. 4. Retention
of‘telegraphic signals. 5. Multiple single-tone reproduction as used in electric 3
organs. 6. Radio transcriptions for Broadcast Studios. 7. Sound on film. i o ;
8. Control signals for industrial machines and safety devices. o

9. Continuous advertising or announcing equipment. 10. Home and
amateur recording. 11. Business office and conference use. .

AMPLIFIER

HYFLUX MAGNET/IC
RECORDING CIRCUIT

* THE INDIANA STEEL PRODUCTS COMPANY ~*

SPECIALISTS IN PERMANENT MAGNETS SINCE 1910

PRODUCERS OF “PACKAGED ENERGY"

VALPARAISO, INDIANA
STAMFORD, CONN. (CINAUDAGRAPH DIV.)

©1947 The Indiana Steel Products Co.

6 NORTH MICHIGAN AVENUE * CHICAGO 2, ILL. PLANTS |

20 TELE-TECH e March, 1947
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MAR.

CIRcUIT ENGINEERING EDITION

Prepared by SYLVANIA ELECTRIC PRODUCTS INC., E

mporium, Pa. 1947

Contains Valuable Information for

NEW SYLVANIA TECHNICAL MANUAL AVAILABLE NOW—

FULL OF ESSENTIAL RADIO TUBE DATA
Handy Volume Describes Over 450 Tubes—

MAKERS OF RADIO FTUBES: CATHDDE RAY lLiBES'.'.ELECTRfJNiG'.DEV.IE'ES: FLUGRESCENT LAMES.

TELE-TECH

Mazch, 1947

wwWwW americanradiohistorv com

Circuit Designers

The bigger, better-than-ever new
Sylvania Technical Manual is avail-
able now.

The large number of tube types
listed (old and new) —over 450—has
been made available as a result of
extensive and careful study of radio
tube characteristics andapplications.

IMPORTANT
INFORMATION

Contents of this descriptive manual
include: Fundamental Properties of
Vacuum Tubes; Characteristic
Curves; General Tube and Circuit
Information; Resistance Coupled
Amplifier Data—and many more —
all of great interest to circuit design-
ers and equipment manufacturers.

AVAILABLE:
NOW

We urge you to get a copy right
away—because we know you’ll find
this volume chock-full of invalu-
able information.

FIXTHRES. WIRING BEVICES, ELECTRIC LIGHT BULES

21
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FEATURES

High Fidelity Signal—flat frequency response 30 to 10,000 c.p.s.—
distortion less than 39 at 95% modulation—noise level minus 60 db
below 1009 modulation.
Low Operating Cost—simple circuit design plus quality components
operated at well below capacity assure exceptionally long tube life
and economical operation.

Fast, Easy Maintenance —full length doors, large compartments and
improved mechanical design provide maximum convenience and

accessibility.

Instantaneous Power Reduction for nighttime operation through
a single switch, without program interruption.

High Stability Crystal Oscillator with transfer switch. Provision for
second crystal.

Easy to Operate—centralized manual or automatic plus remote con-
sole control. Minimum number of tuning controls, sixteen meters
instantly check all circuits, full complement of circuit-indicating
lights, modern motor tuning.

Avtomatic Recycling minimizes lost air time.

Easily Meets All FCC Requirements and is fully approved.

--Enduring beauty! Modern functional design, fin-
ished in harmonious contrast of Dove Grey and
Woodland Brown baked enamel, trimmed in chrome.
A full complement of circuit indicating lights imme-
diately localize a control circuit failure,

This handsome control console gives the engineer fully automatic con-
trol of all transmitter operations plus studio switching facilities for
handling emergency programs originating at the transmircter. Controls
audio and monitor switching; contains VU meter and remote antenna
current meter, Finished in colors to match transmitter,

DEVOTED TO RESEARCH AND MANUFACTURE
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... all the basic advantages of

Rugged and completely
accessible. Compart-
ments, large enough for
a man to enter, make
cleaning and servicing
easv.

Brilliantly developed in this new

5 or 10 KILOWATT

AM TRANSMITTER

- Big station engineers all over the country de-
signed this transmitter. It is custom engineered to
their specifications —to give you exactly what you
want and have asked for. That, is the advantage
of Raytheon design.

For the first time — complete accessibility including con-
venient servicing from the inside of any one of the roomy
compartments.

Reliability that is built into every circuit plus extra safe-
guards against program interruption. Control features that
instantly locate a failure, meter every circuit, allow manual
or automatic operation at the centralized control panel or at
the remote console.

Positive safeguards to equipment are provided—double

FOR THE BROADCASTING INDUSTRY

Excellence én Electronicd

protection to personnel—quiet high-velocity air
cooling with an individual blower for each modu-
lator and power amplifier tube.

The efhicient high level system of modulanon
means real operating economy. The low initial
cost will also surprise you.

Before you order your transmitter get all the facts on the
RA-5 or 10. Write today for fully illustrated booklet contain-
ing complete technical specifications, inside views and sche-
matic diagram,

RAYTHEON MANUFACTURING COMPANY

Broadcast Equipment Division
7475 North Rogers Avenue Chicago 26, lllinois
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JOHNSON &m/mm?ﬁ

“BEHIND THE GOOD NAMES

1. Type C dual section
capacitor

2,3. No. 124-212 sockets
for 833 tubes

4,5. No.104-251 flexible

‘couplings : h Szt

4. Type D dual section

capacitor You’re invited to judge us by the company we keep because you’ll
7-12. Steatite cone insula- find JOHNSON components behind the best names on transmitters.
tors and lead-in bushings That’s the new advanced RAYTHEON 1 KW AM Transmitter above --a
13. Type C dual section beauty inside and out. And, if you judge this transmitter by the company
capacitor it keeps, you'll know that quality came before all other considerations in

i the selection of components. That’s why Raytheon points with pride to’

14. No. 204-101-2 Vari- Modern components, operated at well below their maximum ratings...”
po , Operat w ow gs...

able inductor Fourteen of these “modern components” are identified in the interior view

above and listed to the left. They’re the finest money can buy in variable

capacitors and inductors, insulated couplings, tube sockets, and radio fre-

quency insulators. All bear the Viking Head symbol of JOHNSON quality.

Hew Cataleg 969 M You'll find it in equipment where quality is more than a claim --- where

“Free on RW there’s a reputation to maintain. Look for it if you’re an electronic equip-

' ment buyer; insist on it if you're an electronic equipment manufacturer.

JOHNSON PRODUCTS INCLUDE

Transmitting Capacitors e Inductors ¢ Tube Sockets o R, F. Chokes e Q Antennas e |Insulators e Connectors
Plugs and Jacks e Hardware e Pilot ond Dial Lights e Broodcost Components ¢  Directional Antenna Equipment

JOHNSON...a{W¢mech Radio

E. F. JOHNSON CO. WASECA, MINNESOTA

24 TELE-TECH e March, 1947
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w DSCILLOGRAPHY 7#24f /5 4

REEN ror cvery vos .

YOU MAY BE SURE
IT'S THE RIGHT SCREEN
IN THE RIGHT TUBE

IF IT'S MADE BY DU MONT

SCREEN CHARACTERISTICS
@

Pl: Medium persistence green. High visual effi-
ciency. For general-purpose visual oscillographic
and indicating applications.

P2: Long persistence blue-green flucrescence and
vellow-green persistence. Long persistence at high

writing rates. Shortinterval excitation. Du Mont_pioneer of the commercialized
P4: Medium persistence white for television images. CC[thOde-I’CIY tube__has developed the Out_
: sis ue for aphi : :
ES: Extremely short persistence blus lor prowsrere  standing selection of fluorescent screens to
time for energy drop 50% is 5 microseconds. meet eveI'Y fU.IlC’[iOIlCIl quUiIement.
P7: Blue fluorescence and yellow phosphorescence. D M - .
Long persistence at slow and intermediate writing u Ont tUbe tYpeS dare CIVC[llCIble n a
rates. For filtering out initial “flash™ and for high - . .
haildup of intensity under repeated excitation, tis  VOI1ety of screens. Thus the right screen in
screen may be used with Du Mont Type 216.] Filter. the rl- ht tUbe recise] d t
“P11: Short persistence blue, For recording high writ- . g . p . Y geare O Your par_
i}r(z]g r.ates. Pelzistence time for energy drop 50% is tlcu:lar k]_nd Of OSC]llograth’
microseconds.
Write for Bulletin #6283

© ALLEN B DUMONT LABORATORIES INC
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LAPP GAS-FILLED CONDENSER
OFFERS NON-DETERIORATING,
UNIFORM PERFORMANCE

The dielectric of the Lapp condenser is an inert gas, non-deteriorating

and puncture proof. After years of service, the condenser retains the

'same margin of security it had when installed in the circuit. Also, it

offers lower loss than solid-dielectric units, with corresponding econ-
omy of power. Not needing to **warm up,”’ it provides constant capac-
itance under temperature variation. Variable, adjustable and fixed
capaciiance units are available, in current ratings up to 500 amperes
R.M.S., and voltage ratings up to 60 Kv peak. Fixed units have been
made with capacitance up to 60,000 mmf., variable and adjustable

units up to 16,000 mmf,

TELE-TECH
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itters, has been en-
gineering gear around Eimac
Tubes ever since 1939,

One of their latest designs is
illustrated above at the right—
the 1000-watt unit with Arm-
strong dual-channel direct-crys-
tal-controlled frequency modula-
tion. For the power amplifier,
shown in the center, REL chose a
pair of Eimac 4X500A tetrodes
because of their remarkable
power gain, stability to frequen-
cies above 110 mc, and efficiency.
Actually, 70 per cent of the input
to the final amplifier is delivered
to the load.

In the REL transmitter, less
than 20 watts of drive produces
the rated kilowatt. In fact, a pair
of Eimac 4X500A’s can deliver
1750 watts of useful output with
only 25 watts of drive; while four
tubes in push-pull parallel, tak-
ing 50 watts on the grids, put out
3500 watts.

TELE-TECH e March, 1947

Unwavering stability is achieved
in these tubes by combination of
exclusive Eimac emission-con-
trolled grids and a concentric-
ground-plane ring terminal for
the screen grid. Visible in the ac-
companying illustration, this ring
permits finger contact with chas-
sis ground and effective isolation
of input and output circuits. Self
oscillation is minimized and neu-
tralization, if necessary, is made
simple.

FURTHER POINTS

GRIDS...Special treatment suppresses
primary emission and controls sec-
ondary emission to add efficiency to
stability. One hundred per cent
useful structure, without interfering
supports, and precise alignment be-
tween control grid and screen give
maximum plate efficiency and low
grid current, ‘

FILAMENT...Special thoriated tung-
sten provides high electron emis-
sion at low temperature.

wWWwWWwW americanradiohistorv com

EIMAC 4X500A POWER
TETRODE

Electrical Characteristics

Filament: Thoriated tungsten

Yoltage . . . . . 50v
Current . . . . ., . 135amp
Direct Interelectrode Capacitances
(Average)
Grid-plate . . . 0.05 wuf
Input . . . . . . . . . 128 aid
Qutput ., . . . . . . . <« 5.7uut
Maximum Ratings
Plate voltage,d-c . . . . . ,4000v
Plate current, d-c . . . . . . . 350 ma.
Plate dissipation . . . . . . , 500w

Ask for full details 01 these and other
Eimac tubes for f-m, a-m, television,
and industrial applications in a com-
prebensive range of power and fre-
quency capabilities.

EITEL-McCULLOUGH, INC.
1367H San Maoteo Ave., San Bruno, Calif.

Export Agents; FRAZAR AND HANSEN
301 Clay Street, San Francisco 11, California, U.5: A,

Follow th

27


www.americanradiohistory.com

28

A CHANGER WITH NEW APPEAL FOR
MANUFACTURERS, DEALERS, MUSIC LOVERS

Announcing the new Seeburg Model “M” . . . a record
changer to add appeal to even the most glamorous radio-
phonograph combinations.

Outstanding among the many fine features of the “M?”
is its exclusive three:post construction which brings these
important record playing advantages:

1. INTERMIX playing of 10 and 12-inch recordings.
2. INCREASED RECORD LOAD. The “M” has a

capacity of fourteen 10-inch records, twelve 12-inch
records or twelve 10-inch and 12-inch records in-
termixed.

3. LONGER RECORD LIFE. Multiple post construc-

tion assures gentlehandling, minimum spindle hole wear.

But more than this the Model “M” possesses all the engi-
neering refinements that have made Seeburg changers the
favorites of manufacturers, sellers and buyers alike.

wwWwW americanradiohistorv com

FEATURES OF THE

NEW SEEBURG MODEL “M"

o THREE-POST CONSTRUCTION

that

lengthens the life of precious discs, in-

creases record load,

o INTERMIX PLAYING of both 10 and

12-inch recordings.

o SIMPLE MECHANISM that gives long,

trouble-free operation.

o SWIFT, QUIET OPERATION that means

minimum time between changes—assures

pleasurable listening.

® CONSTANT SPEED MOTOR that brings
turntable up to speed quickly—holds it

there.

| J. P. SEEBURG CORPORATION
1500 N. DAYTON ST. » CHICAGO, 22

TELE-TECH
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- THESE QUICK FACTS ON G-E MEON =
- GLOW LAMPS MAY MELP YOU
PRODUCE A MORE SUCCESSFUL PRODUCT
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QUESTION — In what sizes are glow lamps made?

ANSWER — General Electric makes a complete line of neon :
glow lammps, in a wide variety of miniature bulb sizes, and
in wattages from 3 watts to 1/25 watt, with both screw
bases and bayonet bases.

el o, cha i e Nela Specialty Div. Lamp Dept.. 1 Newark St.,Hoboken, N. J.
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Specifications of the Rauland Visitron 10FP4/R6025

Heater Voltage

6.3 A.C. or D.C.

Focusing Method

Electromagnetic

Deflection

Electromagnetic

Deflection Angle

50 Degrees

Screen

Phosphor P4
Aluminized Reflector

Bulb Diameter (Max.)

103/4" at screen end

Length

1754" + 34"

Base SmaliShell Duodecal 7 Pin
Anode Terminal Cavity

Anode Volts (Max.) 13,000

Anode Volts (Operating) | 9,000

External Coating {Optional): 500 mmf.

(OFP4

AVERAGE CHARACGCTERISTICS

Ef=6,3 VOLTS
ANQDE VOLTS

GRID No.2 = 250 VOLTS
90| RASTER SIZE -
€x 8" FOCUSED

= 9000

900

[+ ]
o

| 1
-

@
<
(s}

~
[

—
g

]
[=]

[+
[«
(o]

L
o

wn
o]
(=]

ANODE CURRENT - MICROAMPERES

HIGHLIGHT BRIGHTNESS — FOOT LAMBERTS

| g w
40 1 %‘/ & —}-2 400
| b 5 —__fg~4—
30 < —0‘5’ 'i J 300
LN/
; YT 1/ 5]
20 ,o ‘ 200
(ERREIE
10 // : Jlg JL 100
Y- |
/
i J N
o 10 20 30 40 50
GRID DRIVE - VOLTS

+ WRITE FOR INTERESTING BULLETIN -

Electroneering is our business
THE RAULAND CORPORATION

CHICAGO 4],
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FOR HOME USE AND IS EQUIPPED WITH A REPLACEABLE
NEEDLE OF THE MOST ADVANCED TYPE.

THE improved design of this needle, al-
Precious " lowing appreciably more vertical compli-

Metal - \
Tip Neon ance than has heretofore been possible,

resulis in a VAST REDUCTION in the amount

of surface noise which is ordinarily radi-

ated directly from the needle. Pleasing
. reproduction and the absence of acoustic -
TYPE "QT" AVAILABLE noise, together with low order of distor-

W RS— tion, make the “QT" Cartridge ideally
Model “QT-M" is supplied with i
precious melal-tipped siylus; Model SUiied for home use.
“QT-]'" with sapphire-tipped (Jewel) ‘
stylus. Both models are identical in 5iinp|“ Method Devised for the

every other respect. Removal and Insertion of Needles

Tip ;

LN \ Needles in the QT Cartridge may be 1e-

WE'LL SEE YOU . Y < moved quickly by placing knife blade beneath
AT THE 3 3 needle and prying gently upward. Replace-
CONVENTION ! ' R (% menis are made by inserting shank of needle

Astatic's complete in socket and pressing down gentily,

line of products will

be on ditplay at the

Meational 1.R.E.Con-

vantion, al Grand
Contral Polace, :
Mew York City, “QT” ; / :
March 3 to &, H i y = - .

Inclusive. .l'feruf.ure ; [ l CORPORAT.ON
is Available | ==\ CONNEAUT OH/IO

A" TANADIAR ASTAME (T0 T OREONT DN SR

Rstatic Crystal Devices Manulactured
€ =nl Cao, patenls.
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Still twisting insulated wires together to
low

form inefficient, makeshift “gimick”
value capacitors?

Stackpole GA Capacitors cost no more in
the long run. Even more important, they
bring you outstanding advantages in terms of
greater stability, higher Q, better insulation

resistance and higher breakdown voliage.

gaad@e fo

In addition, they are mechanically superior
and eliminate the undesirable inductive char-
acteristic common to twisted wires. Sturdily
molded, with leads securely anchored and
tinned, they are widely used in circuits
similar to those illustrated. Standard capac-
itors include 0.68; 1.0; 1.5; 2.2; 3.3
and 4.7 mmfd. with tolerances of +20%.

Electronic Componenl‘s Division

STACKPOLE CARBON COMPANY,

GA
STACK F'Ol.

FREQUENCY
OSCILLATOR

GA
ST@GKPGLE

GRID PLATE:

|.F. TRANS.

I. F. TRANS.
COUPLING CONDENSER

R. F. COIL
COUPLING COMNDEMSER

FIXED and VARIABLE RESISTORS

'_smELD—‘__I 64 STACKPOLE
{

COUPLING COMNDENSER

St. Marys, Pa.

—

\‘ GA STACKPOLE

SPACE CHARGE
NEUTRALIZING
CONDENSER

R. F. TUNED IMPEDANCE
COUPLING CONDENSER

I. F. TRANS.

INEXPENSIVE SWITCHES

GA STACKPOLE

IRON CORES « COIL FORMS » POWER TUBE ANODES « BRUSHES AND CONTACTS » AI.NICO 1}

RHEOSTAT PLATES and DISCS

32

ANODES and ELECTRODES, ETC,
TELE-TECH
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THE 757A LOUDSPEAKER

IT’S tops for FM and AM Broadcasting—Recording Studios
— High Quality Music Distribution and Public Address

Systems.

It’s breath-taking in its realism over the full frequency range
of 60 to 15,000 cycles. It incorporates the famous 728B Loud-
speaker and a new high frequency hom. See it at the I.R.E.
Radio Show at Grand Central Palace, New York.

Ask your local Graybar Representative for complete details,
or write to Graybar Electric Company, 420 Lexington Avenue,

New York 17, N. Y.
Designed by Bell Telephone Laboratories

Western Elecrric
— QUALITY COUNTS —

TELE-TECH e March, 1947
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O. H. CALDWELL, EDITOR

* M. CLEMENTS, PUBLISHER

* 480 LEXINGTON AVE., NEW YORK (17), N. Y.

Fast-Moving FM

Organization of the new FM Association probably
marks a dividing line between FM of the past and ¥M
of the future. From here on in, FM is earmarked for
full speed ahead.

Abroad, China and Russia show signs of FM activity
—the latter with two stations in Moscow. In England,
Electric & Musical Industries, Ltd., has the green light
to introduce FM to the British Empire. Here at home,
FCC predicts nearly 700 FM stations operating by the
end of 1947, largely a two-year achievement. Contrast
this with some 1000 AM stations covering a period of
25 years,

To blanket the U. S, 5000 FM stations may be
needed. FM receiver production is snowballing. With
practically no dividends to date, venture capital con-
tinues to grow in the FM field; proof positive of the
confidence in ¥FM’s looming future.

Sharing the TV Channels

Among the assorted hazards which television Iis
facing, is the proposal that its broad channels be
shared by other services which make a proper “show-
ing of need” and non-interference.

At first it might seem that daytime interlopers
might be freely permitted in the TV domain. But
who knows whether television may not soch be as
much of a daytime and round-the-clock service as
radio broadcasting itself.

Hence the RTPB wisely considered the types of
service to be permitted in the TV bands, specifying
that these be (1) low power, (2) narrow band or
speech, and (3) preferably point-to-point or at least
a fixed service employing a directional antenna, Tele-
vision—Ilike any other baby—surely deserves to have
its nursery reasonably sacrosanct until it grows up!

Large Color Chart Supplement

Radio to Aviation’s Rescue

In many important respects electro@ibs was:respon-
sible for helping win the war. It came to our rescue
against submarines, night air-raids, and buzz bombs.

Again it is about to perform an important rescue
mission, this time for the air transportation industry.
The latter is in a sick way at present. This can hardly
be questioned. Traffic has fallen sharply; earnings
are way down to the point where several carriers are
asking the government for financial help to carry on
under the mail-contract legislation. '

That this condition is due to loss of public confi-
dence also is evident. But electronic landing and air
navigating methods are in process of installation—
methods which proved themselves during the war.
Other methods are being developed in laboratories and
on proving grounds. Eventually these aids will elim-
inate the air bottlenecks and dangers which underlie
public fears. As adopted, these new aids will permit
resumption of the forward march of air transportation.

Life Marches On!

Readers, this is the truth. It is vouched for by no
less an authority than the Army -Signal Association.
Some recruit very much interested in “soldiering”
must have started the rumor that operating radar sets
not only made you blind, but sterile as well—on ac-
count of all the X-rays and other dangerous radiations
flying about in the vicinity of the operators’ positions.

We are happy to be able to reassure our engineer
friends. After exhaustive statistical tests the Signal
Corps found no significant difference in eyvesight be-
tween operators and non-operators. If anything, the
former had a slight edge on their non-technical breth-
ren. Also, breathe easily, bridegroom, they had just
as many healthy children!!

Sent You with This Issue

AIR NAVIGATION AND LANDING SYSTEMS

To serve as a record of the decision of PICAO—of great importance in aviation—a chart is included in this issue

showing engineering details of some of the systems picked out by this organization for aiding air navigation and landing.

TELE-TECH ¢ March, 1947
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Repeater station tower at Ten-Mile Run

® The first practical microwave
system for transmitting a large
number of messages was construct-
ed between New York and Phila-
delphia in the spring of 1945. The
RCA-Victor Division of Radio Cor-
poration of America engineered
and installed the radio equipment,
while Western Union provided the
terminal faecilities including voice
band translation apparatus and
telegraph carrier channels. The
frequency was near 4000 mc. In
July, 1846, the original test appa-
ratus was replaced by factory-made
equipment of latest design?.

While this plan is being adapted
first to long distance communica-
tion, with relay stations using para-
bolic reflectors every 25 to 60 miles,
it may be mentioned that radio
beam telegraphy is not restricted
to such long distance circuits. En-
gineers are not overlooking the
possibility of using radio transmis-
sion to reach local areas and way
points.

In another development, which
would use somewhat longer waves,
contact can be maintained between
the central office and specially-
equipped vehicles ecruising local

36

2,000 Telegrams per

By COL. J. Z. MILLAR, Radic Research Engineer
Western Union Telegraph Co., New York

Technical details of beamed Multiplex and Varioplex

systems operating at frequencies up to 11,500 me

tionary advances in tele-
graph engineering is the
application of super-high-fre-
quency radio methods to the
transmission of Western Union
messages. During the next five
years, the establishment of
radio beam telegraphy be-
tween the maijor cities of the
United States 1is planned.
These radio links will replace
pole lines which have higher
maintenance and replacement

ONE of the most revolu-

scost, and will provide a vastly

increased number of telegraph
channels, They will also tm-
prove service by virtually
eliminating circuit interrup-
tions caused by storms and
other electrical disturbances.
This policy is the result of
highly successful experiments
culminating in the regular
daily transmission of commer-
cial telegrams over a micro-
wave system during the past
several monthsi.

areas and delivering telegrams
directly to the customer.

Western Union has also con-
ducted simultaneous comparative
propagation tests between Neshanic,
N. J., and New York using several
frequencies to obftain continuous
long time records of signal strength.
These records will be used to select
the best of the following frequency
bands which have been tentatively
allocated to common carrier opera-
tion by the FCC: 3700-4200 mec.;
5850-6350 me.; 10,500-11,500 mc.

Terminal Equipment

A few words concerning the types
of telegraph equipment usually
connected at the ends of typical
circuits will serve to give the reader
a clearer picture of Western Union
practice. Even though the tendency
for the past 40 years has been
toward mechanization, a number
of manually-operated Morse cir-
cuits still are in use. Next, Tele-
printers (using the start-stop
method of operation) are used ex-

wwWw americanradiohistorv com

tensively between main and branch
offices and in customers’ offices.

The heaviest loads which occur
on long distance trunk lines, how-
ever, are carried over the “Multi-
plex.” In this system four printer
sub-channels are interlaced by
time division. Advantage can then
be taken of the available high line
signaling speed while holding each
printer down to its normal speed
of 65 to 75 words per minute.

A variation of the Multiplex is
the Varioplex which provides for
the channeling of as many as 40
widely separated Teleprinters over
a single Multiplex system. In the
Varioplex, if more than four ter-
minal stations become active, the
total capacity of the system 1s
shared equally between those desir-
ing to transmit.

Since 1937, frequency-modulated
telegraph carriers have been used.
Fig. 1 shows how voice-width bands
are divided into such carrier chan-
nels. Any voice-band may be thus
sub-divided, or the full bandwidth
may be used for facsimile or ad-

TELE-TECH « March, 1947
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ministrative telephones service. Six-
teen narrow-band telegraph chan-
nels, each satisfactory for a Morse
circuit, a Teleprinter circuit, or a
two-printer Multiplex circuit are
obtained. The carrier frequencies
are spaced 150 cycles apart and are
deviated plus and minus 35 cycles
by the telegraph signals. The voice
bands also may be sub-divided into
lesser numbers of channels for
other services such as the four-
printer Multiplex, the Varioplex,
high-speed ticker Multiplex, or the
interconnection of business ma-
chines.

Frequency-modulated systems are
less subject to rapid signal level
changes and to interference effects,

and consequently are freer from
distortion of the telegraph signals
than are amplitude modulated (on-
off) systems. Thus by FM methods,
the quality of signal transmission
has been improved to the point
where it is possible to transmit over
wire circuits several thousand miles
long without using regenerative
telegraph repeaters.

The grouping of various types of
telegraph circuits into voice-bands
has been found convenient for the
reason that some trunk systems
make use of pairs of wires for the
transmission medium; others, tele-
phone channels derived from
Western Union wire carrier systems,
or leased telephone circuits. And

Television signal distribution amplifier
antenna installation at Philadelphia end

now radio bearmn transmission is
available. Thus, grouping provides
a method for translating and
“stacking” voice-bands until all of
the availlable signaling spectrum is
filled. This method also facilitates
the patching or switching of entire

The photograph shows the propagation test. receiving and recording equipment. Fig, 1—(Below) Voice-band sub-division plan
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CHANNEL ALLOCATION - 150 KC. SYSTEM

I- USES IO XC SYSTEM EQUIRMEMT —‘I

b 7-aa7

.z T T4

CARRIER _SYSTEMS
TYPE WN-1
ONE_TERMINAL
THEDRY

WODULATDR,

CARRKR 218 nC

TUNEA, PALS BAMD

T3-75  '.3KC TOITS e

Four telegraph carrier channel terminals with covers removed to show equipment.

Weatherproof microwave
cabinet used for remote

38

equipment
amplifiers

s

groups of circuits in case of failure
without reconnecting each tele-
graph channel individually.

The largest bandwidth utilized in
Western Union wire line practice is
approximately 32 ke. which is suffi-
cient frequency spectrum to provide
8 two-way voice-bands (on a four-
wire basis). Following this practice
it was decided to design the initial
radio beam for 32 voice-bands and
increase the number of systems for
any required capacity over this
value. This number of voice-bands
would result in a total capacity of
2048 simultaneocus transmissions,
half in one direction and half in
the other, and since each telegram
requires about one minute for
transmission, each office could re-
ceive over 1000 messages per minute,

In its present networks, large as

wwWwW americanradiohistorv com

Fig. 2—(Above) WN-1 carrier system block

they are, Western Union does not
immediately require all this inter-
city capacity. Therefore, approxi-
mately half of the available voice-
bands will be reserved for alternate
route transmission. The anticipated
growth of Telefax will require many
additional voice-bands, but these
can be provided for by the estab-
lishment of additional beam sys-
tems.

Fig. 2 shows the arrangement of
tuners and modulators used to
translate the 32 voice-bands to
appropriate positions in the spec-
trum. This is a single side band
suppressed-carrier system. For such
a scheme, it is necessary that the
base oscillators from which the
modulator frequencies are obtained
he precise, otherwise the telegraph
carrier frequencies sent by a ter-

TELE-TECH ¢ March, 1947
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minal would not fall within the
discriminator characteristics at the
receiving terminal. Also, the ampli-
tude-frequency characteristics and
the total distortion within each
derived voice-band must be held to
reasonable limits, and the signal-
to-noise ratio should be greater
than 35 db. It will be noted that
a signaling spectrum of 150 ke is
reguired.

In the radio link it is important
to have low distortion to avoid
crosstalk between voice-bands. The
system which met the distortion
and other wideband transmission
requirements best was the inven-
tion of Leland E. Thompson of
RCAS. In this system, a wide signal-
ing frequency band of 150 kc is
handled with a signal-to-noise
ratio of 53 db in each derived voice
band and a distortion of less than
a few tenths of a per cent, the
exact amount depending upon the
number of repeaters. Double modu-
lation is used, that is, the 150 kc
band of input frequencies from the
volce-band equipment frequency-
phase modulates a 1 mc sub-carrier,

Map diagram showing proposed Western Union radio relay system and trunks

and this sub-carrier in turn fre-
guency modulates the final carrier,
for example, 4000 mc.

At each repeater the received
signal is heterodyned to an inter-
mediate frequency of 32 mc. and
after amplification and limiting, the

signal is demodulated by passing it
through a discriminator. The de-
rived output is the 1 mc sub-carrier
which then modulates the on-going
transmitter. Double demodulation is
used only at the receiving terminal,
thus making the original input fre-

Lett is a view of New York terminal station equipment racks with covers removed and (right) back of racks with covers off

TELE-TECH + March, 1847
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quencies available for dissection
into voice-bands, and finally into
the telegraph carrier channels.
Diversity reception is used on all
sections over 15 miles in length,
with antennas spaced vertically by
a distance of approximately 25 ft.
depending upon the carrier {fre-
quency and length of the section.
This materially reduces the fading
range caused by multipath trans-
mission of the direct wave and an
upper wave refracted from an at-
mospheric air mass boundary which
scmetimes forms during late night
hours in the summer. The two re-
ceived signals are combined at the
1 mec sub-carrier level, where prac-
tically no phase difference occurs.
For control of the repeater sta-
tions, which are normally unat-

tended, a service channel of com-
munication is provided. The service
channel frequency modulates the
final carrier directly, and either
voice or tone signals are recovered
at each repeater station. An inge-
nious system of testing has been
designed which permits the termi-
nal attendants to determine which
relay station is faulty. This system
also provides an identifying tone
for each repeater station. Thig tone
is normally off, but is keyed in code
pulses to indicate such conditions
as operation of the gas-engine-
driven emergency power supply,

low building temperature, illegal
entry, etc.
In November, 1945, the FCC

granted Western Union construc-
tion permits for a network of sta-

fions arranged to connect New
York, Washington and Pittsburgh,
with a second chain connecting
New York and Philadelphia. Work
on this system progressed satis-
factorily throughout 1946, even
though much delay resulted from
strikes and material shortages.

Extensions of Western TUnion’s
radio operations are planned gener-
ally in the form of triangular relay
systems which will replace frunk
pole line facilities as soon as radio
relaying becomes established on a
commercial basis and existing con-
tracts permit.

1A Preview of The Western Union System of
Radio Beam Telegraphy, by Col. Julian Z.
Millar, Journal of the Franklin Institute.

A Microwave Relay Communication System,
by G. G, Gerlach, RCA Review, December, 1946.

A Microwave Relay System, by Leland E.
'll‘glziompson, Proceedings of the IRE, December,

6,

GENERAL ELECTRIC'S NEW ELECTRONICS PARK

Laid out and landscaped like a college campus, GE’s new Electronics Park in Syracuse will house the main manuiacturir.xg _units
of electronics department. From this great aggregation of modern buildings, afferding over one million square feet, will issue
a myriad of products for the new weorld of tomorrow—television, FM, wire recording, facsimile, radar, public service
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Philco Projection 1TV Recerver

Pictures, 15 by 20 inches, of great brightness and contrast, produced

by new type inclined screen, optical system and tube arrangement

® A production model of the new
Philco projection television receiver
was shown in operation for ten
minutes during the FCC hearing at
Princeton, N. J., Jan. 29—after
which the set was covered up and
all inquirers warned away by police
guards.

For a number of months there
has heen wide interest in this Philco
projection set, both among en-
gineers and throughout the tele-
vision and radio industries. The
set being developed in thé Phila-
delphia laboratories during late
1946 was understood to embody
many radical features, but its se-
crets have been closely guarded. No
one outside the Philco organization
apparently had even seen the set,
until the day of the Princeton hear-
ing, when the receiver—a produc-
tion model—was introduced to dem-
onstrate some points in connection
with the color-flicker tests being
shown to the FCC commissioners
and staff.

From engineers present at the
hearing, information obtained in-
dicates that a modified Schmidt
optical system (with  special
“askew” elements) has a 4-inch
20,000-volt projection tube. The
beam from this unit is reflected
from a plane mirror inside the
front of the cabinet, ontc the in-
clined high-gain specular screen
on the underside of the lifted
cabinet lid, as shown in the sketch.

Viewers seated or standing in
front of the cabinet see a picture
15 by 20 in. in size, with a bright-
ness of from 60 to 80 ft-lamberts.
Such a picture can be viewed com-
fortably in a well-lighted living
~ room.

The tipped screen with its
specular surface results in velvety

TELE-TECH + March, 1947
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Light paths in new Philco projection
receiver as conjectured by observers

blacks far below the room illumina-
tion, so that pictures of great con-
trast and brilliancy are produced,
even in brightly lighted interiors.
The special directional high-intens-
ity screen structure itself is held
responsible for a four-fold ampli-
fication of picture brightness.

The projection tube used has a
new phosphor, estimated by Phil-
co’s vice-president in charge of en-
gineering, David B. Smith, to pro-
duce a three-time increase of
brightness. This phosphor brilliance
is further increased by metallized
backing giving a two-fold increase
at the 20 kv-voltage. The optical
system produces a five-to-one gain
over prewar designs.

During the Princeton demonstra-
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tion the new Philco projection re-
ceiver was operated from a folded
dipole mounted on a pole 100 ft.
high. The location, 45 miles from
New York City, beyond the primary
service area of NBC’s Empire State
transmitter, was also alongside a
densely traveled automobile route
and near the Pennsylvania Rail-
road’s electrified tracks and an elec-
tric substation. Ignition from air-
compressors operating in a quarry
across the road, and interference
from an airplane landing-field
nearby, added to difficulties of re-
ception during the FCC demonstra-
tion. Under these adverse circum-
stances the Philco projection pic-
ture at Princeton was at times shot
through with white flashes.

Working at the 45-mile distance,
projection-set image was estimated
to have a brightness of only about
40 ft-lamberts, though still making
it comfortably viewable in the
lighted room, with all window
shades open, sunlight streaming in
and all room lights on. One en-
gineer estimated the room illumi-
nation at the time to be 8 to 10
ft-candles,

Under normal field-strength in-
tensities, the Philco projection set,
as already stated regularly develops
a picture brightness of 60 to 80
ft-lamberts, and is, of course, free
of ignition interference. This 60 to
80 ft-lambert intensity of the
Philco projection-set image com-
pares with picture brightness of
about 12 to 30 ft-lamberts on some
current postwar models, and 1 ft-
lambert on prewar models.

In explaining the introduction of
the Philco receiver during the
Princeton color-television hearing,
vice-president Smith said:

(Continued on page 127)
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Engimeering TV Master Control

Equipment

By LEONABD MAUTNER, Head, and A. J. BARACKET, Project Engineer,
TV Studic Facilities Section, Allen B. DuMont Labs., Inc., Passaic, N. J.

Facilities required where station operation involves more than one studio.

plus remote pick-ups, as determined by current program technics

® The term Master Control in
television station operations has in
the past meant several different
things. Generally speaking, the
equipment room which has housed
the synchronizing generator for a
television station has been termed
the “master control room’” more or
less independently of what other
equipment was housed in the same
location. In some instances the
integration of film pickup facili-
ties and master control functions
has in the past seemed desirable.
In others, the equipment for video
shading, superposition of pietures,
and allied video technics has been
centralized in this location.

The expanding scope of telecast-
ing activities, including the in-
creased emphasis on remote and
network programs, demands that

Fig. 2—BRMA type synchronizing gen-
distribution

erator and equipment
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Figs. 1 and 3—Block diagrams of facilities requi.red by small TV stations

QUIPMENT complement

for a typical master con-
trol for television stations is @
complex problem. This article
suggests five graded solutions
ranging from the simplest
television station fo the most
complete.

re-examination be made of equibp-
ment properly constituting a Mas-
ter Control assembly.

A typical medium sized televi-
sion station installation is shown
in Fig. 1. Here it is assumed that
three studios are available, two for
live talent operations, and a third
for film pickup. Shown in dotted
lines are two remote program
sources typifying pickups of sports
and field activities. Also indicated
is a source and output for network
programs; finally, the output fto
the station transmitter is shown.

Master Control as shown in this
figure is the cenfral conirol point
which may accept signals from up
to six sources of program material
and furnish the selected informa-
tion to either the transmitter, the

wwWw americanradiohistorv com

network outlet, or both. While it
is true that all these facilities will
not, in general, be in use at any
given time, there can exist rather
involved situations which place a
premium on the degree of facili-
ties incorporated in the master
control equipnient.

For example, the station of Fig.
1 may be conducting a live talent
program originating in Studio A,
which will call upon the output of
Studio C (the Film 8tudic) for
parts of the program. An adver-
tiser may be viewing, the rehearsal
of a new program, scheduled for
subsequent use, emanating from
Studio B. A sports event from re-
mote source No. 1 may be the clos-
ing program. The rehearsal of a
new type of remote program may
also be in progress, requiring trans-
mission of signals from remote
pickup No. 2 to Master Control for
distribution to client rooms, where
the remote technic may be ob-
served. Assume for these opera-
tions that no incoming network
programs are involved, but that
certain portions of the On-The-
Air prograin are to be sent out to
the network.

TELE-TECH « March, 1847
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It is easy to see that a Master
Control which is adequate to cope
with such a typical situation will
call for a relatively large comple-
ment of equipment of a fairly in-

volved nature.

It will be worth-

while to list the functions that
such a Master Control must per-

form, and these requirements
dictate the type and

turn will

in

amount of equipment necessary.

These functions
into three classes:

video,

will be divided
synchronizing,
and operational functions.

Master Control Functions

A. Synchronizing Functions

1. From the synchronizing genera-

tor,

utilizing the proper

Syn-

chronizing signal distribution fa-

cilities,

driving and blanking

pulses must be fed to all local

studios.

2. When supplying pulses to the

B.
1.

chronizing generator pulses to
suit the needs of film projectors
must be included.

When remote or network pro-
grams are contemplated, the
vertical synchronizing informa-
tion from these remote sources
must be properly related in
phase and frequency to those
of the local synchronizing gen-
erator, so that switching from
local to remote and from remote
to local generators may be
made, with no ill effects on re-
ceivers in the field. Whether it
is best to operate on the local
or remote synchronizing gen-
erators in this case, to achieve
the desired effect, is best deter-
mined by the circumstances.

Video Functions

Facilities for the monitoring and
selecting of the proper Cn-The-
Air video channel must hbe in-

various local studios, the differ-
ential delay caused by the re-
mote location of studios from
Master Control must be taken
into consideration.

Picture signals derived from lo-
cal studios must have synchron-
izing information added to them
at Master Control before being
sent out to a network or to the

corporated so that the transmit-
ter or network outlet may be
given the required program at
the correct level at the proper

time.

be next selected for On-The-~
Aijr use.

Monitoring and terminal facili-
ties must be available for the
servieing of incoming and out-
going network programs.

To facilitate the setting up of
the foregoing three functions,
video patch panels are fur-
nished so that the several pro-
gram sources may be properly
routed through monitoring fa-
cilities to the transmitter, as
well as directed to client rooms
and exXecutive offices for both
On-The-Air programs and re-
hearsals.

In the case of remote and in-
coming network programs, the
television signals as they arrive
at Master Control are in fre-
guent need of modification be-
fore they can be sent to the
transmitter proper. These mod-
ifications may include expan-
sion of the synchronizing-to-
picture signal ratio and the use
of line-to-line clamping tech-
nics so that extraneous signals
may be removed from the tele-
vision picture.

Selecting and monitoring facil-
ities must also be available for
the Preview signal, which is to

C. Operatiecnal Funetions
1. Inasmuch as a variety of pro-

) X "PREVIEW" DESK "ON_AlR" DESK
transmitter. Remote and in-
coming network programs which
5 ; pros S . 5059 A 5059 A
are furnished complete with MON. MON.
synchronizing information must SWITCH SWITCH
UNIT UNIT
pass through Master Control
without any additional syn- 5010 A 5010 A
izine i i ing WF 5009 A W.F 5009 A
ChI‘Ol’lIZlng Information belng MONITOR PI{CTURE MONITOR MONITOR| PICTURE MONITOR
added, LINE SWITCHING LINE S\vﬂ_lrlgCHS\NG
< s . N
4, Provision for phasing the syn- CONTROLS CONTROL
Fig. 4—Block diagram showing desks
and equipment for a complete siation
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gram sources pass through Mas-
ter Control it is only logical that
it function as the central con-
trol point for all private line
communication facilities used
both at remote, network, and
local studio points. A typical
local studio-remote pickup pro-
gram may require, for example,
a three-way private line tele-
prhone facility between the lo-
cal studio, the Master Control
room, and the remote pickup in
the field.

In connection with the Patch
Panel video function, (cf B4
above) it is convenient to have
a test waveform and picture
monitor available in the Mas-
ter Control assembly. If the in-
put to the waveform and pic-
ture monitor appears on the
video patch panel, it is a quick
matter to check the picture con-
tent or the video waveform of
any intermediate video point
appearing on the patch panel.
In this way trouble shooting of
program sources is greatly ex-
pedited.

Since the bulk of the synchron-
izing and video distribution
equipment is housed in Master
Control, and programs from all
sources are available at this
point it is convenient to locate
the base of operations for the
maintenance crew for the tele-
vision plant adjacent to the
Master Control room. This fa-
cilitates conducting a continu-
ous preventive maintenance pro-
gram which is so important to

uninterrupted con-

tinuity.

program

It should be apparent from this
brief list of functions that a prop-
erly integrated Master Control

room for even a moderate sized

television station can become an
exceedingly complex array of equip-
ment. Because many stations will
start operations on a small scale
and expand their facilities as the
occasion demands, it is parficu-
larly important to make sure that
Master Control equipment first in-
stalled will easily be adapted to ex-
panded operations at a later date.

This fact coupled with the ex-
treme difficulty of predicting what
type of operations will receive
greatest accent at various times
requires that the moderately com-
plicated and complex Master Con-
trol facilities be designed with an
extreme range of flexibility. In or-
der to arrive at an economical so-
lution to these several require-
ments it has seemed proper to
develop a number of ‘“packaged”
Master Control assemblies, scaled
in size to fit the needs of the vari-
ous types of television broadcasting
stations.

In the discussion that follows no

reference will be made to audio

facilities since this subject has
been adequately handled in audio
broadeasting practice.

It of course is obvious that since
television broadcasting operations
eventually will become an extreme-
ly valuable advertising medium it
is important that the engineer fur-
nish the potential broadcaster

‘circuits.

TABLE 1

Five Packages of Master Control Assemblies

DuMont
item Type No. Intended Use Basic Equipment Complement
1 TA132A Small television One (1) RMA type synchronizing gen-
broadcast station erator
2 TA132B Small television Two (2) RMA Type synchronizing gen-
broadcast station erators, and a rapid change-over switch
3 TAI33A Intermediate tele- Same as item 2 plus an On-the-Air line
vision broadcast channel switching desk and associated
station video and synchronizing signal distri-
bution facilities
4 TAI133B Intermediate tele- Same as item 3 plus a preview line
vision broadcast channel switching degk and additional
station associated video distribution facilities.
as well as a video waveform and pic-
ture test monitor rack
5 TA134A Large television Same as item 4, plus a remote lacilities

broadcast station

rack for the servicing of larger num-
bers of remote and network programs
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with equipment which reflects the
maximum in reliability and stabil-
ity of operation. Only in this way
may interruptions of paid programs
be minimized. To be commercially
feasible, the reliability of audio
broadcasting practice must be en-
gineered into this equipment.

In terms of equipment this will
involve duplicates of complicated
units such as synchronizing gen-
erators, so that a stand-by is al-
ways available in case of equip-
ment failure, It is also desirable to
construct such equipment in relay
rack and cabinet assemblies which
permit easy access to all wiring and
In this way, rapid rou-
tine maintenance and checking is
readily accomplished. Fig. 2 shows
a sync generator and distribution
unit typifying packaging of Mas-
ter Control equipment.

The five packages of Master
Control assemblies are listed in
Table I, together with their intend-
ed use and basic equipment com-
plement.

As is evident from this table, the
various packages differ from one
another chiefly by the increase in
facilities available through the use
of additional ' equipment. Conse-
quently, by describing the use of
both the simplest and most com-
plex installations, as shown in
Table I, the utility of the interme-
diate classifications will be appar-
ent.

Master Control Assembly

The TA132A Master Control as-
sembly is intenided for the smallest
television broadcasting stations and
comprises merely one RMA type
synchronizing generator. Such a
station might have a studio and
control setup such as is shown in
Fig. 3. The Master Control room
in this case may be the same or an
adjoining room to that used for
the control of the film chain. This
is logical since the basic program
material furnished by such a sta-
tion consists largely of remote
pickups and film telecasts.

It is assumed that a dual film
camera chain is used, which in the
case of the equipment manufac-
tured by these laboratories con-
tains a four-channel line switching
amplifier. Master Control provides
driving and blanking pulses for the
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Fig. 5—Functional block diagram, involving twelve sources of program channels,

film chain, and the synchronizing
pulses are mixed with the picture
signal from the film camera in the
line switching amplifier. Two extra
channels are available for use in
switching of remote programs or
alternatively, one remote and one
live talent studio output.

Such simple stations will prob-
ably use Image Orthicon field cam-
era equipment for the remote pro-
gram source, and if this equipment
is brought into the live talent stu-
dio it can serve as a source of live
talent programming, being consid-
ered as a remote facility by the
switching amplifier associated with
the dual film camera chain. The
switching amplifier for the film
chain should of course mix syn-
chronizing pulses with picture sig-
nal only for film video and should
not mix synchronizing information
with the remote video when this
source is being used.

In describing the more complex
TA134A Master Control facility it
will be most convenient to analyze
it by hypothetically passing signals
from the various sources to the
final destinations. To gain a phy-
sical picture of what equipment is
involved, this aspect will be briefly
described first,

A total of nine racks of equip-
ment plus two desks are involved.
Two racks house two complete RMA

TELE-TECH ¢ March, 1947

type synchronizing generators and
two additional racks provide power
supplies, synchronizing signal dis-
tribution amplifiers and a patch
panel for the distribution of syn-
chronizing information to the vari-
ous studios.

Control Desks

One of the desks will be called
the On-The-Air desk and will have
associated with it an On-The-Air
rack containing an On-The-Air
patch panel, power supplies, and
picture distribution amplifiers. The
other desk will be called the Pre-
view desk, and will have facilities
essentially duplicate to the On-
The-Air assembly, available in a
separate rack. The seventh rack
will be called the Remote Facilities
rack and will contain the remote
facilities patch panel as well as
sync stretchers and synchronizing
phasing equipment,

An eighth rack will house the
test video waveform monitor as
well as the test picture monitor.
The ninth rack contains power
supplies for the video distribution
equipment. A block diagram of
this equipment is shown in Fig. 4.

The equipment as pictured is
sufficient to handle as many as six
local studio and six remote or net-
work programs, providing suitable

wwWw americanradiohistorv com

arranged to permit signal to be followed

outputs to the transmitter, outgo-
ing network programs, On-The-
Air, Preview and rehearsal feeds to
client rooms, executive offices, and
return feeds to all studios. Each
studio is arranged to have three
video coaxial lines between the stu-
dio and the Master Control room.
One coaxial line is used to provide
the selected camera output to Mas-
ter Control, and the other two co-
axial lines are used to provide re-
turn feeds from Master Control of
bothh the On-The-Air program as
well as a rehearsal or Preview
program.

In this way the director of a
television show can monitor the
picture whic‘h is sent to Master
Control for broadcast purposes, as.
well as the return feed of this pro-
gram showing basically the same
signal as is sent to the transmitter.
Also, for cueing purposes, the other
return feed can show the program
director the next program to be
selected, in cases where program
continuity calls for the outputs of
two studios to be used in conjunc-
tion with one another. A plant
facility of this - size also has sev-
eral client rooms where On-The-
Air or rehearsal programs may be
shown to representatives of the
advertisers supporting the pro-
grams. In addition, provision is
made for the feeding of desired sig-
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TABLE {I

TIME PROGRAM SOURCE FEED TIME PROGRAM SO0URCE FEED
10:00 AM sStation identification Film studio Local tramsinitter 8:01 Film, continued Film studio Local transmitter
10:01 News commentator Studio B Local transmitter 8:30 Station identification Film studio Local transmitter
10:15 Station identification Filin studio Local transmitter 8:30 to . . .
10:16 Presidential Inauguration Remote No. 1 Local transmitter 8:31 Commercial Filin studio Local transmitter

Pre_liminary Shots from and network 8:31 Quiz Show Studio A Local transmitter
WhIFE Hlouse e 4. 8:31 New Show rehearsal Film studio Client room B
10:30 Station identification Film studio Local transmitter and Studio E
10:31 Presidential Inauguration Shots  Remote No. 2 Local transmitter 9:00 Station identification Film studio Local transmitter
from Penna. Ave. and network 9:00 to
10:45 Station identification Filin studio Lecal transmitter 9:01 Commercial Filin studio Local transmitter
10:46 Presidential Tnauguration Remote No. 3 Local transmitter 9:01 Dramatic play Studio B Local transmitter
Ceremonies from Capitol steps and network and network
11:31 “World Peace, Significance of  Network Local transmitter ;| 9:22 Film sequence, dramatic ptay Film studio Local transmitter
Inaugural’’  Highlight Comment and network
from U.N. New York 9:31 . Dramatic Play Studio B Local transmitter
12:00 PM Station identification Film studio Local transmitter ] _ , . and network
12:01 to 10:00 Station identiticatian Film studio Local transmitter
4:00 PM T tter Fi i i 10:00 to .

_ est pattern tlm stulio Local transmitter | yq15) Canmercial Film studia Local transmitter
4:00 PM Sign-off Film studia Local transmitter . . .

i L - . , . 10:01 Variety show Studio D Lozal transmitter
7:00 PM Station identification Film studio Local transmitter and network
7:01 Film Film studio Local transmitter | 10:30 Station identification Film studio Local transmitter
7:01 New show rehearsal Studios Client room A 10:30 to

Eand F 10:31 Commercial Film studic Local transmitter
&:00 Station identification Film studia Local transinitter 10:31 Sign-off Film studio Local transmitter

nals to the executive offices which
serve as additional e¢lient room
facilities.

In Fig. 5 a functional block dia-
gram is shown which will enable
the picture signal to be followed
through the various components
of equipment. It will be instruc-
tive to trace the signals through
this block diagram, showing the
various units involved.

Twelve sources of program chan-
nels are available, six from local
studios and six from remote or
network programs. These signals
appear on the patch panels asso-
ciated with the On-The-Air rack
and the Remote Facilities rack
shown in Fig. 6. The studio outputs
are labeled A through F on the OAR
patch panel and the remote pro-
gram sources are labeled 1 through
6 on the RFR patch panel. For
convenience the studio signals will
be traced first.

Of the six studios, four are se-
lected for immediate use. Two of

these go to the bridging amplifier
in the OA rack and two to the
bridging amplifier in the PV rack.
A bridging amplifier basically pro-
vides two inputs and four multiple
outputs for each input. Having
passed through the bridging am-
plifier, there now exist four lines
for each of four selected video
channels. These outputs also ap-
pear on the OAR patch panel and
the PVR patch panel, where they
are labeled OA bridging amplifier
outputs and. Preview bridging am-
plifier outputs, the total consisting
of 16 lines. One four-channel line
amplifier is situated in the On-
The-Air rack and another in the
Preview rack.

These amplifiers are controlled
by four-section push-button
switches situated in the On-The-
Air and Preview desks respectively.
Consequently, if no remote pro-
grams are desired, four signal lines,
two from each bridging amplifier,
are patched through to the line

amplifier in the On-The-Air rack
and the line amplifier in the Pre-
view rack. The output of the On-
The-Air line amplifier consists of
two multiple lines each showing
the selected one of the four input
channels.

These two outputs again appear
on the OAR patch panel, one nor-
mally being permanently tied to
the transmitter input the other
going to a studio distribution am-
plifier. The studio distribution am-
plifier is identical to the bridging
amplifier except that its inputs and
outputs are multiplied in a differ-
ent manner. It is arranged to have
but one input line and six output
lines. Each of these six output
lines again appear on the OAR
patch panel and they now repre-
sent the On-The-Air program. One
output is returned to the On-The-
Air desk where it is displayed on
the console monitor, and another
is returned to the selected studio

(Continued on page 142)

Fig. 8—Functional diagram of picture patch panels. Key: REM, remote signal; QA. on-the-air signal; PV, preview signal: REH,

rehearsal signal; LA, line amplifier; DA, distribution amplifier; BA, bridging amplifier
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~ IRE Winter
Meeting

Four-day gathering and exhibi-

tion to draw record attendance

New home of Institute of Radio Engineers
located at 1 East 79th Street, New York

Technical Program.Schedule for IRE Winter Convention

-———HOTEL COMMODORE— ~——GRAND CENTRAL PALACE——

T T
East Ballroom Main Ballreom West Ballroom Auditorium | Auditorium (]
MONDAY (Mar. 3)
2:00 P.M.- 5:00 P.M. . Particle Accelerators  Electronic Measur- Radar & Communica- FM Reception

for Nuclear Studies ing Equipment

tion Systems

TUESDAY (Mar. 4)

10:00 A.M.-12:30 P.M. Aidsto Navigation . Nucleonics
Instrumentation
2:30 P.M.- 5:00 P.M. Television B Electronic Digital
Computers

Microwave Compon'ts Television A

& Test Equipment
Power Output Vacuum
Tubes

Circuit Theory

WEDNESDAY (Mar. 5)
10:00 A.M.-12:30 P.M.

& Applications & Traffic Control

2:30 P.M.- 5:00 P.M.

of the Engineer

Electronic Controls Aids to Air Navigation ...,

Broadcasting &
Recording

Microwave Technics
& Measurements

v Omnthe Profess’] STAIUS e oottt setreree oot et

THURSDAY (Mar. 6)
10:00 A.M.-12:30 P.M.

. Basic Electronics
Research

. Vacuum Tubes &
Gas Rectifiers

Oscillator Circuit
Theory
Receiver Circuits

2:30 P.M.- 5:00 P.M.

Relay & Pulse-Time
Communica. Sys.

Wave Guide
Technics

Wave Propagation
& Antennas

Antennas

® The Institute of Radio Engineers
is all set for its largest gathering— .
the 1947 Winter Convention, sched-
uled for the four days starting
Monday, March 3, and winding up
the following Thursday. It is ex-
pected that registration will exceed
last year’s attendance of something
over 7000, when there were 2200 at
the organization’s thirty-fourth an-
niversary banquet.

Most of the technical sessions are
to be held in the commodious
rooms of the Hotel Commodore.
Several are to be held in audito-
riums in Grand Central Palace
where the largest exhibition of ra-
dio and electronic parts, compo-
nents, instruments and equipment
will be staged concurrently.

TELE-TECH ¢ March, 1947
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The technical program is a long
one. Spread over the four days
there are to be more than 125 en-
gineering papers covering every
phase of radio communications in
all flelds and electronic applica-
tions in industrial fields. The wide
scope of the program is indicated
by the condensed schedule on this
page. The complete program, to-
gether with the list of exhibitors at
Grand Central Palace, appeared on
pages 54 and 55 of Tele-Tech for
February.

Grand Central Palace, which will house
the IRE Exhibit, and which is also the
headquarters for Tele-Tech and Elec-
tronic Industries and Instrumentation
where the latch-siring is always hang-
ing out. Address is 480 Lexington Ave.
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Oscillator Tracking Methods 1n

Permeability Tuning

By HARRY E. FAIRMAN

Practical advantages of the system, and a consideration of design

problems involved in electrical and mechanical arrangement of parts

® The transition from capacitor-
tuned superheterodyne receivers to
permeability-tuned ones need not
be a source of design difficulties,
for the mathematical tools devised
for the solution of oscillator track-
ing problems!.2 in capacitively
tuned superheterodynes can be of
considerable use in the design of
permeability tuning systems for the
same use,

A clear mental picture of the
permeability-tuned system may be
had by reversing the rdles allotted
to L. and €C in the capacitively-
tuned system.? Thus the familiar
series-padded  oscillator circuit
(Fig. 1) becomes the analogous
permeability-tuned circuit (Fig. 2).
The fixed inductance that deter-
mined the midband tracking point
in the circuit of Fig. 1 becomes a
fixed capacitance in Fig. 2, and the
capacitive padder becomes an in-
ductive one. There is no particu-
lar point, however, in using an in-
ductance for high-end trimming.

From the historical point of view,
permeability tuningt might be said
to be in a state of development
similar to that of capacitive tun-
ing in 1930. It will be recalled
that early single-dial superhetero-
dyne designs used capacitor gangs
made to wide tolerances—in fact,
units intended for use in tuned-
radio-frequency receivers—and
front-end designs in those days
were largely a matter of cut-and-
try. Mathematical analysis of the
problem and improved designs of
coils and variable capacitors re-
duced the tracking error to a tol-
erable value within a few years.
Capacitor gangs with shaped oscil-
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Fig. 1—Commonly used capacitance-
tuned series-padded oscillator circuit.
In these figures subscripts (f) (v) (p}
and (t) refer to fixed, variable, padding
and trimming elements respectively.
Fig. 2—Analogous permeability-tuned
version, Fig. 3—Capacitor replacing in-
ductive padding. Fig. 4—A substitute
for the trimmer. Fig. 5—Permeability
tuned inductance here is provided with
shunt inductance for trimming

wwWw americanradiohistorv com

lator sections, the cut-plate gangs,
which obviated the need for pad-
ding capacitors, were also intro-
duced but the results obtainable
with them were not regarded as in
the same order of excellence with
those obtained with padders.

It has been shown by Roder? that
circuit configurations more com-
plex than the series-padded ar-
rangement of Figs. 1 and 2 do not
provide better tracking unless ad-
ditional tuning elements are added.
Since tracking errors of the order
of three kc or less are obtainable
in the broadcast band and com-
parable results are possible at
higher frequencies, the added com-
plexity of two or more variable
elements in the oscillator circuit
cannot be justified by the resultant
improvement in tracking. Graphi-
cal and arithmetical methods for

the design of series-padded circuits

are described in the literaturel®

Midband Tracking

Midband tracking in series-
padded circuits is obtained by the
choice of an appropriate value of
inductance, the fixed element, in
capacitance-tuned systems, In prac-
tice, minor changes are made in
this value during manufacture, but
further adjustments are seldom—
if ever—made during the life of
the receiver. Minor variations in
the constants of the coil caused by
aging or thermal cycling can be
compensated for in the normal
alisnment, procedures,

In permeability-tuned systems
the analogous capacitor can be
either specified in close tolerances
or adjusted and sealed-off during

TELE-TECH e March, 1947
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—-—_CORE_-—_—m

Fig.6—Cross-sec-
tion of an oscilla-
tor coil tapped for
feedback.Moving

——— — — -

core away from
the center of the
winding reduces
feedback

manufacture. Since subsequent, re-
adjustments of the value of this
capacitor would unnecessarily com-
plicate servicing alignment proce-
dures, no provision need be made
for readjustment. The close-toler-
ance fixed capacitor would seem to
be the hest choice for this circuit
position.

Padding Capacitance

Low-end tracking is controlled
by the series padding capacitor in
capacitance-tuned systems. It is
customary to provide a range of
adjustment of about =+ 15%, cen-
tering at the nominal value for
broadcast frequencies. At higher
frequencies a fixed capacitor is
often used for this purpose. The
padder, if variable, is adjusted dur-
ing the original alignment of the
receiver and is usually accessible
for servicing realignment,

In permeability-tuned systems
the analogous component may be
either an inductance or a capaci-
tance. If a padding capacitance is
used it would oceupy the customary
position in series with the fixed ca-
pacitor and the variable inductor,
but a padding inductance might
either occupy the same position or
shunt the variable inductance, Any
one of the three padding methods
might be used in a given design,
for all are of equal utility in per-
meability-tuned systems.

High-end tracking is controlled
by the shunt trimmer capacitor,
usually gang-mounted in single-
band receivers, in capacitance-
tuned systems. The trimmer, like
the padder, is adjusted during the
original alignment and is accessible
for realignment. In permeability-
tuned systems no useful purpose is
served by changing its identity, so
it usually remains a capacitor, The
function of the trimmer can be

adequately fulfilled by a re-orien-
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tation of ceil and core, which may
be accomplished by a number of
mechanical methods, such as mov-
ing the coil in chassis slots or
screwing the core on- a threaded
rod. It is interesfing to note that
coil or core movement may also
serve as a padding adjustment if a
trimmer is provided. In either case,
with the padder or trimmer omitted,
considerable interaction between
the remailning adjustments, i.e,
either trimmer or padder and coil
movement, will be experienced,
For the general case of a padded
oscillator, the best performance in

Grid Cathode

1 L
T~ T~

% 70N U

Fig. 7—"Hot-cathode” oscillator circuit

. in the case of the

Grid Cathode

1(Cp
AU

4.

CRCINEY

VL

Fig. 8—Off-ground cathode circuit, with
tapped feedback coil for mid-band
adjustment with permeability tuning

so far as tracking is concerned
seems to be obtained when the
trimmer condenser is retained and
the coil inductance adjusted during
the manufacture of the receiver in
capacitance-tuned systems, In per-
meability-tuned systems the same

wwWw americanradiohistorv com

adjustments can be provided at a
smaller cost in material and labor.

Non-padded permeability-tuned
circuits, which possess certain ad-
vantages over their capacitance-
tuned counterparts, will be dis-
cussed in a later section of this
article,

The following circuits will be dis-
cussed from the viewpoint of the
oscillator tuned circuit only, except
“hot-cathode”
circuits used with pentagrid con-
verters such as the 6SA7. The feed-
back method used when separate
oscillator tubes or pentagrid con-
verters with an oscillator plate con-
nection (6A7 or 8A8, for example)
are used has little bearing on a dis-
cussion of tracking problems and
methods.

As stated earlier, the reversal of
a capacitance-tuned series-padded
circuit (Fig. 1) into its permeabil-
ity-tuned counterpart is shown in
Fig. 2. This circuit, which sedu-
lously replaces L with C and € with
L (except for C., which is retained
for practical reasons), would prob-
ably be more costly than a circuit
that used a capacitor for padding
and has no practical advantage
over it.

Tracking Alignment

The capacitance-padded version,
shown in Fig, 3, is a workable ar-
rangement; and if C: is adjusted
for optimum value during the ini-
tial alighment of the receiver very
good tracking can be obtained.
This circuit, with its three “degrees
of freedom?”,! is very well adapted
to mass production. Coils and ca-
pacitors do not need to be segre-
gated into matched sets, for the
variations due to random selection
can be compensated for in the ini-
tial alighment, ’

The circuit of Fig, 3 can be sim-
plified by the omission of C., using
instead a mechanical adjustment
that changes the relative positions
of coil and core. This was done in
prewar tuning kits that had a con-
siderable sale, and it worked quite
well, An adjustment of this type
has also been incorporated in a re-
cent General Electric table model
receiver® (a tuned-radio-frequency
receiver rather than a superhetero-
dyne) If the front-end components
of a receiver using mechanical ad-
justments for trimming are closely
matched the tracking will be good,
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Pulley-( 0O

Core

. Fig. 9——A& perme-
ability tuner
‘using pulley-and-

but if parts within the tolerance
limits are selected at random the
tracking deviation will be consider-
able.

The circuit of Fig. 3 can also be
used with a fixed capacitance at
Cp,'usingg coil movement for pad-
ding purposes. The trimmer C.
would be used in this case, provid-
ing the high-end adjustment. A
considerable amount of interaction
between the high- and low-end ad-
justments would result from this
simplification, but the arrangement
is usable, '

Another variation,
use in low-cost receivers, is shown
in Fig. 4. Here a movable plate that
adds to the distributed capacitance
of the coil replaces the trimmer C..
The range of adjustment that can
be attained by this means is lim-
ited as compared with that at-
tained with a trimmer and the Q
of the coil would be reduced.

An inductive trimmer (as men-
tioned by Terman3), shown in Fig.
5, would be, in all probability more
costly than a capacitor that would
serve the same purpose. The in-
ductive trimmer, however, might be
of use in designs where capacitance
trimmers were contraindicated for
any reason,

The use of pentagrid converter
tubes without a separately usable
anode-grid, such as the 63AT7,
requires a rearrangement of the
oscillator circuit to obtain a
direct-current path and the re-
quired feedback connection. Capaci-
tance-tuned circuits for the 6SA7
customarily tap the fixed oscillator
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suitable for -

cord drive for
moving cores

coil for feedback and connect the
cathode of the tube to the tap,
thus providing a direct-current
path as well.

A tapped coil is not desirable in
a permeability-tuned system where
it is the variable element, however,
for two reascns, Firstly, the per-
centage of feedback would vary in
accord with the core position, as
illustrated in Fig. 6; and (2), the
tuning curve for fthe coil would
have a discontinuity or bump cen-
tering at the tap.

A circuit for a hot-cathode oscil-
lator with permeability tuning is
shown in Fig. 7, where the shunt
inductor L, serves the dual purpose
of a padder and a source oi a fixed
amount of feedback.” If the coil is
proportioned so as to permit the

Fig. 10— Skeich of a basic method
tor & permeability-tuning mechanism

required range of padding adjust-
ment with a relatively small core
movement that does not approach
the tap location, the percentage of
feedback will then remain substan-
tially constant. It should be noted
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that the padder in this circuit is
more truly a mid-band adjustment
rather than a low-end one; but sat-
isfactory results are obtained from
its use as a padder, nonetheless.

The addition of a padder to this
circuit, shown in Fig. 8, uses a
tapped feedback inductor as fthe
mid-band adjustment rather than
as the padder. This circuit is the
off-ground cathode version of Fig.
3, and is characterized by a mini-
mum amount of interaction be-
tween its high- and low-end ad-
justments, too.

Most of the permeability tuning
mechanisms thus far produced
have used pulley-and-cord arrange-
ments for actuating the tuning
cores, A typical arrangement of
this sort is shown in Fig, 9. The
tension springs are needed to take
up any stretching of the cords, and
the dial-pointer should also be ad-
justable so that correct dial set-
tings may be made, The stretching
of the cords incident to age and
use unfortunately is not always
equal in all four lengths, and elec-
trical realignment cannot always
compensate for this.

Tuning Drives

The arrangement shown, where
the two springs terminate the end
cords at the drum, or alternative
arrangements in which a single
spring terminates both cords or
stresses a continuous length of
cord, are preferable to arrange-
ments that interpose springs be-
tween adjacent cores. Nylon-jack-
eted cord or woven metallic cable
are the most suitable materials for
the stringing of pulley-and-cord
systems because of their lack of
streteh.

In pulley-and-cord drives consid-
erable attention should be given to
the method employed for fastening
the cords to the cores and the
springs, Cemented knots, metal
clips, or metal beads (as used in
bead-chain) are suitable for fas-
tening methods, Methods that do
not permit fairly precise adjust-
ments of cord length or ones that
are liable to slippage should be
avoided. When cemented knots are
used, design allowance should be
made for longitudinal coil move-
ments (about +15 in.) to provide
for an initial mechanical align-
ment of coils and cores after as-
sembly.
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An attractive method that does
not use cords between adjacent
cores, has the cores mounted at in-
tervals along a rod that is actu-
ated by cords or any other con-
venient means. Its disadvantage is
that the coils must likewise be ar-
ranged in a line and sufficient
shielding or spacing, or both, makes
the tuning unit prohibitively long
or mechanically complex.

Mechanical Stability

In a more feasible method, Fig.
10, a bar mounts the cores in a
horizontal row, positioned at each
coil, The coils are enclosed in
shields that are not shown in the
figure, This method, although
probably more costly than the pul-
ley-and-cord drive, is desirable
from the viewpoint of mechanical
stability, If screw-mounted cores
are used with a threaded mounting
bar and lock-nuts, precise core ad-
justments can be made. A possible
variation on this method would be
to arrange the cores and coils at
the points of an equilateral tri-
angle.

Permeability tuning mechanisms
of the type described in the preced-
ing paragraph could be constructed
from stamped metal forms, since
some amount of guiding action is
obtained from the closeness of fit
between the tuning core and the
coil form,

The padding capacitor can be
omitted in capacitance-tuned sys-
tems if the oscillator section of the
capacitor gang has specially shaped
plates, Other methods have been
proposed, but they have not been
used to any extent in commercially
built receivers, For the same
amount of tracking error, a non-
padded oscillator reqguires closer
tolerances in the capacitor gang
and coils than the padded oscilla-
tor, for the “knifing-in” that is
possible with the slit end-plates of
each section does not approach the
range ¢of adjustment possible with
padded oscillators,

Non-padded permeability-tuned
systems offer a greater possibility
of good tracking than capacitively-
tuned ones, for the factors that
control tracking are relatively more
easily tested and controlled, and
can be expected to be more stable
over long periods, The factors are:
(1) coil inductance, (2) core perme-
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ability, and (3) core dimensions.
All three of the factors can be
readily measured prior to assembly
and subsequent handling and as-
sembly of the components will
cause little or no change in the
measured values,

It is well known that capacitor
gangs can be carefully tested and
knifed for desired values of capaci-
tance at a number of angular posi-
tions, only to have assembly opera-
tions distort the frame and necessi-
tate a repetition of the same ad-
justments on the mounted gang.
Permeability tuning components
are relatively more stable and

Fig. 11—Coil designs -for non-padded
oscillators. (A) Variable-pitch winding,
(B) tapered core and (C) tapered form

rugged, and except for core chip-
ping—which can be seen by the as-
sembler — and coil-form distortion
due to improper mounting, there is
little chance of the common front-
end troubles that occur in capaci-
tance-tuned receivers.

One’ coil design for a non-padded
oseillator is shown in Fig, 11, The
coil is wound on & form of constant
diameter with a variable pitch, and
the tuning core is of constant di-
ameter. This design can use stand-
ard cores and the coil form might
be grooved or threaded to receive
the turns of wire., Alternatively,
the coil form could have a smooth
outer surface provided the winding
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machine was altered to provide a
non-constant rate of progression
for the coil form.

In Fig. 11 (B) the core is tapered
and a constant diameter, constant
pitch coil is used, In this design
the coil could be produced more
readily than the one previously de-
seribed, but the core is special.

A somewhat tentative design, in
Fig. 11 (C) has a tapered coil of con-
stant pitch wound on an externally
tapered form and a constant diam-
eter coil is used. This type of coil
could be produced on the usual
winding machines, but in broadcast
band the desired inductance range
would be difficult to cbtain,

Several other interesting coil de-
signs can be obtained by combining
portions of the constructions in Fig.
11. For example, assuming the use
of a constant diameter core, a coil
of variable pitch might be wound
on the tapered coil form., Ancther
possibility is the winding of Fig.
11 (A) and the core shape of (B}.
Further design flexibility would be
obtained by using coil forms with
non-linear rates of taper or stepped
forms.
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Radio Transmission of
IFingerprints

This is the title of a report by
Supt. I. R. Churchill, Pp. 12, Com-
missioner of the Police of the Me-
tropolis, New Scotland Yard, Lon-
don, S.W.1. Successful tests on the
transmission of fingerprints on ra-
dic waves have been carried out
between Great Britain and Aus-
tralia during the last year. :

Philips Review, Index

Philips Laboratories have let it
be known that an index is available
listing all articles that appeared in
Philips Technical Review ' during
the period of January 1936 to June
1942. The index may be obtained
free from Elsevier Book Co., Inc.,
215 Fourth Ave., New York 3, N. Y.
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Acoustical Design of Broadcast

Studios

By JOEL PETERSON
Assistant Editor, Tele-Tech

Modern surface treatments that eliminate wallowing, echoes and other

objectional features and give brightness and liveness to the studio

@ Monaural acoustic perspective
and binaural acoustic perspective
are the terms used to differentiate
between microphone pickup and
human hearing and are of suffi-
cient importance to warrant further
investigation. The microphone
alone does not have the binaural
perspective capacity to disecriminate
against unwanted sound and thus
cannot record the spatial effect of
the room characteristics as does
the human binaural mechanism.
Once the sound is translated by the
microphone, a pair of ears can no
longer recreate the studio condi-
tions. Until radio broadcasting
progresses to that stage where
binaural operation 1is perfected,

AY S pointing to more ex-

act methods of analyzing
acoustical  problems hold
promise for the elimingtion of
empirical technics in studio
construction. Good acoustics
is difficult to define because
a room’s sound characteristics
are evaluated in terms of sub-
jective judgments as well as
concise objective measure-
ments.

monaural pickup must remain as
the best solution.
Recent developments in acous-

NBC studio uses diffusispheres and variable-area absorbent flats for sound brilliance
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tical treatment of broadcast and
recording studios have shown a de-
sign trend variously known as dif-
fusive design, dispersive treatment,
polycylindrical, globular or quasi-
elliptical surface freatment. As
most engineers know, the common
objective of these convex surfaces
is not to reduce reflections, but to
scatter them in such a way as to
eliminate undersirable sound ef-
fects such as “hollofing,” “wallow-
ing,” “echoes” and other objec-
tionable characteristics due to in-
terference patterns set up within
the confined space. Complete elim-
ination of reflection, once sought
in the design of “dead” broadcast
studios, is recognized to be errone-
ous because it detracts from the
“brightness” or “liveness” of the
room.

Measurements have shown that
curved surfaces produce much less
interference because the intensity
of sound along any one direction is
less than for reflections from flat
surfaces. One practical example
of the reduction in interference
in rooms treated with convex sur-
faces compared with rooms with
conventional flat surfaces is indi-
cated in the results of measure-
ments taken in a modern recording
studio. In a room with flat sur-
faces, the interference caused vari-
ations in sound level of about 18 db.
In the studio using diffusive de-
sign, the average reduction in re-
flection interference patterns was
approximately 7 db, an improve-
ment of almost 40 per cent.

The Acoustical Materials Associa-
tion. has prepared a graph of the
permissible reverberation time lim-
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its for rooms of different volumes.
For broadcast audience studios
equipped with sound reinforce-
ment, the reverberation time should
fall near the lower limit to pre-
clude acoustical feedback. TUntil a
short time ago, the acoustical con-
struction of a broadcast studio
merely emphasized reverberation
time, the time required for sound
to diminish 60 db from its original
value. As the art progressed, the
significance of the period-frequency
characteristic became well recog-
nized. Now the distribution of
aftersounds and other unmeasur-
able subjective effects, which do
not satisfy an electrical measuring
instrument so much as they do the
listener, must be accounted for if
the studio is to have sound “bright-
ness.”

Sound Distribution

Measurements in rooms known
for their good acoustics have shown
that such rooms have ideal sound
diffusion, which is probably the im-
portant factor contributing to their
acoustical excellence. Diffuse sound
distribution is obtained by use of
various types of convex or splayed
reflecting surfaces. The important
point regarding sound diffusion is
that it increases the number of re-
flections for a given period of time,
sustaining the total sound energy
level, and lessens the energy level
of the individual reflections. Con-
vex surfaces produce a smoother
sound decay curve, and the studio
can tolerate a higher reverberation
time. This allows a better com-
promise between the optimum con-
dition for speech and the optimum
condition for music. The place-
ment of microphones becomes less
a matter of skill since the increased
number of reflections at reduced
energy levels serves to free the stu-
dio of resonant areas.

Diffusers create a sound energy

distribution within the studio that
provides a listening ear with sound
coming from many random direc-
tions and from a greater number of
small sound sources. This effect is
more important from the subjec-
tive point of view since the binau-
ral characteristic of a pair of ears
provides a more acute perception
of the combination of tone, loud-
ness and direction, a feat which no
measuring device can record simul-
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taneously. These intangibles, never-
theless, produce the important psy-
chological effect of enveloping the
audience and creating tonal “depth”,

When the curved reflecting sur-
face consists of plywood or mate-
rial of similar properties, an im-
pinging sound wave sets it in
motion as sympathetic vibration,
causing an additional (desirable)
scattering effect, supplementing
that given by normal reflection
laws.

The curved surface also acts as
an area sound source as it vibrates
like a loudspeaker diaphragm ra-
diating as well as diffusing sound.
Further, an impinging spherical
sound wave is re-radiated as a c¢y-
lindrical or a plane wave.

Another important aspect of the
curved surface is that it provides a
virtual source of sound with an

origin in back of the panel instead
of at the panel surface as in the
case of flat surfaces, thus produc-
ing the effect of increasing the
room gsize.

Contrary to a wide belief, ply-
wood surfaces do not resonate at
one particular critical frequency.
They resonate randomly through-
out the audio frequency range and
produce the desirable effect of
smoothing out the frequency char-
acteristic, The air chamber be-
hind the cylindrical surface, how-
ever, has shown a tendency to
resonate at one critical frequency.
The vibration of the panel is de-
sirable, but the vibration of the air
chamber behind the wood panels is
not, especially at low frequencies.
This can be eliminated by lining
the chamber with absorbent mate-
rial, taking care that no absorbent

Polycylindrical side-walls and splayed ceilings keynote the studio desigﬁ at WNEW
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comes in contact with the plywood
surface. In order to eliminate se-
lective absorption at any frequency,
particularly at the low end of the
audio range, it is desirable to vary
the transverse dimensions and the
radii of the cylindrical surfaces.
Further, the surfaces should be
curved over a support consisting of
ribs spaced at random to reduce
specific resonances as indicated by
Volkmann.

Volkmann has also determined
the dispersive effect of a convex
surface compared with a flat sur-
face.” Rettinger makes the com-
parison with splayed flat surfaces.

A typical studio built around the
dispersive principle obtains maxi-
mum diffusion in the three planes
when the polyeylindrical surfaces
are arranged with their axes mu-
tually perpendicular. To obtain
additional diffuse sound dispersion,
three different sized panels and
curvatures are used. The high de-
gree of diffusion is demonstrated
in the smooth sound decay curves.
The reverberation times of such a
studio remain within narrow limits
over a wide range of audio fre-
guencies; 0.65 second at 100 cycles,
0.47 second at 1,000 cycles, and 0.62
second at 8,000 cycles.

The Johns-Manville acoustical
laboratory has prepared data on
three treatments manufactured for

54

- for music.

broadcast studio sound control. The
three types of treatments devel-
oped are referred to as high fre-
guency, low frequency and triple-
tuned elements. The absorbing
power of these elements at various
frequencies is shown in Table 1.
Treatment of studios with mate-
rials having high, low or uniform
absorption characteristics enables
the acoustical engineer to control
the shape of the reverberation
time-frequency characteristic —an
important factor in obtaining the

Reflected wavefronis from curved and

splaved plywood surfaces of equal
width
desired acoustical characteristics

for speech, music or combination,
studios.

For example, the pitch range for
male voices is from 82 to 466 vibra-
tions; for piano, 27 to 4186 vibra-
tions. This marked difference is-
evidence of the need for design-
ing ‘studios for speech as well as
The range of female

wwWw americanradiohistorv com

voices, 196 to 1046 vibrations, sug-
gests that meticulous design in the
future may feature studios for fe-.
male commentators as well as for
male commentators.

The application of frequency re-
sponsive sound elements is impor-
tant from another viewpoint. The
piteh of musical instruments is rich
in overtones, this being the cri-
terion for distinguishing two un-
like musical instruments struck in
the same key. The high energy
level in the harmonics of the fun-
damental tone must be preserved,
and can only be retained when the
sound absorbent is chosen in ac-
cordance with good acoustical judg-
ment.

Studio Proportions

Heretofore, the height, width and
length dimensions of a broadcast
studio were sometimes calculated
in the proportion 2:3:5. The most
recent practice, however, is to in-
crease the dimensions progressively
in multiples of 14 of an octave. This
is called the cube root-of-two rule,
For example, if we begin with a
ceiling height of 18 ft. for an aver-
age shape room, frequent practice
in the broadcast field was to make
the dimensions 18 ft. high, 27 ft.
wide and 45 ft. long; using the
cube root-of-two rule, however, the
dimensions would be 18 ft. high,
28.8 ft. wide and 46.1 ft. long. If
the room were small and more
nearly cubical in shape, the direct
ratio would give dimensions 18 ft.
high, 22.5 £t. wide and 28.8 fi. long. -
A graph of values for preferred
room dimensions is illustrated.

One of the chief exponents of the
use of polycylindrical surfaces for
acoustical treatment of rooms is
Dr. C. P. Boner of the University
of Texas. After a series of exten-
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sive tests in such rooms, a number
of conclusions, objective and sub-
Jective, were drawn:

(1) The sound level decay in
these rooms appears to be more
uniform and more nearly logarith-
mic than in rooms with straight
flat surfaces.-

(2) At wavelengths close to the
transverse cylinder dimension, the
absorption at this critical frequency
is greater than other portions of
the audio frequency spéctrum. If
dimensions that vary randomly are
chosen it is possible to obtain a
flatter frequency response charac-
teristic.

(3) A number of coats of paint
or varnish on the plywood surface
tends to increase the reflecting
power of the surfaces with increas-
ing frequency particularly above
the critical frequency mentioned
above. This compensates for in-
creasing atmospheric absorption as
the audio frequency increases.

(4) Results of tests show that
painting or varnishing plywood has
the maximum effect on frequencies
above 10 kiloeycles. With plywood
cylinders it is possible to construct
rooms from 1,000 to 6,000 cu. ft. to
have essentially constant rever-
beration time-frequency character-
istics from 40 cycles to 17 kiloeycles.

(5) Measurements have shown
that many existing studios reach
the optimum reverberation ftime
for only a narrow band of the au-
dio frequency spectrum between 3
and 7 ke¢, and that flutter and
“brittleness” result. The polyeylin-
drical diffusive designs avoid this
difficulty.

(6) For piano, organ, strings,
reeds and vocal music, a flat re-
verberation time-frequency char-
acteristic is acceptable to operators
and performers alike. In a studio
of approximately 5600 cu. ft. vol-
ume, this response from 40 cycles
per second to 17 kilocycles per sec-
ond varies between the narrow lim-
its of 045 second to 0.55 second
over the entire range when the
studie employs the diffusive design.
For brass instruments, however,
particularly the trumpet and the
trombone, the performers hear
their own high frequency output
in the new type of studio where
they never heard it before in the
conventional type. The result is
that the performers are displeased,
but indications are that it is pref-

TELE-TECH e« March, 1947

TABLE 1
Frequency in Cycles Per Second
128 256 512 1024 2048 4096
: ) Percentage—Sound Absorption
High-frequency element .. 20 46 55 66 19 75
Low-frequency element .. 66 60 50 50 35 20
Triple-tuned element .... 66 61 80 74 79 75

erable from the listener’s stand-
point.

(7) From the viewpoint of or-
chestra players, the diffusive de-
sign enables the orchestra as a
unit to maintain a high level of
volume when necessary, much more
easily than with the conventional
design. This may be due to the
fact that the polyeylindrical sur-
faces in general reduce the effect
of “hollowness” by diffusing the in-
cident sound wave without dimin-
ishing the intensity too greatly.

(8) In broadcast studios having
polyeylindrical surfaces, the {flat
characteristics above 10 kilocycles
may prove toc be annoying to cer-
tain speakers. This calls for a
drooping characteristic above 10
kilocycles and can be cbtained by
the simple expedient of adding a
rug to the studio floor. This has
the effect of drooping the char-
acteristic above 10 kilocycles since
rug absorption is selectively high
in this range without affecting the
reverberation time over the audio
frequency range below 10 kilgeycles.

(9) The placement of a micro-
phone is not critical provided it is

placed away from the performing
group rather than in its midst. In
addition, only a single microphone
pickup is necessary because of the
excellent diffusion pattern in these
rooms,

(10) To reduce resonances, the
room dimensions are critical and
should follow the cube root-of-two
rule for optimum conditions.

Panel Advantages

Rettinger summarizes the advan-
tages of the convex wood panels in
a confined space as follows:

(1) A more uniform distribution
of sound levels due mainly to the
fact that the sound is reflected
with a longer wavefront particu-
larly at high frequencies.

(2) The surfaces vibrate, creat-
ing within themselves an area
sound source, which takes on a
special importance at the low fre-
quencies.

(3) Enables the designer to spec-
ify walls which are more absorptive
at the low frequencies than at the
high frequencies, thus compensat-

{Continued on page 127)

Polar diagram illustrating reflected sound distribution from curved and ilat surfaces
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Engineers Study FM Operation

Four-day technical clinic staged by REL covers modern broadcast

transmission and reception problems—New equipment demonstrated

® With more than 150 individuals
in attendance, Radio Engineering
Laboratories early in January
staged an FM engineering clinic in
its Long Island (N.Y.) plant that
drew engineers from all over the
United States and from as far
away as Australia and Africa. For
four days they studied FM engi-
néering from every angle, viewed
several new pieces of REL equip-
ment. The registration list was
studded with the names of FM no-
tables. And one of their worries,
simmering to the top, is the appre-
hension that FM may be sold short
by a minority group of receiver
manufacturers whose products are
not truly engineered to give listen-
ers all the benefits of honest FM
quality.

A highlight of the conference
‘was Major Armstrong’s duplication
of his January, 1940, FM demon-
stration which resulted in assign-
ment of an 8 mc FM band by the
FCC. Reflecting over the years of
his work with FM, Major Arm-
strong mentioned a few of the
many obstacles which he had to
overcome, especially the one of
convincing skeptics of FM’s poten-
tialities. He opined that some-
thing was fundamentally wrong
with the English language; that he
could find no words powerful
enough to upset the status quo. It
was necessary to furnish proof by
demonstration, a tedious process
but worth it in the end. With an
eye to the future, Major Armstrong
indicated that two possible troubles
may affect FM adversely: (1) poor
set operation in the fringe areas,
and (2) serious frequency drift in
the new recently assigned 88-108
me band.

Paul de Mars, formerly of the
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REL Chief Engineer Frank Gunther
and the new FM monitor receiver

pioneering FM Yankee Network, in
response to a question on the sub-
ject of circular polarization, ex-
pressed belief that this form of
polarization would meet difficulties
since no high-power, high-gain an-
tennas of this type are available;

that horizontal polarization now
used by most broadcasters is satis-
factory and may take hold for
good.

On the other hand, C. M. Braum,
FCC FM engineer, stated that circu-
lar polarization may have its points
when more is known about it; that
one almost certain advantage is
the greater freedom a set-owner
has in erecting his receiving an-
tenna. Radio consultant Stewart
Bailey, discussing FM service, is
also warm to circular polarization
but cautioned that more should be
known about the subject before
standards are set for or against it;
that many set locations, as in

 apartments, prohibit any antenna

more elaborate than a simple piece
of wire.

Both Bailey and Braum believe
that though conversion to circular
polarization may shrink the sec-
ondary coverage for a given an-
tenna power, the holes in the pri-
mary coverage pattern may be

Project Engineer Wilbur Thorpe addressing one of the crowded sessions

-
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better filled and thus more sets
would be serviced than were lost
in the secondary area. Bailey
joined others in a plea for higher
power for broadcasters. If dou-
bling the power increased the lis-
tener coverage by 10%, it was
pointed out this better service to
the public was sufficient justifica-
tion,

F. M. McIntosh, Consulting En-
gineer, discussed some economic
aspects of FM transmitting anten-
nas. In as much as the cost of FM
antennas is a considerable portion
of the total station cost, it is
well to make a comparison between
-a high-gain antenna with a low-
power transmitter on the one hand,
and a lower-gain antenna with a
higher-power transmitter on the
other.

C. R. Cox of the Andrew Com-
pany, manufacturer of transmis-
sion line equipment, discussed re-
cent mechanical advances in trans-
mission line {fittings and tower
hardware. Broadcasters prefer the
1% in. and the 3% in. sizes of
transmission lines having efficien-
cies of T5% and 80% respectively.
At the higher frequencies where
attenuation and mismatch take on
added importance, cost becomes a
major factor. Four hundred feet
of 74 in. line cost about $1500 in-
cluding installation charges. For
the same length of 6l in. line, the
total cost would run to nearly
$10,000. Cox then illustrated three
curves showing minimum tempera-
ture rise, attenuation and electric

field on the inner conductor sur-
face plotted as a function of diam-
eter ratio. A compromise was ob-
tained at the intersection of the
three curves corresponding to a
diameter ratio of 2.3 and a trans-
mission line characteristic imped-
ance of 51.5 chms, the RMA stand-
ard.

Featured in all REL equipment
discussions were actual demonstra-
tions of the equipment in opera-
tion. M, H. Jennings of the re-
search department demonstrated
the Armstrong dual-channel mod-
ulator. He demonstrated that it
was impossible to tune the various
multiplier circuits to the wrong
peak. For fast tuning, the plate
circuit of one stage and the grid
circuit of the succeeding stage can
be measured for optimum condi-
tions from a single jack. Broad-
casters saw a demonstrator change
the modulator from one frequency
to another in eight minutes. An
effective demonstration showing
that modulator adjustments are
not critical was illustrated when
all circuits were thrown out of
tune, reducing the rf voltage by

300 OHM
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Cathode-follower grounded-grid_rf input
stage used in REL receiver model 646
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30%. It was difficult to detect
any difference in the audio output
when a transcription program was
run through the modulator system.

REL uses tetrodes in push-pull
for the final amplifier stages nam-
ing as advantages the elimination
of even harmonics, as well as the
important fact of reduced off-the-
air time. REL transmitters in power
steps of %4, 1, 3, 10, and in the near
future, 50 kw, will be manufactured.

Describing the new REL Model
646 receiver for studio monitoring
of both high and low FM bands,
J. Day mentioned that one distin-
guishing feature was the input cir-
cuit. A double-triode 7TF8 is used
for the receiver input. The first
half is a cathode follower and op-
erates into the second triode sec-
tion, a grounded-grid amplifier.
The less-than-unity gain of the
cathode follower does not decrease
the signal-to-noise ratio, since cir-
cuit noise is subject to the inherent
degenerative action of this type cir-
cuit. The receiver has a peak sig-
nal tuning meter as well as a zero-
balance meter, one indicating
limiter action, the other correct
operating point on the discrimina-
tor curve.

The REL Model 600 Ifrequency
and modulation monitor is the first
commercial model to be approved
by the FCC for F'M station use. The
unit is designed to indicate both
the instantaneous percentage of
modulation and the average center
frequency of an FM transmitter.
The accuracy of frequency indica-
tion is = 200 cycles, well within the
FCC tolerance of =+ 1,000 cycles.
Modulation indication can be had
for =+ 105 ke deviation with an ac-
curacy of +=3% at 100% modula-
tion. Facilities are provided for an
over-modulation alarm, remote in-
dication facilities and an audio
monitor.

Latest REL equipment is model
645 transmitter measurement set
designed to measure FM and AM
noise down to — 75 db, frequency
response from 20 to 20,000 cycles,
FM carrier swing of =+ 150 ke and
FM distortion to not less than 0.3
of 1%. The measurement set em-
bodies a distortionless FM receiver
of low sensitivity and high stability
including the necessary amplifier,
attenuators, meters and filters for
inspecting and measuring the out-
put of the transmitter under test.
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Duoband Receiving Antenna

for FM-TV

Jersey City, N. L.

By JAMES ROBERT MARSHALL and ROBERT WAKEMAN
Chiet Electronic Engineer
Dielectric Products Co.

Development Engineer
Allen B. DuMont Labs
Passaic, N, I.

Design of efficient reception equipment. relatively insensitive to in-

terference, adaptable to TV frequencies, with low standing wave ratio

@ The rapid growth of home tele-
vision requires an effective receiv-
ing antenna system covering the
television bands of 44 to 83 mc and
174 to 216 mc plus the FM band of
88 {0 108 mec. To supply this need
the antenna herein described has
been designed. It is intended to be
used where a simple low cost sys-
tem is needed.

The antenna should be moderate-
ly insensitive from 108 to 174 mc
as an examination of the “Televi-
sion Interference Chart”! will show.
It should also be capable of termi-
nating either a 72-ohm coaxial line

y

Fig, 1—First lab model which provided
for varying effective thickness of arms

or a 72-ohun balanced line, to per-
mit the use of the former where
the signal-to-noise ratio is poor,
or an inexpensive two-wire line
where good reception conditions
prevail.

In order to obtain a broadband
receiving characteristic, it is nec-
essary for the antenna to have a
large effective ratio of cross section
to length. Accordingly, an experi-

1SOURCES OF TELEVISION INTERFERENCE
—Supplement to “Electronic Industries” 1946,
Dr. T. T. Goldsmith.
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HE antenna should have

approximately the same
acceptance as o halfwave di-
pole over each of the thirleen
television channels, and
should produce a comparable
field pattern. In addition it
should possess some degree of
unidirectivity throughout the
upper band to aid in the re-
duction of noise and mulli-
path transmission Dproblems.
Such difficulties in the lower
band could be minimized by
arranging the attachment of
parasitic reflector elements in
difficult locations.

mental halfwave dipole was made
composed of two arms. Each arm
consisted of two lengths of 35 in.
OD tubing cut to one-quarter wave-
length at 60 mc and assembled as
in Fig. 1. The separation between
these sections was made variable,
and voltage standing wave ratio

Fig. 2—Second laboratory model dipole
without addition of modifying elemenis

versus frequency characteristics
were investigated to obtain the de-
sired broadband characteristic. The
length of the arms of the dipole
was then adjusted for the 44 and
88 mc region, care being taken not

wwWw americanradiohistorv com

to cover any appreciable portion
of the 88 to 108 mc FM band.

A second model antenna (Fig. 2),
made up of two 35 in. OD “U”
shaped arms with the spacing and
lengths determined above, showed

Fig. 3—Antenna showing variables »
and [ which determine field pattern

substantially identical results. It
was also found that the voltage
standing wave ratio characteristic
from 174 to 216 mc was satisfactory
for a receiving antenna, but as ex-
pected, the field pattern did not
meet the specifications in this
region. )

It was decided, therefore, to make
use of a broadband halfwave di-
pole resonant at 180 mc connected
to the transmission line terminals
in parallel with the main elements
of the antenna. The result was an
increase in signal acceptance to the
front and rear. The next step was to
vary the phase and magnitude of
the current in the shorter dipole
arms and to vary the angle be-
tween these arms and the main
element in order to obtain a more
desirable field pattern. This was
accomplished mechanically by va-
rying ¢ and ! as shown in Fig, 3.

It was found that to provide a
better voltage standing wave ratio
versus frequency characteristic
from 174 to 195 me, an acceptable
field pattern characteristic, and a
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Fig. B—Theoretical field pattern at 180 mc Fig. 9A—Field pattern meas- Fig. 9B—Field pattern meas- Fig, 9C-—Field pattern meas-
without modifying elements, showing ured at 180 mc on the an- ured at 180 mc on the final ured at 190 mc¢ on the final
four main and two supplementary lobes tenna with ¢ and [ adjusted model of the antenna with model of the antenna with

for optimum unidirectivity modifying elements attached modilying elements attached
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Fig. 9D—Field pattern measured Fig. 9E—Field pattern measured at Fig. 9F—Field pattern meas-

at 200 mc¢ on the final model

of 210 mc on the final model of the ured at 80 mc on the final

the antenna with the modifying antenna with- the modifying ele- model of antenna with the
ments attached modilying elements attached

elements attached

Fig. 1AA—Field pattern measure-
ments at 57 mc with reflector unit

attached showing typical unidi- -

rectional characteristics

RELATIVE vorrs | [ i

]

30 20 0 2 10 20

Fig. 14B—Field pattern measure-
ments at 69 mc with reflector

Fig. 14C—Field pattern measure- Fig. 15A—Field pattern measure-
ments at 79 mc with reflector ments at 210 mc with reflector
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Fig. 5 (above, left)
— Equipment ar-
ranged for field
pattern meas-
urements. Fig. 6
(above, right) —
Equipment ar-
ranged for voltage
standing wave ra-
lio measurements.
Fig. 7 {left) —
Equipment ar-
ranged for anten-
na gain measure-
ments

DIPOLE

MODEL 80
SIGNAL
GENERATOR

reduction in the cost of manufac-
turing, the dimension I could be re-
duced to zero.

While the modifying elements in
their final position (¢ == 50°) caused
an increase in voltage standing
wave ratio characteristic from 174
to 195 me., it seemed probable that
the broadband characteristic could
be improved by the proper design
of the balancing transformer, Fig.
4, when the antenna is used with
coaxial line.

All field pattern measurements
were made in a plane containing
the elements of the antenna and
perpendicular to the supporting
mast. The block diagram (Fig. 5)

shows the arrangement of the ap-
paratus for test. The signal gen-
erator was adjusted to a modula-
tion at frequency of 1000 cps. The
selective amplifier also was tuned
to 1000 ¢ps so as to pass the signal
and reject a large portion of noise
from the receiver.

Voltage standing wave ratio
measurements were made using the
equipment arranged as shown in
Fig., 6. The bolometer and ampli-
fier were calibrated in a conven-
tional manner and measurements
were made only of the voltage
standing wave ratio with reference
to the measuring line characteristic
impedance (70 ohms). All meas-

urements were made on the an-
tenna through 25 ft. of RG-59/U
cable.

Polar curves of field pattern data
are presented to show characteris-
tics before and after the modifying
elements were attached to the an-

e 10 ANTENNA

TERMINALS
RG—
s9/u |
caBLE |
10
REGEIVER

Fig. 4—Detail of balancing transformer

tenna. The field pattern measured
on the second model of the an-
tenna before these elements were
added is shown in Fig. 8 at 180 kc.
This is representative of the con-
dition that exists from 174 to 216

Fig. 10 (left)—Final model of antenna and. Fig. 13, with reflector unit attached
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S
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me. It will be noted that this con-
dition is unsatisfactory from the
standpoint of proper orientation of
the antenna. After the modifying
elements were added, and ¢ and !
varied as shown in Fig. 3, an op-
timum condition of unidirectivity
was produced (Fig. 9a) as shown
by the field pattern measured at
180 mec. When the dimension 7 was
reduced to zero, as previously de-
scribed, the fleld pattern shown in
Figs. 9h, ¢, d and e were obtained.

All of the following data taken
were on the final model of the an-
tenna shown in Fig. 10 to deter-
mine its electrical characteristics.
The variation of voltage standing
wave ratio with frequency, shown
by the curve in Fig. 11, indicates
the broadband characteristics of
the antenna connected to 70 ohms
resistance, The broken curve of
Fig. 12 shows the gain of the an-
tenna relative to that of a stand-
ard halfwave dipole.

Field Patterns

Field pattern measurements
made in a plane containing the
elements of the antenna are shown
in Fig. 9b, ¢, d, e and f for fre-
quencies of 180, 190, 200, 210 and
80 mc, respectively,

Fig. 9f shows the field pattern to
be essentially the same as that of
a dipole at 80 mc. This curve is
representative of the condition that
exists from 44 to 838 mec. Fig. 9b,
¢, d, and e show that a good de-
gree of unidirectivity is produced
by the modifying elements. The
side and back lobes of the curves
are present as explained above,
as a result of a compromise be-
{ween the best voltage standing
wave ratio chracteristic and the de-
sired unidirectivity between 174 and
216 mc,

At the time this article was
written, a simple parasitic reflector
unit, which can be easily attached
to the antenna, had been desighed
for use on channels 2, 4 and 5
in the 44 to 88 mec, band, the chan-
hels now in use in New York City.
This unit consists of 3 separate
reflectors, one for each of the three
frequencies 57, 69 and 79 me. The
field pattern produced by the com-
bination of antenna and reflector
unit shown in Fig, 13 is essentially
unidirectional. 'These field pattern
curves taken in the plane contain-

TELE-TECH + March, 1947
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ing the elements are shown in Fig.
14a, b and c. It was also found
that this unidirectional character-
istic was maintained throughout
each channel, The effect of the
reflector unit at the 174 to 216 mec.
band causes a slightly improved
unidirectional field pattern charac-
teristic as shown in Fig, 15a, and

b. The voltage standing wave
ratio characteristic with reference
to 70 ohms is shown in Fig. 16,

It is known that reflectors ef-
fective for the remaining three
channels in the 44 to 88 mec, band
may be added to the antenna;
however, it is expected that the
above characteristics will be gen-

Fig. 16—Voltage standing wave ratio vs. frequency for antenna and reflector unit
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erally affected. The effect of all
of these possible combinations of
reflectors on the antenna charac-
teristics has not as yet been in-
vestigated,

Input Circuit

The input circuit used in con-
nection with this antenna is the
cathode driven stage shown in Fig.
17. This circuit is known to have
excellent stability, good gain, and
a fairly constant input impedance;
and consequently is quite desirable
for television service,

If the input admittance, Y., look-
ing into terminals (1), (2) is de-
fined as ii/e., then Yo is given ap-
proximately by the expression:

1 w+1
_|._
Zk ZL+Rp

With 100 volts applied to the
6J6 and with Z. approximately
1000 ohms (dictated by broadband
considerations), the tube constants
are such as to make the second
term on the right side of equation
(1} equal to about 0.01 mho. Con-
sequently, regardless of how large
Zy becomes, the input impedance
can be no greater than 100 ohms
with this circuit, 7. is normally
a broadband resonant circuit and
will vary somewhat as the set is
tuned. Obviously, Y, will also vary.
However, this variation can be min-
imized by making Z: a small pure
resistance.

Y, = (1)

Fig. 18 is a graph of Z, = -

versus 7. and shows clearly the
small change in Z, when the load
impedance is varied over wide lim-
its.

Defining the gain of the stage as

62
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the ratio of e. to e«, the approxi- entire band. Equation 2 shows

mate expression is:

ZL(M+1J
G———nu (2)
Zi+R,

This expression is derived from
the fact that Z. is equal to the
source impedance (in this case the
characteristic impedance of a
transmission line), This being true,
e« is the voltage measured across
the flat line and consequently
neither the source impedance nor
Zx enter into the gain equation.
Therefore, the gain is not a func-
tion of Zx or Z, and need not be
considered in the choice of input
impedance. )

The preceeding argument leads
to the following conclusions: A
cathode driven input stage will
present an essentially constant in-
put impedance to the transmission
line despite considerable variation
in load impedance, This permits
a good impedance match over the

that the gain of such a stage in-
creases with an increase in gm.
Hence, it becomes desirable to use
a tube having a high gm. in this
circuit, However, as previously
shown, a high gm. automatically
produces a low input impedance
and in the example given, this im-
pedance is less than 100 ohms.

It should be noted that a low
impedance input circuit possesses
certain other advantages. It per-
mits the use of a low impedance
parallel line, or in noisy locations,
a T72-ohm coaxial cable, It is also
very probable that a low im-
pedance input circuit will be less
efficient as a radiator for the local
oscillator, such radiation being a
familiar cause of interference in
neighboring receivers, In view of
these considerations, the antenna
herein described was designed to
have a nominal impedance of ap-
proximately 72 ohms.

Optical Systems for TV Projeciion Receivers

One of the complex processes by which American Optical Co. produces spherical
mirrors and correcting lenses which are the basis of many projection systems

wwWw americanradiohistorv com
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RTPB Investigates TV Sound

Svstems for Color

(=

Committee on UHF transmission considers all available methods for

comparison with currently standard separate carrier transmission

® Commercial broadcasters of
black - and - white television find
their audiences on a whole are well
satisfied with the sound transmis-
sion that accompanies the images.
And they should be—because it is
sent by the usual type of M ap-
paratus and should possess the
high fidelity, noise-free character-
istics associated with this type of
transmission.

For such aural transmissions ac-
companying commercial television
pictures the FCC standards specify:
(a) FM with a maximum frequency
swing of 75 ke; (b) pre-emphasis
as in regular FM broadcasting; (¢)
unmodulated carrier power not less
than 50% and not more than 100%
of the peak radiated power of the
picture transmitter; (d) audio
equipment capable of transmitting
the band 30 to 15,000 cycles within
2 db of the 1000-cycle level, with
the noise output 60 db below the
level corresponding to 100% modu-
lation; (e} carrier frequency to be
maintained within plus or minus
01% and (f) the aural carrier to
be spaced 4.5 mc above the picture
carrier. This is what we have to-
day. For tomorrow’s color televi-
sion we may have a very different
system of sound transmission. For
instance, instead of using two sep-
arate transmitters, one transmitter
by diplex operation may radiate
both picture and sound.

Engineers have realized for some
time that if the scanning rate of
the picture were raised to a value
commensurate with the highest au-
ral frequency to be transmitted,
then, using one of several methods,
the sound could be transmitted
during retrace time of the scan-

TELE-TECH e March, 1947

ning beam. Systems of color tele-
vision which have high scanning
rates open the door for the first
time to the practical use of such
methods of sound transmission. It
was logical, therefore, that the
RTPB-RMA Subcommittee on UHF
television systems, working on pro-
posed standards for color television,
should assign a sub-subcommittee to
investigate methods of sound mod-
ulation for UHF television. Dr. T.
T. Goldsmith (Allen B. DuMont
Labs) was appointed chairman.

”'I&TED in tabular form on

the followmg two pages

are eight ‘possible ‘methods of

synchronizing sound with UHF

~ color pictures indicgting ad-

vanieges umﬁ disadvantages of

each was viewed by RTPB-
HMzi cmmmee

The first job of the sub-subcom-
mittee, which started with about
eight members and has nearly dou-
bled in size, was to collect informa-
tion about all proposed systems.
After sifting, eight methods were
judged worthy of examination and
discussion. More may be added in
the future. The next task was to
list the performance characteristics
of the sound systems and then, by
means of a table (pages 64-6b6) to
find out how each of the proposed
methods compared in a side-by-
side analysis.

To show the wide range of in-
vestigation, reaching from the the-
oretical to the very practical, some
of the characteristics are listed
here: Frequency Response (theo-
retical and practical); distortion

wwWw americanradiohistorv com

(theoretical and practical) ; signal-
to-noise ratio; cross-talk {picture
in the sound and sound in the pic-
ture) ; multipath effects; complex-
ity (receiver and transmitter) ; ease
of receiver operation and servicing:
effects of hum modulation of re-
ceiver heterodyne oscillator on
sound reception; reduction in peak
amplitude of TV to accommodate
sound; reduction in bandwidth
available for picture signal; trou-
bles in sound reception when TV
receiver is not synchronized; trou-
bles due to transmitter non-linear-
ity; development stage of proposed
system. _
Systems considered were as fol-
lows: First we have the present,
standard method utilizing separate
HF carriers for picture and sound,
the former being AM, the latter
FM. A variation of this, suggested
for the UHF band, is to use AM
for both. Another variation—and
one widely supported by the sub-
committee—is known as the Dome-
G.E. Co. proposal. This specifies
the present standard method of
transmission with the additional
requirements: (a) that the picture

_ carrier should always have a mini-

mum value of 15% so that it will
be available to demodulate the
sound carrier; (b) that the differ-
ence in the frequency between the
two carriers be constant and rea-
sonablyv free from FM caused by
spurious or picture signal frequen-
cies. The result of this method
would be a simplified receiver, un-
troubled by local oscillator drift.
Under the heading of Diplex
Operation we have a group of
methods all of which have to do
tContinued on page 140)
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Flanked by color and black and white receivers, FCC cpens Round 2 of its public hearings looking to establishment of stand-
ards for color transmission, with Commissioners Hyde, Walker., Chairman Denny. Wakefield and Chief Engineer Jett on the bench

Color TV Demonstrations

Reveal Engineering Progress

CBS sequential and RCA simultaneous color reception hefore FCC hearings

indicate need for further development work before standards can be set up

® The first round before the FCC
in Washington concluded with CBS

placing in the record, in a masterly .

fashion, all evidence available that
would support their claim that the
standards they propose for com-
mercial color TV should be adopted.
At the same time, the majority of
the industry, both individually and
collectively, gave reasons why these
same recommended standards
should not be approved. The CBS
system produces a tri-color sequen-
tial, 48 frame per second, 525-line,
interlaced television picture. This
would be radiated, together with
the sound, in a 16 mc channel in
the uhf band, 480 to 920 me. At
Columbia, a technical staff of over
100 headed by Dr. P, C, Goldmark,
have developed such a system. This
excellent piece of work, done un-
der high-pressure, is landed as an
outstanding achievement by all in
the engineering world who realize

66

the planning, inventing and de-
veloping necessary to produce an
operating system that shows pic-
tures of the quality exhibited by
CBS. ‘

The Score at the Engd of Round 1.
CBS had testified that their sys-
tem would produce pictures 7% x 16
in, of good color fidelity. Using their
transmitter in NYC on 490 mc, they
had made reception tests at 188 lo-
cations and were satisfled that
suitable broadcast coverage could
be obtained. This experimental
system embodied all of their pro-
posed standards. Although lack-
ing in camera equipment for cer-
tain uses they said they could put
on commercial programs in a mat-
ter of weeks if so authorized by the

FCC. Supporting the CBS peti-
tion were Westinghouse, Bendix,
Cowles Broadcasting Co., Zenith

and Federal.

wwWwW americanradiohistorv com

On the other side appeared RCA,
Emerson, Farnsworth, TBA, Philco
and others. DuMont’s appearance
was made later. The industry com-
mittee of RTPB-RMA reported that
by majority vote, it was decided
that more experimental work was
necessary before color TV stand-
ards could be adopted.

The opposition attacked the CBS
proposal from two angles; first, the
system proposed was fundamen-
tally so limited as to preclude fu-
ture development; second, a better
system not so limited, using simul-
taneous instead of sequential scan-
ning, was in the early stages of
development in the RCA labora-
tories. Specifically it was claimed

that the CBS system was lacking in

brilliance; in picture size; in free-
dom from flicker and color break-
up; uneconomical of light because
of necessary filters; not thoroughly
tested as to propagation on the
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uhf band to be used; not compati-
ble with the present commercial
black~white system so that there
was no way to avoid costly obsoles-
cence by a gradual changeover
from the present standards to new
color standards. The RCA simul-
taneous system was designed to
overcome these alleged disadvan-
tages.

A New Kind of FCC Hearing.
This was the situation at the end
of Round 1. At this time many
thought that CBS had an even
chance of having their petition
granted. Then followed the his-
tory-making hearings of FCC in
New York and Princeton which
may be called “Round 2”. These
were for the purpose of witnessing
tests of TV reproduction right in
the courtroom, where cross-ques-
tioning could be placed in the rec-
ord even as the pictures were on
the screens of the receivers grouped
beside the Commissioners who were
hearing the petition.

Chairman Denny conducted this
unusual part of the hearing in a
most satisfactory manner. He gave
all the interested parties full op-
portunity to ask for tests and to
express their views. A surprising
deviation from procedure of the
historic past was to permit engi-
neers to question witnesses. Here-
tofore, the technical men usually
thought out the questions, relayed
them to their lawyers, who after
legal rephrasing, shot them at the
witness. The reply, often in tech-
nical terms, was not always clear
to the lawyer. Chairman Denny
says that it saves time and is more
direct to allow the engineers to ask
the technical questions. The rec-
ord for Round 2 will show that only
a small percentage of its pages are
due to the legal talent present, the
engineers accounting for the bulk
of it.

Round 2 opened in New York
with a demonstration by Dr. Gold-
mark to substantiate his claim that
it was contrast in the picture which
one desired, not necessarily bright-
ness. He used a simulated picture
to show the improvement resuiting
ifrom placing a neutral density fil-
ter in front of the picture when
there is high ambient illumination
in the room.

The demonstration was good
when two photofloods were used to
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produce the ambient illumination,
but when the regular room lights
(rather amber in color) were sub-
stituted, the {filter helped but
slightly., It is true, however, that
the CBS receiver, having a rotat-
ing color screen in front of the
picture tube, gains somewhat in
immunity to picture “washout” hy
room illumination, Of course, a
neutral density filter (with its in-
herent light loss) can also be used
in front of any picture source, if
desired, to obtain this same effect
of doubtful overall value.

Later in a side-by-side test with
a bright DuMont receiver, it was
evident to most observers that the
image on this black-white receiver
was usable after the increasing
ambient light had wiped out the
CBS picture. CBS did not win a
point here.

The CBS Color Demonstration.
Brief description of the equipment
follows: The transmitting studio
was on the 5th floor, 485 Madison
Ave. where an Orthicon camera was
used for live pickup and a Dissector
tube for slides. By coaxial cable
the signal was taken to transmitter
W2XCS, 480-492 mc, 1 kw peak
power, antenna gain between 5
and 10, omnidirectional antenna,
sound transmitted on a separate
carrier. Broadband receiving an-
tennas with small reflectors (gain
6 to 8) were placed in a courtroom
window. This afforded line-of-
sight transmission.

Two direct-view receivers were
used. One was built by Bendix,
one by CBS. The light output for

the resolution chart was 7 fto 8
footlamberts. The picture size,
7l x 10 in., resulted from the use
of a magnifying lens in front of
10 in. diam. tube. (Incidentally, this
lens, it is believed, caused more
trouble than it was worth. For ex-
ample, it limits the angle of view,
and in a very annoying way it re-
flected the overhead room lights.)
At the studio about six times more
light intensity is needed here than
for black-white pick-up.

The demonstration program
opened with a girl in the studio
showing colored scarfs. Also shown
were girls dancing, a boxing bout,
and the announcer. The writer
was seated about 55 ft. from the
receivers. At this distance the pic-
ture at its best was too dim, and
too small, but no flicker was noted.
Yet on previous occasions in the
CBS viewing room the same re-
ceiver gave objectionable flicker at
viewing distances of less than 10
ft. when the highlight brightness
was about 19 ft. 1. For a good
bright picture, viewed at the nor-
mal viewing distance, 48 frames per
second produce an annoying flicker
for most observers.

Chairman Denny asked for tests
from those present. The effect of
increasing the room illumination
was tried. Due to the dimness of
the picture, increasing the room
lighting noticeably degraded the
picture quality. Mr. Shelby, to show
color fringing and breakup, asked
for such tests as waving a white
handkerchief before the camera.
No trouble due to color fringing

At Federal Courthouse FCC hearing on color TV, Dumont Counsel Col, Wm. Roberts,
Director of Research Dr. T. T. Goldsmith, Jr.. and Dr. Allen B. Du Mont confer
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was noted by the writer. The Ben-
dix recelver developed some trou-
ble and it was turned off until the
aliternoon session.

Mr. Roberts asked for the girl in
the studio to move around so that
the detail furnished by the system
could be better estimated. Dr. Mur-
ray suggested the showing of the
resolution chart. Later, this was
done, and Mr, Fink, who was called
upon to read the chart, reported
about 300 lines resolution.

The next demonstration was a
monochrome movie. At this time
and throughout all the tests the
CBS receiver reproduced white as
purplish blue, never white. In this
test the picture again was too dim
to be satisfactory. During the
switching from movies to slides to
studio, the pictures on both re-
ceivers were very stable. There
were no synchronism troubles.
However, the two CBS engineers
operating the receivers ftrans-
gressed one unwritten rule of TV
demonstration etiquette, namely
that one should not touch the con-
trols unless absolutely necessary.
The CBS men were making adjust-
ments almost continuously. This
gave a bad audience impression. It
was stopped at intervals later by
Mr. Denny announcing that the
next test would be made with no
receiver readjustments.

Colox Transmission Qver Coaxial
Cable. The ability to transmit a
usable picture over the Am. Tel. &
Tel. coaxial cable linking TV sta-
tions is very important. At present,
this cable passes a band about 2.7
me wide. CBS is using a band
about 9 to 9.5 mc wide for their
system., It has been claimed that
their pictures in color can be trans-

Left diagram indicates the channel reduction effected by using “mixed highs”

mitted by cable to Washington and
return, 480 miles, with no observ-
able change in quality. To actu-
ally see this test with their own
eyes, some of the engineers in the
audience had traveled many miles.

While showing slides and live
talent, this loop of coaxial cable
to Washington and return was
switched into and out of the cir-
cuit at the CBS control room. For
this test it was desirable to have a
sharper, clearer, brighter picture
than was available in the demon-
stration, but observation both at a
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Schematic of flying spot studio pick-
up for simultaneous color television

distance of 55 ft. and closer, actu-
ally indicated that there was no
observable loss of picture quality.
This was true whether the subject
was & movie, a slide, or a person in
the studio. This interesting ob-
servation makes a television engi-
neer stop and ask himself “Why
work so hard to secure a broad-
band system responsive up to 9 me
when observers would see no differ-
ence if it is cut off at only 2.7 me?”

in si-

multaneous color TV, Righl, method used to demonstrate effect of using "mixed highs”
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It has always been believed that
for really high-definition pictures
the full band does have to be trans-
mitted, therefore it seemed to the
writer that there was no fine de-
tail in the pictures used for the
tests. This was confirmed when
Mr. Fink was called to read the
resolution from a transmitted chart
that did have plenty of fine detail.
He, observing from the distance of

4 ft., reported:
BENDIX
RECEIVER

Horizontal
Resolution in
lines
Up to 250; again

at 300
. .Less than 100 Less than 100

CBS RECEIVER

Studio Camera
(Orthicon)

Without Coax Loop...... 325 (av.)

With ot I

Slide Camera
(Dissector)

Without Coax Loop...... 275 fav.) 275 (av.)
With £ “ ..Less than 100 Less than 100
Highlight Intensity ........ 4 ft/1 5 ft/i

This is reassuring because it shows
that a restricted bandwidth does
affect picture quality. It also shows
how important it is to check pic-
ture quality with a resolution chart
if dependable scientific observations
are desired.

Testimony by Bell Tel, Labs. Af
the invitation of the FCC testimony
was given by Mr. Affel for Bell Tele-
phone Labs, concering the NYC-
Washington coaxial cable, A sum-
mary follows: The cable itself is
the size of a pencil. It has low-
loss and is shielded from external
disturbances. Amplifiers appear at
5-mile intervals; they have auto-
matic regulators to overcome line
variations due to time or tempera-
ture. The transmission bang Iis
somewhat more than 2.7 mc. Trans-
mission is flat within 1 db; the
phase delay is kept at a low value
and the linearity is such that un-
desired modulation components are
at least 40 db below the desired
signal. In a few years it is hoped
facilities for transmitting bands 7
mc wide will be available,

CBS Table Model Receiver, Just
before the hearing adjourned for
the day, Dr. Goldmark demonstrat-
ed a table model color receiver.
This was used with the CBS but-
terfly antenna that was fastened
to the window glass by vacuum
cups. A 5-in, cathode ray tube
made by Rauland was placed behind
a 11Y%-in, color disc rotated by a
synchronous motor,

Comparative Tests of Color and

Black-White Pictures, On the sec-
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ond day of the hearing in New
York, DuMont monochrome re-
celvers, which had been installed
in the hearing room, were operated
for side-by-side comparisons with
the CBS receivers, The same pic-
ture was shown simultaneously on
all sets. This was achieved by
broadcasting ithe same slide or
movie from the CBS color trans-
mitter on uhf and from WNBT in
black-white on hf. The DuMont
equipment consisted of a very
elaborate receiver with a 20-in.
direct-view picture tube, a set with
a 15-in. tube and a receiver having
a 10-in. tube. The latter, placed
beside the Bendix color receiver,
gave a picture approximately the
same size, The bhrilliance of this
black-white picture tube was out-
standing. It was operating at 450
ftl and could be run more than
50% brighter,

The side-by-side test proved that
the black-white picture was supe-
rior in brightness (450 vs, 8 ft/1),
superior in detail, and superior in
non-flicker charcteristic (60 vs. 48
frames per sec.). The coclor picture
was superior in artistic appeal
when certain colored scenes were
transmitted. This fact caused some
of the audience to report that they
liked color better, althocugh they
admitted some superior aspects of
the monochrome image, To the
majority of the 250 persons that
crowgded the room, the small size
of the color picture compared with
the easily-seen 20-in. DuMont pic-
ture meant a great deal.

Testimony by DuMont Labs.
Testimony offered by Dr. DuMont
can be summarized as follows: (a)
more knowledge is needed regard-
ing propagation in the band pro-
posed; (b) networking of the CBS
system is difficult due to the wide
band. A simultaneous system can
use three separate coaxial cables
with better results. (c¢) Color
standards should be integrated in-
to present black-white standards.
This cannot be done in the case of
the CBS proposal. (d) Less expen-
sive and less complicated receivers
are required. He concluded with
the recommendation that the FCC
dismiss the CBS petition,

Dr. Goldsmith next testified.
Some of the points he mentioned
that were pertinent to color TV:
deficiencies in the CBS propagation

TELE-TECH + March, 1947

tests; need for line-of-sight for
uhf transmission; considerations
concerning ambient light; and the
advantages of the simultaneous
system, He estimated a time
schedule for color in which 4%
years would elapse before the FCC
approves color standards,

The New York hearing ended
with a request (or a challenge)
from DuMont Labs, to CBS to: (1)
Provide a pickup of a sporting
event, for example, from Madison
Square Garden, (CBS reported they
cannot do this); (2) Test color re-
ception at a number of locations
where satisfactory pictures on
black-white sets are now being ob-
tained, ({cooperative tests were
planned later using the CBS truck
and receiving eguipment); and (3)
Provide color pictures 12 by 16 in.
with a brightness of 200 ft/1,
(CBS said they cannot do this).
There are other reguests buf the
three above were the ones discussed
at the hearing, which was resumed
the following day at Princeton, N, J.

GREEN SQUND BLUE REC
CARRIER CARRIER CARRIER CARRILR

e | e Mﬁ Nt
\ R}
USED USED VSED \

145 MC

A SIMULTANEOUS COLOR SYSTEM

PICTURE SQUND
CARRIER CARRIER
P ﬁ\

- NOT USED N

—

0 2 4 [ 8 0 2 . s 15

L—'-—‘IGMC

8 SEQUENTIAL SYSTEM 144 FIELDS

Diagram showing ulilization of rf chan-
nels when color signals are transmitted
by cable limited to 2.7 mc

GREEN 5QUND BLUE RED
CARRIER 5UB-CAR. SUB-CAR SUB-CAR
519.6 MC 524.1MC  5263MC 528 .2MC

TNV

Diagram showing positions of rf carriers,
sub-carriers and sidebands in simultan-
eous color TV Princeton demonstration

The Princeton FCC Hearings on
Color Standards., RCA acted as
host to the visitors and Dr. Eng-
strom, as master of ceremonies,
did an excellent job. Following a

Diagrams reproduced on
these two pages were those
that were introduced by RCA
as part of the testimony given
before the FCC hearing in
Princeton by Dr. C. B. Jolliffe,
E. W. Engstrom and Ray D.
Kell.
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well-laid plan he described the
demonstrations as they took place.
RCA has been working on color
TV for some years, progressing to-
ward & system that would have
these characteristics: (a) no flicker;
(b) an all-electronic system (no re-
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Diagram of networking method for simul-
taneous color TV by single 2.7 mc cable

volving filters); and (c) no forced
obsolescence. The principle of op-
eration of the RCA simultaneous
color system, which fulfills these
requirements, has been described in
current technical articles, The
fact that the demonstration for
this hearing was a labecratory ex-
periment was stressed. It happened
that the transmission link was com-
pleted just three days before the
hearing.

Equipment and Test{ Conditions.
On each side of a low stage was
placed one DBblack-whife receiver
and one experimental color receiver.
Both were of the projection type,
showing pictures measuring 15 by
20 in. In the center of the stage
was a table model receiver, black-
white, for direct viewing of a 10
in. tube.

The demonstration opened with
black-white picture broadcast from
WNBT in New York and received on
a folded dipole antenna 100 ft.
high. This was followed by color
transmission from RCA Labs,
located about one-half mile away.
The directive transmitting anten-
na, operating broadband at 520 me
was 35 ft, high Its gain was 100.
The peak power fed to it was 50
watts, hence the fotal radiated
power was 5000 watts; but this of
course was divided Dbetween the

(Continued on page 128)
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® In most instances radio equip-
ment in a plane, with the excep-
tion of controls and indicators, is
located some distance from the
pilot’s compartment which means
that rf tuning has to be done by

remote control. There are various
reasons for this. Usually, space is
at a premium in the vicinity of the
control panels. The design of cer-
tain radio equipment requires the
tuning components to be associ-
ated with the antenna system. In

cases such as these remote tuning

is an absolute necessity. Many
ships contain separate compart-
ments, some distance apart, with
a crew member in each compart-
ment. Because of this separation
of the pilot and a navigator, dupli-
cate remote tuning controls are
provided in each compartment.
Regardless of the reason for a sep-

aration of the tuning knob from
the tuning capacitor gang of an
rf unit, the usual short straight
shaft will have to be replaced with
another form of linkage. And as
soon as departure is made from a
straight mechanical shaft, the cus-
tomary “feel” while tuning is more
or less lost.

In practically all aircraft radio
installations in the past, mechan-
ical tach shafts have been used
for remote control purposes. This
type of drive connection is entirely
satisfactory for tuning, provided
the tach shaft lengths do not ex-
ceed a few feet and a summation
of bends is not greater than 90°.
When these dimensions are ex-
ceeded, tuning becomes difficult
because of increased friction and
backlash, particularly at low op-
erating temperatures. Quite often

Fig. 1—(A) Mechanical arrangement to be duplicated elecirically: (B) substi-
fution of autosyns for the shaft: (C) gearing needed for 180° rotation of dial
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Remote

By JOSEPH T. McNANEY
Eclipse-Pioneer Div.,
Bendix Aviation Corp., San Diego, Cal.

Condenser end of the remote tun-
ing unit showing method of mounting

preferred methods of installing
radio equipment in planes have to
be abandoned because of lengthy
tach shaft requirements.

Considerable experimental and
developmental work has been done
over a period of years on various
methods for tuning radio equip-
ment electrically. Off hand, elec-
trical tuning doesn’t seem to be a
very tough problem until an at-
tempt is made to duplicate the per-
formance of a straight stiff shaft
between a control knob and gear-
ing to the tuning gang.

Design Considerations

Regardless of the system used for
remote tuning, errors likely to be
introduced between the indicator
dial and the tuning gang should
be kept as low as possible; in most
cases not greater than =+0.25 de-
gree. Initial misalignment should
not be possible. In some of the
simplest, and otherwise better sys-
tems of remote control, these dif-
ficulties are present. A few more
points to be considered when at-
tempting to design a remote tuning
system are stiffness of control,
smoothness of dialing, maximum
condenser velocity and rf inter-
ference, '

Autosyns are undoubtedly a
“natural” for transmitting mechan-
ical motion through non-mechan-
ical links. But for rf tuning, their
use is not as simple as might be
thought from Fig. 1B, where a pair
of autosyns is substituted for a
mechanical shaft, as represented
at 1A.

However, it would not be prac-
tical to drive the tuning gang with
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Tuning Unit for Aircraft Radio

Methods of obtaining accuracy and reproducibility of tuning in combi-

nation with a mechanism that gives “stiffness” comparable to a shaft

an autosyn motor through 1:1 gear-
ing, because of the large torgue
(5-10 in./0z.) required to turn the
gang and the accuracy with which
the tuning gang must be positioned
with respect to the indicator dial.
The torgue gradient of a Type IF
autosyn motor, is only .06 in./oz.
per degree and therefore it would
have to be geared up to run faster
than the tuner.

Assuming 60:1 gearing is used as
shown at 1C, a 10 in./oz. loaded
gang could be rotated with autosyn
displacements that are slightly less
than 3°. Then, by using 1:1 gear-
ing between the crank and the
autosyn generator and 60:1 gearing
between the crank and the dial,
the tuner and dial could be rotated
in synchronism, giving 180° with 30
turns of the crank.

The chief fault with this system
is the danger of the dial getting
out of step with the gang. Other-
wise, it would be “stiff” enough,
repeat errors would be extremely
small and the weight and power
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Fig. 2—System in which a generator and motor are used to drive the gang and
gimilar units are used to repeat dial information back to the control position

consumption would not be too ob-
jectionable.

The most logical approach to the
solution of electrical tuning is to
drive the gang as indicated in Fig.
1C and use a separate 1:1 autosyn
system for transmitting shaft po-

sition data back to the control
point. A system such as this could
not be considered until just re-
cently, however, because the re-
peat accuracies of autosyns were
not good enough. For example,
maximum repeat back errors in a

Fig. 3—Autcsyn motor and dial in hermetically sealed case, and at left an exploded view of the high precision type of autosyn
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system using an autosyn in a class
similar to the Type 1F, were == 1.5°.
The weight of these units also dis-
couraged their use, for both driv-
ing and indicating,

Eclipse-Pioneer, Division of Ben-
dix Aviation Corp., has added high
precision, light-weight miniature
autosyns which are notable for
their accuracy when used with pre-
cision servo control equipment, Un-
til recently these high precision
units were developed for use in
synchronous controlled circuits
only and were not, suitable for self-
synchronous indicating systems.

The newer units have made pos-
sible the development of a tuning
system described here, In this sys-
tem, shown schematically in Fig. 2,
a2 generator, AY-110, is used in
combination with a motor, AY-111,
to drive the gang, and similar units
are used to repeat dial informa-
tion back to the control position.

Errors Minimized

In operation, the system requires
a total of 15 watts, 400 cycles, Each
autosyn weighs 4.25 oz. The indi-
cator dial in the repeat-back sys-
tem may be 3.5 in. in diameter, if
necessary, which 1is sufficiently
large for a four-band radio re-
ceiver or compass. Peak errors in
the indicator system are not greater
than = .25 degree. Since this is
essentially a 1:1 system, there is no
danger of the dial getting out of
step with the gang,

The autosyn motor and dial are
supported in a hermetically sealed
case. An indicator unit and an ex-
plodedq view of an autosyn motor
are shown in Fig, 3. The dial is
extremely light and of sturdy con-

struction in order to assure a suc-
cessfully operable indicator system.

The driving autosyns are geared
up to run at a higher speed than
the gang shaft in order to develop
the necessary driving torque, In
some instances this gearing is
1200:1, in which case the crank
gearing is 1:20. These ratios are
based on 30 turns of the crank for
180° rotation of the gang. This in-
dicates that when dialing rapidly,
autosyn rotor velocities may rise to
the order of 5,000 rpm. This may
appear to be an extremely high
operating speed for autosyns but
these units are designed to operate
very well under such conditions.
By virtue of their low rotor inertia
and relatively high torque, the au-
tosyn drive system’s response to
rapid accelerations is exceptional.
The result is that the system acts
very stiff, making possible the
“feel” of a direct mechanical link.

There has been a long felt need
for the replacement of tach shaft
methods of remote control on ex-
isting radio compasses in the field.
In these particular cases the load
on the gearing between a tach
shaft spline and the condenser
gang is usually very heavy. There-
fore, the torque required of a drive
motor in cases such as these have
made all attempts to adapt elec-
trical tuning very difficult. Any
workable confrivance invariably
has resulted in too much weight
and power consumption,

One scheme which has met with
considerable success, however, has
a repeat-back system, similar to
that described in connection with
Fig 2, and a dc step-by-step drive
system. Considerable effort was

Fig. 4—Schematic showing arrangement of the dc transmitter and motor units
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devoted to the development of the
transmitter and motor shown sche-
matically in Fig, 4, It was found
more desirable to go to a dc sys-
tem for driving because batteries
are the primary source of power.
And, since considerable power is
needed, the cost and weight of in-
verting de to ac is eliminated.

The transmitter is a dc chopper
which produces 24 successive volt-
age combinations on a three wire
circuit for each revolution of its
commutator rotor. Essentially, three
phase currents are supplied to the
Y-connected stator field of the
step-sync motor, For each revo-
lution of the transmitter the mo-
tor makes two complete turns, or
12 steps per revolution,

At transmitier speeds from 0 to
600 rpm, the motor responds syn-
chronously in 30° steps. From 600
rpm to 6000 rpm transmitter speeds,
the motor runs like an asychronous
machine, having a constant slip of
16.6%.

Output forque and maximum
speed requirements of a motor de-
pend entirely on the {frequency
range of the compass and the load-
ing at the tuning spline. For the
Bendix radio compass MN-62, the
spline load at —40°C is, on the
average, about 6 in.-oz. Frequency
coverage is from 100 ke to 1750 ke.
Therefore, motor steps should not
exceed 0.02° or 0.03° in order to
have smooth tuning around 1750
ke, and the motor cutput can not
be lower than 0.6 in.-oz. at 5,000
rpm.

Again referring to Fig. 4, it may
be noted that 10:1 gearing is used
between the motor and compass
spline and 1:10 gearing between
the crank and dc chopper. This
combination allows the condenser
gang to be rotated 180° in 7200
steps, and with 30 turns of the
crank. As mentioned above, when
transmitter speeds exceed 600 rpm,
or when crank speeds are greater
than one per second, the motor slip
is 16.6%,

For this application, input power
to the drive system is about 1.5
amperes at 26,5 v. de and 6.5 watts,
400 cycles, are required for the re-
peat back system. The AY-111
generator of the latter system is
geared to the spline through 72:1
gearing to provide a 300° dial for
180° travel. Maximum error of the
complete system is =+ 0.25°,
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Flying and landing sys-
tems chosen by PICAO

for accuracy and safety

By H. GREGORY SHEA
Associate Editoer, Tele-Tech

Qklahoma City Air Terminal showing
types ol aniennas on control tower

Radio Aids in Air Navigation

® It may be remembered that
PICAC is composed of delegates
from substantially all of the na-
tions interested in world-wide avi-
ation. These delegates viewed and
tested systems exhibited by Aus-
tralia, Canada, Great Britain, the
United States and other nations
at shows in England and America.
Then they adjourned to Montreal
to weigh relative merits and come
to a generally acceptable decision.

Of course these decisions are not
binding on any nation, but the
delegates pledged themselves to use
their best efforts to secure ratifica-
tion by their respective countries.
Naturally, therefore, these decisions
are going. to form the basis for
the development of electronic avi-
ation aids for the next several
years. From this fact and from
their own reasonableness do the
decisions draw their immeasurable
importance to the electronic and
aviation worlds.

Many operational requirements
agreed upon in Montreal can not
be met by existing equipment and
technies. For satisfying these,
further development is needed. The
schemes which are now in use or
have reached an advanced stage,
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however, have been blocked out as
reference material.

The VHF omni-directional range
with  superimposed voice  was
adopted for short distance airplane
navigation. This is a substitute
for the existing four-course ranges

HILE the choices muade

by the Radio Division of
the Provisional International
Civil Avwiation Organization
(PICAQ) at its recent Mont-
real conference have been
published in part, some of
the devices and technics
adopted for world-wide use
are somewhat unfamiliar to
engineers. The chart included
in this issue of TELE-TECH
shows the layout of some of
these systems in block and
schemaltic diagram form.

which have been instulled for the
use of planes over a large part of
the United States. This new sys-
tem provides signals over the en-
tire 360 degrees surrounding the
origin. Thus a pilot, uncertain of
his position, picks up a sighal any-
where and immediately knows from
the pointing of the arrow on his
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direction meter which way he must
fly to approach the range beacon.
No ambiguity is possible, as when
he wanders around in a present
day “A” or “N” quadrant without
being able tc tell where he is.

The ftransmitter radiates from
five Alford loops disposed at the
center and the four corners of a
square, the center loop being ele-
vated slightly above the others.
The entire array is mounted on a
steel counterpoise and is surround-
ed by a grid of vertical wires to
eliminate vertical polarization.

The center loop radiates a carrier
at the chosen value around 118 mec.
This is amplitude modulated by a
10 ke sub-carrier which in turn is
frequency modulated by a 60
cycle wave. The pattern of this
antenna is circular, and at any
point the phase of the signal re-
ceived from it varies in accordance
with the phase of the 60 cycle
modulating frequency. This signal
is used as a reference phase.

The other four loops are fed in
opposed pairs, that is, one loop and
its mate across the square are
simultaneously fed positive and
negative energy respectively., This
energy is 100% amplitude modulat-
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ed at a 60 cycle rate. .The other
pair of loops is fed the same way
one quarter of a cycle (1/240th.
sec.) later. The result is a 60
cycle rotating energy field.

At the receiver in the airplane
this rotating energy fleld is re-
ceived as a sine wave of energy
whose phase depends on the azi-
muthal position of the plane with
respect to the transmitter. But
the plane also receives the reference
signal from the center antenna of
the transmitter. The two signals
operate the coils of a dec selsyn
type instrument called the azimuth
indicator.

In addition, an azimuth selector
is provided. This is fed from the
reference phase channel through
a2 phase splitting circuit. It con-
sists of two right-angled eoils sup-
plied with energy 90 deg. out of
phase, and a third coil rotatable by
a. control knob. The output of this
device is fed through an amplifier
stage to a wattmeter circuit where
this controlled reference phase sig-
nal is mixed with the azimuthal
phase signal to obtain plus or minus
direct current indications. The out-
put of the wattmeter circuit con-
nects to the vertical elements of
two cross pointer meters. This set-
up permits the pilot to select a
course he wishes to fly and follow
it by means of his cross pointer
meter.

A zero center type meter is pro-

VHF omni-range besacon course monitor

vided te show 180 deg. ambiguity
and loss of signal indications. It
operates from a separate wattmeter
circuit which lags the course in-
dicating wattmeter circuit by 90
deg. The scale is green on one
side, white on the other and red in
the middle. . Correspondingly the
azimuth selector pointer is green
on one end and white on the other.
The red meter area shows loss of
signal.

For cross pointer meter having

Bendix engineers operating GCA (ground controlled approach) Navy irainer
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a flag alarm to indicate loss of sig-
nal, a direct current is provided
from the output of the reference
channel to operate the device. If
has been the practice to use a con-
verted localizer heam receiver from
the glide path—localizer instrument
landing system for receiving these
range signals. Voice modulation in
the transmitter circuit not exceed-
ing 40% may be used with the 10
ke reference phase modulation,

Distance Measuring Equipment

On the question of distance
measuring equipment the confer-
ence agreed on the type to be
standardized but when it came to
the frequency to be used, the U. S.
felt that it would be preferable to
use abhout 1,000 mc whereas the con-
ference finally adopted a frequency
of about 200 mc for which Canada
has developed some equipment in
the past. The schematic diagram
included in the chart is representa-
tive of the Canadian distance meas-
uring equipment. )

The characteristics of the equip-
ment may be summarized as fol-
lows:

Airborne: Receiver, superhetero-
dyne, sensitivity at rf input ter-
minals 1.2x10-12 watts for a
workable signal, frequency 222
mec. Bandwidth overall 2 mec.
Meter presentation of distance
of 0-100 miles on 0-270° scale.
Distance accuracy =1 mile at
any distance.

Transmitter, push-pull triode
oscillator, 200 watts peak power.
2 microsecond pulse. 200 cps
recurrence frequency,; frequency
202 me.

Antenna, quarter-wave rod
mounted under aircraft, T-R,
with duplexer. Present overall
weight of airborne equipment
completely installed (including
meter, antenna, cables, and fit-
tings) is less than 22 1hb.

Ground. Receiver—superheterodyne
with rf amplification, sensitiv-
ity 1.0x10-13 watts for mini-
mum signal giving satisfactory
triggering; frequency 202 mec.
Bandwidth overall 3 me.
Transmitter, push-pull triode
oscillator, 5 Kkilowatts peak
power. 5 microsecond pulse;
frequency 222 me.

Antenna, either quarter-wave or
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LaGuardia Hield administration building and control tower in New York. The inclination of tower sides and roof give widest vision

multi-element omni-directional,

common T-R, with duplexer.

Recommended height 50 ft.

above ground for airways beacon

and about 10 ft. for approach
beacon.

Fig. 14 outlines the junctions of
the airborne apparatus. The tim-
ing element is a Miller run-down
circuit (V3) which is driven by a
multivibrator (V) through an
isolating cathode follower (Va).
The output from the Miller run-
down circuit (waveform shown at
the anode of V3) drives two snap
circuits.

The first snap circuit (Vyo) is
driven through the lower diode
(V4y which is operated at a fixed
bias so that the snap circuit will
always operafte at about 85 volts
from the start of the run-down.
This snap pulse then triggers the
thyratron modulator (Vy{;} which
in turn applies pulse power to the
transmitting oscillator (Vi5; and
Viz).

The upper diode (V,), which con-
trols the point on the rundown at
which the snap circuit (V;) will op-

TELE-TECH +* March, 1947

erate, is biased by the voltage at
the plate of the control tube (V).
Since the run-down is linear the
time at which V; snaps will vary
linearly with diode bias and, there-
fore, with the current through V.
A meter in the plate of V¢ can
accordingly be calibrated in terms
of distance.

The control grid of Vg is tied to
the control grid of V; which is a
Miller capacity amplifier. Vg has
then, in effect, a capacity of about
400 microfarads in its grid circuit
which, ftogether with the grid
resistance, gives a time constant of
several minutes.

The blocking oscillators, Vs and
Vg, produce strobe pulses of 5 micro-
seconds and 10 microseconds re-
spectively, when triggered by the
snap, V;, and these pulses are ap-
plied to the screens of the video
amplifier tubes Viz and Vy, respec-
tively. The control grids of V5 and
Vy4 are fed in parallel from the re-
celver video output.

If a signal occurs within both
strobes, an integrated negative
voltage will appear on the grids of

wwWwW americanradiohistorv com

Vs and V7, due to the output of
Vis acting through the diode V.
This in turn will increase the posi-
tive bias on the snap circuit, V4-
Vs, so that the snap time delay of
V; will be reduced and the two
strobe pulses will move towards
minimum distance.

A positive voltage is produced by
the strobed video from Vi4 but it is
overridden by the negative output
from Vi; as long as the signal occ-
curs within the 5 microsecond
strobe. However, if the signal oc-
curs beyond the end of the nar-
row strobe but within the wide
strobe, the positive voltage alone
will be applied to Vg and V; and
the strobes will move towards maxi-
mum range. (The waveforms for
this ecase are shown in sequence at
the upper right of Fig, 14).

If a signal occurs anywhere with-
in the 10 microsecond strobe the
strobe will move until the trailing
edge of the 5 microsecond strobe
lies within the signal pulse. The
strobes therefore lock on the signal
and follow it.

(Continued on page 124)
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Guide Beam Control Technic

tfor V-2 Rockets

By G. HAUSZ, Electronics Laboratory Div..
General Eleciric Co., Schenectady, N. Y.

Basic principles and engineering details of radio equipment

permitting accuracy within tens of yards at 100-mile ranges

® On a majority of operational
V-2 firings, no radio control was
used because of shortages of elec-
tronic components, lack of suitably
trained personnel, and a fear of
jamming of the radio signals by
the Allies. For these firings, the
V-2 stood vertically on its launch-
ing platform and was rotated until
precision surveying instruments in-
dicated that the gyro control equip-
ment in the rocket was carefully
oriented along the designed line of
flight.

After this was done, the accuracy
in “line” was determined by the
‘errors in this adjustment and the
errors caused by gyro and missile
pertormance. During the powered
portion of the flight, the gyro was
subject to severe conditions of vi-
bration and to prolonged accelera-
tions of as much as five times
gravity. For this period, the gyro
must depend on its “memory,” or

HEN jfour tons of hot

metal and explosive are
careening through space at
one mile a second towdrd 4
target several hundred miles
away—ifar out of sight below
the horizon—the problems of
guiding this missile to pin-
point accurdcy are monumen-
tal. Starting in 1932, first
hundreds, then thousands of
topnotch German scientists
spent years on this and other
problems which culminated in
the V-2 rocket. In a previous

article® it was told how they

solved one of the problems—
the measurement of velocity.
Thus, when the rocket power
plant was cut off, the missile
had the proper angle of eleva-
tion and proper welocity to
continue by ballistic principles
to the range desired. In this
article are described the
means used to minimize de-
viations from the wvertical
plane through the target and
launching point, ie: to guide
the missile in a straight line.

stored angular momentum, to re-
tain the proper direction. Due to
bearing friction and other imper-
fections, the resulting dispersion
from the target averaged 2.0 miles
(50%, of the rounds were within
these limits).

VERTICA L

—4

Fig. 1 (Left)—De-
sired trajectory of
missile showing
point of control
cut - off. Fig. 2—
Guide beam pat-
tern produced by

To improve this accuracy, radio
means of automatic control were
used on such spot targets as Ant-
werp which gave a dispersion in
line .of only 0.8 miles. The code
name for this equipment was “Vik-
toria” but it was more familiarly
known as the “Leitstrahl” {(guide
beam). A young Doctor of Engi-
neering, Ernst Steinhoff, developed
this equipment as a blind approach
for aircraft in the mid ’30’s, There-
fore, it was only natural that when
he joined the group of scientists
developing the V-2, he, as the

“Leitstrahl”
#McAllister, “Measuring Velocity of V-2
Rockets by Doppler Effect,” Tele-Tech, Feb.
1947, p. 56.
LAUNCHING LS GONTROL STATION
POINT
LEITSTRAHL

I
3030 GFs” 7
MODULATION /
s
LN

FLIGHT PLANE

END OF X
GONTROL o 1.7 TARGET
Y4
pu
5 OMILES GROSS OVER AT
Lngg&r;me ABOUT O7 VOLTAGE
76 TELE-TECH e March, 1947
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Fig. 4—Method of combining error and
reference voltages to obtain dc signals

leader of the control section, should
turn to the well-established prin-
ciples of this system.

The basic principles of the Leit-
strahl are similar to the familiar
U. 8. radio range in which two
overlapping radio beams give a
pilot either an A or an N signal
in Morse code if he deviates from
a mid line. In the German Leit-
strahl (L8) System, Fig. 2, two
narrow beams are switched on al-
ternately, each for 1/100 second.
Instead of Morse code, atdio modu-
lation is used on the beam. When
it is in the right hand position,
7000-cycle-per-second modulation is
used; in the left hand position,
5000 cps is used.

Control Signals

The types of signal that are re-
ceived at the missile when it is
“on target” or to the right or left
of the true course are shown in Fig.
3. When it is to the left of true
course, the amplitude of the signal
is greatest when the modulation
frequency is 5000 c¢ps. When it is
to the right of true course, the
amplitude of the signal is greatest
when the modulation is 7000 cps.
Only on the line defining the true
course is the amplitude of signal
constant.

This signal is detected and the
resulting envelope is passed through
a 50 cyele filter. The circuitry in
the missile then forms an approxi-
mately sinusoidal wave whose am-
plitude is proportional to the mag-
nitude of the deviation from the
true line of flight.

To use this voltage, effectively, a
reference voltage of the same fre-
quency (50 cps) but of constant

TELE-TECH <« March, 1947

.cause

RECEIVED SIGNAL

CENTER

ERROR SIGNAL

Fig. 3— (Right) out
- Character of oOF
signalsreczived FHASE

at missile for
on - target and
off - target posi-
fion

REFERENGE SIGNAL

M B

IM
PHASE

phase must be provided. This is
obtained in a separate amplifica-
tion channel which includes a filter
that passes 7000 cps and rejects
5000 cps. The error voltage is in
phase with the output of this chan-
nel for deviations to the right of
target and is out of phase for devi-
ations to the left. Combination of
the two signals in the manner
shown in Fig. 4 results in a dc
voltage output which is positive or
negative for errors to the right or
left respectively. This signal is fed
into the missile control circuits to
automatic return of the
missiie {o its true course.

Control continues only during the
sixty seconds of powered flight.
Beyond this time there is no Jet,
and aerodynamic forces are too
small for control, so the missile
coasts as a free body part of the
time substantially in a vacuum.

The ground equipment is fully

mobile and can be set up within
several hours. In convoy the equip-
ment consists of two half-tracks of
the type shown in Fig. 5. These,
known as the transmitter-wagon
and the apparatus-wagon, pull
three small two-wheeled trailers,
which comprise the power supply
and the two antennas, one of which
is shown in Fig. 6. The apparatus
wagon containsg chiefly cables and
spare parts.

In the transmitter-wagon, the
arrangement of the chief apparatus
is shown in Fig. 7. In the crystal
oscillator A, any one of ten crystals
may be selected by switch to match
the receiver frequency of the mis-
sile. This is a precaution against
jamming. Normally, only three
crystals are used at one site, as
major adjustments of antenna, etc.,
are needed to use all ten. The out-
put circuit of the crystal oscillator
is tuned to double the crystal fre-

Fig. 5-—Ground equipment, contained in two half-tracks, can be set up in few hours

wwWw americanradiohistorv com
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Fig. 7—Schematic of arrangement of equipment carried in the transmitter wagon

quency and two more doublers are
used—B and C—to deliver eight
times the crystal frequency to
power amplifier D, The power am-
plifier consists of two LS 1500 fila-
mentary triodes in push-pull. Its
output is 4 kw in the 42-64 mc
band. An anode voltage of 2000
volts +1200 volts of plate modula-
tion is used.

Beam Shifter

Two audio oscillators of the re-
sistance-capacitance type are in-
cluded at H. The motor which
operates the 50-cycle beam-shift-
ing scheme in the antenna, as will
be described shortly, produces a 50-
¢ycle square wave on a commutator.
Push-pull-amplifier G delivers two
outputs which are alternately zero
and —250 volts. The high negative
voltages are used to bias alternately
audio frequency amplifiers in J so
that the 5000 and 7000 cycle tones
are delivered successively to the
modulator K, Both the crystal os-
cillator and the audio oscillators
are thermostatically controlled by
apparatus at E.

Miscellaneous apparatus included
in the transmitter console are the
power rectifier M, meters at F for

78

measuring important voltages and
current, an oscilloscope at L for in-
spection of audio voltages and
modulation, meters at N for tuning
the output circuits for maximum
power, and a meter at O connected
to the control station to be de-
scribed later.

The key to the accuracy of the
Leitstrahl is the antenna assembly.
This consists of two horizontal
halfwave dipoles which are set up
colinearly and separated by 220
yvards. The pattern of a single di-
pole is a figure eight as shown by
the dotted envelope of Fig. 8.

When two dipoles separated by
about thirty-five wavelengths are
fed in phase, directions of rein-
forcement and cancellation of the
radiation from the two will alter-
nate every 0.8 degrees as indicated
by the narrow lobes of Fig. 8. By
changing the relative phase in
which the two dipoles are fed, the
many narrow beams are made to
move to the right or left.

Midway between the two anten-
nas is the antenna switching net-
work of Fig. 7. Two alternative
paths exist for transferring power
Irom the transmitter to the anten-
nas. These are ABD and ACE. It
can be seen that if the path ABD

wwWw americanradiohistorv com

is used the left-hand antenna will
lead the right hand one in phase.
Similarly, if ACE is used the right
antenna will lead in phase. In
switching from ACE to ABD, the
change in relative phase is depend-
ent on twice distance DE. Distance
DE is made about one quarterwave
so in the neighborhood of the de-
sired line the radiation pattern is
as shown in Fig. 2 for the two
feed paths.

Antenna Switching

Switching is done not by mechani-
cally opening and closing contacts
but by two rotating capacitors,
C: and Cs. The form of these capa-
citors is shown in Fig. 9. The nar-
row rotor width causes the capaci-
tance variation with time to be sub-
stantially a square wave between
a maximum and a minimum value.

The inductance values and the
lengths of BF and CG (Fig. 7) are
chosen so that the impedance
values looking into BF and CG are
respectively an open-circuit and a
short-circuit for the maximum
value of capacitance and conversely
a short-circuit and an open-circuit
for the minimum value of capaci-
tance. In the former case all the
power goes through ABD and in
the latter case through ACE. A
short-circuit at B or C looks like
an open-circuit at a point one-

Fig. 8—Pattern for two separated dipoles
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quarterwave away—i.e., A, D, or E
—hence no power is wasted in the
shortcircuited branch.

Because of the many narrow
lobes caused by this simple antenna
structure, it is essential that the
missile be prevented from starting
in the wrong lobe. To do this the
ground station is mounted some
five to ten miles behind the missile
launching point where the desired
lobe is then sufficiently wide to
make jumping to the wrong lobe
unlikely.

To obtain the maximum in accu-
racy without imposing unduly rig-
orous conditions in setting up the
antennas, it is customary to have a
control station located near the
launching point. This station con-
sists of a high anfenna and a
replica. of the equipment that goes
in the missile. The line between
this station and the point midway
between the transmitting antennas
is very accurately surveyed and
made to be the desired flight line.
The de error signal received at this
station is amplified and transmitted
by cable back to zero-center meter
O in the transmitter-wagon. It is
there adjusted manually to be ex-

Fig, 9—Antenna switching to produce
beam is done with this rotating capacitor

actly zero at all times by means
of the trombone-like section of
transmission line (Fig. 7) which
rotates the lobe pattern as needed
by adjusting relative phase.

Missileborne Equipment

The missileborne equipment na-
furally must be compact and light
in weight. It consists of a die-cast
chassis with provision for attaching
six sub-chassis. These are shown in
block diagram form in Fig. 10. An
antenna in the tail of the V-2
delivers the ri to the first sub-
chassis, a receiver with one rf

TELE-TECH + March. 1947

Fig. 6—The two half-tracks. called trans-
mitter-wagon and apparatus-wagon, the
latter carrying chiefly cables and spare
parts, tow three small two-wheeled trail-
ers, carrying the power supply and two
antennas of the type illustrated

stage, a triode-heptode mixer with
crystal controlled local oscillator,
and three double-tuned IF ampli-
flers. To cover production toler-
ances in crystals the IF band width
is about 40 ke. Corresponding to the
ten transmitter frequencies, there
are ten crystals for local oscillators.
The receiver portion of the appa-
ratus is easily changed to minimize
the danger of jamming, and each
differenit frequency has a different
code name.

The last IF stage is a duo-diode-
pentode. One diode is used for auto-
matic volume control (AVC). Not
only is AVC voltage delivered to
the rf and first two IF tubes, but
a small amount of it goesg to the
first audio amplifier, causing the
output to be almost completely in-
dependent of input field strength
over a wide range. The other diode
circuit contains two transformers,
one tuned to 50 cycles, the other
tuned to 7000 cycles. The outputs
of these transformers go to the
next sub-chassis.

In sub-chassis II, the 50-cycle
signal undergoes two stages of am-
plification. For the 7000-cycle sig-
nal a duo-diode-pentode is used.
One diode gives strong limiting in
the grid circuit. A 7000-cycle tuned
circuit in the plate couples to the
other diode, which functions as
third detector. The voltage across a
50-cycle tuned circuit in this diode
circuit is amplified to provide the
reference signal shown in Fig, 3.

In sub-chassis III the reference

wwWw americanradiohistorv com

and error signal voltages are com-
bined in a three-legged transformer
(Fig. 4) to give their sum and their
difference in two sets of secondary
windings. Each set of secondary
winding voltages is rectified and
combined to give a dc signal of
polarity and magnitude proportion-
al to the error in line of flight.
One of these two dec signals is
passed through a rate network to
give an output that favors the rate
of change of error signal over the
error signal by about 10:1. In cor-
recting any error by causing the
missile to turn, a network of this
type tends to prevent overshooting.

Error Corrections

The other de signal is passed into
an integrating network with a time
constant of thirty seconds or more.
Its purpose is to correct for con-
stant error sources such as a steady
cross wind, or an error in the initial
gyro setting. Both dc¢ signals are
combined in a twin-triode modula-
tor on sub-chassis IV. In this a
500-cps voltage injected into the
cathode lead causes a 500-cps out-
put error signal unless the bias on
both grids is the same. The con-
trol circuits of the missile require
such a 500-cps signal.

If the errors caused by deviations
from the proper line are truly
random, they will be to the right
as often as to the left, and because
of the long fime-constant on the
integrator network, the net voltage
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Fig. 10—Missile-borne equipment is carried on a die-cast chassis with provision for
mounting six sub-chasses, illustrated here in block diagram

output of this network will not dif-
fer substantially from zero. Then
the 500-cps output error signal will
only depend on the output from
the rate network. Now, if a strong
wind or wrong gyro setting tends
to make the error in line of flight
always to one side, although the
rate network output would tend to
bring it back, the most probable
final direction is shifted to this
side. However, since the integrator
network input has one polarity
more frequently than the other in
this case, it gradually builds up a
non-zero cutput of just the proper
amount to compensate for such
constant error sources. The disper-
sion is again shifted to a position
centered about the desired line.

Automatic Corrections

Also contained in sub-chassis IV

is a ratchet-driven cam which
changes various gains and time-
constants as a function of time.
The speed, distance, and air-density
conditions under which the V2
operates change over such a wide
range that this measure is required
for stability. In another sub-chassis
is the power supply deriving dc
anode voltage from the master 500-
cps supply of the missile, The last
sub-chassis is blank because design
changes permitted putting into five
units what originally occupied six.

When a system such as described
is used with aircraft, it permits
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their control to within tens of
vards at 100-mile ranges. However,
on the V-2, where control is used
for only the first minute of a five
minute flight, much better accura-

cies were expected than were ob-
tained. That the reason was a slight
tendency of the flight path toward
oscillation near the end of the con-
trol period is shown by the fact
that the dispersion obtained was
double-humped and not Gaussian.
Each of the humps was only 03
miles wide. But congsidering the low
frequency used, the accuracies ob-
tained are remarkable. This band
of frequencies was used chiefly be-
cause of availability of components
and techniques in the early war
years.

There was a trend toward higher
frequencies and a similar system
had already been developed by the
end of the war for 500 mc. This
was called the “Leitlinie” or guide-
line to indicate even bhetter accu-
racy and sensitivity than the guide-
beam or Leitstrahl. With progress in
the direction of higher frequencies,
directive antennas, narrcwer lobes,
more sensitive receivers, more
rapidly responsive error -circuits,
this system offers continued prom-
ise in fthe field of precision control
of airplanes and missiles.

Block Tuning Indicator Tube for FM

Developed to simplify the prob-
lem of precise tuning of FM receiv-
ers and also adaptable for service
as a null-indicator in bridge cir-
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cuits and test equipment, 6AL7-GT
electron-ray indicator tube has a
translucent screen, congisting of a
glass disc, as a target on which the
fluorescent material is deposited.
The fluorescent pattern is viewed
through the screen. This construc-
tion makes it possible to locate all
other tube electrodes such as heat-
er, cathode, and deflecting plates
behind the target and out of sight.
Masking the center of the screen,
necessary in previous indicators, is
thereby eliminated. Color patterns
in the form of “blocks” are formed
on the screen during FM tuning,
When two halves of the block pat-
tern are aligned and of the same
size, the station is precisely tuned
in., By tying all deflection elec-
trodes together and applying AVC
to them, the control also can hbe
used for AM tuning. Proper tuning
in this case is indicated by a flu-
orescent band of light reaching its
minimum width. By controlling the
bias of a space charge grid, target
current and pattern brightness can
be affected. The.tube is manufac-
tured by the ZElectronics Dept.,
General Electric Co.,, Thompson
Road, Syracuse, N. Y.
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In order to stabilize emission and thusg insure conlinued accuracy of the instrument, tubes are aged belare they are finally calibrated

Vacuum Tube Voltmeter

Design Problems

By ALFRED W. BARBER
3408 Francis Lewis Blvd., Flushing, N, Y.

Advanced circuits and quality control combine to extend the range, accu-

racy and stability of a new instrument for ac, de, and rf measurements

® A vacuum-tube voltmeter cannot
be applied indiscriminately to meas-
urements where unusual conditions
are encountered until its operating
characteristics are carefully con-
sidered. This article deals with the
type of instrument that handles
both de and ac values, giving a
response in the latter case in ac-
cordance with peak ac values. For
convenience such an instrument is
usually calibrated in rms values,
based on sinusoidal waveform as-
sumptions.

Diodes may be operated to pro-
vide either square-law, average or
peak response. However, the square-
law region, confined to the range
below about 0.1 volt, is not useful
in a wide-range instrument, since
(at least for high frequency oper-
ation) a satisfactory input atten-
uator is not easy to make. However,
‘if the diode has a large shunt re-

‘TELE-TECH ¢ March, 1947

sistor, peak response, high input
impedance, wide frequency range
and wide voltage range will result.
Since the majority of measurements
are made with essentially sine wave
input, the meter can be calibrated
at either 0.707 of peak (average) or
else the rms value, as most con-
venient.

Basic Requirements

In the selection of an instru-
ment for either general or particu-
lar applications certain fundamen-
tal characteristics must be consid-
ered: The accuracy of the scale
readings in each range, stability
(freedom from short time drifting
and long time aging), sensitivity,
input impedance (at dec, low ac and
radio frequencies), number of
rangeg, and the stated overall ac-
curacy at the maximum scale read-
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ing in each range. In addition,
other characteristics, which are
self-evident by inspection or by
simple tests, must be considered,
such as readability, constancy of
the zero setting on all ranges, scale
linearity, ete.

In reviewing the characteristics
of a voltmeter, probably the first
thing that comes to mind is the
total voltage range and particularly
how far the lower end has been
extended downward.

A maximum sensitivity (consid-
ering the diode rectifier and de am-
plifier type of vacuum-tube volt-
meter) of the order of 1 volt full
scale has been commonly adopted.
Somewhat greater sensitivity actu-
ally is possible, either at additional
cost or at a sacrifice in perform-’
ance. The problem of increasing
sensitivity concerns both the diode
rectifier and the dc amplifier.
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Simplified circuit of the vacuum tube bridge at the left, and at the right the circuit arrangement that is used in the diode probe

The efficiency with which a rec-
tifier performs is determined by its
ratio of conduction in the positive
and negative directions and (par-
ticularly at low voltages) the
sharpness of its change in conduc-
tion around zero, At 1 volt (ac)
most conventional diodes, such as
the 6H6 and 6ALb, produce slightly
more than 1 volt of dec. At lower
levels this conversion factor de-
creases rapidly so that at 0.1 volt
(ac) the de drops to approximately
0.04 volt and below this rapidly be-
comes vanishingly small. Further-
more, the variation in sensitivity
between different rectifier tubes be-
comes greater as the voltage is re-
duced. The change in initial (or
contact) voltage in the diode also
becomes an increasingly large per-
centage of the rectified voltage,
eventually causing a serious drift
problem.

Balancing Circuit

As has been known for some
years,* the matter of getting stabil-
ity in such vacuum tube circuits is
accomplished by providing a bal-
ancing circuit, containing a tube
whose characteristics are as near
those of the active tube as possible,
to neutralize all conditions of sup-
ply voltage variations, temperature,
aging, ete. The signal to be meas-
ured is applied to only one of the
tubes in the balanced circuit. In
this voltmeter the indicating meter
(in series with a multiplier resistor)
is connected between cathodes of
the two tubes.

If it were possible to provide
100% degeneration for both tubes
the signal tube cathode would ex-

*Patent—Alfred W, Barber, 2,059,267, dated
Apr. 28, 1936,
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actly follow the signal on the grid
and the balancing tube cathode
voltage would remzin constant. Ac-
tually, the degeneration is less than
100% with the result that in sup-
plying current to the meter the
signal tube cathode voltage lags
behind the grid voltage and the
balancing tube cathode voltage
changes an equal amount in the
opposite direction. These two volt-
age shifts must be subtracted from
the signal voltage to find the true
driving voltage across the meter
and its multiplier.

This loss in driving voltage is
directly proportional to the current
through the meter and inversely
proportional to the dynamic mu-
tual conductance of the dec ampli-
fier tubes at the actual point of
operation. This voltage drop being
one of the factors limiting sensi-
tivity explains the importance of
selecting a tube for the de ampli-
fier which has high mutual con-
ductance, particularly at less-than-
rated plate current.

Another point should be kept in
mind. The maximum overload cur-
rent which can pass through the
meter depends upon the point of
operation of the dec amplifier tubes.
As the sensitivity is increased
either by increasing the meter sen-
sitivity or by increasing the dc am-
plifier plate current, the danger of
meter burn-out is increased.

The standard voltmeter model
utilizes 6J5 tubes in the dc ampli-
fier and a 200 microampere meter,
The tubes are operated at 4 ma
plate current and have a higher
mutual conductance at this current
than most other tubes. The maxi-
mum current which they will pass
through the meter in series with
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the lowest multiplier registor is 4
milliamperes which is the worst
possible condition. Since only one
meter burn-out has been reported
during the past three years a safe
design seems evident.

Tube Requirements

Although the de¢ amplifier uses a
highly degenerative circuit, the
meter deflection at 1 volt dc starts
to vary with the mutual conduct-
ance of the tubes. At lower dec in-
put levels increasingly more stable
mutual conductance characteristics
are required for a given accuracy.
In order to go below about 0.5 volt
(ac or dec) either tubes having
greater mutual conductance must
be used, or they must be operated
at higher current levels, or a more
sensitive meter is required. The
6J6 tube offers some increase in
mutual conductance and it may be
operated at a somewhat higher
current, but care must be taken to
avoid an increased and trouble-
some grid current. However, by
selecting a meter with considerably
greater than 200 microamperes sen-
sitivity, a laboratory model VIVM
has been produced having a full
scale sensitivity of 0.1 volt ac and
0.05 volt de.

When a signal is applied to the
grid of the dec amplifier signal tube,
the cathode voltage follows it ex-
actly except for the drop described
above. As an example, this drop
may be 0.1 volt per tube at full
scale or a total of 0.2 volt. On the
higher voltage ranges the cathode
voltage is almost exactly equal to
the grid voltage.

When a negative voltage is ap-
plied to the grid the cathode goes

TELE-TECH o March, 1947
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negative and approaches the nega-
tive voltage of the power supply
as a limit. At 100 volts ac, the dc
amplifier receives 140 volts, hence
the negative voltage for the cath-
ode return must be greater than
140 volts. The model VM-27 is pro-
vided with 200 volts from the power
line supply, giving ample margin
for low line voltages.

Likewise when a positive voltage
is applied, the corresponding cath-
ode goes positive and several re-
lated effects take place. At -+ 100
volts, the cathode is drawing 50%
more current, which increases the
grid current. Since the cathode
voltage is approaching the plate
voltage, both the nef plate voltage
and the net bias are decreasing—
both tending to increase grid cur-
rent. If the plate voltage is too
low, the net grid bias that permits
cathode current flow will cause the
tube to operate at a point where a
rapid increase in grid current takes
place and the input resistance to
the voltmeter will fall rapidly. It
has been found that a plate volt-
age of 200 is required to allow ap-
plication of -+ 100 volts without un-
duly increasing grid current. Thus,
the circuit of the VM-27 is supplied
with + 200 volts to the de amplifier
and — 200 volts to the cathode re-
turns.

This design permits the applica-
tion of the full diode output on the

Instrument designed for 500 ke to 500 mc

grid of the amplifier. High accu-
racy and interchangeability of
probe tubes are achieved thereby,
since the calibration does not de-
pend on the resistance of an at-
tenuator that must have an imped-
ance of many megohms. All range
multiplication is done by selecting

TELE-TECH ¢ WMarch, 1847
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a2 precision wire-wound resistor
connected in series with the meter,

Although indicating meters are
rated at 2% accuracy by the manu-
facturer, these voltmeters can be
individually calibrated to better
than 1% by making two adjust-
ments: one on the 1-volt range,
correcting for variations in meter
resistance, and the other on the
100-volt range compensating for
the meter sensitivity. Experience
gained over a number of years in-
dicates that this procedure results
in an accuracy of the order of 1%
(or bhetter).

Aging Tubes

Stability is usually the most im-
portant characteristic of a good
vacuum-tube voltmeter. Voltmeters
must utilize wire-wound multiplier
resistors and other high-grade com-
ponents so that any remaining in-
stability must be due to changes
within the tubes and to the line
voltage. The most essential pro-
cedure, therefore, is proper aging
of the input rectifier and dc am-
plifier. In tests after aging, those
which show low drift characteris-
tics are matched, using the test
setup illustrated, for use in pairs
to minimize the effects of line volt-
age variations. With such tubes,
warm-up of the voltmeter is prac-
tically complete in two minutes.
Replacement tubes having the same
characteristics are always available.

Another consideration is that the
circuit of the voltmeter should pro-
vide a constant zero setting for all
ranges. The zero shift may best
be described in terms of voltage:
it can be expected that the zero
will not drift more than 0.02 volt
during the first hour of operation
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if accurately set, and considerably
less thereafter, regardless of the
range used. The zero setting prop-
erly made on the 1-volt range will
hold for all higher ranges. To do
this (for ac operation) the probe
terminals should be shorted or pre-
cautions taken so that no stray
voltage is picked up by the “high”
terminal. On dc the problem is not
quite so simple, since grid current
in the amplifier tubes may produce
a bias of up to 0.03 volt through
the 7 megohm internal resistance.

If measurements are to be made
on a low impedance circuit (that is,
1 megohm or less) the dec terminals
should be shorted when making the
zero adjustment. With more than
1 megohm the 2Zero adjustment
should be made with a shunt which
approximates the actual circuit un-
der test. However, with inputs of
one or more volts this precaution
is unnecessary. In any case, no
error will be caused by the grid
current if zero adjustment is made
with the meter connected across
the circuit to be measured in the
absence of any voltage. Regardless
of how the zero setting is made,
with properly tested tubes the
maximum possible error will be 0.02
to 0.03 volt, since tubes showing
more grid current than this after
aging are discarded.

After tubes have been aged to
the point where grid current is at
a minimum, change in the activity
of the cathodes of the dc amplifier
tubes is the major cause of drift.
Therefore, it has been found essen-
tial to discard tubes showing a drift
due to cathode change of more
than 0.02 volt during the first hour
of operation and 0.01 volt per hour
afterward. Zero shift due to line
voltage changes will not exist with

{Continued on page 118)
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Survev of Wide Reading

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

ing, scientific and industrial journals, here and abroad

Ton Current Intensity Modulated by Sound Waves*

Several years of investigations are
said to have led to a source of posi-
tive ions that operates satisfac-
torily when exposed to air, ie,
without shielding envelope; the
current intensity of the ion stream
can be directly modulated by sound
waves, Because of its comparatively

THERMIONIC
ION
SOURCE
I ™
NEGATIVE
CYLINDRICAL
GRID
; ELECTRODE
| HEATER
- 1

Fig. 1—Positive ion source and sur-
rounding negatively-biased electrode;
no shielding envelope is provided

large surface, platinum sponge is
mentioned as suitable source ma-
terial for platinum ions. The cy-
lindrical source (Fig. 1), is sur-
rounded by a negatively-biased cy-
lindrical electrode.

The author claims to have con-
structed an ion source having a
surface of 250 mm?2, which, at an
applied voltage of several hundred
volts, supplies a continuous current
of the order of milliamperes over a
long period of time, The curves in
Fig. 2 represent measured values of
this positive ion current obtained
from a 50 mm? surface surrounded
by air .at atmospheric pressure; t
indicates the source temperature in

*M. S.- Klein, L'Onde Electrique, Parlis,
France, October 1946, pp, 367 to 373.

84

centigrades. The loss of weight of
the source under the influence of
an applied voltage and due to the
positive ions leaving the emifting
surface was also established by ex-
periments. ‘

It is suggested that a wvariation
in air pressure influences the
amount of ions emitted by the
source and also changes the “re-
sistance” of the air to the ions tra-
versing the space between the
emitter and the negatively-biased
collecting electrode. Measurements
of the ion current at varicus air
pressures resulted in the full-line
curve, shown in Fig. 3, illustrating
dependence of the current intensity
on the pressure. The dotted curve
takes care of the temperature vari-
ation with pressure, correcting for
constant temperature.

This current-intensity pressure
relation permits, it is argued, mod-
ulation of the current intensity by
a. pressure wave, or conversion of
sound waves into electric waves,
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Fig. 2—Intensity of positive ion current
as function of applied voltage with
temperature as parameter; measure-
ments made at atmospheric pressure

suggesting a “thermionic micro-
phone.” An experiment to test the
possibility of the “thermionic mi-
crophone” is reported. The output
of the device under the influence
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of sound waves was studied on a
cathode-ray oscillograph. It proved
to be reasonably sinusoidal over a
frequency range from several cycles
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Fig. 3—Dependence of positive ion cur-
rent intensity on air pressure

per second to 10,000 cycles per sec-
ond, indicating satisfactory re-
sponse. It is considered possible to
detect ultrasonic waves with a de-
vice of this type, because of the
high speed that can be imparted to
the ions. Further, the inverse oper-
ation or an electrically driven sound
wave generator, i.e., a loudspeaker,
is said to be feasible; it may also
be extended to the ultrasonic range.

The study of these phenomena,
according to the author, is far from
being completed. However, he feels
to be in a position to predict con-
siderable advantages from the pos-
sible elimination of membranes or
similar mechanical oscillating
means in acoustical and ultrasonic
devices.

Phase Detectors

L. I. Farren (Wireless Engineer, London, Eng-
land, December, 1946, pp. 330-340)

The theory of operation of sim-
ple and balanced push-pull phase

TELE-TECH ¢ March, 1947


www.americanradiohistory.com

detectors is developed. The circuit
diagrams are given and the theo-
retical results compared with ex-
perimental values. Sinusoidal and
square wave inputs are studied,

Ellipsoidal Cavities

M. Jouguet (Bulletin de la Societe Francaise
des Electriciens, Paris, France, 6th series, I'ol.
¥, No, 44, pp. 52-58)

Maxwell’s eguations are solved
for boundary conditions correspond-
ing to metallic cavities in the shape
of ellipsoids of revolution. Rota-
tional symmetric waves are consid-
ered. Expressions for the lines of
constant electric and magnetic
fleld intensities and for the wave-
lengths are presented,

Design of Multistage
Band-Pass Filiers

(4. Linnebach, Elektrische Nachrichtentechnik,
Berlin, Germany, Vol. 20, No. 10, pp. 238 to
250)

‘Filter circuits may be used in ra-
dio receivers for the selection of a
desired station from other unde-

sired signals. Fig. 1 illustrates the

!E %
Cn

Fig. l1—Band-pass amplifier stage in
radio receiver

~\

nth stage of such a band-pass am-
plifier and Fig. 2 shows the desired
band-pass amplifier response. A
maximum permissible variation, A,
of the amplification factor is speci-
fled within the angular frequency
interval wmin 10 wm., Symmetrically
located with respect tc the angular
center frequency w,.

A
[\ :
M Al
wmin. Wo wmaox.
Fig. 2—Desired band-pass response

The problem is solved with the
aid of the Tschebyscheff polyno-
mial* which permits to establish

#Mathematics of Physics and Chemistry,”
by H. Margenau and G. M, Murphy, page 74.
Compare also “'Design of Broad Band Ampli-
fiers” by R. F. Baum, Journal of Applied
Physics, June 1946.
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the function (amplification factor)
that deviates least from a desired
value within a given interval of
the variable (angular frequency).
Eventually the final formulas for
the angular frequencies, «., of the
nth circuit and for the reciprocal of
the time constants, T., of the nth
circuit, are arrived at; they read:

| d 2n = |
g =y = (o, - ag) [EH * 7JC’35 l}—ni{ﬁ]

where { is the number of stages
and d may be found from the max-
imum permissible variation A of
the amplification factor by means
of the relation:

A = 24°%,
The accompanying sine and cosine

table facilitates numerical evalua-
tion of the formulae for «., and T..

2 4n—1) 2 n—1lq
i ——-= sin - —
t —— 2t 2t
1 1 1 0 1
2 1 2 0,707 0,707
3 1 3 0,856 3
2 2 1
4 1 4 0,923 0,382
2 3 0,382 0,923
5 1 5 0,951 0,309
2 4 0,587 0,809
3 3 0 1
6 1 6 0,965 0,258
2 5 0,707 0,707
3 4 0,258 0,965
8 1 8 0,980 0,195
2 7 0,831 0,555
3 6 0,555 0,831
4 5 0,195 0,980

In practical components, the
time constants T, are limited by
the losses in the inductances; the
maximum possible value obtainable
for time constants be designated by
Tuw.x. Then the following condition
is imposed on the minimum realiz-
able band width:

uma; =@, =Y/ (1 - dz)Tma,sin(w/Zt)]

A method to-compute the phase
shift introduced by a t-stage ampli-
fier is explained.

Antennas

K. Fraenz (Elektrotechnische Zeitschrift, Berlin,
Germany, Vel. 63, Nos. 23/24, pp. 229.233)

A survey of various antenna de-
signs is given and their directional
diagrams, band widths, and radia-
tion impedances are discussed and
compared.
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2 to 100 Mc Ultrasonie

Waves

S. Bhagavantam and B. Remachandu Rao (Na-
ture, London, England, October 5, 1946, Vol.
158, No. 4014, p. 484 )

Ultrasonic waves were generated
in distilled water by the vibrations
of a tourmaline plate, 2 mm thick,
and with a resonance frequency of
2 me; up to the 54th harmonic
could be excited. Light diffraction
patterns with ultrasonic waves in
the range from 2 to 100 mc were
obtained and the propagation ve-
locities were compared. Results in-
dicate that no dispersion takes
place 1i.e. the velocity of wave
propagation is censtant with re-
spect to fregquency,

Sound Absorbing Properties
of Plywood Cylinders

C. P. Boner, .. R. Rutherford, and C. F. Seay,
Jr. (Poaper read at ihe 26th Meeting of the
Aeoustical Society of dmerica, Chicage, Novem-
ber 19:46)

Preliminary results of tests on
acoustical absorption as a funection
of frequency of cylindrical plywood
structures were reported. It ap-
pears that, in general, cylinders
made of thin plywood laminations
spottily glued together have a
higher absorption coefficient than
cylinders steam-bent to shape from

IR T T TITTI T
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03 8 PR
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s L4 RN
: ‘ |
2
100 FREQUENCY wbe Iopoc

Plywood cvlinders as sound absorbing
materials

a single thicker panel. This is dem-
onstrated by comparison of the two
curves in the figure.

The authors find the absorption-
frequency characteristic of plywood
cylinders to be roughly comple-
mentary to that of some commer-
cially avallable absorbing materials
so that a flat frequency response
may be secured by combining these
materials with the cylinders.

Measuring Hysteresis Loops

A. Goldstein (The Brown Boveri Review, Baden,
Switserland, VFol. 32, No. 7, pp. 242 to 246)

The ac hysteresis loops of ferro-
magnetic materials are determined
by means of a ring-shaped core of
the material to be investigated
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which is provided with a current
coil and a voltage coil, Instantane-
ous current and voltage values are
registered by oscillographs, As the
time integral of the voltage is pro-
portional to the magnetic flux
density, B, and the current to the
magnetic field strength, H, the B-II
curve, or magnetizing curve, can
be plotted, The method is described
in detail and illustrated by numeri-
cal examples,

Transient Response of

Tuned-Circuit Cascades

D. G. Tucker (Wireless Engineer, London, Sep-
tember, 1946, pp. 250 to 258)

In multi-channel pulse transmis-
sion systems in which the pulse is
used to operate a relay, such as
voice frequency systems or multi-
channel telephone trunk signalling
systems, the response to transients

(©) (Y] [°)
g

Fig. 1—Three-stage,
coupled amplifier

resonance-circuit

of the coupling circuit is of great
importance, A study of the tran-
sient response of a series of reso-
nant circuits, coupled in cascade as
indicated in Fig. 1, has been made;
all resonant circuits are tuned to
the same frequency f..
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Fig. 2—Build up of transient for reso-
nant frequency pulse

In response to a pulse of frequency
f, there will be a transient output
at resonant frequency, f,, and a
steady-state output at applied fre-
quency, f. The amplitude of the
transient component depends on the
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phase of the applied sine wave
pulse at the instant of switching.
Its maximum is equal to the peak
of the steady-state output for ap-
plied frequencies, £, larger than the
resonance frequency, f,; the maxi-
mum amplitude of the transient

; HEEEEREN

|- ONE TUNED GIRGUIT i
\1 2— TWO TUNED GIRGUITS, Q= 2Q,
3- TWO TUNED CIRGCUITS, EQUAL Qs |
4—FOUR TUNED CIRGUITS, EQUAL Qs

(=3
<
"

2

RELATIVE ENVELOPE AMPLITUDE

NIAN
0 Y
[HaxN
o2 3 \\ \'\\ 4
1></\\\ ™~ \J\
‘\\ ——
0 4 s s

3
t/2Rc,

Fig. 3—Build-up of transient for pulse
of frequency far off resonance

component is equal to f./f times
the peak of the steady-state output
for frequencies, f, lower than the
resonant frequency, f.; at very low
frequencies the maximum transient
may be relatively large,

Expressions for the relative en-
velope amplitudes of the transient
for two and then for any number
of circuits in cascade are given.
The results are illustrated in Fig. 2
for applied pulses equal to the reso-
nant frequency; flattening of the
envelope amplitude and increased
time delay of the peak amplitude
with an increasing number of cir-
cuits is clearly visible, Fig, 3 rep-
resents similar curves for off reso-
nance frequencies, A comparison of
the performance of tuned-circuit
cascades with band-pass filters is
given.

Radar Echo from the Sea

H. Coldstein (The Physical Review, December,
1946, pp. 938-946)

Microwave radar indicators are
often seriously disturbed by echoes
associated with the sea surface.
Several hypothesis as to the mech-
anism responsible for these sea
echoes were developed and it is the
aim of the present investigation to
decide between them. For this
purpose frequency dependence of
the phenomenon was
and the difference in behaviour be-
tween horizontally and vertically
polarized radiation established. It
appears that large drops of water
rather than surface irregularities
cause the sea echo,
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Preparation of Carbonates
for Cathodes

Ch. Biguenet and C. Mano (Le Vide, Paris,
France, Vol. 1, Nos. 4/5, pp. 137-142)

Methodes of preparation of bari-
um-, strontium-, and calcium-car-
bonates for oxide-coated cathodes
are investigated. By varying the
temperature and concentration of
the original solution from which
the carbonate is obtained by pre-
cipitation, needle or spherical crys-
tals, or a mixture of both, at a de-
sired size may be obtained, Experi-
mental procedure and results are
described.

Mixer Stage in 1000-Line
Television Receiver

R. Aschen (La Television Francaise, Paris,
France, October, 1946 )

In the mixer circuit shown in the
first figure, the coupling between
the oscillator and the mixer is ob-
tained by means of two wires, one

Fig. 1—1000-line ‘television mixer stage

millimeter in diameter, 4 mm apart
and 20 mm long. With this circuit,
a bias of —-2.7 volts, and a lccal
effective oscillator voltage of 05
volts, the input resistance of the
mixer is 5,500 ohms and its trans-
conductance 1.2 ma/V; for a bias
of — 3.6 volts and an effective os-

FaR

upf
) ’ 60,000

50000

40,000

I - == 30,000

20000

)
8 S 10,000

WITH Cathode Resistor and Capacitor
------ WITHOUT =« u " "
WAVELENGTH=6m

Fig. 2—Improved performance by inser-
tion of capacitor and resistor in the
cathode lead

cillator voltage of 1.4 volts, the in-

put resistance is 4,800 ohms and

the transconductance 1.8 ma/V.
For a high frequency stage of a
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1000-line receiver, high transcon-
ductance, small input and output
capacitances, large input resistance,
and low tube noise are desirable.
Improvement of circuit perform-
ance may be obtained by insertion
of a resistance and capacitance in
parallel in the cathode lead (see
second figure). Particularly, the
input resistance R, is increased
and the input capacitance C, is
less dependent on the grid voltage.

Deflection Beam Tube
Amplifier to 750 Me

M. R. Gavin and G. W, Warren (G.E.C, Journal,
London, dugnust, 1946, pp. 97-104 )

The sensitivity and input con-
ductance of deflection beam tubes
is considered at very high frequen-
cies where the electron transit
time, T, between the deflection
plates is comparable with the dura-
tion (2=/w) of one cycle of the de-
flecting field, )

The ratio between deflection sen-
sitivity; Cw, at angular deflection
voltage frequency, «, and deflection
sensitivity, C,, at constant deflec-
tion voltage, is computed:

i 2 1
Cw/Co =57 m[l + 2 (1 —coswT)

1
1 i 5
{W2+ r{l + r)}_ZS:l;)T:I 2

This ratio is plotted in Fig. 1 as a
function of the ftransit angle, T,
the product of the angular fre-
quency, w, of the deflection voltage

1.0 \

» \ r=0
0.4—
reco § \

r=0—-
T~ r=1
e Ny e

3 FL3 EE3 aT
wl ——————»

Fig. —Relative deflection sensitivity as
function of transit angle

and the time, T, each electron trav-
els in the space between the de-
flecting plates; r is the ratio of
electron travel time from the de-
flecting plates to the anode to the
transit time, T. It will be appre-
ciated that the curve marked r =10
illustrates the sensitivity at the end
of the deflecting plates, while r =
corresponds to standard cathode-
ray tube design., A value of =1
appears to be advantageous for
very high frequency applications.
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Energy considerations (equating
the average value of the kinetic en-
ergy acquired by the electrons
minus the potential energy lost
by the electrons, during passage
through the deflecting field to the
energy supplied by the deflecting
field source) permit an equivalent
input conductance to be computed.

In practical units the input con-
ductance, g, is given by:

2
g=18x 10‘5‘1—;— F(wT)

2-2coswT -l sinwT
(w7 )?

where F(wT)=

while I is the current intensity and

a, the distance between the deflect-

irf¢ plates. »The function F(«T) is
plotted in figure 2 for ready exam-

0.4

0.2

o

Flgh) —=

wf ————

Fig. 2—Curve illustrates dependence of
input conductance en transit angle

ination; it illustrates the depend-
ence of the input conductance on
frequency. From Fig. 2 it will be
seen that the conductance is zero
at zero frequency (no power is con-
sumed); it then increases as the
square of the frequency for transit
angles smaller than about »/2 and
reaches a maximum at a transit
angle approximately equal to .
Sensitivity graph and input con-
ductance graph suggest a value of
3= radians for the transit angle oT.
A tube has been designed for use
with parallel wire transmission line
cirenits connected to the deflector
plates and to the anodes. It has a
specially shaped suppressor plate
inserted between the two anode
segments to prevent secondary
electrons released by one segment
being captured by the other seg-
ment. With the deflector plates at
20 volts and the anodes at 400 volts,
the mutual conductance is about
lma/volt at a total cathode cur-
rent of 6 ma. At 200 me, the input
resistance is between 15,000 and
20,000 ohms and the gain per stage
is 13 db. Deflected beam tube am-
plifiers have been developed for
frequencies up to 750 me, where a
mutual conductance of 5 ma/volt

wwWw americanradiohistorv com

at 4 ma cathode current and con-
siderable power gain can be se-
cured.

As regards sensitivity and input
resistance deflection control tubes
compare favorably with grid con-
trol fubes at high frequencies.
However, experimental work led to
the conclusion that shot noise as-
sociated with the electron beam
and with division of current be-
tween the two anode segments
makes tubes of this type inferior
to modern high frequency triodes
as amplifiers of very small signals.

Nuclear Absorption

Measurements

E. M, Purcell, R. V. Pound, and N. Bloember-
gen (Physical Review, December, 1946, pp.
986-988 ) -

Hydrogen nuclei appear to ab-
sorb radio frequency energy at a
well defined frequency. Similar
effects are reported from fluorite
crystals when inserted in a strong
magnetic field. It is suggested to
use this phenomenon for the de-
termination of hydrogen concen-
tration. T

Behavior of Electron

Stream in Eleectric Field

H. W, Koenig, Tube Laboratory of the Werner-
werke for Communication dApparatus of the
Siemens & Halske A.-G. (Hochfrequenztechnik
und Elektroakustik, Berlin, Germany, Vol. 62,
pages 76 to 86)

Electrons fraveling parallel in a
beam extending in the direction of
an electric field — conditions ob-
tained with good approximation in
velocity-modulated tubes—are con-
sidered. Electron velocity, voltage,
and efficiency as function of time
and space are studied, the space
charge effect being taken into ac-

count. :

Cathode-Excited
Linear Amplifiers

7. I. Muller, Laboratoire Central de Telecom-
munications, Paris (Electricul Communication,
Vol. 23, No. 3, 1946, pp. 297 to 305)

Neutralization of cathode-excited
amplifiers by providing capacitors
Cn of values which differ from the
internal tube capacitances and in-
serting an appropriate reactance 27
between the grids of symmetrical
amplifiers is considered. The value
of the reactance, 2Z, may be found
from the expression:
7= (KiepXKip) ©

(ng + Xgn + Xt‘p —Xn)
where the X’s indicate the react-
(Continued on page 131)
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The Collins Drift Cancelled Oscillator

The DCO (Drift Cancelled Oscillator) circuit, an ex-
clusive Collins development, is a new frequency control
method that meets the needs of modern communication
problems. Basically it provides the multiplicity of
channels and the freedom from the spurious responses
inherent in Master Oscillator operation, but with the
stability of a single crystal.

The Collins 51M-2 VHF ground station receiver is
the first of a series of Collins products employing the
DCO principle. The diagram shown above illustrates
the 51M-2 circuit. Injection voltage for the first mixer
is supplied by the M.O. operating at the injection fre-
quency. There are no unwanted harmonics as there
would be if a low frequency crystal were used to gener-
ate the injection voltage. The M.O. also provides the
injection voltage for Mixer 2, where it combines with
the output of the crystal oscillator and produces IF,.
Mixer 3 combines IF; and IF; to obtain IF;. Both IF;
and IF; reflect in the same sense any M.O. instability,
hence the M.O. drift is cancelled out. The stability of
the receiver is determined only by the 0.005%, accuracy

IN RADIO COMMUNICATIONS, IT'S...

of the crystal.

Use of the DCO principle in the 51M-2 results in
spurious responses 100 db below that of the desired
signal and permits operation of several receivers from a
single antenna:

51M-2 SPECIFICATIONS:

Application: single channel ground station reception.

Freq. range: 118-136 mc.

Sensitivity: 1 microvolt r-f input 309, modulated

for a 6 db signal to noise ratio.

Stability: 0.005%,.

Spurious response: down 100 db.

Avc: output constant within 3.0 db with input range

of 1 microvolt to 1 volt.

Other features: audio squelch, noise limiter, remote

control.

Let us send you an illustrated bulletin giving detailed
specifications of this new receiver,

7\
LUNSES

COLLINS RADIO COMPANY, Cedar Rapids, lowa

11 West 42nd Street, New York 18, N. Y.

A4

458 South Spring Street, Los Angeles 13, California

TELE-TECH < March, 1847
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WASHINGTON

* * *

CONGRESS AND FCC—Most important development
during March on Capitol Hill for the BCC is to be
annual trek of Commissioners and top staff officials
before the House Appropriations Committee for the
agency’s 1948 fiscal year budget. It will be a rough
time, too, for the Commission spokesmen from all
indications, with a drastic slashing of the FCC’s
proposed funds certain, The Commission, despite
the known goal of Congress to wield an economy
axe on governmental appropriations, has asked for
a $1.3 million increase in its funds for the next fiscal
year, starting July 1 over the current appropriation
—$6,875,000 for the next fiscal year compared with
present $5,560,000, Indications seem definite that
FCC will be fortunate to come out with as much
money as it now has, '

LEGISLATION IN OFFING—Chairman Wallace H.

White of Senate Interstate Commerce Committee,
regarded as the ablest authority on communications
and radio in Congress, is planning to introduce
legislation some time during the current session of
Congress to revamp the Communications Act in re-
gard to its procedures on the granting of broad-
casting stations, particularly, and also to bring the
statute up to date for the handling of the new
postwar radio services in the aviation and mobile
fields.

LOWER BAND FOR FM?—No timetable for the intro-

duction of the measure has yet been set by Senator
White, who also holds the powerful position of
Senate Majority Leader, and, contrary to reports
in some radio publications, he told Tele-Tech that
“there is nothing imminent” about the introduc-
tion of his measure. Two other legislative pro-
posals, affecting the FCC and broadcasting,—a bill
by Rep. Lemke (R., N.D.) to reinstate the lower
band for FM broadcasting, and a measure by Rep.
Hare (R., Ore.) for the FCC to curb mystery pro-
grams on the air—are felt to have little chance of
Congressional enactment. So far there is little
actual foundation for the rumors of a sweeping
House Committee investigation of the FCC.

MICROWAVE RELAY AND MOBILE RADIO—The two-

day oral argument of the FCC in early February
in these two flelds of frequency allocation revealed
that generally the communications and radio manu-
facturing industries were in accord with ‘the prin-
ciples in the microwave field of full development
. until all factors are known and in the mobile radio-

Latest Electronic News Developments Summarized
by Tele-Tech’s Washington Bureau

National Press Building

* * *

telephone services there was a crying need for more
frequencies, In the microwave relay sphere of the
spectrum, the plans of the telephone companies
for extensive radio relay systems precipitated views
from such important segments of the broadcasting
industry as Television Broadcasters Association, the
networks, and from the manufacturing industry,
like Philco, that television broadcasting station
licensees should have the right to establish their
own relay systems if the latter desired such ventures.
In the mobile radiotelephone services, the Bell Sys-
tem, Independent Telephone Industry, bus, truck
and taxi industries all wanted more spectrum space
as the demand was far in excess of the channels
available., However, the FCC block system of serv-
ice assignments in 30-40 and 152-162 mc met unani-
mous approval,

VALUABLE WORK—The Office of Technical Services
of the Commerce Department, of which Edwin Y.

Webb, Jr., is the Communications-Electronics Section

Chief, has performed valuable service to the U. 8.

radio manufacturing industry in bringing back from
Germany to this country inventions, developments
and processes, gleaned by its staff of scientific in-
vestigators., Fully 50 major developments of which
the Bosch paper condenser is an outstanding ex-
ample, and over 1,000 other inventions and proc-
esses have been made available to the American
radio-electronics industry through the investigations
of the OTS experts in Germany.

“NEIGHBORHOOD” RELAY STATIONS—Webb, who

is largely responsible for the successes of this gov-
ernment agency in the radio-electronics field, has
just gone to Germany for several weeks to intensify
and expand the inguiries into German methods and
plants. A recent report exemplified the value of
this work—a German plan for felevision “neighbor-
hood” relay stations so as to expand home recep-
tion on lower-priced sets was revealed to the Com-
merce Department’s OTS by former Telefunken
Television Laboratory Director Shroeter, (Copies of
this report can be purchased from the Commerce
Department.) Another interesting recent report was
that of the Cruft Laboratory on how FM can pro-
vide clearer reception for VHF airborne radiocom-
munications sets.

ROLAND C. DAVIES

Washington, D. C. Washington Editor

TELE-TECH ¢ March, 1947
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EQQ‘L%A; BY GUARDIAN

" FACTORY STANDARD WITH SPECIAL VARIATIONS ¢

| i

Series 150

Suitable where a small A.C.

s‘e"es 500 cantrol relay is needed or if
Midget Relay exposed to possible malad-
: Use this relay where space, justment., Equipped with

"special” spring tension con-
tacts which ""make’ before
the armature fully completes
its travel. Remaining arma-
tyre movement is taken vp by
the conlact coil spring insur-
ing a firm, wiping contact.

% . weight and maximum power
- delivery are primary facfors.
Sturdy. Offers many contact

combinations. Maximym con-

tact control capacity 8 amps.

Fits in approximotely 1% cu.

in. space.

conveyor controls, etc.

Series R Stepper

Three basic types for A.C. and
D.C. aperation: (1) Continu-
eus rotation, (2) Electrical re-
set, (3} Add and subtract. For
avlomatic circuit selection in-
cluding autamalic sequence;
auvtomatic wave changing on
short wave transmitters; busi-
ness machines; totelizers;

Series A-100

High Frequenc

A15iMag insulated, compagt,
low cost. For antenna change-
over; break-in; hi-voitage
keying; remote control of re-
ceiver and transmitter and
other high frequency gpplica-
tions.

Guardian Switches

Switch assemblies by Guard-
ian are wunlimited, ranging
from a single set of contact
blades up to mulfiple stacks.
The Guardian Feathervh
Switch shown s actuated me-
chanically. Operates-on man-
val, roll-over or cam” aclion.
There are hundreds of others.
Contact blades are obtainable
in phosphor bronze, tinned to
withstand salf spray test, or
standard Guardian phusphur
bronze.

Series 120
A small, compact relay.
g ; An economical unit de-
e signed for control up to
e single pole double throw.
%o Unique armature assem-
bly prevents arcing. Llow
priced, yet high in qual-
ity and performance.

Series 40 A_C.
Laminated Relay

Series 1-A Sotenoid

The series 1-A Solenoid by
Guardian is one of numerous
types for intermittent and can-
tinuous duty. Applications in-
clude valve control and oper-
ation; electrical locking; clutch
and hrake aperation; moterial
ejectian; spray gun operatien
amang cthers.

Designed to produce maxi-
mym outpul with minimum
current input. Typical uses in-
clude control of call system
bells; auxiliary for cutamatic
radio tyning; remote control
of fractional motors; safety
devices; instruments; sound
movie auxiliaries.

Infroduciﬁg a new product? Redesigning an established favorite? You may be think-

ing in terms of a ""special” electrical control. Yet, a hasic type Guardian Relay—
Stepper—Contactor—Solenoid—or Switch Assembly (each adaptable to many varia-
fons) may meet your ™’

special’’ control requirements with utmost efficiency. In such

applications where standard Guardian units become ""specials,” the savings in time
and money are substantial and you beat delivery schedules in the bargain. We urge
you—study the standard Guardian units pictured and described above—there are
many more fully illustrated in the Guardian Relay catalog giving complete operating

details and variable contact ddta for each. Your copy is waiting. Write.

GUARDIAN\G/ELECTRIC

1622-C W. WALNUT STREET CHICAGO 12, ILLINOIS

A COMPLETE LINE OF RELAYS SERVIHG AMERICANK 1HNDUSTRY

TELE-TECH + March, 1947
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Density of Radio Recervers
Throughout World

Rank of all nations as related to the total number of listeners in

each per thousand population—Data supplements color map-chart

® Great interest was created among
readers by the statistics on radio
transmitters and receivers here and
abroad, presented in our January
issue, with chart-map in colors.
The figures there shown gave pow-
ers and numbers of transmitters,
numbers of receivers, percentages

Sets per
Rank 1000 Pop, Country
............................ United States
.................... Sweden
2 TP Denmark
{1944) ... ....New Zealand
(1944) . iiivreeriiennns Jceland

Northern Ireland

7 IS PPN Switzerland
8. .193.8 (1945)  .viiieieneen, Australia
9. 167.7 (1944) ... Germany
10.. S _...Canada
1. 14607 France
12.. {1945) Finland
13.. 118.1 (1941) Hawaii
T v TTT v e Austria
15 CMT0 e Netherlands
(162.3 1943)
100 ciiveeiir i Luxembourg
. 99.3 (1944)  ..iiiiinneans Hungary
L 992 e .Cxechoslovakia
935 e Argentina
93.3 {1943) ....civirecnnieennns Japan
A, B35 e Belgium
(136.9 in 1940)
22 s 9.9 e Newfoundland
23 s 8.1 i Norway
(145.5 1941)
24 e 62.1 (1940) ..o Russia

21.6 v British Honduras
2T e e Colombia
20.9 (1944) .. ...Rumania
20.8 (1944) .. ...Bulgaria
- X - SO Malta
6.6 i eeene Portugal
Spanish Morocco

..Paraguay
.Algeria
.Peru
olivia
..Spain
.................... nduras
(1944) .. ....Manchukuo
............................ Canary Isles
(1944) ... Syria & Lebanon
(1940) ..ccoiiviennens Hongkong
(1941} ....Straits Settlements
.................................... Turkey
.............................. Yugoslavia

6
5
4,
4.
4,
4.
4 (1944)
3.
1
1
1
1
0
9.
9.

—iwh
Z
©
9
w

ot ot o et e ol et e ket ) el ek
wy O v

NP

of line-operated and battery—op—
erated sets, and percentages of re-

ceivers imported in the respective

countries.

Another factor of great impor-
tance in studying export markets,
is the number of radio sets in use
per unit of population. While the

Sets per
Rank 1000 Pop. Country

8.3 (1940} ...... Southern Rhodesia
8 e Uruguay
..French Morocco
.............................. Guatemala
...Nicaragua
....... Ecuador
..Martinique
........ Poland
Egypt
vador

.El Sal

Dominican Republic
.................. Philippines

Asia

RADIO SETS
IN USE, BY
CONTINENTS
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6,000,000

chart sent as a supplement to Janu-
ary TELE-TECH showed such radio-
set density by countries, graphical-
ly, detail figures furnished by Dr.
Arno Huth, international radio con-
sultant, are now presented here,
with the nations listed in the order
of their rank as radio listeners.

Sets per E
Rank 1000 Pop. Country
.................... Thailand
....Guadeloupe
.............. Netherlands
East Indies

........... Angola
Mozambique
British India

800,000
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For Precision Measurements

in the Microwave Field

The complete Ime of De Mornay Budd standard
test equipment covers the frequency range from

4,000 mes. to 27,000 mes. It provides all R. F.-
wavéguide units necessary for delicate, precision
test work requiring extremely high accuracy in

attenvation measurements, impedance measure-
ments, impedance matching, calibration of di-

rectional couplers, VSWR trequency measure-

ments, efc

To eliminate guesswork, each item of thi-s_

De Mornay:Budd test eq:uipme-nf is ind:‘yidudlﬂr

Tube Mount .

Flap Aﬂnnuqtqr
Frequency Mster
Colibrated Attenuator
Tee - ;
- 5tub Tuner -

The 'rhree fest set-ups ||iu51rafed c:bave lnclud&'

Type “N Standing Wave Defacror

- Stands, elc.

tested and, where necessary, calibrated, and

each piece is tagged with its electrical chdractet-
istics. All test equipment is supplied with inner
and outer surfaces gold plated unless ofhermse
specified. :

NOTE: Write for complete catalog of
De Mornay - Budd Standard Components

and Stondard Bench Test Equipment. Be

_sure to have a copy in your reference
files. erte for it today. ;

. Turiable ‘Dummy Load
Standing Wave Detettor

Directisnal Csupler
Hight Power Dummy. load:
. Cut-OF -Attenuator

= EQUIPMENT
FOR

) 97% OF AlL

N, Sy RADAR SETS

' DE MORNAY * BUDD INC., 475 GRAND CONCOURSE, NEW YORK 51, NEW YORK. CABLE ADDRESS '‘DEMBUD," N
TELE-TECH e March, 1947 93
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~ Tele-Communications

MACKAY RADIO CONTRACT
WITH ETHIOPIAN GOVERNMENT
—A new contract between Mackay
Radio & Telegraph Co. and the
Ethiopian government for the di-
rect radiotelegraph circuit provides
that Mackey will furnish the Ethi-
opian Ministry of Posts, Telegraphs
and Telephones a “technical direc-
tor” for the operafion and main-

tenance of that country’s radio-

telegraph and radiotelephone sta-
tions.

NEWFOUNDLAND BROADCAST-

ING—Radio broadcasting in New-
foundland is under government
control but, unlike its mother coun-
try’s British Broadcasting Corp.,
the Broadcasting Corp. of New-
foundland accepts advertising to
help defray expenses of the system,
At the same fime the Newfound-
land government allows one private
company—the Colonial Broadcast-
ing Co.—with one station, to op-
erate in the country. However, the
private station, VOCM, is low-pow-
ered and it is reported the govern-
ment has no intention of allowing
it an increase in power or of allow-
ing other private companies to set
up stations.

Newfoundland has 25,000 licensed
receivers and its income from this
source is about $45,000. The BCN
operates two stations and realizes
2, profit of from $12,000 to $25,000
per year. The government also
plans to establish two new stations,
one at Gander and the other at

94

round tr

By ROLAND B. DAVIES,
Tele-Tech Washington Bureau

News of engineering matters of importance

_and of markets in various foreign fields

Grand Falls, and to erect a Broad-
casting House at St. John’s.

MEXICO’S NEWEST HIGH
POWER STATION ON AIR—Using
equipment furnished by RCA, Mex-
ico has placed on the air its newest
high powered station XERF at Villa
Acuna, opposite Del Rio. The sta-
tion started operations with 50 kw
on 1570 ke (clear channel), but
plans to have its power increased to
150 kw.

RADIO PRODUCTION IN U, S.
ZONE OF GERMANY LAGS—Radio
receiver production in the United
States Zone of Germany for the
first eight months of 1946 totaled
35,834 with 5,768 being manufac-
tured in August, according to a De-
partment of Commerce report. Loud
speakers in the U. 8. sector for
the 8-month period numbered 88,-
366 of which 13,772 were produced
in the month of August. Monthly
figures on production in the U, S.
Zone indicated that there was a
sharp drop-off in production as the
year progressed.

IRAQ ORDERS RADIO EQUIP-
MENT FROM MARCONI-—The Iraq
government has placed an order
with the Marconi Co., of England
for equipment to be used in a broad-
casting station to be built at Abu
Craib, near Baghdad, The equip-
ment will consist of a 20 kw, medi-
um-wave transmitter, a 15 kw
shortwave transmitter and one 25

wwWw americanradiohistorv com

kw shortwave set for radiotele-
graph.

AUSTRALIA INSTALLS RADAR
—Besides equipping a number of
airfields with radar equipment,
Australia has installed radar in
fifteen meteorological stations for
use in gathering weather informa-
tion. The radar units, which are
of a naval type developed during
the war and to be supplied by the
United Kingdom, will be in opera-
tion before the end of the year.

BRITISH TO EMPHASIZE EX-
PERIMENTATION IN FM — The
British Broadcasting Corporation
was characterized as ‘“fully alive”
to the possibilities of frequency
modulation and had commenced
extensive experimentation directly
after the end of the war, it was
brought out by Assistant Postmaster
Burke in a recent debate in the
House of Commons. The BBC is
engaging in FM as a means of al-
leviating the frequency shortage
problem. Burke, in his discussion
of these FM plans, brought out
that RCA President Sarnoff in his
trip to England last year had highly
complimented British radio en-
gineers and he said “General Sar-
noff, as President of the Radio Cor-
poration of America, is not without
knowledge of these things.” Mean-
while, the British radio listening
audience has been grumbling
against the price of tubes in Eng-

(Continued on page 146)
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News of the Industry

RMA Engineers Meet
In Syracuse April 28-30

Engineering department of the
Radio Manufacturers Association
has scheduled its Spring Meeting
for the three days April 28-30, and
the gathering Wi'ili be housed in the
Hotel Syracuse
Several of the S'engSions are to be de-
voted to problems of television
broadcasting ‘and reception.

Dr. W. R. G. Baker, director of
the RMA Engineering Department,
will be toastmaster at the dinner,
April 29, Fred R. Lack, RMA Direc-
tor and vice-president of Western
Electric Co.,, New York, will speak
on “Thirty Years in Transmitter
Design.”

The program for the technical
sessions includes these papers:

“Absolute vs, Industrial Standardization,”” by
C. H. Crawford, General Electric Co.

“‘Characteristics and Circuit Applicatiocns of a
New Low-Power Tetrode,’”” by . .
Longacre, Sylvania Electric Products Inc.

“"Color TeIews:on Transmitter Design in the
UHF,” by J. P.¥jlmer, Columbia Broadcast-
ing System e

‘'Design Consvdepahon in an Automatic Gain
Control and Limiting Amplifier,’”” by William
Jurek, Langevin Co

"Fraquency Modulated Link,” by E. Ostlund,
Federal Telecommunications Laboratories.

‘““Design Considerations for Commercial ‘Radar
Equipment,” by Coleman London, Westing-
house Electric Corp,

“"Television Studio Control Including Camera
Dolly Considerations,” by C. E. Hallmark,
Farnsworth Television & Radio Corp.

‘“Navigational Computers,’”” by A. C. Omberg,
Bendix Aviation Corp.

World Conference
Scheduled for May 15

The World Telecommunications
Conference is to be held in Atlantic
City, N, J., at the Ambassador ho-
tel, beginning May 15. Member-
ship of the American delegation
has not been made public though
it is expected that many of the
foreign representatives will estab-
lish offices in the convention hotel,
or nearby, about the end of April.

Broadcast Engineering Meet

The Georgia Association of Broad-
casters and the Georgia Chapter of
the Institute of Radio Engineers,
in cooperation with the Georgia
Scheol of Technology, are sponsor-
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For outstanding services to the United
States during World War II, Major Ed-
win H. Armstrong, inventor of FM, re-

ceived the Medal for Merit, highest
civilian decoration. from Chief Signal
Officer Major General Harry C. Ingles

ing a Radio Broadcast Engineering
Institute in Atlanta, Ga., April 14-
18, 1947. Experts will cover the
latest developments in studio de-
sign and equipment, antennas, re-
cording and reproducing, FM sys-
tems, facsimile broadcasting, and
television studios, studio equipment,
transmitters and receivers. Manu-
facturers will exhibit.

Boston Newspaper Gets
Radio Press Relay

Indicating possible further ex-
pansion of such services, FFCC has
authorized the Boston Herald-
Traveller, newspaper, to erect a
land radio station and equip a
mobile station for the transmission
of news. Installation will be made
under rules governing press relay
stations.

1946 Production Is
Highest in History

Radio set production in 1946
broke all previous records for the
industry while FM-AM and tele-
vision receivers reached their peak
in December, indicating a steadily
rising growth of these two new
services in 1947, according to the
Radio Manufacturers Association.

Information from all industry
sources, RMA said, reveals that pro-
duction of all types of radio re-
ceivers in 1946 exceeded 15,000,000.
The greatest prewar set production
was 13,642,334, achieved in 1941.

FM-AM and television receiver
production rose sharply in Decem-
ber and brought the year’s output
to 181,485 FM-AM sets and 6,476
television receivers, December alone
accounted for 40,903 FM sets and
3,561 television receivers. Total De-
cember set production, through De-
cember 27, by RMA member-com-
panies, amounted to 1,454,687, which
was slightly under November’s pro-
duction due to the December holi-
days, and the shorter work-month.

Approximately 77% of all radio
sets manufactured by RMA mem-
bers in 1946 were of the table model
type, while consoles constituted
about 7%. A shortage of wood cab-
inets was largely responsible for the
low console output.

Due to reconversion and pricing
difficulties radio set production was

{Continued on page 148)

CONVENTIONS AND MEETINGS AHEAD

Mar. 3-6—Institute of Radio Engineers—
Annual Meeting (Commodore Hotel) and
Show {(Grand Central Palace), New York,

Mar, 22-27—Western Metal Congress and
Exposition—Qakland Civie Auditorium,
Oakland, Calif.

Mar, 31-Apr. 2—Midwest Power Conference
—Palmer House, Chicago.

Apr. 14-18—Radio Broadcast Engineering
Institute—Sponsored by the Georgia Assn.
of Broadcasters and the (Georgia Chapter
of IRE in cooperation with the Georgia
School of Technology, Atlanta, Ga.

Apr. 28-30—RMA (Engineering Dept.)
.IS\Ipn{xg Meeting—Hotel Syracuse, Syracuse,

May 4-8—National Electrical Wholesalers
Assn~—38th Annual Convention, Hotel
Traymore, Atlantic City, N. J,
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May 6-10—Society of the Plastics Industry
—Annual Convention (Stevens Hotel) and
National Plastics Exposition (Coliseum),
Chicago.

May 13-16—Radio Parts and Electronic
Equipment Conference and Show—Stevens
Hotel, Chicago.

May 15—World Telecommunications Con-
ference—Ambassador Hotel, Atlantic City,
N. J.

May 17—Institute of Radio Engineers, North
Atlantic Region—Radio engineering meet-
ing, Hotel Continental, Cambridge, Mass.
John M, Clayton, General Radio Co.,
Cambridge.

June 16-20—American Society for Testing
Materials—Annual (15th) Meeting, Chal-
[onte-Haddon Hall, Atlantic City, N. J.

Sept. 8-12—Second National Instrument Con-
ference and  Exhibit—Hotel Stevens,
Chicago.

a5


www.americanradiohistory.com

New Lab and Test Equipment

"AUDIO GAIN TEST SET

(Use Inquiry Card, Mentioning Mo, 31)

Designed for use by radio sta-
tions, Type 1A transmission meas-
uring set combines in one unit a
vacuum tube voltmeter with 80 db
range, an audio oscillator with four
fixed frequencies between 100 cps
and 10 ke, and a precision attenua-
tor flat to 20 ke, with a 93 db range
in .1 db steps. The instrument is
for use on 115 volts, 60 cycles ac,
and consumes 70 watts—Tech Lab-
oratories, Inc., 337 Central Ave,
Jersey City T, N. J.

VIVM LABORATORY KIT

{Use Ingquiry Card, Mentioning Mo, 32)

Only a screwdriver and soldering
iron are required to assemble and
wire this “laboratory kit” vacuum
tube voltmeter, which is in the
price class of service man’s equip-
ment. The instrument will meas-
ure voltages from 0.2 to 300 volts at
20 cycles to beyond 200 mc. Ac-
curacy 1s better than +=3% on all
five ranges, the input capacitance
consisting of less than T mmfd. The
frequency response is down 1 db at
20 cycles and up less than 2.5 db at
150 mcs. Four tested and matched
tubes are supplied with the kit.—
Frederick D. Schottiand, 104-18
Igetgopolitan Ave., Forest Hills, New

ork.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
98 in this issue, and Identify
the product by the number
assigned to it.

PORTABLE OSCILLOSCOPE
{Use Inquiry Card, Mentioning Mo. 33)

Designed for industrial and tele-
vision applications, model S-11A
Pocketscope is only slightly larger
than its sister instrument model
S-10A, but has a 3-in. screen and
permits measurement of de and ac.
The instrument is provided with
vertical and horizontal push-pull
amplifiers, intensity modulation
amplifier, and a linear time sweep
from 3 cycles to 50 ke. A retract-
able light shield and detachable
graph screen add to the general
utility of the instrument.—Water-
man Products Co., Philadelphia 25,
Pa.

GEIGER-MUELLER LAB. SET
(Use Inquiry Card, Mentioning No. 34)

For making precise laboratory
measurements of high intensity
and weak radiation sources, the
GL-532C high-speed counter set
consists of an extension amplifier,
amplifier stage for sharpening,
equalizing and inverting pulses, a
five-stage scaling circuit with ratios
of 2, 4, 8, 16 and 32, a two-stage
recorder circuit for operating an
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impulse register, and diverse power
supplies. The regulated high volt-
age power supply for the Geiger-
Mueller counter tube is variable up
to 2000 volts and regulates within
1%. The instrument is of rack-
panel construction and operates
from 115 volt, 60 cycle power line.
It uses 28 tubes.—Herbach & Rade-
man, Inc., 517 Ludlow St., Philadel-
phia 6, Pa.

AC POWER SUPPLY
{Use Inguiry Card, Mentioning No. 35)

Designed primarily as a test sup-
ply for light company testers the
power plant Voltbox is a means of
obtaining continuously variable ac
voltage and current for diversified
applications. Three ranges of out-
put voltages from 0-30, 0-150 and
0-300 and two ranges of output
current from 0-5 and 0-20 amps.
are available. Independently va-
riable voltage and current electri-
cally isolated from each other is
achieved by two Powerstat trans-
formers in conjunction with aux-
iliary transformers. Meter switches
are provided to measure external
voltages and currents. The unit is
equipped with circuit breaker and
can be used on 115 or 230 volts,
50-60 cycles, ac.—Superior Electric
Co., 2106 Church St., Bristol, Conn.
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SIGNAL GENERATOR
(Use Inquiry Card, Mentioning No, 36)

Precision tuning signal generator
model 570 has a frequency range
from 75 ke to 50 me on funda-
mentals and up to 150 mc on third
harmonics making it suitable for
FM and television alignment. Cali-
bration is accurate to 0.5% up to
1600 ke and 1% on higher frequen-
cies. A 400 cps audio modulating
signal with less than 5% distortion
is provided. A precision dial con-
tains spring-loaded split gears to
eliminate backlash and provide
close tuning. Air trimmers are used
on all bands—Premier Electronic
Laboratories, 382 Lajayette St., New
York 3.

REGULATED POWER SUPPLIES
(Use Inquiry Card, Mentioning No, 37}

Regulated dc at currents and sta-
bilities previously available only
with batteries are possible with
Nobatron voltage regulation units,
which are available in six standard
models. The units operate on 95-
125 volts, 50-60 cycle, ac and pro-
vide amperages of 5, 10, or 15 with
output voltages of 6, 12 or 28 volts
respectively. Regulation accuracy
is 0.5%, maximum ripple voltage
(rms) 1%, and recovery time 24th
second. The units operate in am-
bient temperatures from —50C° to
+ 50°C and are provided with volt-
age adjustment, fuses, and pilot
lieht.—Sorenson & Co., Inc., 375
Fairfield Ave., Stamford, Conn.

WIDE RANGE OSCILLOSCOPE
(Use Inquiry Card, Mentioning No. 38)

Designed to achieve detailed ob-
servation of extremely short and
steep pulses produced by television
synchronizing and deflection cir-
cuits, pulse generators and radar
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equipment, the portable 3-in. oscil-
loscope type WO-79A makes pos-
gible the accurate measurement of
frequency components up to 6 mc
in transient and pulsed voltages of
the order of one microsecond. One
of the first instruments of this size
meeting laboratory requirements
for accuracy, the unit includes cali-
brated horizontal and vertical in-
put attenuators and amplifiers,
synchronizing amplifier, low and
high voltage power supplies and
cathode ray tube. Voltage ampli-
tude of the signal can be deter-
mined by means of a built-in cali-
brated voltmeter—RCA Vicior Div,,
Radio Corp. of America, Camden,
N. J.

NEW COMMUNICATIONS
COMPONENTS—PAGE 116

YOLT-OHM-MILLIAMMETER
(Use Inquiry Card, Mentioning No. 39}

Intended for laboratory applica-
tions and service work, Type YMW-
1A Unimeter is a 20,000 ochms per
volt multi-range instrument with
a single rotary selector switch con-
trolling all operations and ranges.
Specifications include resistance
coverage of 1 ohm to 20 megohms,
ac and dc voltage from 0-1000 volts,
current from 0 to Y% amp., and out-
put from —4 to 62 db.—Electronics
Dept., General Electric Co., Syra-
cuse, N. Y.
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CAPACITANCE METER
{Use Inquiry Card, Mentioning No. 310)
Designed for measuring small ca-

_ pacitances such as between tube

socket contacts, Model 202 instru-
ment has four scales for measure-
ments between 0-.01, 0-2.0, 0-5.0 and
0-10.0 mmfd. Capacity-to-ground
effects do not affect the accuracy
of the instrument, which may also
be used to measure the inductance
of coils. Consisting of a 100 k¢ os-
cillator in conjunction with a vac-
uum tube voltmeter the instrument
is guaranteed to be within 2% of
full scale on all capacity ranges. It
operates on 110-120 v., ac.—Maida
Development Co., Box 588, Erie, Pa.

FREQUENCY GENERATOR
(Use lhquiry Card, Mentioning No. 311)

Containing 12 preset frequencies
chosen to cover 95% of radio re-
ceiver sets in use, model 200 spot
frequency generator provides 6 flip
switches for the selection of fre-
quencies between 175 kc¢ and 20
mc. An electron coupled circuit
insures stability and double shield-
ing provides for low leakage. A
switch permits modulated, un-
modulated or separate audio volt-
age., The unit is equipped with
fine and coarse output controls. It
is ac-operated.— Electronic MJfg.
Co., 714 Race St., Harrisburg, Penn.

SPOT ENAMEL STRIPPER
(Use Inquiry Card, Mentioning No, 312)

Developed for removal of syn-
thetic enamel and other coatings
on large parts that cannot be im-
mersed in a stripping solution, En-
thone enamel stripper S-45 is a
slightly viscous liquid that can be
brushed, sprayed or applied by dip-
ping. It contains a non-waxy evap-
orating retardent that assures com-
pletion of the stripping action.
Stripping is accomplished by wrin-
kKling.—Enthone, Inc.,, Dept. EI, 442
Elm St., New Haven, Conn.
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DECADE AMPLIFIER
(Use Inquiry Card, Mentioning No, 313)

For use as voltmeter preamplifier,
bridge detector, and audio pream-
plifier, Kay-Lab decade amplifier
model 102A combines high gain
with low distortion. The instrument
has an output impedance of less
than 25 ohms and will deliver up
to 50 volts at 10 ma rms. It incor-
porates negative feedback in addi-
tion to a regulated power supply,
and is flat within 1 db from 10
cycles to 1 megacycle. The ampli-
fication factors are x 100, x 1000,
and x 10,000 in three ranges.—Kalb-
fell Laboratories, 1076 Morena Blvd.,
San Diego 10, Calif.

¥

CAPACITANCE RELAY
{Use Inquiry Card, Mentioning No. 314)

Relay operation and panel meter
indication of capacitance changes
for the control of external devices
is provided by Model DD-20 capaci-
tance relay, which has adjustable
sensitivity to suit requirements. A
change of .01 munfd is discernible
on the meter, while relay operation
is obtained with changes of 0.05
mmfd or more. For relay operation
a 115-volt, ac, closed or open cir-
cuit is provided. The instrument
has an electronically regulated
power supply and operates from
115-volt, 60 cycle, ac. Applications
include the limiting of linear mo-
tion, safety control for machine
operators, control of machinery and
illumination, etc.—Browning Labo-
ratories, Inc., Winchester, Mass.

FM & TELEVISION LEAD-IN
(Use Inquiry Card, Mentioning No, 315)

Intended to connect antennas
with FM or television receivers for
minimum transmission loss these
lead-in cables are available in 3
sizes in impedances of 100 and 300
ohms. The required type size cable
depends on the specific application,
the 300 ohm line having a capaci-
tance of 5.8 mmfd per ft. Poly-
ethylene insulation of the low-loss
cables, makes them resistant to
chemicals and weatherproof.—Spe-
cialty Div., General Electric Co.,
Wolf Street Plant, Syracuse, N. Y.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing opposite
this page, and Identify the
proditct by the number as-
signed to it.

VOLT-OHM-MILLIAMMETER
{Use Inquiry Card, Mentioning No. 316)

Useful for FM and television
work, Triplett Model 2450 electronic
volt-ohm-milliameter is equipped
with a 6-in. meter and provides
stability within a line variation
range of 90 to 130 volts. Specifica-
tions include ac and de volts from
0-1000 in 6 ranges, de¢ milliamperes
from 0-1000 in 6 ranges, chms from
0 to 1000 megohms in 6 ranges,
and capacity to 500 mfd in 5 ranges.
—The Triplett Electrical Instrument
Co., Blufffon, Ohio, :

CALCULATING MACHINE
(Use Inguiry Card, Mentioning No. 317)

Weighing only 12 1bs. and of
particularly rugged construction,
the Original-Odhner calculators,
manufactured in Sweden, are again
available for use in multiplication,
division, square root, percentage,
geometrical and engineering prob-
lems. The portable units are lever-
set and hand-operated. A new back
transfer device automatically trans-
fers the result from previous opera-
tions to the setting board, thus
saving time required for resetting.—
Distributed by Ivan Sorvall, 210
Fifth Ave., New York 10, N. Y.
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SOUND PRESSURE STANDARD
{Use Inquiry Card, Mentioning No. 318)

Suitable for underwater sound
pressure measurements and acous-
tic measurements in air, model
BM-101 hydrophone has a fre-
quency range in water from 100
cycles to 100 ke and in air from
100 cycles to 20 ke. The unit con-
sists' of a sound pickup head con-
nected to a preamplifier and is
equipped with 35 ft. of 5-conductor
shielded cable. The sound pickup
head contains a sensitive crystal
assembly surrounded by castor oil
and enclosed in a rubber housing.
There are no mechanically coupled
elements such as diaphragms. The
preamplifier consists of two 1L4
type tubes mounted in sponge rub-
ber inside a chassis which fits in-
side the amplifier housing.—Brush
Development Co., 3405 Perkins Ave.,
Cleveland 14, Ohio,

DIVERSITY RECEIVING SYSTEM
{(Use Inquiry Card, Mentioning No. 319}

The FSR receiver, FSL limiter
and FSK Kkeyer comprise the Na-
tional frequency shift diversity re-
ceiving equipment. Use of multi-
ple FSR’s and FSL’s makes possible
space or frequency diversity or
both. Especially suitable for tele-
typewriter operation, the frequency
shift receiver operates on a fixed
crystal controlled frequency in the
2-20 me range, The output of the
receiver feeds to the limiter, where
it is amplified, limited, discrimi-
nated and balanced keying voltages
are supplied to the frequency shift
keyer, which amplifies the pulses
sufficiently to actuate a printer.
The system operates on 115 volts,
50 cycle, ac—National Co. Inc,
Malden, Mass. '
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French Firm
Licensed by CBS

The first license for foreign
manufacture of ultra-high fre-
quency color television transmit-
ting equipment and receivers under
inventions of the Columbia Broad-
casting System has been granted
to Sadir-Carpentier, French com-
munications manufacturing firm.
Simultaneously, M. Rene De-
schamps, Director General of Sadir-
Carpentier, revealed his company
will prepare definite proposals to
French government authorities for
establishment of a national color
television broadcasting system in
France,

A group of its engineers, led by
M. Jean A, Widemann, in charge
of the Television Department at
Sadir-Carpentier, are due in the
United States early this Spring to
make a detailed study of CBS
technic.

The Sadir-Carpentier firm is the
result of an amalgamation in 1943
of the Societe Anonyme des Indus-
tries Radioelectriques and Aftelier
J. Carpentier, The former manufac-
tured radio devices; the latter, elec-
tric meters and navigational equip-
ment. The merged organization
presently is concentrating on radio
equipment and precision machinery
in several] factories and laboratories
in the Paris area and at Nantes.

Sadir-Carpentier is the fourth
major concern licensed by CBS
under its color television patents.
The other three, all in the United
States, are Westinghouse Electric
Corp., Federal Telecommunications
Laboratories, Inc., affiliate of the
International Telephone & Tele-
graph Corporation, and Bendix
Radio Division of Bendix Aviation
Corporation.

Sylvania to Produce
Radar for Ships

Sylvania Electric plans to pro-
duce, distribute and service com-
mercial marine radar systems orig-
inally developed by A. C. Cossor,
Ltd.,, British firm and an affiliate
of Sylvania. Orders from more
than 45 ghipping companies for
from one to twenty Cossor radars
similar to the installation now on
the Queen Elizabeth are on the
books.

TELE-TECH + March. 1847

149 PLUM STREET

A A RITFT )N AT 20D r AL/ rr
FLFirS. "y Yrri F Fr s 41 F M A & 0N e
ITIrTUTIVE ¥ IR : A& # LTI L i
A | & L - ¥ N e i i - ¥ u e W

bares its Mechanical Heart

(or Latch Mechanism) does double duty

DRENS DFrEaKE Wit easy mecnanici geicy

When the armature engages the lower leg of the lock (a) it rotates the lock

enabling the tooth of the catch (b) to pass through the cut portion of the lock (c),
thereby breaking the toggle and releasing the contacts which are under heavy spring
pressure. Of all Euown latches, this mechanism operates with the least amount
of friction,

v mE B rESsA N e VTl -TeT=T.T.r~
2SS D eC ; e Rende

The relative position of the catch to the carriage remains the same as in Fig. 1
whether the handle is in the “on” position or turned to the "“off” position, when the
contact is broken manually. The latch collapses only under overload or short
circuit conditions—and it does that even if the bandle is purposely beld in the “on”
position. Fig. 2 shows the latch on its way to the collapsed position.

HEINEMANN ELECTRIC CO.

Established 1888

TRENTON, N. J.

TERMINALS

for

ELECTRIC WIRES
SMALL METAL STAMPINGS

in accordance with your blueprints

PRECISION PARTS

from Modern Equipment

PATTON-MacGUYER CO.

17 VIRGINIA AVENUE PROVIDENCE 5, R. L.
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GEIGER-MUELLER TUBES
{Use Inquiry Card, Mentioning No. 320)

Suitable for a wide range of lab-
oratory and industrial applications,
two new types of Geiger-Mueller
tubes when used in conjunction
with auxiliary apparatus detect ra-

diations emitted by radioactive
substances. The beta-ray tube ad-
mits the high speed electrons

through a thin metal alloy window
and is sufficiently compact to be
used as probe in many applications.
The gamma-ray tube has no win-
dow and is primarily designed for
~detection of gamma rays emitted
by radioactive sources, but can
also be used for cosmic rays in co-
incidence work. Both tubes are of
the non-self-quenching type and
are for use with a standard quench-
ing circuit, such as the Neher-
Pickering. The gas-filled units
have good stability and uniformity.
They are supplied with standard
medium 4-pin tube bases for quick
interchangeability—Sylvania Elec-
tric Products, Inc., b00 Fifth Ave.,
New York 18.

MINIATURE SWITCH
{Use Inquiry Card, Mentioning No. 321)

Suitable for any circuit up to 5
amps. and breaking up to 1 ampere
at 110 volts, the series 5000 Roto
switch features 360° rotation in
clockwise or counterclockwise direc-
tion, Measuring only 34 in. in di-
ameter and 134 in. in depth, the
switch has a contact pressure of
2% lbs and is available with 10
positions in shorting and non-
shorting types. Shafts for knob or
screw adjustment are provided.—
Grayhill, 1 North Pulaski Road,
Chicago 24, Il.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
98 in this issue, and Identify
the product by the number
assigned to it.

VHF-UHF LOAD RESISTOR
(Use liaquiry Card, Mentioning No. 322}

When low VSWR coaxial loads
are required for laboratory and pro-
duction tests model 69 Thermaline
load resistor offers a constant re-
sistance of 51.5 ochms through a
frequency range from dc to well
over 1000 mcs. Without auxiliary
cooling the unit will dissipate 300
watts and connected to tap water
supply will handle 1 kw with a
flowrate of Y, gal. per minute. At
frequencies below 100 me, the rf re-
sistance is within 2% of the dc re-
sistance with ‘a small reactance
component present. D¢ resistance
is held to +=5%. Typical VSWR'’s
range from 1.02 at 100 mcs to 1.04
at 500 mes.—Bird Electronic Corp.,
1800 E. 38ih St., Cleveland 14, Ohio.

THERMOCOUPLE
{Use Inquiry Card, Mentioning MNo. 323)

Better heat treating can be ob-
tained at reduced cost with this
new thermocouple, which can be
used with any make pyrometer, and
is supplied with No, 8 ga. standard
chromel alumel or iron constantan
element. Closer temperature con-
trol is obtained by use of 7% od
drawn inconel protecting tube
which fits . thermocouple closely.
The element can be replaced by
loosening two screws. The units
are available in all standard
lenghts from 12 in. to 48 in., in
multiples of 6 in., and 60 to 144 in.
in steps of 12 in.—Arklay S. Rich-
ards Co., Inc., 17T Winchester Si.,
Newton Highlands 61, Mass.
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for Design Engineers

WATT-DEMAND METER

(Ues Inquiry Card, Mentioning No, 324)

Operating on the “direct-heat”
principle based on use of tempera-
ture-sensitive, bi-metallic spirals
that act as their own heaters. Type
HI-1 thermal watt-demand heater
has inherently greater operating
torgues, and increassd life and ac-
curacy. Maximum demand is indi-
cated by a black pointer, which is
pushed up-scale by a red pointer.
Units are provided with a msnu-
ally-operated re-set device. The
scale conforms to EEI and AEIC
standards.—General Electric Co.,
Schenectady 5, N. Y.

SNAP-ACTION SWITCH
{Use lnquiry Card, Mentioning No. 325)

To meet a need of millibreak
switches with uniform characteris-
tics in mass production of preci-
sion apparatus this snap-action
switch makes possible installation
of switches without need for indi-
vidual adjustment of associated
apparatus. Contacts are silver,
laminated on copper, with the mov-
ing contact having low mass for
minimum contact bounce. One
mounting hole is elongated for
convenience in assembly. The SPDT
units are rated 15 amps. at 125 V.,
5 amps. at 260 V. and % hp from
115-460 V., 60 cycles, ac.—Unimax
Switch Corp., Subs. of W. L. Mazxon
Corp., 460 W. 34 St., New York 1.
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The War Assets Administration has appointed

arepresentative group of competent well estab-

surplus electronic tubes and equipment. We
suggest that you get in touch with the distrib-
utor nearest you. He will know the items avail-
able and how they can aid in solving y0urv

|
I
I
!
|
|
t
!
lished distributors to help dispose of war- I
I
!
!
I
I
|
electronic problems. :

I

|

l——_————-———-—_—————_—-—-—

Here is an up-to-date list of
WAA approved distributors.

BOSTON, MASS.

Avutomatic Radio Mfg. Co., Inc. 122 Brookline Ave.

Technical Apparatus Co. 165 Washington St.
BUCHANAN, MICH.

Electro-Voice, Inc. Carroll & Cecil Sts.
CANTON, MASS.

Tobe Deutschmann Corp. 863 Washington 5t,
CHICAGO, ILL.

American Condenser Co. 4410 Ravenswood Ave.

Maijestic Radio & Television Corp. 125 W. Ohio St.

EMPORIUM, PENN.
Sylvania Electric Products, Inc.

FORT WAYNE, IND.

Essex Wire Corp. 1601 Wall St.
LOS ANGELES, CALIF.
Cole Instrument Co. 1320 S. Grand Ave.
Heffman Radio Corp. 3761 S, Hill 5t.
NEWARK, N. J.
Standard Arcturus Corp. 99 Sussex Ave.
Tung-Sal Lamp Works, Inc. 95 —8th Ave.
NEW YORK, N. Y. '
Communication Measurements Laboratory 120 Greenwich St,
Electrenic Corp. of America 353 W. 48th St.
Emerson Radio & Phonograph Corp. 76—9th Ave.
Hammarlund Mfg, Co., Inc. 460 W. 34th St
Newark Electric Co., Inc. 242 W. 55th St.
FLECTRONICS DIVISION Rq)‘/fil:eoang. Co: ) 60 E. 42nd St.
OFFICE © ’ ¥ DISPOSAL Smith-Meeker Engineering Co. 125 Barclay St.
# SALEM, MASS.
R Ass! s ADMI lSTRATION Hytron Radio & Electronics Corp. 76 LaFayette St.
A =y SCHENECTADY, N. Y.
423 yecond S1., N.W. Washingron 25, D. C Ceneral Electric Co. Bldg. 267, 1 River Rd.
WASECA, MINN.
E. F. Johnson Co. 206—2nd Ave,, 5. W.
945
———____E—_—__————————_—_———-——-————--—_*_ﬂ
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HIGH POWER FM TUBE
(Use Inquiry Card, Mentioning No, 326)

Meeting the specific requirements
of FM ftransmission service in the
88 to 108 mc band with a maximum
output up to 110 me, the 7C27
power triode provides 10 kw output
when used in pairs in the final am-
plifier stage. Radial cooling fins
and use of pure copper anodes as-
sures efficient forced-air cooling
-with an airflow of 175 cu. ft. per
minute. Low filament-to-plate ca-
pacitance makes the 7C27 adapt-
able in grounded-grid circuits. Max-
imum plate dissipation of the tube
is 3000 watts, filament voltage 16
volts, and filament current 28.5
amps.—Federal Telephone and Ra-
dio Corp., Newark, N. J.

AC SOLENOID
(Use Inquiry Card, Mentioning No. 327)

Suitable for either push or pull
the 10488 ac solenoid utilizes high
grade silicon steel to produce a
solid iron frame with a mechani-
cally well guided moving core. The
unit is fully iron clad through the
addition of side plates to the
formed frame. On a continuous
duty basis it has a work output of
1% in.-1lbs. This output is obtain-
able at 1 in. stroke or less.—Auto-
matic Switch Co., 41 East 11 St.,
New York, N. Y.
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VACUUM CAPACITOR
(Use Inquiry Card, Mentioning No, 328)

Rated 30 kv pealt voltage at 10
mec with lower ratings at lower fre-
gquencies the VC-50 vacuum capac-

“itor has a capacitance of 50 mmid

+2%. Maximum rms current rat-
ings of 60 amps at 10 mc and 40
amps at 60 mc are based on a
maximum glass to metal seal tem-
perature of 150° C. Internal losses
decrease as the frequency decreases,
since they are largely ohmic.—
Amperex Electronic Corp., 25 Wash-
ington St., Brooklyn, N. Y.

VHF TRANSMITTER TUBE
{Use Inquiry Card, Mentioning No. 329)

The type GL-5513 medium power
triode has been developed for oper-
ation in the vhf range to 220 mc in
connection with television and FM
transmission and dielectric heating
applications. In Class C telegraph
service it will deliver 2 kw with a
power gain of 10, while as a Class B
video amplifier it is rated at 1 kw
at an approximate power gain of 8.
Maximum anode potentials are
4,000 volts for Class C and 3,000
volts for Class B; the filament
draws 32 amperes at 6.3 volts—
General Electric Co., Electronics

Depit., Thompson Road, Syracuse,
N. Y.

TEST LEADS
(Use Inquiry Card, Mentioning No. 330)

Containing 15 different test leads
made with fiber and cast phenolic
prod handles, this new line uses
No. 18 soft-drawn copper-wire, in-
sulated with flexible rubber. End
fittings may be phone tips, phono
needle points, spade lugs, alligator
clips, banana plugs or the new el-
bow angle tips. The fittings are
made of chromium-plated brass.—
JFD Mfg. Co. 4117 Fort Hamilton
Parkway, Brookiyn 19, N, Y.

wwWw americanradiohistorv com

T

MERCURY VAPOR RECTIFIERS
(Use Inquiry Card, Mentioning No. 331)

Two new mercury vapor recti-
fiers, Eimac Type 866A and 872A,
directly interchangeable with tubes
of similar ratings have been brought
out, Type 866A operates with 2.5
filament volts, a peak inverse volt-
age as high as 10,000 volts, and a
max. average plate current of .25
amps. The 872A has a 5-volt fila-
ment and carries a max. peak in-
verse rating of 10,000 volts, and
max. average current rating of 1.25
amps.—Eitel-McCullough, Inc., 1018
San Mateo Ave., San Bruno, Calif.

TRANSMISSION LINE
(Use Inquiry Card, Mentioning No, 332)

Suitable as lead-in for connect-
ing antenna to receiver and trans-
mitter, No. 14-023 Polyethylene
twin-lead, heavy-duty transmission
line has superior loss characteris-
tics and is highly resistant to mois-
ture and most solvents. The con-
ductors, made up of seven strands
of No. 21 copper wire will carry 1
kw of energy, even when mis-
matched. The line has an imped-
ance of 75 ohms.—American Phe-
nolic Corp., Chicago 50, Ili.

FIBERGIAS TUBING
{Use Inquiry Card, Mentioning No, 333)

Designed for applications where
fire or conducted heat is a hazard
Ben-Har specially treated Fiberglas
tubing will not react to heat con-
ducted through the wire and will
not support combustion even in di-
rect contact with flame. The tub-
ing is available in Grade “A” with
dielectric strength of 5000 to 7000
volts and grade “B” with rdating of
2500 to 4000 volts. Standard length
is 36 in. and standard sizes are
available in black, red and yellow.
—Bentley, Harris Mfg. Co., Dept.
P5, Conshocken, Pa.
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TELEVISION

Synchronizing and Picture Generator
with Monitoring Oscilloscope

TELEQUIP T.S.G. 100
Synchronizing
Generator and Monitor

Designed for application
in television transmitting
plants, and for develop-
ment research, engineering
and production testing in
television receiver manu-
facture. Produces signals
having all the necessary.
synchronizing, blanking
and driving pulses required
for operation of Iconoscope
and Kinoscope units. In
substantial agreement with
basic FCC-RMA standards.
Rack unit includes one
Timer Unit, one Shaper
Uniff;and one Monitoring
Oscilloscope (each with
electronically regulated
power supply). Timer
anit produces the three
basic output signals from
which all synchronizing
pulses are derived. Shaper
Unit forms, loeates and
mixes the required signal
by processes of eclipping,
integrating and differenti-
ating. Monitoring Oscillo-
scope provides a short
7-inch electrostatic deflee-
tion cathode ray tube for
display.

We look forward to meet-
ing you and demonstrating
this equipment at the
LR.E. SHOW, MARCH 3-6
Grand Central Palace
New York, N. Y.
Booth 7-D

DESIGNED BY R. E. DE COLA

TELEQUIP T.M.G. 100
Monoscope and
Picture Generator

Supplies a composite signal
suitable for external dis-
tribution, obtaining its
driving, synchronizing and
pedestal signals from the
Synchronizing Generator.
Separate controls are avail-
able for the amplitude ad-
justment of the synchron-
izing signals, pedestals and
video signals.

The Monoscope Picture
Generator contains four
electrical units as follows:
Monoscope Unit, Distribu-
tion Unit and Regulated
Power Supplies for Mono-
scope and Distribution
Units.

The Monoscope Unit con-
tains scanning ecireuits,
mixers and video ampli-
fier. Type 2F21 RCA mon-
oscope tube is used. The
video amplifier response is
substantially flat to 6 ML,

The Distribution Unit
has all output signals:
Composite picture signal,
Kinoscope syne pulses,
Iconoscope or Monoscope
pedestals, Kinoscope ped-
estals, Iconoscope or Mon-
oscope vertical and hori-
zontal driving pulses.

All signals appear across
approximately 70 ohms
and have an amplitude of
2 volts, peak to peak. All
sighals are available in
both positive and negative
polarities. Signal terminals
at rear of unit. Cable stor-
age compartment at bot-
tom of rack.

Telequip T.S.G.'M. 100 Television Synchronizing Generator with Monoscope using same timer, same Monoscope and same
shaper as described above available in one rack for certain applications. Substantially meets F.C.C. and R.M.A, requirements.

You are invited to wri.te for a detailed description of the TELEQUIP Synchronizing Generator and Monitor . . . as
well as for data covering the TELEQUIP Monoscope Picture Gemnerator and Distribution Unit. For television testing

apparatus, look to TELEQUIP, specialists in the design

and manufacture

advanced Television Equipment.

TELEQUIP RADIO COMPANY

1901-07 S. WASHTENAW AVE.

CHICAGO 8, ILL.

DESIGNERS ¢« MANUFACTURERS of TELEVISION and COMMUNICATIONS EQUIPMENT » ELECTRONIC PRODUCTS

TELE-TECH o March, 1947
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FLASHING PANEL LAMP
(Use Inquiry Card, Mentioning No. 334)

An effective warning light for
dangerous conditions of tempera-
ture, pressure, or extremes of cur-
rent or voltage the Blink-0O- Light
flashing signal panel lamp is a
s1ng1e unit assembly slightly over
3% in. in length, which does not
require any more space than the
ordinary panel lamp. Standard
models are available for 6, 12, and
28 volts, and can also be adapted
for 115 V. ac. The units may be
equipped with “push-to-test” but-
tons for ‘operation checking.—
Jersey Technical Enterprises, 45
Clinton St., Newark 2, N. J.

HERMETIC SEALS
{Use Inquiry Card, Mentioning No, 335}

Regardless of specifications for
shape, size and weight, single ter-
minals or multiple headers, any re-
duirements can be met for ‘the pro-
duction of hermetic seals in a com-
bination of new metal and glass.
Terminals in the headers may be
arranged with a minimum of spac-
ing in any pattern or combination
of voltage ratings. Hermico-glass
headers possess a matched coef-
ficient of expansion and have a re-
sistance over 10,000 megohms be-
tween body and terminals or be-
tween terminals.—Hermetic Seal
Products Co., 414-418 Morris Ave.,
Newark 3, N. J.

AC GENERATOR
(Use Inquiry Card, Mentioning No. 336)

Overcoming the problem of un-
dercharged batteries for 2-way car
radio systems cruising at slow
speeds such as police and fire de-
partment vehicles, taxicabs, etc.,
the 6-volt Leece-Neville ac generat-
ing system delivers 25 to 35 amps.

114

at idle engine speed and 60 amps.
from 15 miles per hour to top
speed. Consisting of alternator,
voltage regulator and rectifier the
unit has no commutator or rota-
ting armature winding and weighs
40 1b. The 12-volt version, weighing
only 42 1lb., delivers 100 amps. at
idle or full speed. Due to absence
of sparking, radio, noise is kept to
a minimum.—Leece - Neville Co.,
Cleveland 14, Ohio.

GAS-FILLED TUBE
(Use Inquiry Card, Mentioning No. 337)

For use where ambient tempera-
tures vary widely, the gas-filled
Type GL-5545 tube finds applica-
tion in 220-volt dc motor control
work, In grid-controlled rectifier
service, and in separate excitation
igniter circuit, Having an ambient
temperature range - from—55 to
+170° C., the tube permits a short
heating time of 60 seconds due to
its inert gas content. Maximum
peak voltage is 1,500, the peak-to-
dverage current ratio being 80 to
6.4 amperes. Filament voltage is
2.5 volts, the filament current being
21 amperes. The grid structure is
supported to resist shock and vibra-
tion.—Tube Div.,, General Electric
Co., Schenectady 5, N. Y,

HYV COUPLING CAPACITOR
(Use Inquiry Card, Mentioning No. 338)

The problems of coupling sub-
scriber’s telephone equipment to ex-
isting 7200 volt ac distribution lines
has been solved by means of this
high voltage coupling capacitor,
which is designed to withstand 10
test impulses of 95 kv. High volt-
age surges, even lightning dis-
charges on the line, are handled
by these units without breakdown.
In size and weight the Sprague
coupling capacitors are 1/10 of
other types in this service. Units
now in production have a value of
.002 mfd and are rated 8,700 volts
at 60 cycles ac—Sprague Eleciric
Co., North Adams, Mass.
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AC, DC METERS
(Use Inquiry Card, Mentioning No. 339)

A complete line of AC and DC, 2
in. and 2% in. panel meters in
round and rectangular case types
is available in ammeters, milliam-
meters, voltmeters, and resistance
meters. All dc meters are polarized-
vane, solenoid units, while the AC
meters are of the double-vane, re-
pulsion type. Both types are accur-
ate within 5%. The units are flush-
mounting and of black enameled
brass construection. Zero adjusters
are supplied, when required, on two
of the dc case types.—Shurite Me-
ters, 61 Hamilton St., New Haven 8,
Conn.

vd

SOLDERING STICK
(Use Inquiry Card, Mentioning No. 340} .

Eliminating waste by permitting
just enough flux for the joint, Flux-

Stik is a soldering flux molded into
stick form, is non-acid, yet thor-
oughly and guickly dissolves the
oxides of metals, No preliminary
cleaning of the metal is necessary;
the stick is non-running and cov-
ers only the joint and vicinity. It
can be applied equally well to hot
or cold metal—Lake Chemical Co.,
607 N. Western Ave., Chicago 12,
I, .

LIGHTNING ARRESTER
(Use Inquiry Card, Mentioning No, 341) -

Making use of a highly sensitive
rare gas tube in multiple with
heavy conductive plates, the revised
model Vis-O-Glow lightning ar-
rester is for radioc use and has Un-
derwriters’ Lab. approval. The air
gap plates do not function except
when the current enters the an-
tenna in excess of the capacity of
the tube. The casing has a slow-
burning inhibiter—L. S. Brach Mig.
Corp., Newark, N. J.
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~type ATV M an
elevision lead-in lines

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

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

* An Anaconda Tréd@-Mmrk

TELE-TECH +# March. 1947

For Uniform Transmission Characteristics
Use Anaconda High-Frequency Cable

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

9A ANACONDA WIRE AND CABLE COMPANY
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Communications Components

i 5::.-\"::

INTER-COMMUNICATING SYSTEM
(Use Inquiry Card, Mentioning Mo, 342)

Operating efficiently as far as
2000 ft. apart between stations, the
Model P-359 selective master sta-
tion handles from 1 to 5 substa-
tions. It contains a 3-tube ampli-
fier providing 1 watt output, and
is equipped with a 5-in. speaker.
The master station permits commu-
nication with each of five substa-
tions, buf substations cannot call
each other.—Worner Electronic De-
vices, Rankin, Il

DISTRIBUTION AMPLIFIER

{Use Inquiry Card, Mentioning No. 343}

Capable of supplying 2,000 sub-
scriber locations Type T-3-A dis-
tribution amplifier is a complete
studio sound distribution system for
transmission of 3 independent pro-
grams on 2 telephone channels. The
equipment includes: An automatic
timer and selector panel which will
turn on and off complete equip-
ment for any pre-set period and
will seleet any number or groups
of records at pre-determined inter-
vals. A dual speed franscription
type turntable will play 16 in.
transcriptions, or 10 and 12 in. rec-
ords. Two high fidelity grouping
amplifier channels are provided. A
fully automatic emergency ampli-
fier will take over instantaneously
upon failure of the grouping ampli-
fiers. The equipment is for use on
105 to 125 volt, 60 cycle, ac and has
been approved by telephone com-

panies., — Tel-O-Matic Products,
Clifton, N. J.
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ANNOUNCEMENT

For the convenience of read-
ers, all descriptions of new
products have been assigned
IDENTIFYING NUMBERS.
For further information,
please use the Prepaid In-
quiry Card appearing at page
98 in this issue, and Identify
the product by the number
assigned to it.

MARINE RADIOTELEPHONE
(Use Inquiry Card, Mentioning No. 344)

Radiotelephone model 102 for
average cruising ranges is a crys-
tal-controlled 10-watt receiver-
transmitter combination that can
be used without change on either
6 or 12 volts. The unit provides
four channels for frequencies be-
tween 2 and 11 me. It is suitable
for table or shelf mounting.—
Jefferson-Travis, Inc., 380 Second
Ave., New York 10.

OUTDOOR HAND MICROPHONE
(Use Inquiry Card, Mentioning Mo. 345)

Suitable for public address, pag-
ing and call systems and for home
recorders model 20X hand micro-
phone features a Metalseal crystal
which withstands humidity condi-
tions not tolerated by ordinary
crystals. Response range is from
50 to 77,000 cycles with an output
level of 54 db below 1 volt/dyne/
cm2. The unit can be used with
any standard amplifier having a
high impedance input. The unit
is supplied with 7 ft. of cable and
spring type protector to reduce
cable wear.—Turner Co., Cedar
Rapids, Iowa,
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MATCHING PREAMPLIFIER
(Use Inquiry Card, Mentioning Mo, 346)

Combining a broad-band pream-
plifier and an electronic impedance
matching device in a single unit,
Millen Model No. 92101 is designed
for the 6, 10, and 20 meter ama-

teur bands, separate coils being
available for each band. The gain
of the device is above 30 db with
most receivers and is greater, when
the mismatch between antenna
and receiver is more serious. The
unit, once it is tuned, automatically
matches receiver to anfenna. A
6AKS5 miniature fube serving as
broad-band rf amplifier provides a
gain in the order of 30 db, in ad-
dition to the gain by matching.—
James Millen Mfg. Co. 150 Ex-
change St., Malden 48, Mass.

AUTOMATIC RADIO COMPASS
{Use Inquiry Card, Mentioning No. 347)

Weighing only 24 1lb. the Lear
model ARC-10 automatic radio
compass is suitable for private air-
craft, as well as the airlines. The
unit is available as single or dual
instrument, the latter consisting of
two independent ARC-10 systems,
using a single azimuth indicator.
The tuner unit contains all rf cir-
cuits and is mounted on the instru-
ment board. Frequency range is
from 200 to 1750 ke in three con-
tinuous bands. A function selector
switch permits automatic bearings,
aural-null direction finding, or
aural non-directional reception. AF
circuits are housed in a remotely
controlled amplifier unit. A servo
unit comprises a dynamotor with
associated filter and a friction drive
which automatically turns a 4-in.
loop in the direction of transmitter
and at the same time turns pointer
of azimuth indicator.—Lear Inc.,
Grand Rapids, Mich.

{Continued on page 132}
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LATE NE

C

DEVELOPMENTS

“20 Year Club” Pioneers

Plan First Meeting

First meeting of the Twenty Year
Club of radio broadcasting pioneers
will take place on the evening of
April 11th. Occasion will be a ban-
quet celebration at the New York
Harvard Club which the National
Broadcasting Co. is organizing to
mark the twenty-fifth anniversary
of the first radio broadcast (April,
1922) by H. V. Kaltenborn, founder
of the club. In connection with
the banquet, there will be a busi-
ness meeting of the Twenty Year
Club to create a formal organiza-
tion and elect officers and com-
mittees.

The “pioneer of pioneers’” listed
in the club’s annual directory is
Dr. Orestes H. Caldwell, editorial
director of Tele-Tech and Radio
& Television Retailing, who back in
1904 in Indianapolis, Ind. with
Richard H. Ranger (now Colonel,
U.S8. Signal Corps), using a Leyden-
jar discharge as source, transmitted
a wireless signal which was picked
up a block away by a detector con-
sisting of a steel needle resting
across two aluminum wires.

AT & T Expands

Microwave Relay

The American Telephone & Tele-
graph Co. plans to expand its
broadband high frequency radio
relay system, already in operation
between New York and Boston.
The addition, it is planned, will
link New York and Philadelphia.
The New York terminal will be at
32 Avenue of the Americas and the
Philadelphia terminal on Race
Street. Intermediate relay stations
will be located in Martinsville, N. J.:
Gardenville and Wyndmoor, Pa.

Supreme to Make

Transmitter Equipments
Supreme Transmitter Corp. has
been formed in New York for the
purpose of building standard and
special transmitters for amateur,
police, aviation, broadcast and other
communication services. Head of
the new concern and its chief en-
gineer is Samuel L. Sack, for the
past flve years vice-president and

TELE-TECH ¢ March, 1947

When WTCN-FM went on the air in
Minneapolis with its 3 kw Federal trans-
mitter, it did so with the help of this
8-element square-loop antenna which
gives an effective radiated power of
25 kw. Antenna is 80 ft. high, atop
Foshay Tower, highest spot in area

chief engineer of Transmitter
Equipment Mfg. Co., Inc. Other
officers of the company are Leon
L. Adelman, vice-president and
Charles Sheer, research director
and consultant. Chief designer
and also secretary is Ermano Bor-
roni, for the past seven years con-
nected with the Federal Radio &
Telegraph Co. Elmer Smith is
senior project engineer, for the
past three years in a similar posi-
tion for Temco. Headquarters of
the company are at 280 Ninth Ave,,
New York City.

Jefferson Electric Adds

To facilitate production and de-
livery of its line of transformers,
ballasts and fuses, Jefferson Elec-
tric Co. has purchased a modern
plant, with a floor area of approxi-
mately 250,000 sq. ft., at Fall River,
Mass. The company’s general of-
fices remain at Bellwood, Ill

Magnetic Iron Powders

The metallurgical and electronic
division of the Geo. S. Mepham
Corp., East St. Louis, is producing
maghetic iron powders for elec-
tronic applications, by hydrogen
reduction of pure iron oxides and
pure oxide materials.

wwWw americanradiohistorv com

Motorola Gets Big
Share of Cab Phones

Nine of the 15 taxicab companies
who applied in Decemker for li-
censes to install radiotelephone
equipment have ordered their units
from the Motorola Division of the
Galvin Mifg. Corp. which will sup-
ply 83 of the total of 217 mobile
units the companies will use as well
as 9 of the 15 land stations. In
addition, Motorola has also secured
the order for 225 mobile units as
well as 3 auxiliary test stations and
3 land stations for the highway
mobile radiotelephone system to be
set up by the Southwestern Bell
Telephone Co., the land and auxil-
iary test stations to be located at
Fort Worth, Tex. Oklahoma City,
Okla., and Kansas City, Mo.

Altogether the 15 taxicab com-
panies will spend a total of $114,743
for their equipment. No figures
were given for the amount South-
western Bell will spend for its
project. The Commission also
granted applications of four taxi-
cab companies for the same num-
per of land stations and 41 mobile
units which will cost a total of
$26,643.

Electronic Takes Tuck

Controlling interest in Tuck Elec-
tronic Corp., Jersey City, N. J., has
been acquired by Electronic Ap-
paratus, Inc., 347 Madison Avenue,
New York. The Tuck organization
will be continued as a division of
the parent company. G. Emerson
Pray, senior engineer and a direc-
tor of Tuck, was elected president
of that company as well as a direc-
tor and vice-president of Electronic
Apparatus, Inc.

British TV Slow

In England manufacturers pro-
duced a little over 2000 television
receivers during the past year. By
June the number was 375 and this
had been stepped up to 1725 by
November, Lack of transformers is
helding up production, though
blocks of London homes are being
wired for television in anticipation
of availability of sets.
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TELEGRAPH

SIMPLICITY plus DEPENDABILITY
CONVERTING OUTPUT OF FSK RECEIVER TO POLAR VOLTAGE

Calibrated self contained MARK-SPACE |

frequency measuring circuit.

internal polar relay or adjustable polar
voitage outputs,

Capable of Keying speeds of betier
than 500 WPM.

New MARK-SPACE rejection circuits are
vtilized,

SPECIFICALLY DESIGNED FOR FSK TELEGRAPH RECEPTION

Crystal controlled with channel change
over by means of pretuned plug-in
coil-crystal tray.

Image rejection 70 DB at 4 MC and
55 DB at 20 MC.

20 DB signal to noise ratio at 1 micro-
volt input.

Adaptable for dual or triple diversity
operation.

FOR KEYING TRANSMITTERS BY FREQUENCY SHIFT METHOD

Fully crystal controlled, provisions for
3 frequencies,

MARK and SPACE frequencies both ad-
justable.

Simplified and dependable operation.

Easily adapted to existing equipment.

Provides an effective 15 to 20 DB increase in circuit signal
to noise ratio.

Allows use of lower powered transmitters on radio tele-
graph circuits.

Extends hours of operation on existing circvits due to
greatly improved signal to noise ratio.

Makes auvtomatic printer operation feasible.

ERCO RADIO LABORATORIES :

‘GARDEN CITY, NEW YORK
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VOLTMETER DESIGN

(Continued from page 83)

a pair of accurately matched tubes
when the voltmeter is set for dc.
The effect may be neglected except
for the most precise work or where
excessiye line voltage variations are
encountered. A line voltage regu-
lating transformer rated at 30 volt
amperes or more is recommended
in case line voltage variations are
troublesome.

Probably the most important
consideration relates to input im-
pedance characteristics. An analy-
sis of the input impedance values
for typical instruments commer-
cially available reveals a wide va-
riety of values. In many designs a
probe is provided, a necessity in
radio frequency measurements and
of value at lower freguencies also.
Here the factors to be evaluated
are: Use of a balanced or unbal-
anced probe rectifier tube, input
impedance (resistive and capaci-
tive} value of series. capacitance
{on lower frequency scales), and
the convenience and reliability of
the probe assembly.

Double Diode Probe

In the case of a double diode
probe, one diode gsectlon rectifies
the input signal while the other
provides a voltage to balance the
initial or ‘“contact” voltage of the
signal diode caused by its normal
emission current. The two diodes
must be accurately matched to
within 0.1 volt or less, otherwise
line voltage changes will cause the
initial voltages of the two diodes
to change at different rates. These
tubes are also tested after an aging
cycle.

Experience has shown that all
diodes are tested for sensitivity at
0.8 volt ac input, any showing more
than =+ 0.5% variation from stand-
ard should be discarded. This is
necessary to order to use predeter-
mined fixed values of multiplier
resistors and still have the ac and
de ranges match in sensitivity also,
and to vreplace or interchange
probes without recalibrating the
instrument. Curves of rectification
sensitivity and initial voltage for
two typical probe tubes are illus-
trated.

The rectifier tube in the probe

{Continued on page 122)
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THE HIGH-YOLTAGE COUPLING CAPACITOR
W/vﬁf/ﬁﬂ/ %/W

f Thanks to the development of the Sprague
/ High-Voltage Coupling Capacitor, one line
—the power line—can now provide both
power and telephone services in rural areas
on the Rural Electrxflcatlon Authority

4 System.
/ When the entire rural carrier current tele-
/ phone program was stymied and about to
be junked for want of a safe, low cost
means of coupling telephones to a 7200
volt distribution line, Sprague came through.

The Sprague coupling capacitor is a safe,
low cost, hermetlcally sealed, corona-free
coupling unit only one-tenth the size and
weight of other capacitor types formerly
considered for this purpose. It is glass
enclosed and completely weather proof.

Although operated on 7200 volt distri-
bution circuits in this case, Sprague High-
Voltage Coupling Capacitorswill withstand
ten 12 x 40 microsecond test impulses
of 95 KV,

This .002 mfd. capacitor is conservatively
rated at 8700 volts, 60 cycle AC,

SPRAGUE ELECTRIC COMPANY

NORTH ADAMS MASSACHUSETTS

HAVE YOU A COUPLING
CAPACITOR APPLICATION?

In furtherance of their extensive
coupling capacitor research, Sprague
engineers will welcome the oppor-
tunity to discuss other applications
where high-voltage units of this
general type may prove useful.

PIONEERS OF ELECTRIC AND
ELECTRONIC PROGRESS

TELE-TECH +* March, 1847 119
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LARGEST PUBLISHERS
EXCLUSIVELY IN THE
RADIO-ELECTRONIC FIELD

covers your

TELE-COMMUNICATIONS

Developed for the designers, manufacturers and opera-
tors of tele-communications equipment for: radio, AM,
FM, television, radar, microwave, police, aviation, rail-
roads and government agencies. No other magazine
publishes as much editorial information exclusively on
the engineering and operation of tele-communications.

staffed by veterans in the fields of communications, broad-
casting and ultra-high frequency engineering.

circulated to 17,000 engineers, executives and technical men
concerned with designing, manufacturing and operating all
types of tele-communications equipment. No “sidewalk super-
intendents”” in TELE-TECH coverage ; every issue directed at
key men'!

circulation:

17,000

FEATURING: New products! New methods! New
procedures!—described and illustrated. Charts on. c_ir-
cuits! Practical applications of communications equip-
ment! Pictorial features on actual operations!

TELE-TECH e« March, 1947
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CALDWELL-CLEMENTS

buying market where you need it...

FACTORY ELECTRONICS

Reaching the largest number of bayers of electronic
equipment throughout all industry, as well as designers
and manufacturers of electronic ap paratus!

for manuvfacturers and industrial plants buying electronic
products for induction heating, motor control, measuring,
welding, sorting, industrial X-Rays, etc.

an easy-to-read format, convenient 117 x 16” tabloid size
and generously loaded with photos and picture stories of actual
factory electronic applications. Every ad rubs elbows with edi-
torial material.

circulation:

FEATURING: How to push guality up . ..and costs
down! A monthly industrial electronic digest of 150
magazines! New products and where to buy them!
"Who's" doing “what” in the field! A giant two-page,
technical color chart in every issue!

"-mmwey

MERCHANDISING 22 SERVICING

Here's your show window for radio sets, parts, phono-
graphs, records, refrigerators, ranges, washers, vacuum
cleaners, toasters, all electrical appliances and related
items being sold through radio-appliance stores:

first
first

in net paid and total circulation: 27,100 ABC

in ABC circulation among independent radio-electrical
retailers

first
first
first

in advertising volume and number of advertisers

in manufacturer-(and agency)-sponsored surveys

in editorial service to "Big Four" dedlers selling and
servicing radios, electrical appliances, records and aés
Cessories.

circulation: -

27,100

FEATURING: New products ana where to buy
them! How to make volune climb! Displays that belp
sell! How to meet the price-cutting trend! How to an-
ticipate record sales! How to make credit selling work!
How to make servicing pay off ! In short: How to belp
the trade make miore money!

Caldwell-Clements serves every carner of the
radio-electronic field with engineering hand-
books, manuals, marketing data and directoriesl
We will be glad to send manufacturers and
agencies additianal marketing information or

a sample of this literature on written request.

@d&(wefl-@lemmtd, 7(46., 480 Lexington Ave., New York 17, N.Y., Plaza 3-1340

Cleveland 14 Chicago 6 Los Angeles 5 San Francisco 4
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/
Qolg “Specials” have always been a Conant specialty
gOQ Conant designs and laboratory production

methods permit the production of special

[
" \ rectifhier assemblies at regular prices.
Yy \\ It your specifications are on file at Conant,
Lo you can be sure of receiving rectifiers

ey

which will fit the job.
Your specifications must contain
the following information:

e A N AN

e

1 The maximum range of forward resistance

o
S

at a definite value of current.

s

:i\{\’: o
~"ﬂh¢
(A

2 The maximum inverse current per disc.

R T T

The ambient temperature at which above

)\{\v *\\.1 values are to be measured.

7 h

f % 3 4 A definite statement of the method used
P | B

/ ? \! to make the above measurements and a

| )’ b schematic of your test circuit,

The above can then be interpreted
to fit Conant test methods.

N e

e

P

\ Fnslvenient M/{e@d
ELECTRICAL LABORATORIES

6500 O STREET, LINCOLN 5, NEBRASKA, U.S. A.

20 Vesey St., New York 7, New York 518 City Bank Bidg., Kansas City 8, Mo. 1526 ivy $1, Denver, Colo.

85 E. Goy St., Columbus, Ohio 1212 Comp St., Dallas 2, Texos 4214 Country Club Dr., Long Beach 7, Cal.
600 S. Michigan Ave., Chicogo 5,1ll. 378 Boulevard N. £, Atlonta, Ga. Export Div.,75 West St.,,New York 6, N, Y.
1215 Harmon Pl., Minneapolis 3, Minn, 4018 Greer Ave., St. Louis, Mo. 50 Yormouth Rd., Toronto, Canado
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(Continued from page 118)

supplied with the VM-27-A or VM-
27-ZC voltmeters is a 6H6, Its base
is removed and the leads are wired
directly into the circuit. The probe
housing is molded of mica-filled
phenolic with the high terminal in
the nose and ground stud on the
side. A 0.63 microfarad coupling
condenser is connected between the
nose stud and one diode. The probe
responds to all freguencies without
the need for greater coupling ca-
pacitance at low freguencies.

Probe Design

The probe resonates at about 250
me with the input terminals short-
ed, but it may be used at even
higher frequencies across low im-
pedance circuits. This resonant
rise will cause the probe to indi-
cate 6 or 7% high at 100 mec, but
the manner in which connections
are made to the circuit will usu-
ally be more important at such fre-
guencies than are its frequency
characteristics.

A special high-frequency probe
can be substituted generally for all
measurements at frequencies above
50 mec. This probe has -an input
capacitance of only 0.75 mmfd
(lower than any other probe avail-

“able) and one-tenth the sensitivity

of the standard probe, so that a
direct multiplying factor can be
used. The input impedance at low
frequencies is determined by the
diode and its associated resistors.
Under most conditions of voltage
and frequency, it will have a value
eqguivalent to a resistance of 4 meg-
ohms.

The input resistance of 7 meg-
ohms for d¢ measurements is de-
termined by a resistor internally
shunted across the input. It is
followed by a 1 megohm series re-
sistor and an 0.01 microfarad shunt
capacitor for filtering out any ac
component of the applied voltage.
For special tests, the 7 megohm re-
sistor may be disconnected, pro-
vided the effects of grid current are
taken into consideration.

The input capacitance (b mmifd)
is made up of a number of com-
ponents, each of which contributes
some loss. Considering all capaci-
tance and loss factors, the probe
input at radio freguencies is equiv-
alent to a 5 mmf capacitor with a
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power factor of 0.5%, equivalent to
a capacitive reactance of 31700/f,.
shunted by a resistance equal to
1/PF, or 200 times this reactance,
ie. 6.3 106/f,... At intermediate fre-
quencies the input may be consid-
ered as the low-frequency and
high-frequency impedances in par-
allel.  The low frequency resist-
ance may be neglected at all but
the lower radio frequencies as the
loss factor in the input capacitance
will predominate. It is interesting
to note that the characteristics of
the input capacitance determine
the input shunt resistance at high
frequencies to such an extent that
it is practically impossible to deter-
mine by measurement whether the
diode is turned on.

The probe time-constant is an
important specification where very
low audio frequencies or pulses are
to be measured. Increasing the
time-constant results in an increas-
ingly sluggish response, and if this
is done simply by increasing the
diode load resistor, grid current
trouble from the dec amplifier may
be encountered.

The standard probe, with its self-
contained large coupling capacitor,
responds down to low audio frequen-
cies. It is recommended for use up
to 50 mc and, at somewhat reduced
accuracy, to over 100 me. For a
probe to be generally useful at fre-
quencies above 50 mc, the resonant
frequency should be raised, the
transit time reduced and, most im-
portant of all, the input capacity
should be greatly reduced.

RCA Viector’s New Offices

RCA Vietor Division’s New York
and Chicago regional! offices have
been moved to newer and larger
quarters. The New York office,
managed by M. F. Blakeslee, is now
at 36 W. 49th St. (Radio City),
while the Chicago office is located
in the American Furniture Mart
Bldg., 666 N. Lakeshore Dr., and is
managed by H. A. Renholm.

Hallicrafters” New Plant

The Hallicrafters Co., manufac-
turer of radio equipment, has
moved to 4401 West 5th Ave., Chi-
cago 24, the location of its large
new plant and extensive labo-
ratories.

TELE-TECH » March, 1947

... that’s why Webster Electric Tone Arms and Cartridges
are widely used on popular priced phono-combinations and
record changers.

The Webster Electric crystal cartridge is a uniform producer
of true tone quality. In addition to faithtul reproduction, they
are dependable and have long life. Their past record of per-
formance insures their future dependable service.

The Webster Electric cartridge has balanced construction that
produces maximum output at designated tracking pressures—
with minimum distortion and minimum mechanical reproduc-
tion. There are models designed for sharp cut-off at higher
frequencies, while others provide response over an exceptionally
wide frequency range through use of an extremely lightweight
moving mass—a Webster Llectric development. Sharp reso-
nance peaks are avoided and efficient performance obtained.

Write Webster Llectric Company, Racine, Wisconsin, for full
information and complete listing of tone arms and cartridges
that are now available.

(Licensed under patenis of the Brush Development Company)

WEBSTER /| ELECTRIC

RACINE WISCONSIN

S ———
Established 1909
Export Dep!. 13 E. 40th Streel, New Yerk (16), N. Y. Cable Address "ARLAB" New York City

“"Where Quality is a Responsibility and Fair Dealing an Obligation”

Every Manufacturer

Keeps His Business Eye

on Satisfying the Customer
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All the materials which go

into the making of a coil may
be available but more, much
more is required.

There must be specialized
machines and, above all, the
“know-how” which comes
only through engineering
skill and years of experience.

The integrity of your sup-

FE gy

- & : plier is your real assurance
Pl of dependability.

Our knowledge and modern

Belgaa e
i

facilities are always

of your service.
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NAVIGATION AIDS

(Continued from page 75)

In order to search for a desired
ground beacon an external manual
control is switched into the grids
of Vg and V7 and the strobes may
then be moved back and forth un-
til a signal is picked up.

An indication of the signal is
given visually by a neon lamp in
the plate of V17 which is turned on
by the integrated positive pulse
from Vi4, whenever the wide strobe
contains a signal.

A rate-measuring unit has been
built in a separate box which may
be added to the distance indicator
unit. Without going into details
it may be mentioned that this rate
unit is intended to provide ground
speed on a meter, with a suggested
scale reading from minus 50
through zero to plus 300 miles per
hour. The operational accuracy is
not yet known, though bench tests
indicate the instrumental accuracy
is of the order of two or three miles
per hour. In the event that the
rate meter has a useful application
it will be built into the distance in-
dicator unit. '

Long Distance Navigation

The conference adopted low fre-
quency Loran for long distance
navigation and set up a schedule
for the installation of stations all
over the world. Almost all the in-
formation that has been published
on the subject of Loran has referred
to the so-called standard Loran
which operates in the vicinity of
1.95 me. Low frequency Loran, on
the other hand, operates at 180 kc
with a 10 ke bandwidth.

At this frequency, ground wave
propagation may be relied upon to
a distance of 1500 to 2000 miles.
Long pulses, (300 micro-secs.), and
large antennas (625 ft.), umbrella
loaded, are proposed. The base line
used is long. The experimental
system set up for test by the U. S.
Navy in 1945 consisted of a master
at Cape Fear, N, C., with slaves at
Brewster, Mass.,, and Key Largo,
Fla. Standard Loran receivers
equipped with a converter for the
low frequency were used and in fact
this is the recommended type of
operation.

Television technics are used in
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the receiver and indicator circuits.
The receiver diagram shows an rf
ambplifier which is tunable to four
frequencies. The IF amplifier band-
width is 45-60 ke. The gain of the
third IF is gated in synchronism
with the two parts of the indicator
display, so that different degrees of
gain may be used for master and
slave pulses in order that pulse
amplitudes may be matched on the
display.

The Indicator block Fig. 13 is
quite complex and may be analyzed
from the diagram. One of the
counter circuits is shown in detail
in Fig. 12. The 100 kc crystal,
which controls all timing operations
is followed by a limiter stage (not
shown) in which a triode tube is
driven from cut-off to saturation.
The resulting voltage is applied at
A to a cathode follower buffer
stage, Ty which drives the blocking
oscillator counter circuit Tp. The
positive bias and the time constant
in the grid circuit are so arranged
that Ts fires on every fifth pulse
from Ty. The output at the plate
consists of sharp negative and
positive pulses as shown at B.

Instrument Landing System

The instrument landing system
standardized by the convention was
- the localizer-glide path intersect-
ing beam scheme wherein the pilot
keeps his attention fixed on & cross
pointer meter and keeps the two
needles in the center. This scheme
is easily adapted to automatic flight
inasmuch as the voltages which
actuate the meter needles can also
be used to control automatic pilot
systems. In fact many complete
landings have been made under
such automatic control.

The conference did not limit it-
self to the existing system in which
the localizer beam is sent out on a
frequency of around 110 mc and
the glide path arourid 333 mc but
also recommended the further test-
ing and development of the UHF
microwave system proposed by
Sperry Gyroscope Co. and operat-
ing at 2616 to 2640 mec.

The localizer transmitting equip-
ment provides two radio frequency
patterns overlapping so that the
equisignal zone produces a straight
plane through the equipment. One
rif pattern is modulated with 90
cps and the other with 150 c¢ps.
In the models used during the last

TELE-TECH ¢ March, 1947

CERAMIC
CAPRCITORS

General purpose capacitors adequately
meet the requirements of small AC-DC

WIRE
WOUND
RESISTORS

sets. Their reliable performance and long
life make them especially desirable in
applications where other types of more
expensive units must be replaced. In ad-
dition HI-Q general purpose capacitors
avoid aging and comparable reduced
performance.

We shall be glad to submit samples for
your examination.

FEED-THRU &
STAND - OFF
CAPACITORS

CHOKE
COIiLs

ELECTRICAL REACTANCE

C OR P ORA AT | ON:
- FRANKLINVILLE, N.Y.
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Micah is Long-Lived . . .

Micah is long-lived. This perennial juvenile has
)drunk from the proverbial fountain of youth and
eschews vitamin pills and glandular extracts. Gray-
bearded old men remember him when they were
still in swaddling clothes! It's youth! Youth! Youth!

And mica (without the "h") is long-lived, too.
Motors and such may wear out, coils and wire may
disintegrate, but mica marches on, unchanged by
the years. Nothing else lasts as long, nothing else

performs as well. There is no substitute for mica.

And there is no substitute for Macallen Mical

When You Think of MICA, Think of MACALLEN

16 MACALLEN STREET—BOSTON 27
CHICAGO: 565 W. Washington Blvd, CLEVELAND: 1231 Superior Ave,
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few years the modulation is ac-
complished with a mechanical
variable inductance chopper as il-
lustrated on the accompanying
chart. However, later equipment
produces modulation by electronic
means. Part of the sideband ener-
gy is separated from the carrier.
The carrier and half side bands are
fed to the carrier loop, the major
portion of the remaining sidebands
being fed to the sideband antennas
and a small amount to the auxiliary
antennas.

Monitoring of the equipment is
provided by the course detector
which is located on course 200 feet
from the truck and feeds signals
back to the indicator box. The
course sharpness is 2 db per degree
and the clearance between 90 and
150 cycle signals is greater than 6
db at all points more than 5 deg.
away from the course.

The glide path transmitting
equipment provides an equisignal
path at an angle to the ground.
The antennas must be mounted at
carefully controlled heights above
the ground to provide the proper
radiation pattern. By adjusting the
power ratio between the two an-
tennas and directing the upper
antenna 12 deg. from the runway
the straight line glide path with a
point of contact on the runway can
be obtained. The equipment itself
is located 400 feet off the runway
to one side.

The marker beacon equipment is
associated with the system to pro-
vide positive identification of the
plane’s progress along the approach
path.

VHF Air Traffic
Moved to 122.5 me

It is expected that by now all air-
field traffic control towers will have
changed their VHF f{requency to
the new spot at 1225 mc allotted
for that purpose commencing Jan-
uary 1 of this year. The old ire-
dquency was 131.9 mec.

Plastics Convention
and Exhibition

The Society of the Plastics in-
dustry will hold its annual National
Convention at the Stevens Hotel,
Chicago, May 6-10. Scheduled to
be held concurrently at the Coli-
seum is the Society’s National Plas-
tic Exposition,
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PHILCO PROJECTION
TV RECEIVER

(Continued from page 41)

“One technical issue in this pro-
ceeding is the question of how
bright a picture is achievable and
how an increase in contrast affects
the need for brightness. CBS has
suggested that with more contrast,
less brightness is desirable. Philco
has argued that both brightness
and contrast are necessary. And
with higher brightness, flicker is
a problem at the lower frame rate.

“The Philco receiver is an im-
portant advance in the art because
it provides a substantial increase
in usable brightness {(of the order
of four times) over conventional
projection systems and in addition
provides substantial protection
against room illumination, which
means increased contrast. It rep-

“ resents the logical way to obtain
both increased brightness and in-
creased contrast.”

ACOUSTICAL DESIGN
OF BROADCAST STUDIOS

(Continued from page 55)

ing for the filtering action of the
air in the studio at the high fre-
quencies.

(4) Due to the dispersion of
sound from the convex surface,
there is a great reduction in inter-
ference between the direct and the
reflected sound waves,

(5) A relatively smooth sound
decay curve is produced and echoes
are minimized.

REFERENCES
Acoustical Materials Association,
Bulletins VII and VIII.
Boner, C. P., “Performance of

Broadcast Studios Designed with
Convex Surfaces of Plywood,” J.
~ Acous. Soc. Amer. (Oct. 1941).

Morris, Robert M. and Nixon,
George M., “NBC Studio Design,”
J. Acous. Soc. Amer., 11, 48 (1939).

Potwin, C. C., and Maxfield, J. P,
“Planning Functionally for Good
Acoustics,” J. Acous. Soc. Amer,,
11, 390 (April 1940),

Rettinger, M., “A Modern Music
Recording Studio,’” Broadcast
News (Jan. 1945).

Volkman, John E. “Polycylindri-
cal Diffusers in Room Acoustic
Design,” J. Acous. Soc. Amer. 13
(Jan. 1942),
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TURNER MICROPHONES GIVE YOU ALL

THE

Ingenuity and skill in applying sound engineering principles
and combining them with modern streamlined styling have
made Turner the top name in microphones. Whatever your
need for accurate pickup and true life reproduction of
voice or music there’s a Microphone by Turner to do the job.

TURNER MODEL 211 BROADCAST QUALITY DYNAMIC

Engineered for the critical user who is satisfied only by finest
reproduction, the Turner Model 211 Dynamic utilizes an
improved magnet structure and acoustic network. The high
frequency range is extended and the extreme lows raised
2 to 4 decibels. A specially designed precision diaphragm
results in extremely low harmonic and phase distortion with-
out sacrifice of high output level. Very sensitive to variations
in tone and volume, its accurate pickup and smooth response
is free from peaks or holes from 30 to 10,000 c.p.s. Ideal
for both voice and music, the Turner 211 is recommended
for quality recording, sound system, public address, and
remote control broadcast work. It may be used with utmost
confidence indoors or out, in any climate or temperature.

SPECIFICATIONS:

"TURN TO

LICENSED UNDER U. 5. PATENTS OF THE AMERICAN TELEPHONE AND TELEGRAPH COMPANY

® Ovtput Level: 54db below 1 volt/dyne/ sq. cm. at high impedance.
® Response: Substantially flat within =5db from 30 to 12,000 c.p.s.
® Impedance: 50 ohms, 200 ohms, 500 ohms, high impedance.

® Directivity: Semi-directional. Non-directional when tilted full 90°.
@ Case: Salt-shaker type in rich satin chrome finish.

® Cable: 20 ft. shielded heavy duty 2-conductor removable cable set.
® Stand Coupler: Standard $4-27 thread.

Ask your dedler for details or write

THE TURNER COMPANY

923 17th Street N. E., Cedar Rapids, lowa

TURNER FOR THE FINEST IN ELECTRONIC EQUIPMENT

AND WESTERN ELECTRIC COMPANY, INCORPORATED
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HERE'S THE NEW

INDUSTRIAL and TELEVISION

POCKETSCOPE

MODEL S-II-A

" WATERMAN!

- An OSCILLOSCOPE of
UNUSUAL VERSATILITY,

UTILITY and
PERFORMANCE

A 3 INCH
0SCILLOSCOPE
for MEASURING

AC and DC!

99

F. O. B., PHILA.

AMPLIFIERS for vertical and horizontal deflection as well as intensity . ., Linear
time sweep from 4-cycles to 50-kc with blanking of return trace... Sensi-
tivity up to 100 mv/in . . . Fidelity up to 350-kc through amplifiers . . . Atten-
vators for AC and DC . .. Push-pull amplifiers . . . Anti-astigmatic centering
controls ... Trace expansion for detail observations.

Chassis completely insulated from input circuits assures safety in

ABLE! . X o : .
?!c‘)'RxTT‘ xL.‘.'E“ industrial applications . .. Direct connections to deflecting plates
8% Ibs and intensity grids from rear...Retractable light shield...
: : f Detachable graph screen ... Handle . . . Functional layout

of controls,

WANTED: Graduate radio engineer for
Research and Development work on high
frequency antennas and transmission line..
Firm is a progressive subsidiary corporo-
tion of one of the nation’s largest radio
manufacturers, and is located in the Mid-
dle West. Salary to be commensurate
with qualifications of accepted person.

Box 3470 — Tele-Tech
480 Lexington Avenue, New York 17, N. Y,
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TV DEMONSTRATIONS

(Continued from page 69)

four channels, viz. red, green, blue
and sound. The receiving antennas

- were dipoles with reflectors, af-

fording a gain of 10, located at a
height of 66 ft.

For the first time the simul-
taneous system RCA showed studio
pickup. This was accomplished by
flying spot scanning from a cath-
ode ray tube. The reflected light
from the subject’s face was collect-
ed by a lens, split into the desired
three colors by mirrors, and passed
on to three photo tubes, responding
respectively to variations of red,
blue and green light. In this ex-
periment the area that could be
scanned naturally was limited, It
is imagined that performing in a
dark studio is a little trying for the
performers, But certainly it is a
cool studio, The eyes and the color-
ing of the girl we saw by televi-
sion did not appear natural but the
experiment was a success,

Impressions of An Observer. The
writer was seated at the same dis-
tance from the receivers that he
was on the preceding day, about
55 ft. He observed the color fidel-
ity was satisfactory, the shades of
red were deep and especially pleas-
ing; when producing a black-white
picture the whites were really
white. The pictures were larger,
(15 by 20 in. vs. 7% by 10 in.).
They were about the same bril-
liancy as the CBS pictures, (8 ft/1).
There was no flicker or color break-
up even when viewed at a distance
of 4 ft. The lights in the room
were dim. When they were raised
to give an ambient illumination of
2.6 ft/] the pictures were somewhat
washed out but still usable. When
the receiver controls, including the
electrical controls for registration
of the three images, were pur-
posely thrown out of adjustment,
the time required to readjust was
short. A reselufion chart was not
shown 8o the actual resolution
could not be compared with that
demonstrated by CBS. The spe-
cial NBC-RCA color movie made a
good impression on the audience.
Suggested improvements would be
more power on the sound channel
and increased picture brightness.
The RCA engineers, once the dem-
onstration started, left the receiver
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control knobs alone during the
tests. This was a relief after the
CBS experience in this regard. The
majority of the visitors agreed that
all in all it was a very satisfactory
demonstration,

Technical Considerations Regard-
ing Transmission. It was proven
that when the RCA simultaneous
color system is operating, a stand-
ard black-white receiver can obtain
satisfactory monochrome pictures
by using a small converter to
change the received uhf signal to
the proper hf signal. The receiver
is tuned to the green channel which
also carries the synchronizing sig-
nal. Conversely a color receiver
with an adapter can receive mono-
chrome transmissions in black and
white. This proves the compatabil-
ity of this system with the present
standards.

In the demonstration a band-
width of 14.5 mc was utilized. This
can be reduced to 12.5 mec by mix-
ing the high frequency components
of the three colors, as explained

and demonstrated by Dr. Engstrom.

There was no noticeable change in
picture quality when this was done.
For network operation a bandwidth
of 4 mc would be assigned to green
and red,.with 1.5 mc alloted to blue.
'If necessary the bandwidth for
each color could be restricted so
that about the same definition can
be expected for this system as for
the sequential system when trans-
mitted by coaxial cable.

RCA’s Simplified Color Receiver,
Parts for a low-cost color receiver
of the projection type were shown.
The receiver will use 35 tubes. The

light source consists of three 1%

in. diam. projection tubes, operated
at a plate voltage of 15 kv, spaced
90 degrees around an optical sys-
tem] the"projection lens of which
is an f2. The picture brightness
will be 15 to 20 ft/1.

In reporting the RCA demonstra-
tion it should be mentioned that
several observers, mostly from CBS,
found faults in the pictures such
as: non-uniform lighting, poor
sound, yellow halation, lack of
sharpness, lack of exact color reg-
istration, etc. The answer made
by RCA to most of these criticisms
was that the system now is only
experimental. It will take several
years to develop it to the commer-
cial stage.

TELE-TECH ¢ March, 1947
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" BW/J can help you reduce

PRODUCT COSTS.....

A seasoned staff of spring engineers, with
outstanding experience in the field, is ready
to work with you, at all times. Their purpose
is to help assure the design and production
of the best, most economical springs for your
products.

GUIALS can help you maintain

PRODUCTION SCHEDULES...

Lewis dependable delivery will help your pro-
duction schedules stay “on the beam.” Lewis
expediters make no exceptions to the rule
that your production schedules are Lewis
broduction schedules

GUALS can help you assure
The QUALITY of YOUR PRODUCT

Engineering know-how combines with man-
ufacturing know-how at Lewis in a contin-
uous effort to help you maintain and if
possible, improve the quality of your product.
Building better springs is always a challenge
to the Lewis production staff,

LEWIS SPRING & MFG. CO.
2640 NORTH AVENUE, CHICAGO 47

If YOU have an unusual spring or
wireform problem right now ... calt
on Lewis for prompt vnusual seryice,
There's no obligation, just drop us a
line, and the lewis representative
near you will gladly call
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PRECISION

. . = For Dependable
Commercial Service

Designed for the rigors of com-
mercial service in all types of
radio communication . . . broad-
cast, mobile, aircraft, police.
Precision made for utmost in
stability, dependability, trouble-
free operation. Calibrated with-
in .005 per cent of specified fre-
quency . . . range 1.5 to 10.5
MC. Temp. coefficient less than
2 cycles per megacycle per de-
gree centigrade. Weighs less
than 34 ounce. Gasket sealed
against  contamination  and
moisture. Meets FCC require-
ments for all above services.
See your jobber—Petersen Radio
Company, Inc., 2800 W, Broad-
- way, Council Bluffs, Iowa. (Tel-
ephone 2760.)

+

Precision

CRYSTALS

SPRINGS

CODE CARD SYSTEM

4+~ Removable Self-Starter Strip exposes ends of Labels for you to peel!

v, DON'T PICK. USE SELF-STARTER STRIP TO PEEL LABELS./
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QUIK-LABELS code Wires, Leads, Circuits, Relays, Parts, etc., faster
and cheaper, ® Pre-cut to exact size, QUIK-LABELS come on handy
cards. ® Ready to use, they stik-quik without moistening, replace
slow and costly string tags, roll tapes, decals, stencils, metal tabs, etc.
® Resist dirt, grease, oil, abrasion. @ *Self Starter Strip automatically
exposes ends of Labels for you to grasp instantly—no more finger-
picking,

W. H. BRADY COMPANY Established 1914
Manufacturers of Self-Sticking Tape Products
808 N. 3rd STREET, MILWAUKEE 3, WISCONSIN
I'm interested. Send me all the facts on QUIK-LABELS.

PLEASE ATTACH TO YOUR COMPANY LETTERHEAD

TELE-TECH +« March, 1947
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WIDE READING

(Continued from page 88)

‘where the X’s indicate the react-
ances of the capacitors specified by
the indices on the drawing. Vari-
ation of X., the reactance of the
neutralizing capacitor, permits con-
trol of power amplification, stabil-
ity, and amount of feedback, the
neutralization then being insured
by suitable selection of Z.
Currents through the grid-cathode
and plate-grid capacitances pro-
duce a positive or negative feed-
back voltage. across the grid react-
ance, 4. A further negative feed-

Fig.1l—Neutralization by cross-connected
capacitors and reactance between grids

back voltage is generated by the
plate current passing the cathode
resistance, Stability conditions
therefore may not be met, although
neutralization is assured. Stability
is obtained if C, is greater than or
equal to C:,; the reactance, Z, be-
tween the two grids is then in-
ductive,

Power amplification will decrease
as the neutralizing capacitance, C,,
is increased. If the neutralizing ca-
pacitance is less than the plate-fila-
ment capacitance, the stage will
operate with low excitation power
and high power amplification.

Chicagoland Officers

The Chicagoland Chapter of The
Representatives at a recent meet-
ing elected the following new of-
ficers: President, LeRoy Beier;
vice-president, Gordon Gray; treas-
urer, Bill Ellinger; secretary, R.
Edward Stemm.

New Erco Home

Considerably enlarged quarters
have been occupied by Erco Radio
Laboratories, Inc., in a building es-
pecially designed and built by the
company for its own use. The new
address is Stewart Avenue Eagst,
Garden City, New York.

TELE-TECH ¢ March, 1947

llinois...Your perfect source fo

ELECTROLYTIG
CAPACITORS

fo meet
your needs

Our new plant is humming . . . turning out
Capacitors of finest quality . . . serving“‘.-d‘ur
growing list of customers. At lllinois as’
always, the emphasis is not on quantity
but on quality condensers of lightweight,
compact construction endowed with
ruggedness for long life. Latest and most

modern production equipment, newest
manufacturing techniques and the rigid
control standards of our trained ‘
engineering staff is guarantee of the best
in Capacitors.

Your copy of our latest catalog is

ready for you. Write for if today.

ILLINOIS CONDENSER CO.

1616 NORTH THROOP STREET +« CHICAGO 22, ILL.

e WANTED e
DEVELOPMENT ENGINEERS
(Project)

Several positions available for graduate en-
experienced in  VHF
communication equipment design.

gineers techniques,
Excellent

opportunity for right men, Midwest location.

- BOX 3471 — TECH-TECH
480 Lexington Ave. New York i7, N Y.
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This new space saving
capacitor connector
provides a greater de-
gree of filtering than
conventional by-pass
installations.

H.H. BUGGIE & (0.

TOLEDO 1, OHIO
SEE OUR BOOTH—LR.E. SHOW

4
)

WHAT’S NEW

(Continued from page 116)

PAGING SPEAKER
(Use Inquiry Card, Mentioning No, 348}

Immunity to moisture, salt-spray,
wind and vibration is characteris-
tic of Model MIL industrial paging
speaker which is equipped with a
reflex air column and built-in PM
dynamic driver unit. Model MIL
can be used in talk-back circuits
and has a confinuous power ca-
pacity of 5 watts. Frequency re-
sponse is from 400-9000 cycles with
a, dispersion angle of 120 degrees.
It can be supplied with 8 or 45
ohms voice coils. Weight of the
unit is 3% lb.—University Loud-
speakers, Inc., 225 Varick St., New
York 14.

DUAL BAND FM RECEIVER
(Use Inquiry Card, Mentioning No. 349)
Available with or without power

supply and audio amplifier, for
rack-mounting or as illustrated, the
REL model 646 FM receiver for
broadcast stations covers the range
from 42-50 mc and 88-108 mc. The
12-tube receiver has a frequency
response within =1 db from 30 to
15,000 cycles with a distortion of
less than 1.5% at 10 watts output
from 50 to 7500 cycles. For all in-
put signals exceeding 4 microvolts
the output signal-to-noise ratio is
within 3 db of the optimum ob-

‘tainable in the band from 50 to

15,000 cycles. IF rejection is better
than 65 db and image rejection
better than 45 db. Receiver noise
is 70 db below full output. Eight
and 500 ohm output terminals are
provided. Controls include rf gain
and tuning, af gain and power,
band change switch, tuning and
balance meter. The unit operates
on 115 volt, 60 cycle, ac and con-
sumes 125 watts.—Radio Engineer-
ing Labs, Inc., 35-54 36th St., Long
Isiand City 1, N. Y.
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MARINE POWER RECTIFIERS
(Use Inquiry Card, Mentioning No. 350)

While primarily designed to elim-
inate running the auxiliary gener-
ator when a ship is tied to dock,
the marine power rectifiers model
A46 and A56 may be used for a
wide range of industrial applica-
tions. Model A46 operating on the
115 volt, 60 cycle, ac line, consumes
35 amps. at full load and supplies
110 to 150 volts de at 20. amps.
Model A56 also operates off stand-
ard ac line, consumes 15 amps. at
full load and has an output of 6
to 40 volts de at 20 amperes. Both
models are identieal in appear-
ance, have fan-cooled selenium rec-
tifiers, and are provided with dc
and ac switches., Output voltage can
be adjusted in 50 steps by means of
coarse and fine tap switches, The
units are equipped with de and ac
fuses and indicating meter.—Radio
Controls Inc., 110 Greenwich St.,
New York 6, N. Y.

AMATEUR TRANSMITTER
(Use Inquiry Card, Mentioning No. 351)

This amateur transmitter is the
first to be developed in which pro-
visions are made to permit all types
of emission allowed to amateurs by
FCC regulations—CW, AM, FM and
ICW. Output is conservatively rated
at 100 watts to any type antenna.
The tube line-up includes a 6J5
variable frequency oscillator, a
6ACT class C buffer amplifier or
crystal oscillator with provision for
two crystals, a 6ACT reactance fube
modulator for FM in any band pro-
viding adjustable deviation from
zero to 75 ke, four slug-tuned 6L6
doublers or triplers, and a 3D23
tetrode output tube; there is also
a 68N7 for ICW, with variable tone.
For AM modulation there is a 6SJ7-
6J5 speech stage and two 807 modu-
lators. Power supplies include a
S5R4GY for the exciter, a bR4GY for
the modulator and speech ampli-
fier, an 80 for the screens of the
modulators, a 6X5GT for bias and
a pair of 866A’s for the final ampli-
fier. Single dial tuning covers each
band (10, 11, 15, 20, 40 and 80
meters), with plug-in coils for the
final. The transmitter is supplied
with all tubes and coils and. sells
for $450. — Supreme Transmitter
Corp., 280 Ninth Avenue, New York.
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PORTABLE MARINE RECEIVER
{Use Inquiry Card, Mentioning Mo. 352)

Model MR-3 two-band marine
radio receiver operates on battery
power or on ac-dec supply. Having
a sliderule dial and a built-in loop
antenna, the set can be used on
the marine and on the standard
broadcast band. The receiver is
weather resisting.— Jefferson-
Travis, Inc., 380 Second Ave. New
York 10, N. Y.

CRYSTAL MICROPHONE
(Use Inquiry Card, Mentioning Mo. 353)

Recommended for use with pub-
lic address and paging systems and
communication applications Con-
neaut model 600S crystal micro-
phone hds” relatively high output
and a wide frequency range, smooth
up to 10,000 cps. It is equipped with
type S on-off switch. The unit has
a chrome body and a plastic grille.
—The Astatic Corp., Conneaut, Ohio.

FM & TV DIPOLES
{Use Inquiry Card, Mgnfioning Mo, 354)

Bakelite and polysterene have re-
placed the wooden spreaders and
mounting members on the new line
of Taco dipoles for television and
FM. For the downlead, a ribbon
transmission line, comprises two
stranded conductors insulated by a
wide band of polysterene resulting
in a loss per 100 ft. of only .02 db
at 10 me, 1.25 at 50 mc, and 2.1 db
at 100 me, with 300 ohm surge im-
pedance. Enamel - finished steel
tubing is used for the supporting
"members—Technical Appliance
Corp., Flushing, N. Y.

TELE-TECH + March, 1947

TRANSCRIPTION TURNTABLE
(Use Inquiry Card, Mentioning No. 355}

This 12 in. transeription turn-
table wil play 6 to 16 in. records and
transeriptions at 33% and 78 rpm.
The amplifier supplies four watts
undistorted output and is provided
with a 3-position fixed tone control
and an RCA accordion speaker
mounted in the lid. The pickup is
mounted on an extension bracket
for maintaining proper alignment.
Microphone input for PA use may
be added.—United States Recording
Co., 1121 Vermont Ave., NW., Wash-
ington 5, D, C.

YHF TRANSMITTER
(Use Inquiry Card, Mentioning MNo. 356}

Occupying a minimum of space

type TV-50-A vhf transmitter for
ground-air communications Iis

housed in a welded steel cabinet -

and may be serviced from the front
while in operation. The transmitter
can be supplied for any frequency
from 100 to 162 mc and has a power
output of 50 watts at 100 to 140
mec and 40 watts at 140 to 160 mec.
Power input is 115 volt, 60 cycle, ac.
Having a modulation capacity to
95% at 400 cps with less than 10%
distortion, the unit has irequency
response of 150 to 4000 cps within 3
db of 1000 cycle response. An audio
peak limiter limits positive and
negative peaks within 1/100 second,
so that 12 db increase will not
cause overmodulation or more than
5% increase in distortion. The
transmitter feeds into a 50 to 75
ohm concentric cable—Radio Re-
ceptor Co., Inc, 251 W, 19 Si., New
York 11, N. Y.
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TWO MODELS |

OF THE

g

COAXIAL LOAD RESISTOR |

1 KW RATING

(with auxiliary cooling)

300 WATTS

{without cooling)

Botk Offer

A CONSTANT RESISTANCE

or 51.5 OHMS
"AT FREQUENCIES FROM DC ~
TO OVER 1000 MC

MODEL 81
;e'/‘

75 WATTS RATING

(with auxiliary cooling)

50 WATTS

(without ¢ooling)
BIRD ELECTRONIC CORPORATION
1800 EAST 38th STREET
r CLEVELAND 14, OHIO

BIRD ELECTRONIC

Instrumentation for Coaxial Transmission
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Y2 WAVE DRIVEN
DIPGLE

SPACED .7 OF A
‘WAVE LENGTH
FOR OPTIMUM
VERTICAL PATTERN

V2 WAVE DRIVEN
DIPOLE

SPECIFICATIONS

Two !/2 Wave Dipoles
Driven in Phase and
Spaced .7x for Op-
timum Vertical Pattern.

Can Be Fed with Yarious
Types of Transmission

Lines.

Matched to 50 ohm line;
V.S.W.R. less than [.5-1
from 152-162 MC.

Entirely enclosed in a
non-metallic pressurized
housing for ultimate
weather protection.

Available for immediate

delivery through manu- -

facturers of 150 MC
equipment. g

The

WORKSHOP

ASSOCIATES,INC.

Specialists in

High Frequency Antennas

66 Needham 5t
Newton Highlands 61, Mass.

w¥i §.E UOHIG DUUNO e

134

NEW DESIGN PARTS
SEE PAGE 96

MARINE POWER RECTIFIER
(Use Inquiry Card, Mentioning No. 357)

Operating directly off the dock-
line when the ship is tied to dock
the marine power rectifier model
A-66 can be used for all applica-
tions where 6 or 12 v. dc at a maxi-
mum of 50 amps. is required to
charge batteries. The continuous
duty unit, which coperates off the
115 volt, 60 cycle, ac supply and
consumes 10 amps. at full load,
consists of a convection cooled sele-
nium rectifier and control panel.
An indicating ammeter, 6-12 volt
switch, pilot lamp and input fuse
are provided. Charging rate may be
adjusted by means of tap switch
on the control panel. The unit
weighs 60 lb.—Radio Controls, Inc.,
110 Greenwich St., New York 6, N.Y.

INTERCOM SYSTEM
(Use Inquiry Card, Mentioning No. 358)

Equipped with compact speaker
stations as small as an ordinary
desk clock this 2-station intercom
system has separate amplifiers and
speakers, permitting remote loca-
tion of the amplifier at any out-of-
the-way point. Conversation may
be carried on at normal voice level
using a two-position switch, which
returns to the “listen” position,
when released. A 3-in. speaker is
used. The system connects to any
110-volt, ac or dc outlet. Additional
stations up to five can be connected
to the amplifier—RCA Victor Div.,
Radio Corp. of America, Camden,
N.J.
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EASY ON THE EAR
WITH

e That’s what counts with
your customers! Give them
faithful reproduction, free
from wow and rumble, and
your selling job will be easier
and more profitable.

You’ll get that fine per-
formance from our complete
Smooth Power line of phono-
motors, recorders and com-
bination record-changer re-
corders. They’re carefully
engineered and faithfully
built for quick “pick-up, con-
stant speed and freedom from
noise and vibration. They’re
easy on the ear.

They’ll make fitting com-
panions for your own fine
products.

Mode! LX
Smooth Power
Motor

e (GENERAL

INDUSTRIES co.

DEPT ML . ELYRIA . OHIC
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SMALL INTERCOM
{Use Tnquiry Gard, Mentioning No. 359}

Designed to aid in the training of
pilots the Handi-Phone intercom is
used in combination with a head-
set, worn by the student pilot and
permits him to receive instructions.
The voice is transmitted clearly
even under adverse conditions in-
volving high noise level. The com-
pact unit is made of black molded
plastic, and is.equipped with press-
to-talk switeh, transmitter, trans-
former and jack. It is powered
with two standard flashlight bat-
teries and weighs only ten oz.—Wm.
J. Murdock Co., Chelea 50, Mass.

CRYSTAL MICROPHONE
(Use Inquiry Card, Mentioning No. 360}

For commercial sound work, re-
cording, and communications, low-
cost model 905 crystal microphone
offers an output level of — 54 db
with & frequency response substan-
tially flat from 50-7,500 cps. The
polar pattern is non-directional at
low frequencies becoming direc-
tional at higher frequencies. The
unit is equipped with 8 ft. or 20 ft.
of shielded cable—Electro-Voice,
Inc., Buchanan, Mich.

HIGH Q ANTENNA WIRE
(Use Inquiry Card, Mentioning No, 361}

Intended for loop antennas for
home radio receivers, the K-1044
small-diameter, polyethylene insu-
lated wire is constructed of bare
soft copper No. 2¢ AWG, the size
of the conductor being .0201 in.
with overall diameter of .038 in.
The “Q” factor of an average size

TELE-TECH e March, 1947

o O R R

6 x9 in. loop wound with this wire
often exceeds 200 at radio frequen-
cies. Coils without support may be
designed. The wire is highly re-
sistant to water, acids, alkalies and
oils.—Federal Telephone and Radio
Corp., Newark, N. J.

MYSTERY RADIO
(Use Inquiry Card, Mentioning No. 362)

Useful as a temporary broadcast
station monitor and for signal
probing purposes, Mystery radio is
a fixed-crystal and tiny ear-plug
type device with leads for connec-
tion to antenna and ground. It is
designed to give good signals with-
in a range of five miles or so of a
broadcast station.—Taybern Equip-
ment Co., 120 Greenwich Street,
New York.

RECORDING MECHANISM

(Use Inguiry Card, Mentioning No. 363)

Techno-Craft recording mechan-
ism is available in a 12 in. and a
16 in. model with a weight of less
than 3 lbs. Furnished with either
magnetic or crystal type cutting
head the cutting pitch of the unit
is 110 lines per in. and a novel
method of mounting the head pro-
duces the correct cutting pressure.
The mechanism can be used with
any standard recording turntable
and is removable from the mount-
ing flange for safe storage—
Techno - Craft Products Co., 200
Hudson St., New York 13.
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There is a

GENERAL ELECTRIC
CRYSTAL

for your equipment

() Communicaﬁ#ns

@ FM and AM Transmitters
@ Aviation

@ Frequency Standards

@ Measuring Equipment
@ X-ray Equipment

@ Electronic Heaters

and
any other equipment that re-
quires precise frequency control.

For compiete information, write today to:
General Electric Company: Electronics

Cepariment, Syracuse 1, New York.

168-F2

GENERAL (%) ELECTRIC
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% For three or more controls in tan-
dem, Clarostat Type 42 is the logical
choice, Bakelite cases nest and lock
together for a virtually solid casing.
Metal.end-plates and tie-rods insure
rigid assembly—even up to 20 units
in tandem! Typical of that Clarostat
"know-how” which provides the
right answer to that difficuli problem.

Single gphag

locks with mlPasses Ihrough

°r of each unit,
E'ach unit wound 4
Sisfance, taper
Particulay circuit

and

desiyed
tap, hop-oﬂ,
Tequirements,
lf'uerlocking resista
vide any desi
rent at given

red Volage oy cur-
. degree of Yofation,
ack lash completely eliminateq
Such Contro] .
radio ang el
the mogy co

% Write for Bulletin No. 142 for detailed data.
Submit your problem for our engineering col-

laboration, specifications, guotations.
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PERSONNEL

CLAROSTAT MFG. C0,,Inc. - 285-7 N. G St., Brogklyn, N.Y.

Dr. Homer D, Holler, noted chem-
ist and one of the leading authori-
ties in the field of underground
corrosion, has been appointed to
the staff of the National Bureau of
Standards. Dr, Holler directed pi-
oneering studies in electrochemical
and corrosion work in two former
tours of duty at the Bureau from
1915 until 1919 and again from 1927
to 1929. From 1929 until rejoining
the Bureau’s staff he was in charge
of corrosion investigation and con-
trol with the Westinghouse Elec-
tric Corp,

Frederick R, Lack, vice president
and director of the Western Elec-
tric Co. in charge of the radio di-
vision, was elected the new presi-
dent of the American Standards
Association, and George H. Taber,
Jr., executive vice president of the
Sinclair Refining Co., was elected
vice president at the ASA annual
meeting. Lack, who has been with
Western Electric since 1938 has
been a member of the ASA Board
of Directors for the last two years
and vice-president during 1946,
Taber for many years was in
charge of all refining operations
for Sinclair besides being its for-
mer president.

Harold M, Patterson, for the past
three years manager of the Taun-
ton (Mass.) works of the General
Electric plastics division, has been
named engineering manager of the
division,
Taunton works manager by Frank
Gimblette, who has been mechan-
ical engineer for the plastics divi-
sion. Patterson, who has been with
GE since 1929, will have his head-
quarters in Pittsfield.

J. J. Mellon, who has been asso-
ciated with the Allen-Bradley Co.,
Milwaukee, Wis., for the past two
yvears, has been appointed chief
engineer of that company. He pre-
viously held engineering and exec-
utive positions with Westinghouse
Electric Corp., and Clark Controller
Co. He will assume the activities
formerly directed by Gustav O.
Wilms, who will continue to serve
on a consulting engineering basis.
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He will be succeeded as

i

ELECTRIC
SOLDERING IRONS

are sturdily built for the hard usage of
industrial service. Have plug type tips
and are constructed on the wunit system
with each’vital part, such as heating ele-
ment, easily removable and replaceable.
In 5 sizes, from 50 wals to 550 ‘walts,

TEMPERATURE
REGULATING STAND

This is a thermostatically conirolled de-
vice for the regulation of the tempera-
ture of an electric soldering iron. When
placed on and connected jo this stand,
iron may be maintainéd at working tem-
peroture or through adjéstment on bottom
of stand at low or warm temperatures.

For descriptive literature write , 111

 AMERICAN ELECTRICAL

* HEATER COMPANY
DETROIT 2, MICH., U.S. A.
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CONCORD

Bargain Catalog of

RADIO

Equipment

lmmediul::Shipment

e SR

PARTS - SETS
TESTERS

THOUSANDS OF ITEMS!.
OUTSTANDING VALUES!

Just off the press—48 exciting
pages of radio parts, equipment,
and supplies for dealers, service-
men, amateurs, maintenance,
testing, building and experiment-
ing—Thousands of items NOW
IN STOCK and ready for IMME-
DIATE SHIPMENT! Big feature
sections of Radio Sets, Commu-
nications Receivers, Amplifiers,
Replacement Parts, Ham Gear,
Record Players and Portables,
Record Changers and complete
Sound Systems. Page after page
of bargains in top-quality stand-
ard-make radio parts and elec-
tronic equipment.

Mail Coupon NOW for FREE COPY

Mail coupon below TODAY for
your FREE COPY of this latest
Concord Buying Guide and Bar-
gain Catalog of Radio needs
you can order for SAME DAY
SHIPMENT from complete
stocks in Chicago and Atlanta,

RADIO CORPORATION =
lA_FA'EYTE RADIO CORPORATION

CHICAGO 7, ILL. - ATLANTA 3, GA,
90T W. Ja:k;on Bivd. 265 Peachiree St.

CONCORD RADIO CORP., Dept. TE-37
901 W. Jackson Bivd., Chicago 7, lil.

i
1

1

Yes, rush FREE COPY of the new Concord |
Bargain Catalog. :
4

NamMe. . oo ie i cinee s ioocaseransnisnsncass |
I
AddLeSS. v vttt r e i e I
i
[0 State. ...t }
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John H. Miller has been elected:

vice-president and chief engineer

‘of the Weston Electrical Instru-

ment Corp.,, Newark, N, J. For
twelve years following World War
I he was chief engineer of the Jew-
ell Electrical Instrument Co. which
was merged with Weston in 1931,
at which time he became assistant
chief engineer of Weston. In 1937
he took charge of Weston’s com-
mercial engineering division which
he managed until he was appoint-
ed chief engineer in 1944.

J. H. Miller

S. L. Parsons

Stuart L. Parsons has been ap-
pointed to the newly created post
of chief engineer for the tungsten
and chemicals division of Sylvania
Electric Products Inc, at Towanda,
Pa. He joined the company’s phy-
sical research department in Sep-
tember, 1939.

Eugene Frekko has been appoini-
ed chief engineer of Cornell-Du-
bilier Electric Corp.’s electrolytic
division at South Plainfield, N, J.
Frekko has been with the company
ten years, succeeding Paul Mc-
Knight Deeley, vice president, who
was formerly chief engineer of the
electrolytic division and who since
has been promoted to manager.

Preston M. Hall has been made
technical executive of the Resist-
ance Welder Manufacturers’ Assn.
A former president of that organ-
ization, he served as chief of the
Resistance Welding Section, WPB,
from 1942-1945. His headgquarters
will be the association’s office at
505 Arch St., Philadelphia 6.

Dr. Winton I. Patnode, chemist on
the staff of the General Electric
Research Laboratory at Schenec-
tady, has been placed in charge of
the Hanford Branch of the Labora-
tory at Richland, Wash. He has
been with the chemical section of
G.E. since 1931.
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“TELEVISION =

R. F.
POWER SUPPLY

High voltage R F power supply
coils designed to be used in
power supply circuits to supply
onode voltage for television Kine-
scopes.

3 CIRCUITS AVAILABLE

4,500 VOLTS
10,000 VOLTS
30,000 VOLTS

Your inquiries are solicited on
power supplies as well as coils.

EXPERIMENTAL MODELS
AVAILABLE PROMPTLY

ESSEX

'ELECTRONICS

Berkeley Heights, New Jersey
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Speakers malke

DIFFERENCE

. « « and what a

DIFFERENCE!

General Electric Speakers
are built to be different—
better. For warm, live, pulsat-
ing radio and record repro-
duction, specify speakers by

General Electric.

Better tone quality

High wattage handling capacity
No warping of voice coil
Greater design possibilities
Overall greater efficiency

Better controlled air gaps

Rigidity, strength, durability

Consult General Electric now
foryour Speakerrequirements.
Write to; General Electric Com-

pany, Electronics Department,
Syracuse 1, N, Y.

ELECTRIC

138

NEW BOOKS

Electrical Network

Calculations (Tabular
Methods of Solution)

By D. E. Richardson, Senior Physicist, _zi.rrnour
Research Foundation of Illinois Institute of
Technology, Chicago, 1l1l. Published by D. Van
Nostrand Co., Inc., New York City, 1946. 270
pages. $3.75

A tabular method to solve a num-
ber of simultaneous equations is
presented. The method is based on
pressing one unknown as a func-
tion of the others, substituting the
value in the remaining equations
and thereby reducing their number
by one. This is repeated until the
value of one unknown is evaluated,
which is used to determine a sec-
ond unknown, etc.

It appears that the fabular
method requires a considerable
amount of neatness and correct
aligning of a rather large number
of coefficients all deprived of the
specifying mulfipliers, the unknown
variables, which tends to confuse
the computer. Several mistakes as
to the sign, and omission of the
factor 4 in one of the examples on
page 238 obscure the explanations
given in the Appendix A. Applica-
tion of the method to the solution
of electrical network problems,
which in many instances can be re-
duced to the solution of simulta-
neous equations, is set forth in de-
tail and many examples are in-
cluded.

The Decibel Notation

By V. V. L. Rao. Published 1946. Chemical
Publishing Co. Ine., New York, N. Y. 33.75,
180 pages.

The first American edition of this
book, originally published in Mad-
ras, India, is a literal transeription
of this comprehensive work on the
application of the decibel notation
to radio and acoustics and retains
many English terms such as valves,
gramo-pickups, etc. This is made
somewhat more noticeable by the
display of British equipment — of
little interest to the American en-
gineer — and the absence of suffi-
cient explanation of decibel units
used specifically in American broad-
casting systems and industry, such
as the VU, etec. Apart from this,
the book which explains in de-
tailed, semi-mathematical language
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PEERLESS

HARD-TO-FIND
and
SPECIAL PURPOSE

TUBES

Super values from the fastest growing.
hardest hitting radio parts distributors
in the business. Individually boxed tubes
at a price you'll love, Order now-—all
purchases subject to prior sale.

27¢ 89¢ $1.59 $3.75
991 2051 BAKS 805
1629 9002 HY69

9004 801A $3.95
59¢ 100TH
2C22 98¢ $1.89 8321
954 8AGT 2C45 860
955 BSU7 811 $4.95
B He s219 W
69%¢ 807 2AP1 21(3:1;11
6C4 E1148 826
6HEGT 1616 872A $5.95
866A 9001
1613 9003 $2.59 gégo
1625 2C40
vries 109 $8.95
VRI150 233134 ' $2.89 803
T ging wm S1LTS
79¢ 6L7' 1R04 304TH
SR4GY BAGS 446A 522 95
9005 4G 8204 575A’

(3C24) 823B

8%¢ 860 $29.95
xen  $1.49 SOTH
BAKS 802 $3.39
BALS 809 812 $37.50
2050 836 837 833A

CORNING PYREX
Amateur Transmitting
INSULATOR #67017
73" overall. List price $2.50. Your cost 89¢

All Prices FOB Jamaica, N. Y.
Write Dept. TT.

RADIO DISTRIBUTORS

92- 32 Merrick Road, Jamaica 3, New York
REpublic 9-6080
‘ BRANCH: 71 MURRAY ST, N.Y. 7 » BA 7-6377
Radio in oll its phases
TUBES * CONDENSERS * RESISTORS ¢ PUBLIC ADDRESS
SYSTEMS AND PARTS <+ MICROPHONES <+ CHANGERS
« PICKUPS + PHONO MOTORS * LINE CORDS, ETC.
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Audax

RELAYED-FLUX

MICRODYAK

TRADEMARK

“The Standard
by which
Others
Are Judged
and Valued”

AUDAX has mastered wide-range so
thoroughly that, today, even the low-
est priced MICRODYNE has a range
to 7000 cycles— (other models over
10,000 cycles). True,—wide-range
makes for naturalness but,—it is
highly ebjectionable if without qual-
ity. For example, of two singers, each
capable of reaching high C, one may
have a pleasing voice—the other, not
at all,

‘It is the same with pickups. To
achieve EAR-ACCEPTABILITY, all
other factors must be satisfied. Of
these, VIBRATORY-MOMENTUM is
most important. The only way to test
EAR-ACCEPTABILITY of a pickup
is to put it to the EAR-TEST. The
sharp, elean-cut facsimile perform-
ance of MICRODYNE—regardless of
climatic conditions—is a marvel to
all who know that EAR-ACCEPTA-
BILITY is the final criterion.

Send for complimentary copy of

SPICK-UP FACTS”

AUDAK COMPANY
500 Fifth Avenue
New York 18, N. Y.

“Creators of Fine Electronic-
Acoustical Apparatus since 1915
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the origin, development, and a wide
range of applications of the decibel,
undoubtedly will be of value to stu-
dents, engineers and technical
workers in the radio and acoustics

field. Especially of interest to the

radio engineer is a section on radio
receiver tests and calibration of
audio components. Other sections
include the application of the db
notation in transmission lines, fil-
ters, and in acoustics. The book is
profusely illustrated with a large
number of graphs and tables, and
appendices contain tables of natu-
ral logarithms and antilogarithms.

Inorganic Chemistry
By W. Norton Jones, Jr., Professor of Chem-
istry, Colorado State College of Agriculiure and
Mechanic Arts, Fort Lewis Branchk. Published
by the Blakiston Co., Philadelphia, Pa., 1947.
817 pages teaxt and 49 pages problems and
questions. $4.25

After a few introductory remarks
on such subjects as science and
philosophy, development of chem-
istry, scientific laws, theories, divi-
sions of chemistry, matter, meas-
urements, ete., the structure of
atoms as related to chemical
changes is studied. A detailed ac-
count of chemistry, intended for a
first-year course in college, follows.
An effort is made to present the
facts in the light of theory and to
refer frequently to the modern con-
cepts of electronic struecture and
to the periodic relationship of the
elements.

See Big Expansion in
Public Services

American Telegraph and Tele-
phone Co. is seeking an expansion
of radio frequencies suitable for
urban mobile telephone service.
The company has petitioned FCC
asking that the 162-174 mc band,
now used by the government for
forestry and national park services
be allowed for urban mobile work.
This block of frequencies, seldom if
ever in use anywhere hear metro-
politan centers, would provide 200
frequencies, or 100 two-way chan-
nels, though even that number is
far inadequate in view of expected
growth of public services, AT&T
estimates that within the next two
to five years the 23 different groups
of businesses that have expressed
need for urban mobile service will
require some 8,575 stations. The
estimate covers eight of the coun-
try’s largest cities.
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HERE’S A FEW
ALDEN PRODUCTS!

All adding time saving in manufacture—
convenience of use-—saleability—or a re-
duced overall cost to the product on
which they are used.

READ ABOUT THEM

TATHODE FAY
SOCKETS -

2i1.914
Series

i
411.5 SOCKETS

 MINIATURE
CONNECTORS

500 5'"::-‘;;

121.5 PLUGS
441-5 SOCKETS

<
5

AC OUTLET

408 AC
AC LLNE CORDS

202 Series
FUSEHOLDER

_#40.FH

TUEE CAP
CONNECTOR‘S

" 90 Series

B 2
Bl
L’E; L Ll s

DETACHABLE
. TERMINAL
CONMECTORS |

TUNING EYES |

211 AND 214 SERIES CATHODE
RAY TUBE CONNECTOR
WITH LEADS
Any requirements in a eathode ray
tube conmector with proper leads
attached engineered as an assembly,
high safety factors in all kinds of
service. Super-long leakage paths,
rounded, ‘‘coronaless’” clips and
individual pocket type insulation

and strain relief.

801-5 SHIELDED PLUGS AND

411-5 METAL SOCKETS

Shielded plug and socket for auto-
mobile sets or for any other equip-
ment where leads must be shielded
and shield grounded to chagssis. Shield
is easy to put on and solder to plug.
Supplied with or without shielded
cable.
MINIATURE CABLE
CONNECTORS 500 SERIES

PFamous for eonnecting AC motors

in combination sets and all kinds of
“4hrough-panel”’ work. Overall diam-
eter only 3{”. Save labor costs by
having our specml wire equipment
put on leads to your particular needs.
Underwriters approved.

121-5 MINIATURE PLUGS
AND 4471-5 SOCKETS

Compact plug and metal seal
socket. Use when you want connector
to come directly out, of chassis. Leads
to your specifications. ' ‘Pocket’ type
individual insulation on each lead
and elip.

AC OQUTLET 402AC

Smallest possible outlet that can
be eyeletted or riveted to chassis like
other components. Tabs designed for
easy soldering.

AC LINE CORDS 202 SERIES

Detachable AC line and with
gocket, neat and compaet. Socket eye-
lets or rivets in place like other com-
ponents. Underwriters approved.

FUSEHOLDER 440FH

Here is a fuseholder that rivets or
eyelets in place like the other compo-
nents in your set. Cannot twist or
turn. has spring to eject fuse if it
breaks, and make contact at base of
fuse and prevent rattle. Top contact
slotted for easy removal of fuse fer-
rule when glass breaks. Tabs are
special design for eage in attaching
primary leads of ample size.

90 SERIES TUBE CAP
CONNECTORS WITH LEADS

Any requirement in tube eap con-
nectors supplied with teads of proper
voltage handling ¢haracteristics,
Many made speclal hundreds of
moldings, stampings and wire to
draw on.

206-8 TUNING EYES WITH
LEADS
Sopplied with tailor-made leads.
With or without escutcheon and
bracket. Individual insulation and
gtrain relief for each lead.

200 SERIES DETACHABLE
TERMINAL CONNECTORS

Replaces terminal strips. Supplied
with leads. Each lead has individual
insulation and strain relief.

WIRE AND CABLE

Any kind of wire or cable laced,
braided, woven or assembled with
any of our components or those of
other make. Many types of wire in
stock and 1u process.

NEW ITEMS
Alden is a specialist in bringing

through special electrical assemblies;
new samples made promptly.

Radio Components
Facsimile and Impulse Recording Equipment

ALBEN PRODUCTS COMPANY

BROCKTON ¢4

MASSACHUSETTS
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WHAT TYPE OF
[ewel ﬂdiemélq

ho YOU NEED?

No matter what type or size of Jewel -
Light Assembly you need, chances are
we can produce it for you quickly,
more satisfactorily,and at lower cost!
Here, every facility is available for
high speed quantity production . .
speedy, efficient, economical service.
Drake patented features add greatly
to the value and dependability of
our products.

You'll like the friendly, intelligent
cooperation of our engineers. Let them
help you with signal or illumination
problems. Suggestions, sketches, cost
estimates or asking for our newest
catalog incur no obligation.

DRAKE MANUFACTURING CO.

1713 W. HUBBARD ST., CHICAGD 22, ILL.
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RTPB INVESTIGATES

(Continued from page 63)

with what happens during the re-
trace time. For instance, pulse
width modulation; pulse time mod-
ulation {demonstrated by Federal
Telephone & Radio Labs.); bursts
of frequency modulated subcarrier
(tested in the laboratory and in the
field by CBS); frequency modula-
tion of main picture carrier. And
finally a method that has nothing
to do with retrace time, namely,
frequency modulation of a continu-
ous subcarrier of the main picture
carrier. Beyond doubt there will
be other methods proposed. In fact,
readers may have superior systems
fo suggest and it is believed such
information will be welcomed by
the sub-subcommittee.

Sound Demonstration

The Dome-G.E, system, the CBS
system* of bursts and the Federal
system were demonstrated to the
group investigation method for
sound transmission.

After these tests it was evident
that in one case the sound signal
was lost at locations where the pic-
ture signal was still usable and in
the case of another system the sat-
isfactory performance of the sep-
arate-carrier FM sound transmis-
sion could not be duplicated by the
diplex method employed. At this
time, before other methods could
be investigated or further tests ar-
ranged, it became necessary for the
sub-subcommittee to make an in-
terim decision because the FCC de-
sired a report from RTPB-RMA for
the hearing on the CBS petition for
commercial standards for color
television.

At this hearing, D, B. Smith,

RTPB panel chairman, reported for

the subcommittee. A portion of
the report follows:

“The findings of the Subcommit-
tee to date indicate that multiplex-
ing of the sound on the picture
carrier offers interesting theoretical
possibilities. However, the Sub-
commitfee generally feels that the
short duty cycle methods of seund
transmission fundamentally will
not perform as well as a separate
method of sound transmission. The
Subcommittee’s position specifies

#Later, on Jan, 27, 1947, CBS announced
they were using for sound with their experi-
mental Color television system the separate
carrier method with the G.E, Co.-Dome sys-
tem of reception.
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We specialize in Equipment and
Methods for the Manufacture of

ENGINEERING COMPANY

NORTH BERGEN, NEW JERSEY U.S. A,

ELECTRON TUBE
MACHINERY OF
ALL TYPES

STANDARD
AND SPECIAL
DESIGN

RADIO TUBES
CATHODE RAY TUBES
FLUORESCENT LAMPS

INCANDESCENT LAMPS
NEON TUBES

PHOTO CELLS

X-RAY TUBES

GLASS PRODUCTS

Production or
Laboratory Basis

Manufacturers contemplating
New Plants or Plant Changes
are invited to consult with us,

Kalle

1313 SEVENTH STREET

~ BOOKS
ENGINEER
UNDERSTANDING

MICROWAVES

(Chapter Heads)

The Ultra High Frequency Concept
Stationery Charge and its Field « Mag-
netostatics « Alternating Current and
Lumped Constants « Transmission Lines
Poynting’'s VYector and Maxwell’s
Equations « Waveguides « Resonant
Cavities « Anfennas « Microwave
Oscillators « Radar and Communica-
tion « Section Two is devoted to de-
scriptions of Microwave Terms, ldeas
and Theorems. Index.

400 PAGES PRICE $6.00 r—l
| A-C CALCULATION
 CHARTS

Student engineers will find this book
invaluable. Simplifies and speeds
work. Covers all AC calculations
from [0 cycles to 1000 megacycles.

'PRICE $7.50

JOHN F.RIDER, Publisher, Inc.

404 FOURTH AVENUE, NEW YORK 16, N Y.

160 PAGES

_EXPORT DIV.: ROCKE -INTERNATICNAL ELEC. CORP
I3_E. 40TH STREET, NEW YORK CITY CABLE ARLAB

TELE-TECH ¢ March, 1947


www.americanradiohistory.com

that a television sound system
should perform well, if possible,
even when the picture is becoming
marginal in quality due to low sig-
nal level or presence of interfer-
ence. Based upon this premise, it
tentatively concludes that some
method of sound transmission em-
ploying one carrier for picture and
a separate carrier for the sound
will prove more successful than a
method of time sharing between
sound and picture on a single
carrier.

“However, further studies of this
problem are scheduled by the sub-
committee and actual field tests of
several systems employing pulse
transmission and separate carrier
transmission are still to be carried
out.”

This interim recommendation in
favor of the separate carrier meth-
od rather than a diplex method us-
ing pulse modulation came as a
surprise to some communication
engineers who had expected that
in theé {future pulse modulation
would supplant other types. To
avoid drawing an incorrect conclu-
sion it should be remembered that
this is not the case of comparing
pulse modulation with other types
for use over a simple communica-
tion link. It is a special case of
transmitting high-guality sound, di-
plex from a television transmitter.
It is believed the sub-subcommit-
tee wisely recommended the system
which had been thoroughly field
tested by actual use. They se-
lected the method which they were
sure would give the television set
user satisfactory sound reception.

Mobile Radic System
For Use on Farm

Extent to which mobile radio
eventually may go is indicated by
a grant of the FCC for a large in-
dustrial radio system to be used by
a farm. Late in December FCC
approved the application of the
King Farms Co., Morrisville, Pa., to
operate a fixed station and eleven
mobile units in conjunction with
the Bell Telephone Co. of Pennsyl-
vania for office-to-car and car-to-
car communication. King Farms
operates a 6000-acre truck farm
employing up to 600 workers dur-
ing peak seasons.
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The MEGA-SWEEP

The most versatile high frequency oscillator.
These Amazing Features are Found in the MEGA-SWEEP:

@ Frequency Range—50 kilocycles to 500 megacycles!

® Sweep Frequency—Up to 40 megacycles!

® Frequency Meter—Measures from 3 to 800 megacycles!

* Continnously Adjustable Artenuator—Band width 1000 megacycles!
¢ Qutput—Approximately 0.1 volt at 50 ohms.

The MEGA-SWEEP shows at a ylance the response of any network or amplifier. This eliminates the
tedious point to point analysis. Its use saves engineering time and stimulates research, Valuahle
for television productien alignment,

The MEGA-SWEEP is priced for wide use in lahoratory and production fine., $350.00 FOB
East Orange,

KAY ELECTRIC COMPANY
47 N. GROVE ST. Box 326 EAST ORANGE, NEW JERSEY

Mfgs. of The MICRO-PULSER, The TOUCH-TIMER, Micre Wave comuoonents and Hioh-Frequency
Wavemeters, and other specialized electronic instruments,

PROVIDE DELAYS RANGING
FROM 1 TO 120 SECONDS

EATURES:—Compensated for ambient temperature changes from
—40° to 110° F . , . Hermetically sealed; not affected by altitude, moisture.
or other climate changes .. Explosion-proof . .. Octal radio base . . .
Compact, light, rugged, inexpensive . . . Circuits available: SPST Nor-
mally Open; SPST Normally Closed.

PROBLEM? Send for "Special Problem Sheet” and Bulletin

10 :
VOLTAGE OF 24V ! WITH. AMPERITE
BATTERY & CHARGER ! VOLTAGE VARIES
VARIES APPROX. | ONLY - T

- 0% | 2%
Amperite- REGULATORS are the simplest, lightest, cheapest, and most compact methed
of obtaining current or voltage regulation . For currents of .060 to 8.0 Amps . . .

Hermetically sealed; not affected by altitude, ambient temperature, humidity.
Write for 4-page llustrated Bulletin,

‘FRAMPERITE O, 561 Broadway, New York 12, N. Y.

BATTERY VOLTAGE 4

-Iq,_'Cdnada:'AHas,_ Radio Corp., Ltd., 560 King St., W. Toronto -
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CARTER RADIO DIVISION
PRECISION PARTS CO.
213 Institute Place
Chicago 10, lllinois

Write for full deiails
and catalogve foday

$-105 WIDEBAND FILTER
=k

Designers and Manufacturers

of Electronic Products
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TV MASTER CONTROL

(Continued from page 46)

for an On-The-Air return feed.
The remaining four lines are set
up on the OAR pateh panel to feed
whatever positions require this sig-
nal, such as client rooms, network
outlets, or executive offices.

Returning now to the Preview
line amplifier, its two outputs ap-
pear on the PVR patch panel where
one is reserved as a standby for
transmitter feed and the other is
sent to the PVR distribution am-
plifier. The six output lines from
this distribution amplifier appear-
ing on the PVR patch panel are
divided in a : similar manner to
that of the On-The-Air signal. One
is fed to the Preview desk to be
displayed on the console monitor,
and another is returned to the
selected studic as a Preview return
feed. The four remaining Ilines
again are distributed as required.

Network Programs

The above analysis has been
predicated on the use of no remote
or network programs. Since these
are a fertile source of programming
material most stations will make
extensive use of such program
sources. Tracing these signals
through the block diagram of Fig.
5, six remote program sources are
observed to appear on the RFR
patch panel. If the video signal is
sufficiently stable as to require no
further modification, it may be
patched directly to one of the four
remote bridging amplifier inputs,
appearing as eight output lines on
the RFR patch panel. Alternatively,
two of the remote program sources
may regquire clamping and sync
strefching in which case these are
fed through sync stretcher inputs
1 and 2 on the RFR patch panel.

In the sync stretcher units, these
signals are both subjected to a line-
to-line clamp as well as to a cir-
cuit providing for expansion of the
sync-to-picture ratio, the outputs
appearing also on the RFR patch
panel. By means of the latter
facility, it is possible for two
sync stretchers to service a num-
ber of successive remote programs.
A maximum of ten signal lines ap-
pear as outputs on the RFR patch
panel. These are selected as re-
quired by the line amplifiers of
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both the On-The-Air and Preview
rack and are directed to the trans-
mitter network outputs or other
points.

By way of summary these opera-
tions may be grouped as follows:
Of a total of six local studio signals
and six remote or network pro-
grams, four are selected for imme-
diate use. These may be quickly
selected by push-buttons in the
line amplifier and the output line
sent to the transmitter and other
points that require an On-The-Air
signal.

The same four selected channels
are normally fed to the line ampli-
filer of the Preview rack and are
dispatched from this point as Pre-
view return feeds to whatever lo-
cations require this signal for cue-
ing purposes, with respect to On-
The-Air programs. It is of course
possible to re-route other program
channels for subsequent operations
while one channel is being contin-
ually fed to the transmitter. A
tremendous array of alternative
possibilities exist. TFor example,
the output of the Preview line am-
plifier may be selected to feed a
network with a program other than
that going to the local transmitter.
However, for such portions as
should be carried by the local
transmitter this variation may be
quickly set up through the use of
the switching circuits in the On-
The-Air line amplifier.

Switching Circuits

The switching circuits in the line
amplifier contain not only provi-
sion for manual fading of signal
channels, but also the facility for
automatic fade and lap dissolve
between selected channels. Four
rates of automatic fade and lap
dissolve are available, extending
from instantaneous through fast,
medium and slow. This automatic
electronic lap dissolve feature has
worked out successfully in field
use, and has been incorporated in
the DuMont portable image orthi-
con chain,

When switching between local
and remote programs, one auto-
matically selects between two syn-
chronizing signal channels, one as-
sociated with the remote program
itself and the other with the syn-
chronizing generator in Master
Control. While it has not’ been
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Here's Your Newest Profit Builder!
A striking, three-dimensional display which
catches the-eye of every customer. It’s

completely assembled, ready to place on
vour counter and bring in easy, extra sales.
You pay only for the four fast moving mod-
els mounted. The display itself is FREE!

Lefer diay

PROFIT BUILDER

LIST $22.00
Each of these models is engineered
and equipped G fit every carf

Every Ward model has been tested and ap-
. proved by car and radio set manufactirers
~—your proof of quality inside and out.
'ﬂéfl—
>

THE WARD PRODUCTS CORPORATION * 15!3‘! Iiih STREET, CLEVEI.#ND 3, OHIO

EXPORT DEPARTMENT: C. O. BRANDES, MGR., 4900 EUCLID AVENUE, CLEVELAND 3, OHIO
IN CANADA: ATLAS RADIO CORP., 560 KING _STIEET, WEST, TQRONTCI, ONTARIO, CANADA

A ruggedly constructed direct reading laboratory instrument
specially designed to measure Q, inductance, and capacitance
values quickly and accurately. Invaluable in selecting proper low
loss components for high frequency applications.
SPECIFICATIONS: — FREQUENCY RANGE: 30-200 mc, accuracy + 1%

RANGE OF Q MEASUREMENT: 80 to 1200
Q CAPACITOR RANGE: 11-60 mmf{; accuracy + 1% or 0.5 mmf, whichever is greater

woreroe | BOONTO DIO

BOONTON-N-J- U-S-A-

DESIGNERS AND MANUFACTURERS OF" THE Q" METER QX-CHECKER . . . FREQUENCY MODULATED SIGNAL
GENERATOR . . BEAT FREQUENCY GENERATOR AND OTHER DIRECY READING TEST INSTRUMENTS ~
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This new 5" Cathode Ray Oscilloscope is a
precision instrument at an aitractively low
price, designed for practical application in
laberatory research and production work.
Sturdily built to stand up under continuous
use, and ably engineered for accuracy, versa-
tility and easy operation. Has wide frequency
range, 10 cycles to 300 Kec. Deflection sensi-
tivity, 1 volt RMS per inch. Sweep range, 10
cycles to 60 Kec. in four steps. For 110-120
volt, 50-60 cycle operation. In welded steel

ONLY cabinet, with baked black wrinkle-finish;

814" wide, 1414" high, 18l%" deep. Instru-

STOCK 9 9 50 ment panel in black, with white designations;
NO. $ has removable calibrated plastic scale. Com-
84-376 — plete with tubes. No. 84-376. Net Only.$99.50

Order from the Central Source
for Everything in Radio and Flectronics

Sewd fon

ALLIED RADIO CORP. - Catalog -

833 W. Jackson Blvd., Dept. 70-C-7, Chicago 7, Illinois
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MODEL NO. 55DP

Sets 2 Rivets

At One Time-
120 a Minute

FOR ASSEMBLIES OF

Cutlery Handles
Small Locks
Name Plates
Radio Chassis

Electrical Parts

Clock Cases * Toys
and a wide variety
of similar products

Milford manufactures 15 standard
rivet setters, designs and manu-
factures rivets in endless variety.
Call Milford for suggestions on
assembly operations to cut costs,
save time, increase profits.

THE MILFORD RIVET & MACHINE CO.
847 Bridgeport Ave. 988 West River St.
MILFORD, CONN., ELYRIA, OHIO
Inquiries may also be addressed to our subsidiary:

THE PENN RIVET & MACHINE CO., PHILADELPHIA 33, PENNA.,
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found necessary to lock the syn-
chronizing channels together at
line frequency rate, it is guite im-
portant that they be locked to-
gether at field frequency rate so as
to prevent loss of vertical syn-
chronization at receiver positions
in the field.

The specification of the RMA
Engineering Department, Subcom-
miftee on Studio Facilities, is such
that at the time of switching, syn-
chronizing generators must be
phased with respect to one another
within 13 lines leading, and 2.5
lines lagging. This synchroniza-
tion may be obtained in either of
two ways. If the remote program
emanates from a location within
the same power line district as that
of a Master Conftrol installation,
and if both synchronizing genera-
tors are locked with the 60 cycle
line, they may differ in phase but
will be of the same frequency. If
the remote operations crew can re-
ceive an Off-The-Air signal from
the main transmitter it is a sim-
ple matter for them to adjust the
phase of the remote synchronizing
generator for minimum lag or lead
with respect to that of Master Con-
trol synchronizing generator. Al-
ternatively the Master Control syn-
chronizing generator may be
phased to meet requirements of
the remote synchronizing genera-
tor.

Synchronizing Problems

However, where the remote pro-
gram is derived from a location in
another power line district, the two
synchronizing generators may dif-
fer in both phase and frequenecy of
the wvertical synchronizing signal.
In this case, if vertical synchron-
izing continuity is to be main-
tained, it is essential that the syn-
chronizing generator in the Mas-
ter Control installation be phased
with respect to-the remote or net-
work program.

" To accomplish this objective a
sync phasing unit has been incor-
porated in the remote Tfacilities
rack. Its input appears on the RFR
patch panel. The output of the
sync phasing unit is sent as a 60-
cycle line to the Masfer Control
sync generator, and will serve to
lock it with respect to the remote
network program both in phase
and frequency.
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As an example of wnat may be
done with a flexible Master Con-
trol, let ug consider a television
station in Washington presenting
a program on Inauguration Day
1949. As indicated in the tabu-
lated program in Table II, the sta-
tion beginsg its program with news
comments from a local studio and
then transfers its audience to sev-
eral spots in succession along the
Inaugural Parade route, After the
Inauguration ceremony from the
Capitol steps a network presents
comments on the Inauguration
from United Nations dignitaries in
New York.

The evening program begins with
a fAlm presentation and follows
successively with a quiz show, dra-
matic play, and a song presenta-
tion. At the same time the eve-
ning programs are taking place,
other studios are being used for
rehearsals and the results are
critically viewed in client rooms
and executive show rooms.

Expansion of Station Facilities

In order to accommodate eco-
nomiéally the television stations
which will begin on a small scale,
with a view to later expansion,
Master Control packaging is most
feasible on an “Add a unit” basis.
As indicated in Table I, the sim-
plest type of Master Control for a
small station telecasting film and
remote programs is that of a single
synchronizing generator.

Under the plan exemplified in
Table I, when the small television
station requires increased program
reliability it will usually add an-
other synchronizing generator and
a rapid change-over switch. When
the small station adds one or more
local studios it may expand its
available Master Control corre-
spondingly by adding an On-The-
Air line channel switching desk as
well as picture signal and synchro-
nizing signal distribution racks.
(Fig. 4.)

Upon further expansion in the
scope and complexity of station
programming, Master Control may
keep step by the addition of a Pre-
view line channel switching desk
as well as preview signal distribu-
tion and test monitor racks. The
final step in expansion that may
be visualized at the present time
"~ is that involving programming from
a large number of local, remote,
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To make a transformer that will successfully meel your most exacting requirements,

call for engineering of the highest order.

Engineering transformers for every kind of application, ordinary or unique, is the
day to day business of Electronic Engineering Company. The finest engineering talent

and most complete electronic loboratories are ready today

to consult with and help you.

“SPECIALIZED

i)

ENGINEERS"

_ MANUFACTURERS and

80 90 109

-

SUPERHETERODYNE PERMEABILITY
TUNERS

® 535 to 1660 KC Complete

@ 3 Color Dial and Drive

® All unifs Pre-Tracked ot

Factory

We also make a Slide Rule type unit for Supers
and TRF type to replace a single condenser.

'~ DISTRIBUTORS

tories avaifable.

Open facilities for Die work, Stomping, Coils, Assembling.

Complete and extensive Engineering and Electrical labora-

Send us your inquiries for quotations.

AERMOTIVE EQUIPMENT GORP.

1632 CENTRAL ST.
New York Office
1641 WASHINGTON STREET, NEW YORK 6, N, Y.

KANSAS CITY, MO.
H. BRAVERMAN
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THWEST

Yaztics

IS AN IMPORTANT FACTOR OF THE
COMPLETE FACILITIES WE OFFER

@ Absolutely essential to the design of a molded part
is the proper selection of material. Here, at Northwest
Plastics we have acquired the “"know-how" of designing
through years of experience with problems involving
dimensions and tolerances, wipe-in, tapping, inserts
and assembly.

® Today, Northwest stands ready to serve all progres-
sive concerns interested in plastics design. Write us for
detailed information. Address Northwest Plastics, Inc.,
2233 University Ave., St. Paul 4, Minnesota.

Compression melding « Transler melding + Injection melding « Modern Tool and
Die Department « Finishing, Fabricating and Assembling Department » Laboratory
for Development and Production Contiol ¢  Engineering and Product Design

NORTHWEST PLASTIES inc.

ST. PAUL 4, MINNESOTA ..~ PHONE NESTOR 9691 -
CHICAGO OFFICE 612 NO. MlCHIGAN II.VD * PHONE SUPERIOR 9109 -

l_,':'.;..ﬁ?kmds of electri:al units, Tl'ﬂF"“nzed :.'E-':
B fungus Prooﬁng waxes. Wuterpraoﬁng

"t:'_ﬁnyshes for wire jackets. ® Rubber finishes.

. Inqutr:es and- prnhlems mvnted by ouren-
T-;";'_gmeermg ancl development iaboru?orles.-

_ Mﬂ]s, Inc. has. I:een knuwn fnr its dependable service und’

'ic;

Esmausnm 1846 -
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and network sources. For this, it
is necessary only to add a remote
facilities rack as shown in Fig. 4.

The programming possibilities in
the preceding discussion and the
equipment that is reduired are
based on a study of present pro-
gramming techniques in the large
television stations and forecasts of
additional needs for the next two
or three years. Television is an
art which is rapidly growing; for
this reason it appears best to limit
predictions to this period of time.

Tele-Communications
(Continued frem page 94)

land as compared with those in
the United States. It was brought
out in a report to the House of
Commons that the British general-
ly keep a receiver in use for a
longer period than the average
American home and as a con-
sequence British manufacturers
must turn out replacement tubes
which are obsolete.

TURKEY PROMISING EXPORT
MARKET—Turkey looms as a sub-
stantial potential market for home
radio receivers under that nation’s
plan for an extensive electrification
expansion. Even though the coun-
try’s population has only a listening
audience of about 1% due to the
lack of electrification, the outlook,
according to a report just received
by the U. 8. Commerce Department,
is that this listening audience will
be increased 150% in the next few
years. This report indicated that
Turkish receiver market possibilities
would be around 150,000 sets per
year for the next five years.

It is anticipated that American
receivers may take first place in the
Turkish market as before the war
they were the second only to Ger-
man sets, RCA, Philco and Spar-
tan were the leading U. S. manufac-
turers in the Turkish market up to
the beginning of the war, but a
number of other manufacturers, in-
cluding Zenith, Crosley, Emerson,
Admiral, Westinghouse and Detrola,
were in the field. Besides the elec-
trification expansion, Turkey is now
building more broadeasting sta-
tions, two stations being completed
this year. One is being constructed
by RCA at Istanbul and the other
by Marconi Wireless Telegraph Ltd.,
Ankara, the latter a short-wave
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outlet., The RCA station, when
completed, will be the most power-
ful medium wave station in that
part of the world outside of Russia.
In addition to home receivers, the
Turkish government is showing
considerable interest in highway,
urban, police and municipal fire
radio systems.

MORE POWER FOR FRENCH
BROADCASTING—The French
broadcasting stations are having
their power increased substantially
—it will be recalled that the Nazis
destroyed 38 of the 42 French
broadcasting stations, As of Oct.
1, 1946 there were 42 French sta-
tions with a total power of 683.85
kw, operating over 25 frequencies.
This amounted to a virtual doubling
of the power at the beginning of
1946 for the Parisian chain of 20
stations. The “Chaine Nationale”
stations had a total power output
ot 5003 kw, Oct. 1. The power of
certain stations, such as the Lyon-
Tramoyes, Marseille-Realtor 11 and
Bordeaux 11 are now being in-
creased, The Ennezat station is
being placed in service. With these
stations, the total power of the
French stations is put at 881.85 kw.
To conserve frequency space, cer-
tain stations are being synchro-
nized and low power relay stations
are being used to cover certain
areas of the country,

GREAT BRITAIN RECEIVER EX-
PORTS AT HIGH LEVEL—Great
Britain, which estimated that its
exports of radio receivers would be
between 100-200,000 for 1946, has
greatly exceeded that tentative
quota, a recent survey shows. Re-
ceivers and receiver chassis, other
than combination sets, manufac-
tured exclusively in the British
Isles reached 309,911 for the first
11 months of last year and were
valued at about £3 million or some
12 million dollars, The figures given
for Great Britain do not include
re-export of radio parts or com-
plete receivers. That Britain is
making great strides in the receiver
export field is indicated in a com-
parison of its 1946 sales with those
of 1938, the last year the United
Kingdom was engaged in peacetime
marketing. In 1938 77,586 com-
pleted Treceivers were exported,
which at that time had a value of
about 404,000 pounds or $1,600,000.
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Western Electric

AM TRANSMITTERS
give you both!

Whether you want a 230 Watter, a 1,5 or 50 kw, you’ll
get the most for your money in a Western Electric AM
transmitter. They’re tops for high quality and depend-
ability —and right down to rock bottom for operating
cost. For technical details and delivery information —
write Graybar Electric Co., 420 Lexington Ave., New
York 17, N. Y., or...

The 451A-}

250 Watt AM transmitter

ASK YOUR LOCAL Gr aVb aR

a
BROADCAST REPRESENTATIVE

OUR

® MODERN METHODS

e 15 TO 400 TON RANGE

, ® ELECTRONIC PREHEATING

o THERMOSETTING COMPQUNDS

@ PLANNED ENGINEERING
", ¢ DUPLICATING EQUIPMENT
e HOBBING FACILITIES

e SKILLED CRAFTSMEN

0 0

PDQDELIVERY BECAUSE WE MANUFACTURE
OUR OWN PHENOLIC MOLDING COMPOUNDS
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News of Industry
(Continued jrom page 95)

slow to reach prewar rates, but at
the year’s end receivers were being
manufactured at an annual rate of
nearly 20,000,000.

Because some companies did not

SETS REPORTED BY RMA MEMBERS

946
ELECTRIC SETS:
Table Models:
“Under $26.95 retail price ........ 2,271,663
Over $26.95 retail price
AM 6,005,192
AM-FM 13,174
FM (including converters) ... 2,527
Consoles:
AM 63,509
AM-FM 40,033
Table Models
AM ... 1,215,902
AM-FM 22
Consoles: Radio-Phono
Moo 695,250
AM-FM L 125,729
BATTERY SETS:
Portable AC-DC ... ... 1,022,689
Table Models L. 704,711
Qonsoles .....ccooviemiiiciimi s 650
AUTO RADIO .., 1,153,458
TELEVISION RECEIVERS: )
Radio Table Models .................... 5,070
Radio Consoles
(a) Direct Yiewing ... 1,344
(b) Projection ... 10
Radio-Phonograph Coembinations.. 52
TOTAL RECEIVING SETS..13,326,985
PHONOGRAPHS:
Phonographs Only .................... 458,354
Record Players—Radio Attach
MeNnts L 506,362

iron
powders

A New Technical Bulletin, describing many de-
sirable characteristics of Mepham IRN magnetic
iron powders, is now available....Send for your
copy. It contains 28 pages of comprehensive data,
including performance graphs, on 10 different types
of IRN magnetic iron powders (hydrogen reduced)
for high-frequency cores, core material, tele-
communication and magnetic applications. Useful
frequency ranges—.01 to 200 megacycles and up.

G. S. MEPHAM CORPORATION
Established 1902 ¢ East St. Louis, Hlinois
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manufacture and sell or

magnetic

report their early and unbalanced
production of radio sets, RMA tab-
ulations of sets manufactured by
member-commpanies totaled only
13,326,985 in 1946. However, a check
with government and other indus-
try reports clearly indicates that
total production by the entire in-
dustry exceeded 15,000,000 sets.

St. Louis Microphones

St. Louis Microphone Co. has
completed its incorporation with an
authorized capital of $100,000 and
has occupied its new building in
the Missouri city for which the
company is named. R. H. Mayer is
president. The company will spe-
cialize in the production of all types
of microphones. Plant address is
2725 Brentwood boulevard.

Automatic Electric Expands

Finch Telecommunications, Inc.,
Passaic, N. J., and Automatic Elec-
tric Co., Chicago, manufacturers of
tele -~ communication eguipment
have entered into an agreement
whereby Automatic has acquired
rights under Finch patents to
lease

Finch facsimile equipment. Auto-
matic Electric Co., a large supplier
of telephone equipment to inde-
pendent telephone companies, plans
to expand its facilities and services
to embrace supplementary types of
communication,

Lee de Forest Honored

The American Institute of Elec-
trical Engineers has awarded its
Edison Medal, established in honor
of Thomas A. Edison, to member
Dr. Lee de Forest. The citation rec-
ognizes his many valuable contri-
butions to the electrical art of com-
munication and was primarily for
his creation of the audion vacuum
fube upon which rests the entire
radio structure,

AIEE Honors Chubb

The John Fritz Medal for notable
scientific and industrial achieve-
ments during 1946 was presented to

" Dr. Lewis W. Chubb, director of the

Westinghouse Research Labo-
ratories in East Pittsburgh, Pa., at
the annual Winter Meeting of the
American Institute of Electrical
Engineers.

' DIRECTIONAL ANTENNAS

. ENGINEERING DATA INDISPENSIBLE TO
 BROADCAST ENGINEERS

Covers THEORY OF FUNDAMENTAL PROPERTIES—DEVELOP-
MENT OF GENERAL DESIGN EQUATION and graphic methods of
solution thereof-—APPLICATION OF GENERALIZED EQUATIONS
to determine pattern shape and size—SYSTEMATIZATION OF TWO-
and THREE-TOWER PATTERNS (Over 15,000 Patterns lllustrated).

By CARL E. SMITH, E.E.,
Vice President in Charge of Engin-
eering, United Broadeasting Co.
President, Cleveland Institute of
Radio Electronies

Indispensable to

Consulting Engineers
Broadcast Engineers
Technical School Libraries
Radio-Electronic Libraries

Eliminates hundreds of hours of
laborious calculatious. Gives sys-
tematic combination of current
ratios, ©Dphasing and root-mean-
square values for two- and three-
tower antenna systems. Calculations
made on unique electro-mechanical
antenna pattern calculator designed
and built by author and his
associates.

PRICE $15.00 2 COPIES for $25.00

Write for quantity discounts

Contains over 300 pages 8% x 117 size. 5-day FREE EXAMINATION,
Limited Edition—Order Now Befere Supply Is Exhausted.

Cleveland Institute of Radio Electromics

T-3 TERMINAL TOWER

CLEVELAND 13, OHIO
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Midwest Power Conference

The Midwest Power Conference,
to be held March 31, April 1 and 2
at the Palmer House, Chicago, is
expected to draw an attendance of
over 2500 engineers. The confer-
ence is being sponsored by Illinois
Institute of Technology with the
cooperation of Iowa State College,
Michigan State College, Northwest-
ern University, Purdue University,
State University of Iowa, University
of Illinois, University of Michigan,
University of Minnesota, and Uni-
versity of Wisconsin. The follow-
ing societies will participate: Chi-
cago sections of the AIE, AIEE,
the American Society of Mechanical
Engineers, the Illinois sections of
the American Society of Civil En-
gineers, and the American Society
of Heating and Ventilating En-
gineers, the Western Society of En-
gineers, and the Engineers Society
of Milwaukee. FElectronics in in-

dustry, to be presented in two ses-
sions led by E. T. Rader, Illinois
Tech, and E. B. Kurtz, State Uni-
versity of Iowa, will deal with heat-
ing in the wood industry, control,
power and process instrumentation.

Parts Show Dinner
at Chicago, May 12

The Keynote Dinner of the 1947
Radio Parts and Electronic Equip-
ment Conference and Show will be
held in the Grand Ballroom of the
Stevens Hotel, Chicago, on Monday,
May 12, at 7 p.m. Bill Cunningham,
well-known sports writer and com-
mentator, will be principal speaker
at this industry-wide meeting of
manufacturers and distributors.

According to information re-
ceived from the show committee,
space limitations will permit the
acceptance of only the first 1500
requests. Accordingly, reservations
are now being accepted by the com-
mittee, at $7.50 per plate or $75
per table of ten. Checks should be
mailed to the Radio Parts and
Electronic Equipment Shows, Inc.,
Suite 1016, 33 North LaSalle St.,
Chicago 2, I1l.

Perry Saftler, manufacturers rep-
resentative, is organizing a special
train to be run from New York to
Chicago either May 10 or 11. Those
desiring reservations should tele-
phone him at REctor 2-5334-5.

Page after page
of practical ideas
for the smoother,
safer, simpler
functioning of all
departments from
office-to-factory.

Have o copy on
the desk of ali
your key men!

Write today for
- a FREE COPY.

EVER READY .CJatel CORP.

NEW YORK 10, N. Y.

151 EAST 25th STREET
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The handy, accurate machine that every plant
NEEDS for speedy production lettering of name
plates, small panels, novelties, serial numbers,
part numbers, etc.

NEW HERMES, INC.

13-19 University Place -
Several choice territories siill open for representatives

Aeronautical Group
Plans Expansion

A general strengthening of the
Radio Technical Commission for
Aeronautics, particularly the em-
ployment of a permanent secre-
tariat and an expansion of the
RTCA staff, was provided Jan. 28
when the assembly of the organi-
zation approved a revised constitu-
tion and by-laws at the annual
meeting. In addition, under the
terms of the new document, the
RTCA Executive Committee will
meet monthly to keep closer watch
on developments in the field and
the activities of the RTCA, instead
of the former quarterly sessions.

At the meeting, Dr. J. H. Del-
linger, of the Bureau of Standards,
was unanimously relected as RTCA
chairman, and D. W. Rentzel of
Aeronautical Radio, Inc., was unan-
imously reelected as vice chairman.
L. M. Sherer continues as executive
secretary.

The new constitution is expected
to step up RTCA activities consid-
erably because of its provisions for
the enlarged technical and clerical

So Simple Anyone can

ENGRAVE

on Plasﬁq and Metal

NEW
HERMES
PORTABLE

b

New York 3, N. Y.

& el
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SLITTING
SPECIALISTS

We are slitters of plastic films,
papers and coated materials for
the insulating of radic compo-
nents; for the manufacturers of re-
corder equipment and sensitive
relays.

Experience and skill enables us
to handle your plastic films, or
metallized paper, or aluminum
sheeting from 1/ to 56" widths;
to cull and roll into a continuous,
uniform, free flowing tape.

We invite your inquiry on this
unusual service,

B. BLACHER

752 BROADWAY
NEW YORK 3, N. Y.
STuyvesant 9-2253

PREMAY

Better Reception . . .

Tubular Verticals . . .
Fuily adjustable, in 6 to 35-foot
heights, In steel, aluminum,
monel and stainless.

Elements. ..

Corulite Elements in corrosion-
resistant steel. For building beam
arrays.

Police Mobiles...

“Whip” type in steel, aluminum

-and stainless, complete with a
wide variety of mountings, Ask
your radio jobber for details,

ﬁ"'Em'c[xr Fi’«a , u_t:ls_-’i
Division Chisholm-Ryder Co., Inc.
4712 Highland Ave., Highland Falls, N, Y,
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staff and the more frequent meet-
ings of the organization’s govern-
ing body. It provides also that the
Assembly—all members of the
RTCA—meet semi-annually in
March and September, replacing
the former annual meeting. Be-
cause of the session this week, how-
ever, it is expected that the next
Assembly meeting will be in Sep-
tember of this year.

The constitution, which replaced
the first RTCA charter adopted in
January, 1942, also defines the ob-
jectives of the RTCA as “the in-
vestigation of all available or poten-
tial applications of the telecom-
munications art, their coordination
with allied arts, and the adaptation
thereof to recognized operational
requirements.”

Rose and Pierce

Honored by IRE

The Institute of Radio Engineers
has awarded the Morris Liebmann
Memorial Prize for 1946 to Dr. Al-
bert Rose o0f RCA Laboratories,
Princeton, N. J., and the Liebmann
Prize for 1947 to J. R. Pierce, mem-

Dr. Albert Bose

J. B. Pierce

ber of the technical staff of Bell
Telephone Laboratories, New York.
At the same time, the IRE Awards
Comumittee announced the election
of 25 engineers and scientists to
Fellowships in the Institute. Formal
presentation of the honors were to
be made March 5 at the annual
banguet of the IRE.

Dr. Rose has concentrated his re-
search in the field of television
camera tubes, In 1937 he con-
celved the idea of the orthicon
camera tube, forerunner of the
Image Orthicon. It was for his work
on the Image Orthicon that Dr.
Rose received the 1946 prize.

Pierce has been carrying on re-
search in high frequency tubes and
it was for his specific development
of the fraveling wave type of tube
that he received the 1947 Liebmann
Memorial Prize,
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COMMUNICATION &
ELECTRONIC SUPPLIES
— BARGAINS —

MASTER OSCILLATOR
MI-19427-B

This unit was built for R.C.A.
Add a final—becontes a complete
transmitter with signal shifter,
2:20 mg—also FM—only a few
cycles drift from cold start. Com-
plete with regulated power supply
and heavy duty deluxe rack, Flyer
giving complete descrintion. tech-
nical summary and specifications
available upon reguest, Complete

(except for tubes) ..$225.00

DUAL BLOWER

Dual Blower—hlows 200
CFM; 110 volts AC;
overall length 1034~;
overall width 634" ; blow-
er openings 2” diameter;
. i intake opening 254" in |
diameter; Delco sealed motor built in mounting brack-
ets; ideal for cooling large tubes or exhaust for lab
or Photo Darkroom application. Guaranteed, $15_95

TWO PARTY INTER-
COMMUNICATION SYSTEM

115 volt, 56-60 cycle; panel

controls include a volume con-
trol and 110 V. line switch,
together with pilot light indi-
cator. Tubes employed are a
6SJ7 voltage amplifier, a 6F6
power amplifier, and the SY3GT
Rectifier. Dimensions are 11x
111/5%6Y/%. Weight 28 Ibs. Price
i_ru:ludes one additional speaker
in metal case, black crackle
finish .......... $34.95

All our prices F.0.B. ware-
house, New York City, N. Y.
IMMEDIATE DELIVERY

b INSULATORS

CERAMIC —
PORCELAIN &

STEATITE

for every

purpose

BIRNBACH RADIO €O., Inc.
145 HUDSON ST. N.Y. 13, N.Y.
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RCA HB-3 Tube Handbook

Now in 3 Binders— 6 Volumes

No other tube handbook provides as much
up-to-the-minute rechnical data on tube types
as the RCA HB-3 Handbook, which has been
a standard technical reference book for over
15 years. Indexed contents include general
data, characteristic curves, socket connec-
tions, outline drawings, price lists, preferred-
type lists, etc., for the complete line of RCA
tubes.

New Sheets Mailed Regularly. The 1. S. sub-
scription price of $10.00 brings you the
complete Handbook in three binders, plus
supplementary sheets conraining new or re-
vised data as issued during the year. Annual
service fee thereafter is $2.00. (These prices
apply only in the U. 8. and its possessions.)

Subscribe Now. Insure early delivery. Mail
your remittance today to: RCA, Commercial
Engineering, Section W-63C, Harrison, N. J.

T rusE DEPARTMENT

@ RADIO CORPORATION of AMERICA

NARRISON. M. J

GLANY
INSTRUMENT
BEARINGS

GLASS vV BEARINGS

made and set to your
specification

We specialize in the manufacture
and mounting of all types of sap-
phire jewe! bearings.

We welcome your inquiries

RICHARD IL BIRD & (0.

Incorporated

Manufacturers of Jewel Bearings
jor thirty vears

1 SPRUCE STREET
WALTHAM, MASS,
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McMinn Appointed
T.T Executive Editor

Stanley P. McMinn, for the past
four years managing editor of Elec-
tronic Industries, predecessor of
Tele-Tech, has been appointed ex-
ecutive editor of the latter publica-
tion. He joined the Caldwell-
Clements organization in 1942 with
an extensive background of pub-

Stanley P. McMinn

lishing experience in a number of
fields including automotive en-
gineering, civil engineering, avia-
tion, radio communications and
several others not so closely con-
nected with electronic affairs. For
more than 20 years he has been a
prominent radio amateur (W2WD),
has carried on considerable experi-
mental work in the UHEF bands,
during the last war was drafted
by the U. 8. Signal Corps to or-
ganize and operate a school where
some 500 raw GI’'s were turned out
as finished radio operators. He
was also in charge of a Navy proj-
ect involving the equipment of
fighter planes with communication
equipment and microwave homing
devices.

Raytheon Installations
During its first year’'s operation,
Raytheon Mifg. Co.s Broadcast
Equipment Division, Chicago, sold
over 120 complete AM and FM radio
station installations and now has
more than 260 stations on its books.
Of the 120 complete stations sold,
over 75 are on the air. The divi-
sion, sole postwar entrant into the
broadcast equipment field, an-
nounced its first piece of equipment
in Jan. 1946, a 250-watt AM unit.
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in BRUSHES
_ for high current de
-~ mum wear @ low ‘ Tk
. low electrical noise @ self-lubri-
cation '

TACTS

for low resistance ® non-weiding
character . '
GRAPHALLOY works whare others won'#

b

Specify GRAPHALLOY with cenfidence.
'i--s}har-:'ih:!ﬁregnﬁiéﬂ graphite

G

GRAPHITE METALLIZING

CORPORATION -

1047 NEPPERHAN AVENUE, YONKERS 3, NEW YORK
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ORIG!NAI:ODHNER

“THE MACHINE TO COUNT ON**

A HANDY CALCULATOR
FIGURES FAST—

When and Where You Need Them

HERE'S THE ANSWER to the en-
gineer's demand for a low priced,
fast calculator. Entirely portable.
Ready to go any place—any time.
Hundreds of auxiliary uses in
large organizations. Keep one on
every desk., where quick calcula-
tions are necessary.

SAVES TIME AND MONEY
EFFORT AND ERRORS

Sole Distributor:

IVAN SORVALL

210 Fifth Ave., New York 10, N. Y,

_— —

Ask for Bulletin JP-33

HOPP DYfg0tic
RADIO DIALS

DIAL WINDOWS, NAME PLATES, GAUGES,
CALCULATORS, SCALES, CHARTS, ETC.

PLASTIC RADIO DIALS have endless possibilities
Attrac-
tive and durable, our radio dials, windows and scales

in design, size, shape and color combinakion.

are preferred by many leading Radio manufacturers,

Not only for dials, but for numerous ather elec-
tronic and electrical applications, Laminated Plastics
are preferable.

Consult with our artists and engineers regard-

- ‘ing applications for your particular purpose. Or. . ..
send us your blue prints or samples far quotation,

THE HOPP-PRESS, INC.

460 W. 34th STREET, NEW YORK 1 N.Y.

ESTABLISHED 7893
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Pending Applications

Ingles Retires

After 37 years of military service,
the past four years as chief signal
officer of the U. 8. Army, Major-

General Harry Clyde Ingles retires .

the end of this month. Beyond a
long vacation, his plans for the fu-
ture have not been made public
though it is thought that he may
enter the independent telephone
fleld. General Ingles’ successor is
Brigadier General Spencer B. Akin
who will fill the post for the next
four years, commencing April 1,
with the rank of Major General.

FCC Counts FM -
Broadcasters Operating

Federal Communications Com-
mission reports that as of the first
of the year there were 136 FM
broadcasting stations in operation
though by the time this note can
be printed the total probably will
have gone over 200 inasmuch as
many stations were practically
ready to open at the time the
census was completed. Other fig-
ures, all dated Dec. 31, 1946, are:

FM Stations on the Air .......
Construction Permits Granted

Since October 8, 1945
Conditional Granfts

Engineering approval cannot
be given until further engi-
neering data which has been
requested from applicant Iis
received .. ... .. oL
Cannot processed until
statement of program plans is
received from applicant . ... 9
Referred to Canada for co-
ordination with Canadian FM
assignments ... ......... ...
Awalting engineering study.
Awaiting legal study ..... ..

...........

6
81
8

211
Applications Which Have Been
Set for Hearing ....:........

Heard and awaiting decision.
Not vet heard

Applications which appear
complete and are being proc-
essed
Applications on which a state-
ment of program plans must
still be submifted
Applications on which trans-

fers of control or assign-

ments of license are pending. 6
Applications on which further
information other than pro-
gram plans has been re-
quested by the Commission.
Applications awaiting outcome
of court proceedings
Applications which while not
themselves in hearing are be-
ing held up pending the dis-
position of a hearing in a
related case (either AM or
FM) e
Applications which are being
studied in regard te overlap
of serwvice areas
Applications recently recelved
on which no action has been
taken

wwWw americanradiohistorv com

%pecialized- DKE =x-

gears in the _field—is
now available for the
production of stamped
metal parts: All types
of cups, sleevesy
flanged shdpes, intcis
zate single pieces op
fabricated components
included. High
quality workmanship
to exarting specifica~
dions—with _uny de-s
sired finish— is em«
‘hodied in «wvery job.

STAMPINGS

are

DANLIEL

KONDAKJIAN
i 27 WRIGHT ST., NEWARK, N. J.

{perjence —-‘-_;,Q\fig:'_ 2¢

Pk e % % % % % % %

¥
¥

3
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TELE-TECH'S MAY ISSUE WILL FEA-
TURE THE {947 RADIO-ELECTRONIC
PARTS SHOW, HOTEL STEVENS, CH!-
CAGO, MAY il-16. FOR SHOW DIS-
TRIBUTION (FROM OUR BOOTH), PLUS
FULL TELE-COMMUNICATIONS COVER-
AGE THROUGHOUT THE INDUSTRY,
SCHEDULE SPACGE IN MAY IF NOT AL-
READY IN. DEADLINE APRIL 5. MORE

INQUIRIES RESULT IN MORE SALES

WHEN YOU ADVERTISE IN TELE-TECH.

CALDWELL-CLEMENTS, INC.
480 LEXINGTON AVE., N. Y. 1T, N. Y,

TELE-TECH -

March, 1947
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ON
PRECISION
WOUND
TRU - OHM RESISTORS

® SILVER-SOLDERED TERMINALS

® GENUINE HIGH-TEMPERATURE
VITREOUS ENAMEL COVERING

® ACCURATE & DEPENDABLE
® FULLY TRADE & WAR TESTED

The TRU-OHM Resistor is a
superior product of fine engi-
neering skill and manufactured
with war-tested experience. A
wide variety of types is available
for immediate or quick delivery.
Write us your requirements or

send for free catalog.

'MODEL ENGINEERING & MFG., INC.
] RESlSTOR'DIVISIQN, HUNTINGTON,: le\lANA ]

"MACHINED
PARTS

LUCITE  VINYLITE » PLEXIGLASS
POLYSTYRENE «  ACETATE

Coraplete facilities for machining, mark-
ing, finishing—plastic sheet, rod or tube
—any size, shape or guantity.

Send us your prints for quotations,

PLASTICRAFT
PRODUCTS COMPANY

BAKELITE & PLASTICS
PARTS & SPECIALTIES

MANUFACTURED . FABRICATED
PRINTED ¢ HOT STAMPED » ENGRAVED

20 Hudson St., New York 13, N. Y.
WOrth 2-1837

\.

)

TELE-TECH o March, 1947

New Bulletins

TUBE MANUAL

Tube Div. of General FElectric
Co.’s Electronics Dept., Schenectady,
N. Y., has issued a 156-page recejv-
ing tube brochure covering all rec-
ommended types of the GE and
Ken-Rad receiving tube line. Tube
types are listed in numerical order
by sections, including typical cir-
cuits, complete ratings, character-
istic curves and associated technical
data. The characteristic curves are
shown on closely spaced coordinate
paper, making them suitable for
plotting purposes.

PAPER CAPACITORS

The small, self-healing metal-
lized paper capacitors, recently
brought out by Solar Mfg. Corp.,
285 Madison Ave., New York 17, are
described in detail in a 4-pg. bul-
letin. Electrical ratings, available
designs and engineering applica-
tions are given, as well as a table
of available SL tubular capacitors.

AC, DC RELAYS

A large variety of relays for every
industrial and communications ap-
plication are described in the 38-
pg. catalog published by Advance
Electric & Relay Co., 1260 West 2nd
St., Los Angeles, Cal. The profuse-
ly illustrated brochure includes de
relays, midget relays, hermetically
sealed relays, a variety of industrial
relays, keying relays, overload re-
lays, time delay units, ac relays,
telephone and transmitter relays,
and a number of special types.
Dimensional sketches, electrical and
mechanical characteristics, switch
combinations, and other data are
given for each type.

TECHNICAL CERAMICS

Representative samples of ex-
truded and machined parts made
of Lavite Steatite ceramics for ap-
plication in communications and in-
dustrial electronics are shown in a
16-pg. illustrated pamphlet avail-
able from D. M. Steward Mfg. Co,,
Chattanooga, Tenn. Lavite steatite
ceramics are widely used for elec-
trical insulation because of their
excellent dielectric properties, heat
resistant qualities, and ability to
be easily machined. The back of
the bulletin contains detailed tech-
nical specifications.

BATTERY PLUGS

Up-to-date listings of all types
of plugs to fit batteries used in
portable radios, testing equipment
and electronic devices are con-
tained in a 4-pg. circular issued
by J. F. D. Mfg, Co., 4109-4123 Ft.
Hamilton Parkway, Brooklyn 19,
N. Y. Sketches and descriptions of
each type and reference layout
sheets are included.

{Continued on page 156)
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mth MIP
Sensatmnal
Values !

 radio parts
tronic equi

E MONTH to qualified
quantity buyers
through special bul-
letins and fiyvers.
Check the outstand-
ing buys listed here
against what you've
been paying-—themr
get MID-AMERICA’s
FREE CATALOG and
big MONTHLY BAR-
GAIN BULLETINS?

5" Dynamic Speaker,
450 ochm field, hu
bucking coil, doub-
le shlelded 50L6
transformer (lots
of 20) $2.95 ea.
ELECTROLYTIC
CONDENSERS
with strap: 50/30
infd—150 VDCW (lots of 100) 59c¢ ea. 20 mfd—150
VDCW (lots of 100) 39¢ ea. 16 mfd-—500 VDGW I'
Dia. Mallory FP (ots of 100) . .. .......,. 79¢c
ALUMINUM CONDENSER: 4 mfd—600 VDCW oil
ﬂlledvpaper 434" high x 114" dia., equiv. to 8 mfd—
electrolytic; (lots of 100) .
DPDT ROTARY RADIO-PHONO or BAND
SWITCH, 34" shank 1/" shaft (lots of 100) 36¢ ea.
ALLIANCE PHONO MOTOR, rim drive with 9"
turntable (lotsof 6)., .. ............... $3.75 ¢
ASTATIC HIGH FIDELITY PHONO PICKUP
with Astatlc L-72-A xtal (lotsof25)....%$1.95
50L6 GT TUBES, std. brands (lots of500) 70: ea.

For LOWER PRICES on LARGER QUANTITIES than those
listed here write, wire
MID-AMERICA’S store address Dept. TE~37,

\ MID-AMERICA €O. Inc.

: STOR EHOUSE -
« 2412 §. HIGHIGMI AYE. 2307 S ARBHER AYE.
- CHICAGO 16, ILL, -~ ~-CHICAGO 16; ILL. )

DIRECT-READING
CAPACITY - METERS

For Production & Laboratory Use

B MODEL 201 0.1-10,000 mimf.
Scales: 0-10, 0-20, 0-50, 0-100, 0-200,
0-560, 0-1000, 0-2000, 0-5000,
0-10,000

B MODEL 202 0.01-10.0 mmf,

Scales: 0-1, 0-2, 0-5, 0-10 wmmf
DIRECT READING
ACCURATE—29; OF FULL SCALE
LABORATORY QUALITY
SIMPLIFIED CONTROLS
HIGH SPEED METER

MAIDA DEVELOPMENT CO.
ERIE, PA.
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RADAR POWER SUPPLIES CONVERTED
- FOR YOUR APPLICATION

# QUALITY COMPONENTS:

® QUALITY CONMSTRUCTION:

e QUALITY PERFORMANCE:

® BUILT BY WESTERN ELEC-
TRIC:

e 115V, 50-60 CYCLE INPUT:

@ EXCELLENT REGULATION
FROM 90-130V. INPUT &
FROM NO-LOAD TO FULL-
LOAD RATING:

MODEL 3
VYoltage range: 210-320VDC.
_flzﬂabx Cloadl rahn? Zogggoéﬁgtg Both models are supplied in
ube Lompiemen attractive modern black wrinkle
2-65F5; 1-VR105; 1= VRI50. finish cabinet. The front panel
MODEL 8 is a standard 19" relay rack
Voltage range: 590-950VDC panel 1014 high. Separate fila-
Max. load rating: 0.225 Amp. ment & plate circuit controls
Tube Complement: 2-836; 2-6L6;  are.provided on the front panel
2-65F5; 1-VR105; 1-VRI150. along with the voltage control.

PRICE EITHER MODEL: $152.00, NET, F.0.B. FACTORY

CAMBRIDGE ELECTRONICS CORPORATION

208 SOUTH PULASKI STREET
BALTIMORE 23, MARYLAND

MORE PERFECT COILS or SPRINGS

W*W

f/ze e

PAMARCO dezeelireg TENSION

Full range of tension adjust-
ment

Finger-tip tension control

Operator makes own adjust-
ments

No tools or accessories

needed
Smooth free-running action

Takes no more space than the
spool itself

Fits all types of coil winders

Precision machined for long,
trouble-free service

Made in right and left models

Light or heavy capacity for
any requirement :

Bulletin available — Y our inguiry requested

PAPER MACHINERY & RESEARCH, INC.

1014 OAK STREET b ROSELLE, NEW JERSEY

“ALNICO"

PERMANENT
MAGNETS

Specializing in the production
-of highest quality Alnico Mag-
nets in all grades including new

triple strength No. 5

Production material checked to
assure highest uniform quality
of produect.

Castings made to customer’s
special order on the basis of
sketches or blueprints furnished.

Information and suggestions fur-
nished on request.

Manufacturers of High Ceercive
Magnetic Alloys

10001 ERWIN AVENUE
DETROIT 5, MICHIGAN

At the IRE Show

We'll be at
?aat‘é

Drop up to see usl!

Caldwell-Clements, Inc.,
480 Lexington Ave., N. Y. 17
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Andrew Co.

Bird & Co.,

Blacher, B.

Hopp~ Press,

Astatic Corp.
Audak €O, v imeie e

Coto-Coil Co.,
Crescent Industries,

Aermotive Equipment Corp.
"Alden Products Co.
Allied Radio Corp.
American Electrical Heater Co.
Amperite Go.
Anaconda Wire & Cable Co.

Bell Telephone Lahoratories
Bird Electronic
inc.,
Birnbach Radio Co.,

Richard H.
Ine, .. e

Boonton Radio Corp.
Brady Co., W. H.
Bugyie & Co., H. H
Burnell & Co.
Burstein-Applebee Co,

Caldweli-Clements, iinc.
Canbridge Electrontes Corn.
Carter Radio Division,
Clarostat Mfy. Co.,

Ine.

DeMornay-Budd, -
Drake Mfg. Co.
Driver-Harris Co.
Dumont Lahoratories, inc., Allen B.

Eisler Engineering Co.
Eitel-McCuliough,
Electrical Reactance Corn, ............. ... 125
Electronic Engineering Co., Inc. ...........
Engineering Co.
Ereo Radio Laboratories, +ne. ... ......... 118
Essex- Electronics
Ever Ready Label Corm. .......... ........ 149

General Electric Co.

General Industries Co.
General Magnetic Corpn.
General Plate Div. of Metals & Controls Corp. 12
Graphite Metallizing Corp.
Grayhar Electric Co.
Guardian Electric Mfy, Co.

Heinemann Electric Co.
ine.
Hytrnn Radio & Electronics Corp

1!linois Condenser Co.
Indiana Steei Products Co.
International Machine Works

Inc.
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....................... 130

Federal Telephone & Radio Corp. ...3,

.......... 6, 29, 135, 138
................... 124

..... 120, 121, 152, 154
Precision Parts Co.
Inc. ... oo
Cleveland Institute of Radic Electronics
Collins Radio Co.
Coiminunications Eguipment Co.
Conant Electrical Laboratories
Concord Radio Corn.
Cornell-Dubilier Elec, Corp. ...........
...................... 124
Inc. ... ...

................... 156

................ 151
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Sotvall, fvan . ..... e 152
Sprague Electric Co. ........ ...t 119
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SONAR SOUND]|
‘ D.E'TEC TION UNIT!)

Ideal for detecting under- §
water sounds, such as fish
swimming in schools,
within a2 15 mile area.
Using a Rochelle salt
crystal, which is about
100 times more sensitive
than quartz, as the active
unit the sound is trans-
mitted up to a 60 ft.
length of cable. It is
completely enclosed in a
solid rubber sheath. This
sound detector was orig-
inally used in bharbor defense Coupled to an audio
amplifier, this can be found to bave many valuahle
applications. Ask for SD-1 .............. $ 9.95

OIL FILLED CONDENSERS
G.E., C-D, W.E., and other well known brands
1 mf 300 vde ...$ .25 6 mf 600 vde pyr. .85
2mf300vde ... .30 g.gmf 600 vde ... 1,49
pmpath e ... ..‘;5 10 mt 600 vde pyr. . 1.29
55 mE 100 s 1T 178 18 mf 220 ac/600de 149
e T 1 mf 1000 vde .. .90

2 mf 550 vde ... .30 !
25 mf 600 vde ... .25 2 mf 1000 vde .. 1.10 §
85 mf 600 vde ... 30 1mf 1500 vde .. 1.20

1mfgon vde ... .35 4mf1500vde .. .20

2mf 600 vde ... .40 2 mf 660 ac/1000 .95 &
! HEAVY DUTY CONDENSERS
b 23F49 1 mf-5000v (list $27) ..vevennnn s J
| TC-50010 1mf 5000v (list $30) see s e an 4.50 i
14F1I91 .1 mf 10,000v (list $37) ......... 6.75
1-1 mf 7000 vde 25F774 ....... PP 2.00
. In 10ts 0f B0 «uv'vvvnnnannnsenrannni. 130
.06 mf 15,000vde 26F585-G2 ......... ... 5.95
2 mf 4000v 23047 DIF ocveoononnorsens 5.95 §

WAVE GUIDE PARTS

MAGNETRONS!! Type
2J32 (JAN.) 1is de- §
signed for 10 ¢cm. opera- g
tion. Rated at 300 kw
. peak pulse power. Com- ¥
plete information sup- W
plied. Brand new. The K
9J32 is listed at $200.

QUR PRICE ...3$25.00
3J31°s  just received.
One cm. magnetron
listed at $95.00. ,
0UR PRICE ...$20.00

§ Magnets for either Magnetron ......... ... 12.00 B
KLYSTRON oscillator tubes 2K25/723 ab de-.
I signed for 3 ¢m operation. New. With com-
plete data. Listed at $38.00, reduced to.. 7.75
Bl 724B ATR Tube. Used with Duplexer....... 1.00
§ Duplexer using 1B24 ... vaav o 10.00
R 30 me oscillator-amplifier with 2 6ACT’s. Uses
723ab, Waveguide input, xtal detector.
With BACT'S o veriveiee e iennnnonanns 10.00 §
With 6ACT’s, T23ab and IN21.......... 16.50 §
Therniistor BCd.dS (D-170396), for use with
UHF and Micro-Wave Eqmpment {List
$7.00). In separate sealed containers.... .
; 3 CM WAVE GUIDE SECTIONS
b Silver Plated IDdrectional Couplers with a 20
DB drop with:

¥ A. 90° bend in wave guide 15” long ...... $ 4.00 §
B. 15° bend in wave guide 15”7 long ...... 4.40
| . 30° bend in wave guide 10” long ...... 3.95
N D 90° bend in wave guide 15”7 long also ]
1 90° hend in coupler .........c.ivaae .. 5.50j§
SECTIONS :

B. 21 foot silver plated with 180° bend (2"

F o oradius) ... i 5.50
{ F. 10 cm wave guide 16 foot long (max.) per
FOOE v eveie s e e 2.50
G. 21 foot 3 cm wave guide choke to eover
BEEINE  ov ettt mmme e nnaa s 4.95
1. 5 foot 3 em wave guide section per foot.. 1.95 §

J. Slotted dipole antenna 3 M ... c.cveoaan 4.00
K. Choke flanges for 3 cm, fits item H, 1”7 x
17— FOT uognsososacosontnosassas 1.49

} RELAYS
8 SPST 5a, ac; 115v cont. 115v/60 eps ...... $ 149
| SPDT contacts; 5a coil rated 115v/60¢ .... 1.39
DPST Telephone type; 2p. 1 cl; 1 open; cont.
rating, 5a @ B50v, coil rating 3.5 ma (@

12 K ohing} 1000 ¥4C . voccecuonans-ne 1.05 §
DPDT relay, steatite insulated, with 10A sil- [ ]
vered contact. Operates on 110 AC ....... 1.85

SPDT sensitive keying relay, 5 ma-de Coil.

B 110v/60 cyeles—2 amp contaets ........ 1.49
SPST overload/latching relay. Make eoil 115v/

60¢; DCR 1500 ohms, Break coil 115vde 10

ma: DOR 5000 olums ... .ot viiuyiunnn 2.95

All merchandise guaranteed. Mail orders promptly §
filed. A!l prices F.0.B, New York City. Send Money
Order cor Check. Shipping charges sent C.0.D.

COMMUNICATIONS]

EQUIPMENT CO.

131B Liberty St., New York 7, N. Y.
Telephone WH 4-7658
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(Continued from page 153)
INSULATING VARNISHES

A 40-pg. reference booklet con-
taining technical and application
data on GE insulating varnishes
has been issued by the insulating
madterials division, Chemical Dept.,
Ceneral Electric Co., Pittsfield,
Mass. The data includes specifica-
tions, electrical and film properties,
cure and aging, chemical properties
and baking and air-drying cycles of
each type. Thirty-six grades are
described for eleven basic varnishes.
An excellent reference chart in
front of the loose-leaf booklet sum-
marizes the important properties of

RECEIVING TUBES

Characteristics and socket con-
nections of an extensive line of
receiving tubes inciuding projec-
tion and direct-view KkKinescopes are
contained in a 16-pg. booklet on
“Receiving Tubes for Television,
FM, and Standard Broadcast”
(Form 1275-C) available from Com-
mercial Engineering, Tube Dept.,
Radio Corp. of America, Harrison,
N. J. All types are listed in nu-
merical-alphabetical sequence of
type designations. Information on
discontinued types has been in-
cluded. Au additional chart clias-
sifying RCA receiving tubes ac-
cording to function and cathode
voltages aids in selection of tubes.

ELECTRONIC COMPONENTS

Intended for manufacturer, dis-
tributor, and exporter, catalog M,
issued by Eldicc of New York, Inc.,
44-31 Douglaston Pkwy., Douglaston,
N. Y., contains diverse electronic
components and equipment of
standard manufacture. In 28 pages
listings are given of a variety of
transformers, capacitors, rf chokes,
reactors, coils, switches, insulators,
tubes, knobs, meters, relays, resis-
tors, headsefs and mikes, terminal
strips and miscellaneous parts. A
section on microwave equipment
includes synchroscopes, frequency
meters, signal generators, mag-
netrons, uhf crystals, tubes, anten-
nas, coaxial cables and fittings.

each type of varnish.

BAACH- INTERNATIONAL

SI . Spiralk Woun

EIGHT HEAD . for Stronger
HOT-CUT FLARE MACHINE A Coil Bases
®

Automatic throughout.

Can be synchronized with auto-
matic Stem machine,

Cuts off and flares in one op-
eration,

Production 1540 flares per hour.
For miniature flares, fluorescent
starters, standard size lamps,
fluorescent and radio tubes.

Range of Machine:

SQUARE
Glass tubing 29 to 45 gauge OVAL
of flares 5 mm to 80 mm RECTANGULAR
Length . ANY LENGTH
Forms flares up to 47 mm diameter ANY ID or OD
Net weight 1500 pounds
Start coils RIGHT with a good Sample of Precision Paper Tubes
Boxed 1700 Pounds base—PRECISION Paper Tubes. will be sent at your request,
Insure insulation, moisture re- with the new extended mandre!
INTERNATIONAL sistance, heat dissipation. Save list—-1000 sizes. Also manufac-

space, save weight. Dielectric
Kraft, Fish Paper, Cellulose ace-
tate, or combipations.

turers of Precision Bobbins, Coil
Forms, Spools, Dust Caps and
Thread Protectors,

MACHINE WORKS

Manufacturers of High Vacuum Pumps, Adutematte Maokinery for
Incandescent Lomps, Electronic Tubes sines 1916.
2027-46TH STREET, NORTH BERGEN, N. J., US.A.

Tel. UNjon 3-7412, Cable Address “Intsrmach’ Nerth Bergom, N. J.

2057 W. CHARLESTON STREET

e FISLER
WILLARD 2 VOLT ELECTRICAL & :Lzscgnonuc EQUIPMENT
COMPACT RECHARGEABLE .

Spill-Proof STORAGE BATTERY

2 In an attractive Clear Plastic Case. Only
2%” square and 6” overall height. About the
size of the ordinary #6 Dry Cell. Rating 24
AH, Gangs nicely for other voltages in mul-
i tiples of 2 volts. Ideal for many applications.
i Shipped dry with electrolyte for eaeh in sep-
| arate container. (Cannot be shipped Parcel
¥ Post.)
| CLOSE OUT PRICE While OQur Stock Lasts.
| Every One BRAND NEW!
Stock No, 5A133 .......... ONLY $2.95
In Case Lots of 42 ,........ Each $2.50

BURSTEIN - APPLEBEE (O.

1012-14 McGee
Kansas City 6, Mo.

24 HEAD RADIO TUBE
EXHAUSTING MACHINE
WITH BOMBARDER

Complete equipment for the

TRANSFORMERS OF ALL TYPES
Sizes from 14 to 250 KVA
For furnaces, lighting, distribution, power,
auto, phase changing, welding—air, oil, manufactyre of incandescent
and water cooled, and special jobs. lamps, radio & electronic tubes.
SPOT WELDERS Sizes from V4 to 250 KYA
We have a complete line of spot, buitt, gun and arc welders.

EISLER ENGINEERING CO., 778 So. 13th St., Newark 3, N, L
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your Noise Problems, too
can be So0lved Better _
with G-D Quietones

Just because Mom wants to bake a cake
is no reason why she shouldn’t hear her
pet soap opera. And socner or later
she’s bound to find out that some
mixers down’t cause radio interference.
Mixers equipped with C-D Capacitors,
for example,

C-D’s experience in designing and
building noise suppressors is unequalled
in the capacitor industry. We are now
manufacturing hundreds of types of
noise filters for electrical appliances
and equipment. It's possible, of course,

MICA . DYKANOL .

 TYPICAL NOISE SUPPRESSORS

GAPACITORS #1 AND 2
Two of the Type MC Filter Capacitors designed for heavy
duty service on buses, trucks, etc. for spark ond noise sup-
pression. Mechanically rugged, cil filled and impregnated and

hermetically sealed.

PAPER o

that the exact unit for solving your
noise problem is not included. In that
case, our engineers are ready and
anxious to design and build the sup-
pressor best suited to your specific
requirements—betier, faster, more eco-
nomically, Consult with them.

Catalog of standard types will be
mailed on request. Cornell-Dubilier
Electric Corporation, Dept. J3, South
Plainfield, New Jersey. Other large
plants in New Bedford, Brookline and
Worcester, Mass., and Providence, R, 1.

ELECTROLYTIC

CAPACITOR #3
A general purpose filter effectively controls radio noise energy
¢created by fluorescent lamps. This capacitive = inductive type
filter is compact and can be quickly installed in o variety of
positions. Convenient leads simplify installation,
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FEATURE NEW DESIGNS —
IMPROVED PERFORMANCE

These new RCA cathode-ray tubes comprise a line of popular
screen sizes, and incorporate advanced design features that
set new performance standards for tubes of their size. They

offer designers of oscillograph equipment the following im-
portant advantages:

i. Higher deflection sensitivity.

2. Sharper focus both at center and at edges, when beam current
is varied over wide range.

3. Higher contrast screens.

4. Zero first-anode-current gun permits use of low-current voltage-
divider and smaller filter capacitor.

5. Separate base-pin connection to every deflecting electrode,
heater, and cathode permits operation with balanced deflection
and with separate connections to heater and cathode.
6. Balanced deflecting-electrode input capacitances minimize
cross-talk and dispense with necessity of neutralizing. e
7. 3JP7 has an extra anode providing maximum screen brightness F- : -
with minimum sacrifice of deflection sensitivity. o ; o
8. 5U-series and 3KP1 may be used interchangeably with the 2
same power pack and deflection voltages. 4

The P1, P7, and P11 screens of the new cathode-ray tubes
differ in their spectral-energy emission and persisience char-
acteristics. The P1 phosphor is especially useful for general
oscillographic work requiring high brightness and medium
persistence. The P7 phosphor is a cascade-type of particular
interest for radar and similar applications requiring long
persistence of the order of several seconds. The P11 phos-
phor is excellent for photographic work and has sufficiently
short persistence to permit its use in moving-film recording
at all but the very brightest speeds.

RCA Tube Application Engineers will be pleased to consult
with you on the application of these or other RCA tube types.
If you desire this service, or complete technical data on the
cathode-ray tubes described, write RCA;, Commercial Engi- "
neering, Section R-63C, Harrison, N. J. ;

# Not Ilinstrated

OMPARA P ATIO
28PI1 28BP1 3IP7 3KPI 5uri 5UP7 5UPIl
T—:I ———
Heater Voits 6.3 6.3 6.3 4.3 6.3 6.3 6.3
Haater Amps 0.6 0.6 0.6 0.6 0.6 0.6 0.6
Maz. Anode %3 Volits — —_ 4000 — —_ —_ —
| Max. Anode %2 Volis 2500 2500 2000 2500 2500 2500 2500
Max. Ancde %1 Volis 1000 1000 1000 1000 1000 1000 1000
uores Green Blue Gr.-Yel. Green Green Gr.-Yel. Blue
A _Porsistence Medium Short Long Medivm | Medium Long Shart
Focus Electro- Etectro- Electro- Electro- Electro- Eloctro- Electro- b = : >
ig stalic static static static stafic stotic g
Deflection i Eloctro- Electro- Eleciro- Electro- Electro- Electro- Eloctro- 4
static stafic stalic static static staitic stotic
Length (Max.) 7 13/16"] 7 13/167] 10 1/4" 11 3/4" i51/8” | i51/8” | 15 1/8”
| b Dia. 3 21/16% | 20/i6" | 31/16"] 31/16"| 5 t1jaz2 | 514/32¢| 511/32"
| Min. Useful Scraen Dia. 1 3/4” 1 3f4” 2 3/4" 2 3/4” 41/2" 4 1/2" 4 1/2"
Base Duodecal| Duodecall Diheptal Megnal| Duodecol | Duodecal] Duodecal

TUBE DEPARTMERT

RADIO CORPORATION of AMERICA

NARRISON. N. J.
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