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3?01 to 5000 MMF
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2001 to 3300 MMF

220 to 330 A^MF

801 to 1500 MMF

33) to 800 MMF

investigate the advantages of 
Type JL RMC DISCAPS

DISCAP 
CERAMIC 

CAPACITORS

POWER FACTOR: 1% mo*, (a 1 K C (initial)
POWER FACTOR: 2.5% max. (fl 1 K C, after humidity
WORKING VOLTAGE: 1000 V.D.C.
TEST VOLTAGE (FLASH): 2000 V.D.C.
LEADS: No. 22 tinned copper (.026 dia.)
INSULATION: Durez phenolic—vacuum • axed
INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500 

megohms
AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than 

1000 megohms
CAPACITY TOLERANCE: ±10% ± 20% ot 25° C

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
DISTRIBUTORS: Contact Jobbers Sales Co., P. 0. Box 695, Fairlawn, N. J

More and more of the leading electronics, radio and TV 
manufacturers are specifying Type JL DISCAPS as the ideal 
cost saving replacement for paper or general purpose mica 
capacitors. In addition to a lower initial cost. Type JL 
DISCAPS feature smaller size and greater mechanical 
strength to effect additional economies in production assembly.

This series is manufactured in a wide range of capacities 
and offers exceptional stability over an extended tempera
ture range. The maximum capacity change between — 60 ' C 
and + 1253 C is only ±7.5% of capacity at 25° C. Type JL 
DISCAPS have a standard working voltage of 1000 V.D.C. 
and are available in tolerances of ± 10% or ±20%.

Our engineers are prepared to work with you on problems 
requiring standard or special types of ceramic capacitors, 
write today.

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

TEMPERATURE

AVERAGE CURVE 
CAPACITY VS TEMP 

EXTENDED TEMP RANGE 
TYPE JL DISCAPS
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FRONT COVER; ELECTRONIC RECORDING—Symbolic of the wide scope of recording in serving industry, the 
military, .«nd the public are the six artistic representations of signal sources, typical waveforms, ond their 
recording systems. From top to bottom are: Guided missile telemetering on magnetic tape; audio on disc and 
tape; industrial control on graphic strip chart; radar on a PPI scope suitable for photographing; TV on motion 
picture film and magnetic tape; and computer pulses on a magnetic memory drum.

Totals: Electronic Industries Markets; 20-Year FCC Station Totals
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iiuAneU TOROIDS and FILTERS

SHRUNK^FIT

Exclusive Manufacturers of Communications Network Components

Court«”*

TELE-TECH & ELECTRONIC INDUSTRIES • July 19S

Keeping ahead of the game is our specialty and with 
our newest sub-miniature line of toroidal filters and toroids 
in actual production, we are living up to our reputation for 
progressiveness.

The tiny ‘‘‘cheerio” toroids are already being employed 
in filters small enough to hide with your thumb. Although 
the applications for these are myriad, the “cheerios” lend 
themselves perfectly to printed circuit applications as illus
trated and are being sold at a cost comparable to‘standard' 
miniature toroids.

iliWutell & Co-.,Otte
YONKERS 2, NEW YORK

CHIE ADDRESS BURNELL"



TOTALS
)5CJ1500

1200

10001000

500500

TELEVISION SETS^
JOO

<954
100100

TOTAL ELECTRONIC MARKET
SALES

19601953194719441940End Products

ELECTRONICS MARKETCOMMERCIAL

Commission's first years with those of today.

196019471940Productlard
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51,074

$429 $1,275$148

GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value of electronic equipment selected from
contracts awarded by the government procurement agencies in May 1954

195

June 19 was FCC $ 20th Anniversary. Following 
is a tomparison of radio authoriiations of the
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73,432 
62,036

101,640 
100,207
131,029
44,998
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100,000
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45,096

179,010 
793,765 
972,544

1,921,703 
2,514,751
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57,805
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2,157 
678 
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$ 300 
300
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1,012

565 
45,561

500
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Data Processing Equipment. .
Laboratory and Service Equipment 
Industrial Control Instruments . 
X-Ray Equipment and Tubes .
Broadcast Equipment . . .
Mobile and Amateur Radio . .
Heating Apparatus .... 
Radiation Instruments . . .
Industrial Television .... 
Microwave Relay........................  
Marine Equipment (nonmilitary) 
Aviation Equipment (nonmilitary)

Slotted Lines ........................
Switch Assys ........................
Switchboards ........................
Switches ................... ..
Synchros ...................................
Tap«, magnetic .....................
Target Drones ........................  
Target Indicator Equipment 
Teletypewriter Sets ........... 
Terminal Boards ................  
Test Sets .........................
Testers ...................................  
Transformers.....................  
Transmitters 
Tubes, electron ................... 
TV Equipment, underwater 
Voltage Regulators . .

Class of Service 

Marine 
Aeronautical 
Public Safety 
Industrial 
Land Transportation 
Broadcast 
E> “rimental 
C- -on Carrier 
Arr-jteur 
Other

Sub Total 
Operators 
Commercial 
Amateur

Sub Total 
Grand Total 

♦Estimated

$ 3,750 
5,000 
1,250 

$10,000 
$ 2,000

Facts and Figures Round-Up 
July, 1954

Tables at right are from recent study of com
mercial and military electronic fields by Stan
ford Research Institute for Hoffman Radio Inc 
They represent findings of approximately seven 
weeks of research The present market for the 
electronic industries is considered to be com
posed of the following three segments: (a) 
household (b) military (c) commercial—which 
represents about 12% of total.

3/31/54

44,598
43,324
15,065
20,599
12,370
5,808

544
1,534

118,750
782

263,374
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Actuators ......................
Amplifiers .....................
Antenna Supports . . . 
Battery Chargers 
Batteries ......................... 
Bridges ...........................  
Cabinet Relay Assys 
Cable .............................  
Capacitors ................... 
Circuit Breakers .... 
Crystal Units ...............

omponents, autopilot 
'ontrols ........................ 
Couplers, antenna . . 
Hmmy Loads ............  
- ^amotors ................  
tx fers ...........................  
Generators ...................

1953__________
,J ,J .» S , O.N . 0

Indicators .............................. 
Headphones, radio test . . 
Leads, electric........................ 
Meters .................................... 
Mixer, cavity tuned ..........  
Motors ................................... 
Oscillators, test ..................... 
Potentiometers ..................  
Power Units, auxiliary 
Probe, r-f .............................  
Radars ................................... 
Radio Compasses .............  
Radiosondes ........................
Receivers, double synchros 
Recorder-Reproducers . . . 
Relays, solenoid ................  
Resistors ................................

Household Products 
Military Equipment 
Commercial Products

Total
Components1 
’Excluding tubes.

RADIO £ TELEVISION RECEIVER 
PRODUCTION 

1950-1954

ESTIMATED ANNUAL VALUE OF FACTORY 
(Millions of Dollars)

ESTIMATED ANNUAL VALUE OF FACTORY SALES 
(Millions of Dollars)

$ 800
400
150 

$1,350 
$ 350

$1,675 
3,400

425 
$5,500 
$1,100



y you look at it

ou Mont

Film may be run forward or backward.
Stopped at any point. Speed may be varied

Excellent color fidelity. Special Masking 
Amplifier pfus overall quality of system 

results in superlative reproduction.

Sensitivity of system 
faithfully reproduces all tonal 
gradations through 
gamma-corrected 
amplifier.

/ Entirely new standard of operating 
/ economy for both color and 

monochrome operation.

No shading adjust
ments necessary. Picture * 
free from edge flare and 
shading. Completely / 
automatic from / 
remote panel. /

Continuous film movemem. No inter-/ 
mittent action. Optical immobilizer ' 
eliminates claws and shutter'S /

broadcasters & advertisers



OU RE YEARS AH with the
IMOmWMUMÄ

Here is the one system that puts you years ahead ... whether for monochrome or 
color. The Du Mont Color Multi-Scanner permits you to be ready for the day you 
start color broadcasting, and at the same time provides a means of monochrome-film, 
slide and opaque pickup surpassing all other systems in quality of performance, oper
ating economies and dependability. Yes, sir.. . anyway you look at it. . . you’re 
years ahead with the Du Mont Color Multi-Scanner — the only continuous-motion 
scanner now being delivered commercially!

FOR COLOR

16 mm. COLOR FILM

COLOR TRANSPARENCIES

16 mm. FILM 
MONOCHROME

Permits the average television station to prepare for color now, without the large 
investment required in specialized color equipment. The cost of the system may be 
amortized over both current monochrome broadcasting operations and future color 
operations.
The Color Multi-Scanner eliminates registration and other technical problems inherent 
in triple pick-up tube camera designs. The single scanning tube along with the 
unparalleled sensitivity of the Du Mont Multiplier Phototube results in a color signal 
source far surpassing that of other systems.

FOR MONOCHROME
The Color Multi-Scanner can go right to work on monochrome transmission. Utilization 
of the same equipment provides fine quality black and white reproduction. At the 
flick of a switch—your choice of color or monochrome-it’s as simple as that!
The Color Multi-Scanner is basically the same as the famous Monochrome Multi
Scanner with the exception of a light-splitting mirror system and additional unitized 
channel amplifiers. All operational advantages and economies have been retained.

MONOCHROME 
TRANSPARENCIES

AND OTHER DUMONT COLOR EQUIPMENT

MONOCHROME OPAQUES

- TELEVISION TRANSMITTER D

Incorporated in the Du Mont Color Multi-Scanner and available as a separate unit 
for improving other color signal sources, the Du Mont Color Masking Amplifier adds 
new realism to color signals. It permits compensation for dye and filter deficiencies 
and adds new qualities to any color setup.
Get details on the complete line of Du Mont color transmitting accessories. As always 
... in color or monochrome... it’s Du Mont to be first with the finest!

MIEN B. DU MONT LABORATORIES, INC. CLIFTON, Hl
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BPA

RATINGS TO 250 KW 
POWER FACTOR 95% 
EFFICIENCY TO 87%

Write for
BULLETIN
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RECTIFIERS

T PROMPT 1 
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ON PRODUCTION 
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HI-VOLTAGE 
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TYPES
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1.5 ma to 60 ma
Write for 
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ake PERFECTION

VITAL to 61 TONS of MAGNIFICENT
PERFORMANCE
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harmonious unison to give life and power. It is the perfectioi

The El MENCO Capacitor—CM-15—is one of these “tremendous 
trifles" that plays such a vital part in the efficient operation 
of aircraft communication.

are guaranteed stable under the most

Jobber* and Distributor* are requested to write for 
information to Arco Electronics, Inc., 103 Lafayette 
St., New York, N. Y. — large stocks on hand — spot 
shipments for immediate delivery. Solo Agent for 
Jobbers ond Distributors in U S. and Canada.

WRITE FOR FREE 
SAMPLES AND 
CATALOG ON
YOUR FIRM’S 

LETTERHEAD

but PERFECTION is no trifle

Foreign Electronic Manufacturers Get Information Direct from our Export Dept, at Willimantic, Conn.

the ELECTRO MOTIVE MFG. CO., INC. WILLIMANTIC, CONNECTICUT
TELE-TECH A ELECTRONIC INDUSTRIES * July 1954 Far product information, use inquiry card on loti page. j

EL MENCO IS THE ONE OUT OF MANY CHOSEN FIRST
Superiority of manufacture and dependability of performance 
make EL MENCO first choice on the specification sheet . . . 
because EL MENCO Capacitors are factory-tested at double their

>e “trifles" that makes possible the magnificent perform 
f today’s luxurious air liners.

ELECTRO MOTIVE is now supplying special silvered mica films 
for the electronic and communication industries — just send 
us your specifications.

adverse conditions. Whether you use our high capacity CM-42 
(10-25.000 mmf) or our midget low capacity CM-15 (2-525 mmf) 
you have guaranteed assurance of job-tested, job-rated capaci
tors — tremendous trifles of perfection so vital to the magnificent 
performance of YOUR product.

El'Hlsnco .^...

CM-15

CM-42

-1 IN A 
SERIES OF 

TREMENDOUS 
TRIFLES



AUNIATURIZfD SANDIO WATT WIRE-WOUND RESISTORS!

SMflGUE

SPRAGUE ELECTRIC COMPANY
233 Marshall Street, North Adams, Mass

Here are two truly miniaturized self-mounting 
wire-wound power resistors to simplify your 
TV and industrial electronic production where 
space is a factor. They’re ideal for point-to- 
point wiring, terminal board mounting, and 
processed wiring boards, where they fit in ad
mirably in dip-soldered subassemblies.

Axial lead Blue Jackets are rugged vitreous 
enamel power resistors built to withstand tbe 
severest humidity performance requirements 
As for economy, these newest members of the 
Sprague Blue Jacket family are low in cost. . . 
eliminate need for extra hardware... save time 
and labor in mounting!

You can get these outstanding new Blue Jack
et Resistors without delay in any quantity you 
require. Sprague Engineering Bulletin 111 
gives full data on these and all other commer
cial Blue Jacket Resistors. Send for your copy.

NEW?
t * for convenient

PIONEERS IN ELECTRIC AND ELECTRONIC DEVELOPMENT
NORTH ADAMS, MASSACHUSETTS 

EXPORT EO* THE AMERICAS SPRAGUE ELECTRIC INTERNATIONAL LTD. NORTH ADAMS, MASS CABLE SPREXINT

Standard Resistance Tolerance

SPRAGUE 
TYPE NO.

WATTAGE 
RATING

DIMENSIONS 
L (inche») D

MAXIMUM 
RESISTANCE

27E 5 IH X» 17,500 0

28E 10 th x* 35,000 0



As We Go To Press

ìrborne Radar

insurance companies and manufacturing industriesapplications Prime users of this equipment will

1954

Partial view of the IBM '702' electronic data processing machine. Control over the entire system is 
maintained from the operator's console in foreground. Arrangement of units is varied to fit particular

TECH A ELECTRONIC INDUSTRIES • July

600 ma series operation and are re
ported to include an improved de
sign which enables all heaters in 
the tube string to reach operating 
temperature uniformly, thereby 
minimizing heating burnouts caused 
by non-uniform heating characteris
tics.

new airborne radar—RDR-1— 
ned by Bendix Aviation Corp, 

lor commercial airliners employs a 
iv technique of PPI “scope” pres

ation—Iso-Echo contours—inte- 
ited into the equipment which 
•rates on X-band (3.2 cm.). It 
ibles a pilot to see instantly the 
sition, intensity, and extent of a 

• m. RDR-1 with a nose-mounted, 
o-stabilized antenna utilizes a 
icil beam which will scan an an

up to 120° to either side of an 
raft’s heading, depending upon 
configuration of the plane’s lead- 
edges. Maximum range of the 

ir sweep is 150 miles. Range 
kers provide calibration at 5, 
and 25 mile intervals respec

’ ly. While designed primarily for 
iher purposes and as a storm
ing device, RDR-1 has provi- 

for ground beacon navigation 
■ terrain radar mapping.

A survey of recent progress in TV 
receivers shows considerable activ
ity in the field interwoven with ex
treme caution regarding color. Du
Mont reports that its 19-in. color 
picture tube will be available for use 
in receivers by the fall of this year. 
This “Chroma-Sync Teletron” pro
duces a 185-sq. in. picture, is of the 
shadow mask type, and has the 
phosphors applied directly on the 
curved faceplate. Pilot production of 
15-in. color sets selling for $995 has 
been announced by Stromberg- 
Carlson. The company reports plans 
for 19-in. sets in the fall, as does 
Andrea Radio.

Improvements of black-and-white 
sets are noted by Raytheon, which 
is producing a compact 7-in. ver
tical chassis receiver, with controls 
located on top of the set Admiral’s 
new line features a 21-in 90° deflec
tion picture tube providing a 270- 
sq. in. picture, which incorporates 
printed circuits. A new short 21-in. 
rectangular black-and-white tube, 
the 21ATP4, has been announced by 
Sylvania. Deflection angle is 90°, 
md overall length is only 20% in.

ing is achieved at a rate of approxi
mately 15,000 letters or numbers per 
second.

Data on the tape are transcribed 
into punched cards and printed 
cards by the appropriate equipment 
—Card Punch or Line Printer ma
chines.

Control over all units is main
tained from the operator’s Control 
Console.

The units are connected by cable 
and the sequence of operations can 
be varied by merely changing the 
connections.

The needs of the individual office 
or operation will dictate which of 
these machines will be needed and 
an exhaustive study of the office 
procedure will first be undertaken 
before the equipment is ordered.

The introduction of IBM’s new 
type ‘702’ electronic data processing 
machines was hailed by Thomas J. 
Watson, IBM president, as “the big
gest step toward automation in ac
counting procedures since the intro
duction of alphabetical punched 
card machines.”

Basic unit of the new system is 
the central Arithmetical and Logical 
Unit, which is capable of performing 
more than 10,000,000 operations in 
an hour. The data to be processed 
and the instructions for processing 
are stored in a bank of cathode-ray 
“memory” tubes and a magnetic 
drum unit. The results of the com
putations are recorded on reels of 
magnetic tape, each having a capac
ity of 5,000,000 characters. Record-

Tubes for “Series string” 
TV Operation

Development of a new line of 20 
electron receiving tubes which oper
ate with their heaters connected in 
a single “series string” circuit has 
been announced by the RCA Tube 
Div. The tubes make possible the 
elimination of such components as 
heater transformers in TV receivers. 
The new tubes are intended for

MORE NEWS 
on page 14



Electrically operated two-passen er 
elevator provides quick and easy 
access to all parts of the tower

WORLD’S TALLES TOWER

This tremendous Blaw-Knox tower, designed and 
fabricated for WHIG-TV, is 1104 feet high . . . 
five times taller than the highest building in 
Dayton, Ohio.

Tower equipped with two-passenger elevator
Gliding up and down inside the Blaw-Knox Tower, 
the two-passenger, electrically operated elevator 
provides quick and easy access to all parts of the 
tower. A man in the cab oj>erates the elevator by 
push button control . . . and can stop it at pre
determined levels.

To support both the antenna and this elevator 
the sturdy triangular tower measures 14 feet on 
each side and weighs 600,(KM) [xjunds. But like 
an iceberg, there is more weight below than 
above the surface. For the below-ground 
pyramid base is 220 cubic yards of concrete 
weighing 832,700 pounds.

Some features of the Blaw-Knox Type 
TG-4 Tower construction, which assure a 
sturdy structure, are the pivoted or articu
lated base to avoid excessive bending stresses 
. . . double laced structural angle bracing to 
provide extra strong rigid construction . . . 
guys that are factory pre-stressed and 
proof tested to load greater than ever
required in service . . . and 
vanized coating to protect 
weather conditions.

This tallest TV tower in

hot-dip gal- 
against all

the world,
complete with elevator, is indicative of 
how we are prepared to design and fabri
cate towers to meet your specific 
conditions.

Write for your copy of Bulletin No. 
2417 for more information on the many 
tyj)es of Blaw-Knox Antenna Towers. 
Or, send us your specifications for 
height of tower and type of antenna 
for prompt service on your inquiry.

BLAW-KNOX COMPANY
BLAW-KNOX EQUIPMENT DIVISION • TOWER DEPT.

PITTSBURGH 38, PENNSYLVANIA

ANTENNA TOWERS
Guyed and self-supporting— 
for AM • FM • TV • radar 
microwave • communications

GrayKaR



TALK IT OVER
Do you hove a problem which the art of electronics and allied components may help solve?

accelerated growth of electronics prove this staff of men to be the most excellent in their field

When superior performance results are demanded, this time-tested knowledge

LET'S TALK IT OVER.will provide the answer

WE REPRESENT OVER ONE HUNDRED TOP MANUFACTURERS OF MAJOR AVIATION

PRODUCTS. A NEARBY BRANCH WILL BE HAPPY TO SERVE YOUR NEEDS. DO

REALIZE MORE PROFIT WITH AIR ASSOCIATES EQUIPMENT.MORE BUSINESS

more than ten years. Our established records for competency indicate that their contributions to the

Here's where we come in. The average experience in electronics of our engineering staff is

¿-TECH A ELECTRONIC INDUSTRIES • July 1954
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MV
PROBLEM

tCHIfVfMfNr

^4 net ly "unfertile vose
Anything you tell Tung-Sol is absolutely sub-rosa. Our engineering 
assistance to you is completely confidential. Never a peep to any
body. And we make only tubes—no sets—no equipment—just tubes.

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offnes: Atlanta, Chicago, Columbus, Culver City 
(Los Angeles), Dallas, Denver, Detroit, Newark, Seattle

TUNG-SOL MAKES All-Glass Sealed Beam Lamps, Miniature Lamps, Signal Flashers, Picture Tubes, 
Radio, TV and Special Purpose Electron Tubes and Semiconductor Products.



Bell Solar Battery

The Bell Solar Battery. 
A square yard of the small 
silicon wafers turns sunshine 
into 50 watts of electricity. 
The battery’s 6% efficiency 
approaches that of gasoline and 
steam engines and will be 
increased. Theoretically the 
battery will never wear out. 
It is still in the early 
experimental stage.

Bell Laboratories scientists have created the Bell Solar 
Battery. It marks a big step forward in converting the sun’s energy 
directly and efficiently into usable amounts of electricity. It is made 
of highly purified silicon, which comes from sand, one of the com
monest materials on earth.

The battery grew out of the same long-range research at 
Bell Laboratories that created the transistor—a pea-sized amplifier 
originally made of the semiconductor germanium. Research into 
semiconductors pointed to silicon as a solar energy converter. Trans
istor-inspired techniques developed a silicon wafer with unique 
properties.

The silicon wafers can turn sunlight into electricity to 
operate low-power mobile telephones, and charge storage batteries 
in remote places for rural telephone service. These are but two of 
the many applications foreseen for telephony.

Thus, again fundamental research at Bell Telephone Labo
ratories paves the way for still better low-cost telephone service.

Inventors of the Bell Solar Battery, left to 
right, G. L. Pearson, I). M. Chapin and C. S. 
Fuller — checking silicon wafers on which a 
layer of boron less than 1/10,000 of an inch 
thick has been deposited. The boron forms 
a "p-n junction” in the silicon. Action of light 
on junction excites current flow.

IMPROVING TELEPHONE SERVICE FOR AMERICA PROVIDES CAREERS FOR CREATIVE MEN IN SCIENTIFIC AND TECHNICAL FIELDS
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COMING EVENTS

Mariners Pathequipped with

Show-

Quality Control Methods Elec

unit remains intact and operative,

COLOR SCANNER

No Relief for UHF

last page.

Crys 
Sor-

Tugboat lowers mast to duck under low bridges. 
The vessel's radar transmitter and receiver is 
built entirely within the vessel's antenna housing

MORE NEWS 
on page 24

finder” Model 1500 radar, built by

sections and 
(Show) Pan
Los Angeles.

San Francisco IRE 
WCEMA sponsored. 
Pacific Auditorium,
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July 21-28—3rd International 
tallographic Congress, at the 
bonne, Paris, France.

Aug. 25-27—Western Electronic

Commercial Equipment, and Rich
E. Putnam, development engineer

and Convention. Los Angeles and

ironies, sponsored by the Professional 
Group on Quality Control of IRE 
and Electronic Technical Comm, of 
the American Soc. for Quality Con
trol. Hotel Statler, New York.

Nov. 18-19—6th Annual Electronics 
Conference, sponsored by the Kansas 
City Section of IRE, Hotel President, 
Kansas City, Mo.

Nov. 29-Dec. 4—First International Au
tomation Exposition. 242nd Coast 
Artillery Armory, New York, N. Y.

again, 
in one 
mast, 
radar

New General Electric color slide and film 
scanner is examined by C. Graydon 
Lloyd (I) GE manager of engineering

Technical Tape Corp., West 177 
St. & Harlem River, Morris Heights 
53, N.Y., manufacturers of plastic and 
adhesive products, is now producing 
magnetic recording tape. The tape 
will be marketed through the com
pany’s magnetic Products Div. under 
the name “Encore.”

(Convention Hq.) Ambassador Hotel, 
Los Angeles, Calif.

September—First International Scien
tific Radio Union, Amsterdam, Hol
land.

Sept. 1-16—Golden Jubilee Meeting of 
the International Electrotechnical 
Commission, University of Pennsyl
vania, Philadelphia, Pa.

Sept. 5-9—International Frankfort
Fair, Frankfort, Germany.

Sept. 13-24—International Instrument 
Congress and Exposition. Commercial 
Museum and Convention Hall, Phila
delphia, Pa.

Sept. 15-17—IRE-MIT Symposium on 
thè Information Theory, co-sponsored 
by the AIEE and URSI, Massachu
setts Institute of Technology, Cam
bridge, Mass.

Sept. 15-21—ISA First International In
strument Exposition, Convention Hall, 
Philadelphia, Pa.

Sept. 16-18—Joint Electron Tube Engi
neering Council General Confer
ence, Chalfont-Haddon Hall, Atlantic 
City, N. J.

Sept. 28-30—1954 National Packaging 
and Materials Handling Competition, 
sponsored by the Soc. of Industrial 
Packaging and Materials Handling 
Engineers. Chicago Coliseum, Chi
cago, in.

Sept. 30-Oct. 2—High Fidelity Show, 
International Sight and Sound Expo
sition, Inc., Palmer House, Chicago.

Raytheon. When passing under a 
low bridge, the tug’s wheelhouse— 
occupants and all—retracts like a 
turtle pulling in its neck. The up
right mast tilts backward until it lies 
horizontally above the deck. Once 
clear of the obstruction, the vessel’s 
air and oil hydraulic ram rig extends

The industry-supported amend
ment to H.R. 8300 proposed by 
Senator Edwin Johnson, which 
would have removed the excise tax 
on UHF receiving equipment, has 
been turned down by the Senate 
Finance Committee. The tax relief 
would have provided UHF-TV sets 
at prices comparable to VHF-only 
sets, thereby encouraging a wider 
audience for economically pressed 
UHF broadcasters.

A tugboat that ducks its masthead 
when passing under a low bridge 
was recently rebuilt for the Moran 
Towing and Transportation Co. The 
vessel, one of the strangest ever 
seen in New York harbor, has been

the telescoping wheelhouse 
pushing it seven feet upward 
minute, and erecting the 
Throughout this maneuver,

Oct. 4-6—Tenth Annual National Elec
tronics Conference, Hotel Sherman, 
Chicago, Hl.

Oct. 11-15—AIEE Fall General Meet
ing, Morrison Hotel, Chicago, Ill.

Oct 13-17.—1954 Annual Convention, 
Audio Engineering Society. Hotel 
New Yorker, N. Y.

Oct. 18-20—RETMA Radio Fall Meet
ing, Hotel Syracuse, Syracuse, N. Y.

Oct. 18-22—42nd National Safety Con
gress and Exposition. Conrad Hilton, 
Congress, Morrison and La Salle Ho
tels, Chicago, III.

Oct. 27-30—30th National Convention 
of the National Assoc of Education 
Broadcasters. Hotel Biltmore, New 
York.

Nov. 4-5—East Coast Conference on 
Airborne and Navigational Electron
ics, sponsored by the Baltimore sec
tion of IRE and IRE Professional 
Group on Aeronautical and Naviga
tional Electronics. Sheraton-Belve
dere Hotel, Baltimore, Md.

Nov. 10-11—AIEE Conference on Elec
tronic Instrumentation and Nucleon
ics in Medicine, Morrison Hotel, Chi
cago, Hl.

Nov. 10-12—18th Annual Time and Mo
tion Study and Management Clinic, 
sponsored by the Industrial Manage
Society. Sherman Hotel, Chicago, Ill.

Nov. 12-13—National Symposium on

July 6-9—International Conference on 
Electron Microscopy, Joint Commis
sion on Electron Microscopy of Inter
national Council of Scientific Unions, 
London, England

July 8-12—Convention British Institu
tion of Radio Engineers, Christ 
Church, Oxford, England.

July 13-15—Plant Maintenance Show, 
Pan Pacific Auditorium, Los Angeles, 
Calif.

July 13-14—Western Plant Maintenance 
Conference. Ambassador Hotel, Los 
Angeles, Calif.

ACM: Assoc, for Computing Machines.
AES: Audio Engineering Society.
AIEE: American Institute of Electrical Engineers
IRE: Institute of Radio Engineers
ISA: Instrument Society of America.
NACE: National Assoc. Corrosion Engineers.
NARTB: National Assoc, of Radio and TV Broad

casters.
RETMA: Radio-Electronics-TV Manufacturers 

Assoc.
WCEMA: West Coast Electronics Manufacturer's 

Association
WESCON : Western Electronics Show & Convention

MARIESMORAN
Ii ■MBH*



The unit is Custom engineered to 
provide an inexpensive complete 
circuit and to take full advantage 
of the crystal characteristics to give 
optimum performance.

This is available to the television 
industry in sub-assembly form.

of Crystal Control in a reactance 
tube oscillator combination, the 
Midland Engineering staff has de
veloped a crystal controlled Re
actance Tube Oscillator Circuit for 
color synchronization.

we’re prepared

NOW to supply you

in quantity with

FREQUENCY CONTROL
CRYSTALS'«^?'

CM"

Midland was far in advance in the development and perfecting of frequency 
control crystals and circuits for coloij TV. Experimental production started in 1952.

Midland has met the exactiij^ requirements of color television with a 
crystal of complete reliability. Ah early and thoroughly sound solution to each 

new challenge is in lieeping with the Midland background 
of having served the communications field with millions of crystals 

that perform dependably under the most severe conditions.
A

Midland’s unequalled experience, critical quality control at every 
stage of production, and expanded plant capacity assure you dependable, 
fast crystal supply—in any quantity—to meet your exact specifications.

w* it Ui fe li sfocHy cwW

MANUFACTURING COMPANY, INC
3155 Fiberglas Road Kansas City, Kansas

WORLD'S LARGEST PRODUCER OF QUARTZ CRYSTALS
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Atnold Puke Transformer 
Cotes ate individually tested 

under actual puke. conditions

WRITE 
hr your 
COPIES

‘ MAGNETIC MATERIALS CATALOG”
General information on all Arnold 
magnetic materials: permanent mag
nets, tape-wound and powder cores, 
types "C" and "E” cut cores, etc.

“ARNOLD SILECTRON CORES"
52 pages of valuable data covering a 
complete range of core shapes, sizes, 
tape gauges, etc.

ADDRESS DEPT. T

Ihe inset photograph above illus
trates a special Arnold advantage: a 
10-megawatt pulse-testing installa
tion which enables us to test-prove 
pulse cores to an extent unequalled 
elsewhere in the industry.

For example, Arnold 1 milSilectron 
”C” cores supplied with a guaran
teed minimum pulse permeability of 
300 are tested at 0.25 microseconds, 
1000 pulses per second, at a peak flux 
density of 2500 gausses. The 2 mil 
cores, with a guaranteed minimum 
pulse permeability of 600, receive 
standard tests at 2 microseconds, 400 

The Arnold Engineering Company 
\ SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION 

General Office & Plant: Marengo, Illinois 
DISTRICT SALES OFFICES... New York: 350 Fifth Ave.

Los Angeles: 3450 Wilshire Blvd. Boston: 200 Berkeley St.

pulses per second, at a peak flux 
density of 10,000 gausses.

The test equipment has a variable 
range which may enable us to make 
special tests duplicating the actual 
operating conditions of the trans
former. The pulser permits tests at 
.05, .25, 2.0 and 10.0 microsecond 
pulse duration, at repetition rates 
varying anywhere from 50 to 1000 
pulses per second.

This is just another of Arnold’s 
facilities for better service on mag
netic materials of all description. 
• Let us supply your requirements.
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To avoid vibrator troubles

Call

MallorY
Parts Distributors in all major cities stock Mallory standard components for your convenience

I MallorY

'xpect More

sour vibrator
I* your power 
c engineering

Get More from

on MALLORY
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Serving Industry with These Products:

Electromechanical—Resistors • Switches • Television Tuners • Vibrators 

Electrochemical — Capacitors • Rectifiers • Mercury Batteries 

Metallurgical — Contacts • Special Metals and Ceramics • Welding Materials

*ower supplies will meet the toughest requirements of battery 
[»erated equipment if experieneed engineering goes into the selection 
f each element . . . vibrator, transformer, and buffer capacitor. . . 
i> that electrical characteristics arc balanced to give maximum 
ibrator performance.

needs into a precisely engineered design . . . you I 
time ... you'll get the power performance your

VIBRATORS for civilian and military use... produced by the 
organization w hich pioneered the development of commercial V ibra- 
lors over 20 years ago and has supplied more Vibrators for original 
equipment than all other makes combined.

ENGINEERING AND PRODI CTION FACILITIES ... to your 
most exacting requirements for v ibrators or complete power supplies.

\\ hether y our equipment is in production or still on the dra w ing hoard, 
write or call us today for complete information on our facilities.

INDIANAPOLIS *. INDIANA



Lockheed in California
increases engineering staff

Diversification at Lockheed
engineers.

Increased pay rates now in effect

Southern California.rork at Lockli

My city and state

The chance for you and your family 
to enjoy life in Southern California.

more and better careers

TELE-TECH « ELECTRONIC INDUSTRIES • July 1954

Generous travel and moving allowances

Thermodynamicists
with a degree in Aeronautical or Mechanical Engineering 
and extensive experience in aircraft thermodynamic*.

An unusually wide range of extra 
employe benefits.

Mr. E. W. Des Lauriers, Dept. TT-7 
Lockheed Aircraft Corporation 
1708 Empire Avenue, Burbank, Californi; 
Dear Sir:

up — the XF-104, a lightweight jet fighter; the 
XFV-1, a vertical rising plane; the Universal Trainer 
a versatile new jet fighter-trainer. In addition, 
continuing development on the Super Constellation 
and other classified activities require a larger staff. 
These new development projects offer engineers 
outstanding opportunity for achievement and 
promotion. To engineers who seek that opportunity, 
Lockheed offers:

Electro Mechanical Design Engineers
for important research and development on servomechanisms, 
autopilots and flight simulation. To qualify you need a 
degree in Electrical Engineering and at least two years’ 
experience.

Aerodynamicists
with a degree in Aeronautical Engineering and experiei 
sonic and supersonic performance and stability control.

Aircraft Maintenance Design Engineers
for expert advisory guidance in maintenance design aspects. 
To qualify, you need extensive aircraft maintenance

Aircraft Design Engineers
for structural, mechanical or hy draulic design. To qualify 
you need an engineering degree and experience in above 
or related fields.

Electrical Design Engineers
with a degree in Mechanical or Electrical Engineering and 
experience in 1 ) aircraft circuit development and electrical 
design or 2 ) experience in design of electrical and electronic

’ equipment installation.

Lockheed has career openings for:
Servomechanisms and Autopilot Research Engineers

Already 11 models are in production — huge luxury 
airliners, transports, trainers, bombers, radar 
search planes.
Now Lockheed has new aircraft of the future coming

Lockheed invites inquiries from Engineers who seek 
opportunity for achievement. Coupon below is for 
your convenience.

FX-104

Lockheed
AIRCRAFT CORPORATION
BURBANK



Diode at 75°C

Forward Current at IV de 5mA(M

at 25°C
Forward Current at IV de 4rnA(Mi

as operatingroom temperature

Hughes SEMICONDUCTOR SALES DEPARTMENT

New York ChicagoAircraft Company, Culver City, Calif.

Reverse Current at —lOVdc 0.075mA(M;

Reverse Current at—50Vdc 0.050 mA(M;

Reverse Current at —50V de 0.250 mA(M

Reverse Current at —10V de 0.010mA(Mi
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temperatures rise, their performance 
deteriorates. But the new Hughes

Temperatures inside operating equip
ment usually climb well above the 
equipment ambient temperature. At 
these elevated temperatures, you need 
components with known characteristics. 
Most germanium diodes are tested at

1N198 
Electrical 
Characteristics

Type 1N198 is a realistic germanium 
point-contact diode.

Thais because this diode is tested 100%

diodes, to you. Just send for your copy, 
or for additional details concerning 
the new Type IN198.

at 7$°C—which is just about as hot as 
most electronic equipment gets in oper
ation. In addition, samples of the 1N198 
arc regularly subjected to all standard 
tests at 25°C. This means that you can 
use these hi-tcmpcrature tested diodes 
with confidence, can design equipment 
to take full advantage of the fact that 
electrical characteristics at the higher tem
peratures are specified.

which is impervious to moisture or 
other external contaminating agents. 
The complete Hughes line of fusion- 
sealed germanium diodes comprises 
standard retma, jan, and many special 
types. We’d like to send our Bulletin 
SP-2A, which lists and describes these

Like all Hughes Diodes, the hi-tern- 
perature tested in 198 is fusion-sealed 
in a one-piece, gas-tight glass envelope



STUDIO CONSOLE
TAPE RECORDER

Will accommodate reels up to 10%'

'formerly RC-11

RECORDING CORPORATION

PARAMUS, NEW JERSEY

DOUD'S LARGEST MANUFACTURER OF PRECISION RECORDING EQUIPMENT ANO DISCS

Export Division 
Co adían Division

25 Warren Street, New York 7, N. Y.
Walter P. Downs, Dominion Square Bldg.. Montreal

\< tualh there are two -• parate chas
sis for amplification. One contains 

the recording and reproducing channels. The second is the 
power supply located at the base of the console. This 
arrangement reduces noise and keeps operating tempera
ture down.

Three triple shielded magnetic heads

Frequency response: 50 to 15,000 cps. (15"/sc 
55 db signal to noise ratio (at 2% distortion) |

Flutter: less than .15% (15"/sec.)

Push button function switches

For the first time ... a precision Presto tape recorder com
plete with amplifier in studio console cabinet for less than 
$1000. Here are the facts about this amazing value:

I'h 4o\ de-igners I ivegiven 
particular attention to acces

sibility of every part of the SR-11. The top panel swings up
ward on a sturdy hinge to expose the underside of the tape 
mechanism, while the amplifier opens from the front and 
turns over on gimbals for access to tubes.

Ask your Presto distributor to order your SR-11 today. 
You’ll never match it in value or performance.

Here is the smooth operat
ing- sleekly designed tape 

transport unit that drew engineers acclaim when it was intro
duced last year. Embodies the exclusive Presto capstan drive 
unit where pressure pulley and solenoid are mounted on a 
single sub-assembly for easy maintenance. Capstan and 
motor are interconnected by a belt. Two torque motors, each 
including its own brake system (external contracting type) 
assure smooth, positive action without the usual hazard of 
tape breakage. If tape does break, an automatic safety switch 
instantly stops the mechanism.

The Amplifier

The Console Cobinet



RCAs/S enor

MULTIPLEXING
or direct use

RCA’s TK-21 Vidicon Film Camera 
can be used with RCA’s Multiplexer, 
TP-II, for multiple picture inputs 
(see illustration opposite page). 
Or, it can be mounted directly on 
any of the RCA TV Projectors— 
such as the TP-16, TP-35, or TP-6A 
(see above)..



film- camera
film & ' J camera chain

Developed hand in hand with the new RCA-6326 
VIDICON tube, RCA’s TK-21 Film Camera does for film 

picture quality what the RCA Image Orthicon Camera has 
done for "live” picture quality.

4 picture sources 
in multiplexed use!

“Live” picture sharpness!
For unsurpassed picture detail, choose the RCA Vidicon film 
camera! It’s the only film pick-up system wuth enough signal 
output (and low enough noise in the signal) to use aperture 
response correction. Aperture response correction brings picture 
detail to maximum sharpness (detail resolution, 100% at 350 
lines) while holding a high signal-to-noise ratio. Benefit: You 
produce finer film pictures . . . w'ith a quality you get from 
your studio camera.

“Live” picture contrast!
The RCA Vidicon adds "studio” realism to your film pictures. 
The gamma characteristic of the Vidicon tube is ideal for film 
reproduction . . . 0.65, constant over a dynamic range of 150 
to 1. Benefit: You get more realistic film pictures than ever 
before possible.

Low light source requirements!
The high light sensitivity of the RCA VIDICON film camera 
enables you to reduce projection lamp voltage, reduce heating, 
increase lamp life substantially.

16 MM

PROJ

Edge-lighting, shading eliminated!
The RCA VIDICON operates entirely without edge-lighting, 
electrical shading, and any other form of supplemental light
ing. Benefit: You adjust "wall focus” and "beam” from day to 
day . . . then this camera virtually runs by itself.

AUTO 
SLIDE 
proj

OTTtC*« AMATIPtMC*

RCA VIDICON Film-Camera Chain TK-21 includes

VIDICON 
CAMMA

TELOP II

1 
1
1 
1
1
1

VIDICON Camara MI-26021 
RCA-6326 VIDICON Tub« MI-26671 
Contrai Chattit MI-26061 
Dafiactian Chattit Ml-26081 
Ramate Control Panai Ml-26241 
WP-33B Power Supplivi MI-26O85-B

I IM 6B Matter Monitor MI-26136-A
I Matter Monitor Kinetcope Ml 2665 S
I Matter Monitor C-R Tube MI-26665
I Blower MI-26579-*
I Cantate Hooting MI-26266-B
I Camera Cable * Connectors Ml 26725 AI0

16 MM 

PRO*

For the finest TV film reproduction you’ve ever seen, specify 
an RCA VIDICON film-camera system. Ask your RCA Broad
cast Sales Representative for technical details. In Canada, 
write RCA-Victor Ltd., Montreal.

«CA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION

An RCA Multiplexer, Type TP-11 allow; a single 
Vidicon Camera to accept up to four film picture 
sources—two 16mm or 35mm film projectors, a TP-3B, 
35mm automatic slide projector, and a Telop II slide 
and opaque protector The multiplexer is pictured 
above in a multi-input film system using two RCA 
TP-6A professional film projectors.

RADIO CORPORAT/O
KMOtMKCRiMO PRODUCTS DIVISION 

*



AS WE GO TO PRESS

PRINTED CIRCUIT TV

New Tube Plant

50 KW Transmitter

BIG TV FREEZE

This it how the TV antenna atop Mt. Wash
ington, N. H., looks in winter. New Installa
tion under construction for station WMTW-TV 
will employ Caterpillar diesel electric sets to 
provide power to de-Ice tower In the -40 rone

INDUSTRIAL "AIRBRASIVt” UNIT

Western District Office * Times Building, Long Beach, California

Dept. QB, 10East40thSt.
NEW YORK 16, N. Y.

The TV Transmitter Div. of Allen 
B. DuMont Labs, has introduced a 
50 kw TV transmitter for maximum 
allowable ERP on channels 7-13. It 
requires 40% less floor space than 
other similar units being produced, 
and features two water-cooled 
4W20000A Tetrodes in the final am
plifier.

New Admiral TV chassis with 21-in., 90° de
flection tube also include printed circuits

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

Sylvania has announced construc
tion plans for a 210,000-sq. ft. build
ing in Williamsport, Penna., to func
tion as a centralized packaging and 
finishing area for the company’s 
Radio Tube Div.

O Trimming resistance ele 
ments en printed circuits

D Internal threading of glass 
and ceramic tubing

0 Cutting spiral bonds on 
deposited carbon resistors

O Cutting germanium
D Drilling fne holes in glass

THE “AIRBRASIVE" UNIT 
DOES MANY JOBS

Harnessing the kinetic energy of a tiny stream of gas- 
propelled abrasives, the S.S.White "Airbrasive” Unit 
provides a unique production method for the 
controlled removal of deposited surface coatings. 
The "Airbrasive” method is fast, accurate and readily 
adaptable to mass production methods. It offers 
unusual savings in time and costs in the production of 
printed circuits and film-type resistors.
A typical application is illustrated. In this case, 
the "Airbrasive” Unit is being used to cut a .007" wide 
spiral groove on a deposited carbon resistor.
The "Airbrasive” Unit can be used to equal advantage 
to"tnm” resistance elements of printed circuits.
Why not investigate this outstanding new precision 
production method? Our engineers will gladly make 
tests on samples submitted by you, or will arrange a 
demonstration for you at our New York 
or California office.

Write for
BULLETIN 5307
It contains complete information on 
the "Airbrasive” Unit as well as 
details on its application and use.

DENTAL MFG. CO.



Superior Performance

makes Philco Transistors

the recognized standard.

With Philco

Alloy Junction Transistors
Phone, write or wire Dept. T today for descriptive literatu.

and specifications on Philco transistors
you gain the advantages of

PHILCO TRANSISTORS FEATUREsmall size, low power consumption

and simplified circuitry to

improve your product

Uniform characteristics 
Minimum size 
Ruggedized construction

Maximum reliability 
Hermetically-sealed resista nee- 
welded case... leads fused 
in glass

AVAIL ABILITY...recognizing the 
potential transistor requirements 
of the electronic industry, Philco 
planning has resulted in produc
tion facilities which assure an 
unfailing supply of high quality 
transistors—now !

RELIABILITY . . . six years of 
Philco research and development 
in semi-conductors have estab
lished the quality, uniformity and 
production standards (from basic 
materials to tested transistors) 
required for large scale production.

PHILCO

QUALITY

GOVERNMENT & INDUSTRIAL DIVISION • PHILADELPHIA 44
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Gold bonded diodeWJ

10V
ÎB (TP) Go’d bonded d<aâB

Gold bonded 3 odeÎC(TP)

ID (TP) 60 V Reci EH 100 te - 100V Gold bonded d.ode ~
UHF «..<IE (TP)

IF (TP) generator d.ode
INI50 (M)IN34 (S K RR)

10 te - 10V Matched pom
IN155 <S)

IN 155A (S)

1N38A 800 (a - 380V

IN39AfHy)

Computer l tueIN39(S,K)

Computer type70
1N40(S)
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40V
40V40(150*C )
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150
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200 I» -10V 
25 te - 1 3V
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_____________ ’¿2^9
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(S K Hy RR) 
ÌN54A

ÎN58A
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ÎN60 (S.K RR)
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250 50 te - 10V
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IN193 (S)
1N194 (S)
1N195 (S)
1N196 S)

1N55A
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1N175(NU1 None
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500 te -75V
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800 - 100V

4 0 125
OS * +0 25V 20

CG2 E (BTH) None
CGS-E<BTH) None
CG6E (BTH)

200
800

1N37A (N)
1NI38A N)

TtiilhíwíL 
1N160 (M)

CK709 (R)
CK710CR)

$0 Gold bonded d.ode
100 fa. - 100V Gold bonded d.ode

CK7O5 (R)
CK705A(R)

0 05 te 4-0 25V «□
50

05 te 4-0 25V 20
3 5 100

None 
None

so te - lov 
200

Gold bonded diode
Gold bonded diode

Voltage Voltage Revi
(Volto) (Volto) te -50V.

40 36
20 18

850 50 te - 10V
50 5 te - 5V
50

100 te -SV 
250 W - 15V
100 te -5V
250 te - 15V
100 « -5V 
250 te - ISV

15 70 fa- • 6 7V 100
1570 te 10 7V 200
15 70 & • 0 7 V 3Ò0

CK73HR> ___ 0 8» FUSY____ 5________ _ »-j « - u S v o
CK739 (R)____ None______100 te 4-0 8V _____ 60_______ SO__________20_____ 2 te - 10V Gold bonded d.ode

ÏN67P (R)

GERMANIUM DIODE
INTERCHANGEABILITY CHART

kuD- 
¡NHÚ iGD 
INlil kG£) 
1N14£ kûL)

1N147 (tV

IN34A
(SA RCA RR MJ)
IN 35
C » Hy PP'
1N38 

(S.K.RR.Hy)

1W5UGÜ 
iGii

6 fa. - 3V Ouod. See Note 1 
625 te - 100V

SO te - 10V Quad. See Note 3
8s ) 20 te - SV
850 50 te - 10V

1000
300 25 te - 10V4
200

1500
833
410 4 w - < /
300 25 te - 10V
833

1667
ISO

TUïe T5
THsT
’ •
ÎN53 M)

20 te - 10V
250 50 te - 10V
200

400 fa. - 10V
25 te — 13V

300 te - 100V
800 te - 150V 

50
500 $ - 150V

50
500 te - 150V 

50
300 te -30V

850 __  SO te - 10V

so e - lov
200 & - 6 V

TK403('Grr

INó¿ (Go

SO - 10V
800 & -200V

50
250 & -40V

150
250 fa, -40V

150___________________
250 & -40V 

150



IN67A (H)"

1N88 (A)

ÍÑ97 (H)

INU8 NU)

JAN

INIM(Hy)

• General Electric is the only company that manufactures a 
full line of Germanium products: gold bonded, hermetically 
sealed, welded and power diodes, transistors, rectifiers.. . 
more than 80 separate types. No matter what your electronic

_lNï4kUÜ 
IN95 (H)

«00
«00 £
340 B.

_intq<g£i_ 
1N71 .SHy)

-1NZ2 __
-1N73 ÍÜU
-1N7.4 ÍG¿)__
—IN 75 IGEI—

«700 • 
1900 « 
1200 I*

«715 (P)

CV4Í5 (BTH)

CV44« (BTH)

CV448 (BTH)

NU34 (NU)

NU39 (NU)
NÜ58 (NU)

IN140

■AIM,

TP34ACTP)

TP38A (TP)
230.

TP39ÍTP)

TP)« JP)

TP55 (TP)

TP55A (TP)

TP63<TP>

or electrical circuitry design problem is, call on G. E. first.

5« (TR) 
Tl (W

«731 S, 
CK739CS) 
OC7 4« CR)

For detailed information on any of these G-E products or 
a free file copy of the above chart, write: General Electric 
Company, Section X4874, Electronics Park, Syracuse, N. Y.
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now sweep over 400 mc. 
at UHF without tuning

New Kollsman TYPE 2144 Wide Range Sweep Generator

SPECIFICATIONS

Frequency Range . . 2144-01
2144-02
2144-03

Minimum Power Output.............................
Output Impedance..................................
Maximum Source VSWR.......................
Amplitude Linearity..................................
Marker Frequency Calibration . . . .
Marker Frequency Accuracy . 2144-01 

2144-02 
2144-03

Sweep Rate . .
Tube Complement

Primary Power

225 to 420 mc.
470 to 890 mc.
850 to 1275 mc.
10 milliwatts
50 ohms
1.25
± 1 db.
5 mc.
± 1 mc.
± 1.5 mc.
± 2 mc.
60 cycle 
6AF4,6J6,OA2, 
6X4
117 volts, 60 
cycles, 60 watts

Also Available—Step Attenuator TYPE 2171-01

SPECIFICATIONS

Insertion Loss 
Attenuation Steps

Frequency Range
Maximum VSWR
Other Attenuation Steps Available

Less than Vi db. 
0, 3, 6, 9, 12, 15, 20, 
30, 40, 50, 60, 70, db. 
DC to 1000 mc.
1.2

Write FOR COMPLETE INFORMATION ON 
KOLLSMAN TYPE 2144 SWEEP GENERATORS 

AND TYPE 2171 ATTENUATORS.

kollsman INSTRUMENT CORP.

470 to 890 MC. CHARACTERISTICS
TAKEN WITH 2144-02 GENERATOR
a) Detected output of sweep generator, 

showing marker at 650 mcs.

b) VSWR display of unterminated 
transmission line.

c) VSWR display of terminated 
transmission line.

di Preselector responses of UHF tuner at 
channels 14, 20, 30 and 40.

e) Preselector response of tuner at 
channel 50, expanded on scope.

f) Input VSWR display of tuner at channel 50.

• •

6

3 Stock models cover 225 to 420 mc. 
470 to 890 mc. and 850 to 1275 mc. 
Special ranges on request.

THE TYPE 2144 SWEEP GENERATOR
SIMPLIFIES LABORATORY
AND PRODUCTION MEASUREMENTS

Instantaneous display of frequency 
response, impedance or VSWR over 
400 mc. .without test equipment 
adjustment.
Simultaneous observation of desired 
and spurious receiver responses.
Display antenna characteristics over 
entire operating band.

WITH THESE DESIRABLE FEATURES

50 ohm output.
Low source VSWR and amplitude non 
linearity.
Passive variable marker for stable, 
accurate frequency indication, with 
easily read dial.
Oscilloscope horizontal sweep signal 
and base line retrace blanking.
60 cycle sweep rate for easy obser
vation.
Voltage regulation minimizes effect 
of line voltage variation.
Uses only standard plug in tubes.

45th AVE., ELMHURST, NEW YORK ■ GLENOALE, CALIFORNIA • SUBSIDIARY OF COIL PRODUCTS CO INC.

28 For product information, uw inquiry card on last page TELE-TECH & ELECTRONIC INDUSTRIES • July 1954



22,000 me 
200«

NEW! PORTABLE
DIRECT READING
SPECTRUM 
ANALYZER

/V " 1 saves
9 engineering 

manhours

• 10 TO 22,000 MCS

ONLY 3 R. F. 
HEADS

SINGLE DIAL 
TUNING

Now, a new Polarad spectrum analyzer only 21 inches high that covers the 
entire frequency range 10 to 22,000 mcs with but 3 interchangeable R—F 
tuning heads. The model TSA operates simply—single dial frequency control— 
with utmost frequency stability. It provides highest accuracy, and relia
bility for observation and true evaluation of performance over the entire 
R—F spectrum—saving engineering manhours.
This instrument is designed for maximum utility and versatility in the lab
oratory and on the production line providing an easy-to-read 5 inch CRT 
display of the R-F spectrum.
The model TSA Spectrum Analyzer has these exclusive Polarad design and 
operating features:

• Single frequency control with direct reading dial. No klystron modes 
to set. Tuning dial accuracy 1%.

• Only three interchangeable R-F tuning units for the entire frequency 
range 10 to 22,000 mcs.

• Temperature compensation of Klystron Oscillator.
• Swept IF provides 250 kc to 25 mc display independent of R—F 

frequency setting.
♦ Internal R-F attenuator.
♦ Frequency marker for measuring frequency differences from 100 kc 

to 25 mc.
Write today to your nearest Polarad representative, or directly to the factory 
for complete information.

Medel Me. Equipment

Model TSA Spectrum Display
and Power Supply

Model STU-1 R-F Tuning Unit 
10-1,000 mc.

Model STU-2 R-F Tuning Unit 
9104,560 mc.

Model STU-3 R-F Tuning Unit 
4,370-22,000 mc.

SPECIFICATIONS:

Frequency Range: 
10 mc to 22,000 mc

Frequency Accuracy:
1%

Resolution: 
20 kc

Frequency Dispersion: 
Electronically controlled, 
continuously adjustable 
from 50 kc/in. to 7 mc/in.

Input Impedance: 
50 ohms

Over-all Gain-. 
120 db

Attenuation: 
RF . Internal: 120 db con 
tlnuously variable 
IF.60 db continuously 
variable

Input Power: 
400 watts

10 me

ELECTRONICS CORPORATION
100 METROPOLITAN AVENUE, BROOKLYN 11, NEW YORK

REPRESENTATIVES • Albuquerque • Atlanta • Boston • Chicago • Cleveland • Fort Worth • Kansas City • Los Angeles • New York
Philadelphia • San Francisco • Seattle • St Paul • Syracuse • Washington, D.C.• Canada, Arnprior - Export: Rocke International Corporation

TELE-TECH * ELECTRONIC INDUSTRIES • July 1954 For product information, use inquiry card on last pago. 29



and be Assured of ACCURACY.
RELIABILITY and LONG LIFE

For precision applications use precision resistors.
A catalog on resistors and our full line of com

ponents is always available upon your request.

TELE-TECH « ELECTRONIC INDUSTRIES • July 1954

COMPONENTS DIVISION: 3800 PERKINS AVE. • CLEVELAND 14, OHIO

Victoreen Hi-Meg resistors are vacuum-sealed in 

a glass envelope. Controlled aging under rigid con

ditions stabilizes resistor characteristics. Accurate, re

liable functioning under extremes of environmental 

stress make them especially suitable for circuits where 

accurate measurement at high impedance levels are 

required. They are available in a variety of ratings 

and characteristics.

Victoreen RX series resistors are the deposited 

carbon type. The element is glass-sealed in an 

envelope containing an inert gas. Longest pos

sible life and greatest stability are obtained by 

this method of construction which seals out all 

dust, fumes, and smoke. Greater ratio of wattage 

to element is also obtained. The RX-2 and RX-3 

series are recommended for high voltage appli

cations. All RX series resistors are available in a 

wide range of ratings and characteristics.

MAKE VICTOREEN YOUR SOURCE for

GLASS-SEALED



With Quality

1954

You can confidently specify AISiMag 
ceramics—backed by over fifty 
years of specialized experience 
in the technical ceramics field.

Physical dimensions 
and tolerances are

pleased with the excellent quality as well as the 
rapid delivery of these parts.

Your line workers will appreciate the ease and 
speed with which they can assemble AISiMag 
ceramics. Your pro- pi 
duction planning 4 \
staff will be well ' . wiX v

x checked at every key 
stageof manufac

ture by thoroughly trained Quality Control inspec
tors to insure shipment of a superior product.

Four large, completely equipped plants assure 
you of hundreds—or hundreds of thousands— 

« of AISiMag precision
made parts when 
you want them.

.

.. . r I E A D E R s H I p

5 CORPORATION
am ERK A N IAc«-,

NOO G A 5 TENNESSEE



deposited carbon resistors

¡ted carbon resistor, then

CATION MIL-R-10509A

Write for complete specifications

Manufacturing Co.
PRECISION RESISTORS

Richard J. Flynn has been appointed 
legal counsel for the TV and Radio Op
erations of the Raytheon Mfg. Co., 5921 
W. Dickens Ave., Chicago. Previous to 
this appointment Flynn had been lo
cated at the main Raytheon offices in 
Waltham, Mass.

Joseph Weinberg, former head of the 
purchasing department of Boonton Ra
dio Corp., has been named purchasing 
agent for Industrial Television Inc., 
Clifton, N.J.

Daniel Newman, who was formerly 
field service manager for Dumont Labs., 
is the new asst, director of service for 
CBS-Columbia, the TV and radio re
ceiver manufatcuring division of CBS 
Inc. He will be responsible for opera
tions of district service managers, cus
tomer relations and supervision of the 
technicians training program.

John F. Meagher, general manager of 
KYSM-AM-FM, Mankato, Minn., has 
been named vice-pres. in charge of Ra
dio (AM-FM) for the N.A.R.T.B. In his 
new office, he will represent the inter
ests of the AM and FM members of the 
association, with responsibility for li
aison with State broadcasting associa
tions.

TELE-TECH & ELECTRONIC INDUSTRIES * July 1954

Robert L. Peavy, John C. Hebron, 
and Paul T. Grant have been appointed 
contract engineering representatives at 
Kollsman Instrument Corp., Elmhurst, 
N.Y., manufacturers of aircraft and 
optical instruments. Mr. Peavy was for
merly Quality Control Representative 
for the U.S.A.F. at Kollsman. Both He
bron and Grant are former Navy pilots 
with extensive command experience.

Kenneth J. Shea was elected vice
pres. of sales for the international di
vision of Minnesota Mining and Mfg. 
Co. His new responsibilities include 
general sales administration of all for
eign subsidiaries, European export sales 
and supervision of all international 
product sales managers.

R. E. Holbein has been promoted to 
service parts manager of the TV and 
Broadcast Receiver Div., Bendix Avia
tion Corp. He has been with Bendix 
since 1940.

sure —specify Electra

Neal F. Harmon was recently pro
moted to sales manager for mobile 
communication equipment at G.E.’s 
Commercial Equipment Dept., Syra
cuse, N.Y. Other G.E. promotions were 
Edwin W. Kenefake to sales manager 
for micro wave equipment and James D. 
Helm to sales manager for special ac
counts.

2537 Madison Avenue 
KANSAS CITY 4, MISSOURI

This means Electra customers actually get more for their money —a more 
reliable component part for their product —a resistor whose rejection rate 
is practically nil. If you manufacture a quality product requiring a depos-

Whether it is for hearing aids, guided missiles, or other electronic precis
ion needs —the uniform quality of Electra carbon coat resistors is an im
portant asset. Electra manufactures only one quality and it is the highest 
that can be humanly and scientifically produced.

8 SIZES: 1 8 watt to 2 watts and in two types —coated as well 
as hermetically sealed. MANUFACTURED TO SPECIFI-

Regardless of the carbon coat resistor need—we at 
Electra believe that only the highest grade resistor is 
safest, lowest cost to use. That's why Electra specializes 
in control of quality and exacting uniformity in every 
production detail.

INDUSTRY 
NEWSwhen the job 

calls for 
controlled 
quality. •• y



DIRECTLY FROM

RATINGS
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A Divition of INTERNATIONAL TELEPHONE AND TELEGRAPH COSFOSATION 
S«lMiuM*liit*lht Dagvrtmaarii 100 Kiagsl««* Raad, CUftaa, N. J.

In Canada» Föderal Electric Manufacturing Company, Ltd., Montreal, P Q 
Export DfrfrMwfora» International Standard Electric Corp 67 Broad St.. N.Y.

WHY generate when you can convert?

America's first and large»! manufacturer ol »elemum rectifier»"

NO costly, bulky, moving equipment to buy ... 
no expendable parts to replace frequently ... vir
tually no maintenance!

No wonder Federal’s compact, silent, rugged, 
ever-dependable selenium rectifiers are the eco
nomical and efficient way to get DC ... for chucks, 
brakes, clutches, drums, pulleys, relays, circuit
breakers, motors and many other applications .. . 
for all DC needs of the machine tool industry.

Federal Equipments are ready to connect to your 
AC source ... ready to deliver uninterrupted serv
ice. Powered by Federal’s completely inert seleni
um rectifiers, their life is practically unlimited. All 
are conservatively rated ... with a wide margin of 
safety to withstand momentary heavy overloads.

If the DC output you need is not listed in the 
table, Federal will gladly design and build to meet 
any specific requirements. Fill out and mail the 
attached coupon today!

Federal
SELENIUM RECTIFIER

EQUIPMENTS

FEDERAL’S 
FTR-3152-AS 

POWER 
SUPPLY

MAIL COUPON TODAY for data on avail, 
able FTR equipments, or any desired rating

CODE 
NUMBER

A-C INPUT D-C OUTPUT
VOLTS PHASE CYCLES VOLTS AMPS.

FTR 3115-JS 115 1 50/60 115 1

FTR 3116-BS 115 1 50/60 115 5

FTR 3117-HS 115. 1 50/60 115 10

FTR 3117-JS 230 1 50/60 115 10

FTR 3152-AS 220 or 
440 3 50/60 115 

230
4.4
2.2

FTR 3153-AS 220 or
440 3 50/60 115 

230
0A
3.3

FTR 3154-AS 220 or
440 3 50/60 115 

230
8.6 
4.4

FTR 3155-AS 220 or 
440 3 50/60 115 

230
13 
6.5

FTR 3228-BS 220 or 
440 3 50/60 115 

230
26 
13



actual orchestra
realism one

stature

Heavy ceramic body; positively-bonded electrodes;
. . . . ..........

Gel rhe FACTS

with astounding 
demonstration, a

Latest literature on request. Hi-Q specialists 
will gladly collaborate on your high-voltage 
and other ceramic-capacitor requirements.

AEROVOX
CORPORATION 

NEW BEDFORD, MASS

CINEMA
ENGINEERING CO 
BURBANK, CALIF.

RELIANCE on electronics is now 
great that it has reached the

ACME
ELECTRONICS, INC 
MONROVIA, CALIF

EUROVISION set-up during June 
linked Britain, France, Germany, 
Italy, Denmark, Holland, Belgium 
and Switzerland in exchange of 18 
TV programs. Experiment involves 
44 transmitters, 80 relay stations, 
and standards conversion equipment.

weapon and takes

ELECTRONIC TYPEWRITER re
cently developed is equal to output 
of 300 typists. Unit made by Shepard 
Labs types 120-character line at 
speed of 15 lines/sec., or 1800 char- 
acters/sec. Operation includes de
coder which triggers hammers elec
tronically.

(Continued on page 38)
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Pentron Dynacord tape recorder 
played six high-fidelity channels re
corded on ^-in. tape through a Uni
versity loudspeaker system. Each of 
six speakers reproduced a separate 
musical instrument, and was posi
tioned as musicians would be in a 
normal orchestra.

RAILROAD DRAGNET using 
two-way radio accounted for cap
ture of two prisoners riding an 
eastbound freight train after escape 
from midwestern reformatory. For 
everyday usage, 145 FCC-licensed 
railroads are operating 10,000 radio 
and inductive carrier transmitters. 
Number of authorized installations 
is 16,792 (10% inductive carrier), 
double that of two years ago.

Especially developed for Color-TV, Hi Q “Cartwheels" mean ratings up to 30 KV; 
much higher corona-starting voltages; greatly increased dielectric strength;

excellent arc-resistant properties; insulation resistance greater than 
50,000 megohms; power factor of 1.5% max. at 1000 cps; greatest 

immunity to humidity and heat; outstanding service life.

ALL-ELECTRONIC ORCHES
TRA reproduces the presence of an

* AU “SLUGS” look alike, but... 
Hi-QCCRRT WHEELS

slug” ceramic capacitors. The assembly is then sealed-and that’s where 
Hi-Q "Cartwheels” are different

“Cartwheels" feature a cast casing, completely and permanently sealed 
in one operation. The exclusive potting compound results in meticulous jacketing

SOVIET ATTACKS on American 
scientists appear on the upgrade. 
The Univ, of Chicago reports that 
several of its professors are accused 
of the vague crime of cosmopolitan
ism, among other things. It’s prob
ably all a case of guilty conscience, 
since the Soviets have been pirating 
several books written by the slan
dered American scientists.

4H/0VOX rûKPOMrlOM
OLEAN, N.Y.

its place with men, food and ammu
nition as a factor in determining the 
capabilities and effectiveness of our 
forces.”—Brig. Gen. Preston Corder- 
man, Sig. Corps.

TELE-TIPS
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standard electronics corporation

deleted aduutdy to the 
engineering, manufacturing, and servicing of equipment 

fur she broadcast and tdeiision industry
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THE RIGHT TRANSMITTER 
FOR YOUR “SPECIAL” NEED

Standard Electronics offers you the most adapt
able VHF equipment in the industry today ... to 
solve your station's expansion problems on the 
basis of individual needs and market require
ments.
For example, to start television service, you may 
choose on economical, trouble-free 5 or 10 KW 
100% air cooled S-E transmitter. Later, go to 20, 
25, 40 or 50 KW output, simply by adding a 
matching S-E amplifier. You get the right com
bination of the best equipment ro give you the 
ERP you need ot any time
For television stations now on the air who want 
to improve their competitive status with a maxi
mum power signal... Standard Electronics offers 
a complete line of 100% air cooled amplifiers ... 
DESIGNED TO DRIVE DIRECTLY FROM YOUR 
PRESENT TRANSMITTER, whatever its make . . . 
with no need to replace any part of your existing 
equipment. YES, EVEN IF YOU HAVE A 2 KW 
TRANSMITTER, IT CAN BE EXPANDED TO 20 KW 
WITH ONLY THE ADDITION OF A S-E AMPLIFIER. 
Your high power broadcasts can begin SOON 
. . . because Standard Electronics has a reputa
tion for deliveries ON TIME, as promised.

. not just initial cost . . 
but also tube replacement and power consumption costs. 
(W ithin a five year jieriod, an S-E 50 KW V HL transmitter 
can save you up to $ 120,000 in operating expenses alone.) 
Compare circuitry . . . layout and control simplicity . . . ease 
of maintenance,
Consider the advantages of S-E's “Add-A-l nit" design that 
makes it easy for any station to expand to higher power . . . 
and compare delivery schedules for both complete trans
mitters and high power amplifiers.

Comparison Chart of VHF High Power Transmitters

swrunti mm$ wm s «w

SE Transmitter

♦ YES NO m
EESO

YIS

mpufkr wni onun wm un imi miri ♦ m NO NO NO

net c«« f 1
1 ICC TgMBS J $1 495

$11.MS 
H.nr

Sn.no («o 
$4.439 (mi)

$9.350 (Mt) 
$5.050 (Ml)

M COOL» * YES YtS NO NO

MWH IM KWMMtim 
<11 Stork toni

208/230 V 1
♦ 6Ò cy T 

145 CW

440 V
40 cy, 14

193 KW

no/no v 
M<y. 1« 

I50KW (Ml)

204/130 V 
40 cy, 3 4 

145 KW (••!)

ROM MU ■ctoOtof rwtr tVMfaM. 
Mmrt. ite.) * 151 M * 154 M S 140 »4 fl. feet) ■ 1

mi wots matt r*0M no« * m NO NO NO

Stif CONUMKO w <«>»11« MCtoMtM »Nrtl 
«t ) * YI5 NO NO NO

INDIVIDUAL CHASSIS CONSTRUCTIUI ♦ YIS NO NO NO

1 onuoet CMIM wmOOT TRUCKS 1 * vis NO NO NO I



Yes, you can make one false note and be
ashed

remember this Solder Trio: Resin

Flux-Core Solder for More Than 50 Years.

KESTER
"Resin-Five” and
Key Name

with the name you've spent

4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS

NEWARK 5, NEW JERSEY • BRANTFORD, CANADA

Plastic Rosin —all made by KESTER

For best results in efficient, economical soldering

TELE-TECH * ELECTRONIC INDUSTRIES • July 1954

years building, quickly consigned to 
oblivion. We at Kester know the importance 
of consistency . . . make sure that the 
solder alloy and especially the flux formula 
never varies, never changes. Kester never 
experiments at the expense of the solder user



A MAJOR ANDREW
ENGINEERING
PRODUCTION
ACHIEVEMENT

Original antenna system specially 
produced for the Military

' /.'/// For AN TRC-29 Military Microwave 
• system, an 8 aluminum mesh 

parabolic antenna, unique for its
f bandwidth. 1700-2400 MC, 
very low V S W R.

S
Only one of many proofs-in-use 
. that Andrew is thoroughly qualified 
I to take on your major antenna 
design-production projects.
Only Andrew offers you such 

V extensive facilities exclusively 
a devoted to the design and
r manufacture of complete antenna

systems for communications 
^1 including Andrew designed and 
¿7 produced flexible and semi-flexible 
4 coaxial cables and rigid 
7 transmission lines.



prepari
nenn
nector

alogs. There are many connetto ing made right

For help with the problems >mponent design

the standard components listed in the amphenol cata-

consult the engineers at amph :nol. You'll find it well 
worth your while!

EaMPHENQE

now that are classified as “specials but which have 
unique features that might be of value to you.

Compan: 
ironie ec

(Continued from page 34)

SPOTS BEFORE ITS “EYES’’ are 
detected electronically by new RCA 
phototube designed for industrial 
inspection of liquids. It reacts only 
to pulses of light caused by particles 
in motion.

WIN A FORI) SEDAN, offered as 
first prize in the Selenium Diode 
Contest, sponsored by International 
Rectifier Corp., 1521 E. Grand Ave., 
El Segundo, Calif. Also, 50 second
ary prizes totaling $1500 will be 
awarded for best new applications 
of selenium diodes. Deadline is Jan 
1, 1955.

NON-ROYALTY FILMS for TV 
are listed in directory of nearly 3000 
films available to stations. It may be 
obtained for $6 from Iowa State 
College Press, Press Bldg., Ames, 
Iowa.

tent will find the engineet>at amph 
ve them the benefit of many years i 
!esign of electronic components. The 
>ry of amphenol, for instance, far ex<

INFRARED techniques aid law 
enforcement, reports J. Edgar Hoover 
in the Perkin-Elmer Instrument 
News. Spectrograms can check small 
quantities of substances too minute 
for chemical analysis.

CARD SHARPS are put on the 
spot by closed circuit TV system in
stalled in Las Vegas gambling ca
sino. Ten gaming tables are moni
tored at a central office. Investment 
in TV is most worthwhile, consider
ing that a major gambling establish
ment loses an average of $100,000 
annually to dishonest sharpers who 
mark cards and use loaded dice.

LOUD CRASH heard when U. of 
Calif, first tested its bevatron (which 
has a 10,000-ton magnet, is 135 ft. 
outside diameter, and accelerates 
particles to 25 billion electron volts) 
proved startling, to say the least. 
Investigation showed that every 
loose piece of iron in the building 
had become magnetized, and had 
moved abruptly to accommodate the 
powerful magnetic field.

R-F INTERFERENCE from high- 
voltage power lines is overcome in 
Sweden by using the disturbing line 
itself as a transmitting antenna. The 
transmitter connected to the power 
line is chosen so that the signal 
level of the broadcast by the line ex
ceeds the interference level, thereby 
making the disturbance practically 
inaudible.

TELE-TIPS
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VERSATILE WHEEL POSITIONS

STEERING PIVOTIi

:cering

ri» THE HOUSTON-FEARLESS CORPORATION

STRAIGHT TRACKING PAIALLEL STEERING

Send information on O Cinemobile Film Processors fl All Metal Tripod 
i ] Panorom Dolly Camera Crone D TV Pedestal

Name

ntirely new steering mechanism 
makes possible easy, smooth, si 

turning on own axis or in any 
desired arc VC'heek can also be 

locked parallel for straight 
tracking in any direction.

MANEUVERABILITY
HOUSTON-FEARLESS

NEW! CIRCULAR STEERING

NEW!

NEW

HANDLING EASE

HOUSTON 
FEARLESS

NEW! VERSATILITY



IG SURPRISE
PACKAGE

new

normal use

and still the best.

Ampex
ellow pages" under "Recording Equipment”)

distributed Canada by the Canadian General Electric Company

The most portable truly high fidelity tape recorder 
ever built.

Distributors in principal cities (listed in the

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

and lighter, but it’s all Ampe:

For full 
description and 
specifications, 
write today 
to Dept. U-l 695

Frequency response is 30 to 15,000 cycles at 7^ in/sec 
signal-to-noise ratio over 55 db; and every machine 
is tested to meet or exceed specifications.

For recording, editing, dubbing and broadcasting, 
it s a full time troublefree machine. Major components 
have been "life tested’’ for an equivalent of 10 years’

WEIGHS ONLY 26 LBS

SERVES ALL BROAD 
CASTING NEEDS

PERFORMS LIKE 
A TRUE AMPEX

COSTS LESS THAN 
ANY AMPEX BEFORE



X561

high pow

954

ditions of severe shock, vibration and sustained 
acceleration at frequencies to 9600mc., as well as

Power gain of one million 
5kw power output at 650mc

A povxer gain of one million times, 6Odb., in CW 
operation at 650nic has been registered by the Eimac 
X561 four cavity cascade type amplifier klystron. With 
only a signal generator driver supplying 5 milliwatts 
input, the X561 delivers 5kw RF power output. This 
amazing performance is obtained with complete stabil
ity at 38' < efficiency. The X561 incorporates the exclu
sive Eimac klystron power amplifier features of practi
cal design, light weight, ceramic tube cavities and 
external tuning circuitry. Other Eimac klystron advance
ments include sturdy reflex klystrons for use in con-

THE WORLD’S 
LARGEST TRANSMITTING TUBE

four cavity 
klystron

R For a thorough question and ans wer discussion 
of klystrons, write our Technical Services 
department fora free copy of the 20-page book
let, "Klystron tacts.’’

eitel-McCullough, inc.
SAN BRUNO • CALIFORNIA

Eimac Klystron Report
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Circuit for eliminating fluoretcent flicker in 25 
cycle and universal operation, nt uted in 
"Noflik" light*

TELE-TECH & ELECTRONIC INDUSTRIES * July 1954

Wouldn't you be "lighthearted" it you 
received a comment like this? We were when 
Canadian Fluorescent Co.’s president wrote: 

During the six years that thousands of "Noflik” lights 
equipped with your rectifiers have been in use — in many 
cases under continuous operation —we have found Radio 
Receptor units to be remarkably long-lived and entirely 
satisfactory.”

Canadian Fluorescent, which has licked the flicker in 
25 cycle fluorescent lighting with its Noflik” fixtures, uses 
four half wave radio type RRco selenium rectifiers and a 
specially designed ballast.

Radio Receptor rectifiers as well as RRco. germanium 
transistors and diodes are "Really Reliable." Find out for 
yourself. If you have a problem where these fine components 
could be used, make sure to ask us for engineering data. We’ll 
gladly supply it without obligation .. And request our com
prehensive new 24 page rectifier bulletin No. 177-T.

PLACED IN BRILLIANT LIGHT BY 
SPECIAL FLUORESCENT FIXTURES

unique

Reliable
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connect safely with cannon 
under all 

moisture conditions

5< Z < • < ■■■ .

COHTROl
AMO row«*

«a

A

H

I AvBHBr /h- 7 t

For real watertigN, siibmarmr 

applications, select the hej.r duly 
W Se< (!•$ in three AN ir pit r-7<

Various other weather proofed types for i.i \n> 

moisture resistance are found m tnc XKW , ' BRS

' Potting tray be applied to the ' K Mm dure*, 

and special OOAFN, OOFN and other

Moisture problems »»quire expert engineering consultation 
t

Contact our engineering »epresentativ»- or write 

the factory, slating your exact r»qmr»'me'ii

’■ 4/W^ zî f? ' (c
AUDIO CO-AX RUGGiD UNIH R

SERVICE WATFR
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first in ronnertars

CANNON El ECTRIC COMPANY. 3209 Humboldt tu-, i
I os Angeles Il, California
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london. int’Un<| B,-pi.  .........md distnbutors >n 
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OSTER
MANCE

ELOPED

SPACE SAVING 
THAT REALLY COUNTS!

B (Model
I 5116

■■fig-in, two stage, low noise, preamplifier or 
use in radio and TV broadcast systems, 

^Kystems. While important space saving has 
this amplifier, Langevin sacrificed none of 

Vpendability which make the Langevin Model 
Kerion of excellence. In fact performance char- 
K improved. Included are such quality features 
inectors and push-button metering facilities.

61% reduction In volume per- 
mits mounting of 33 Model 
5116 units in the space re
quired by 12 of the very popu
lar Langevin Model 116 B-

usion in facilities 
■CC requirements

A SUBSIDIARY OF THF W 1 MAXSON CORPORATION

Langevin

Photo below, illustrates the 
extremely compact racking 
possible with the new Model 
5116. Mote complete accessi
bility and uncongested appear
ance. Units at extreme right 
are Langevin 5117 Program/ 

Monitor Amplifiers.

WRITE TODAY—
for complete data and 
specifications on the 
Langevin line of mini
ature plug-in equip
ment including pro
gram, booster and 
monitor amplifiers, 
power supplies, etc. 
Please address re
quests on company 
letterhead.

LANGEVIN MANUFACTURING CORPORATION
3 7 WEST 65th STREET, NEW YORK 2 3, N. Y.

BOOKS j
_______*____31

Motion Picture and Television 
Almanac 1953-54
Edited by Charlet S. laronnon. Published 1951 

by Quigley Publbhing lo,t New York. lOSh 
page». Price $5.00

The twenty-fifth annual volume in 
the series of fact-filled, authoritative 
compilations on the personalities and 
particulars of the motion picture and 
television fields, this edition finds in
creasing space being devoted to the 
latter.

Of particular interest to the engi
neering profession is a complete listing 
of TV stations throughout the country, 
with mailing addresses, and a list of TV 
channel allocations. Also included is a 
complete reprint of the Television Code 
for Broadcasters and a review of the 
top management and engineering per
sonnel of the major networks. CMM

Optical Image Evaluation
Compilation of the discussions and paper» pre

sented at the symposium on the Evaluation 
of Optical Imagery, held Oct. 18-20, 1951, 
under the auspices of the National Bureau of 
Standards. Published as NBS Circular 520 
bv the Government Printing Office, B ashing
ton 25, D.C. 289 page». Price $2.25.

The field of applied optics, or more 
particularly, geometric optics, has long 
been handicapped by its lack of stand
ardization. To a very great extent, it 
has remained an art which varied from 
one craftsman or engineer, to another. 
The symposium, from which resulted 
this series of papers, was planned to co
ordinate recent discoveries in the field 
of optics, and in general, to place image 
evaluation on a more sound engineer
ing basis. CMM

BOOKS RECEIVED
Table of Secants and Cosecants 
to Nine Significant Figures at 
Hundredths of a Degree
Prepared by the National Bureau of Standard» 

a» part of the NBS Applied Mathematic» 
Serie» 40. Published 1954 by the Government 
Printing Office. B ashington 25, D. G.9 40 
pages. Price 35^. Fulfilling the recent demand 
for many-figure tables of the trigonometric 
function» with the argument in decimal divi
sion of a degree, this publication will serve 
a» it useful companion to the previously pub
lished table of sines and cosine» to fifteen 
decimal place». The values were obtained 
from those of the sine and cosine by division 
performed on punched-card equipment car
rying ten significant figures and rounding to 
nine.

Effective Radio Ground-Conduc
tivity Measurements in the U. S.
By R S. Kirby, J. C. Harman, F. M. Capp., and 

R V. Janet. Published ■■ XBS Circular JIA 
by the Government Printing Office, U ashing
ton 25, D. C. 87 pages 81 map.. Price 85g. 
Orer the past seven year» the ABS ha. com
piled these detailed maps showing the result, 
of egective ground-conductivity measure
ments made by various broadcaster» and con
sulting engineer» throughout the V. S. A 
study of over 7,000 determinations was 
made in the standard A.M. broadcast band 
to see if there was a relationship between 
egective ground conductivity and surface soil 
composition, the theory upon which all pre
vious maps had been drawn up. This publi

cation points out that little association exists 
between the ground-conductivity and the type 
of toil.

For produci information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954
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Engineering and design service to aid in selecting 
best possible glass-metal seals for every application 
as well as application engineering.

1.

2.
3.

4.

5.
6.

7.
8.
9.

10.
11.

Tubular Button Seals for rectifiers, condensers, 
filters and other components.
Crystal Holders—wire and pressure mounted. 
Individual Terminals and Feed Throughs for re
lays, transformers, networks, and general appli
cations.
Terminal Strips for transformers and general ap
plications.
Stand-Off Terminals for chassis work.
Multi-Terminal Headers—all glass and individual 
bead design ... for relays, networks, trans
formers.
Transistor and Diode Enclosures.
AN Connectors.
Rectangular Plugs and Connectors.
Polarized Plugs.
Refrigerator Seals.

HERMETIC SEAL 
J PRODUCTS CO.

33 South Sixth St., Newark 7, N. J.

GLASS-METAL HEADERS 
For Every Electronic Use

M OAND

TELE-TECH A ELECTRONIC INDUSTRIES • July 1954 For product information, um inquiry card on last pag*. 45



VIDEO
TRANSMISSION TEST

1041 BR STAIR STEP GEN 

ERA10R (Variable) 
Checks llneory ond qi»r 
scale output relationship 
in linear or non linear sys
tem Built in color rattier 
generator may be added lo 
steps Bask porth burst al 
lows Indi n to 3 SB ME 
color equipment.

EQUIPMENT

1071 At WINDOW 
GENERATOR (Variable) 
Determines ringing, 
smears, steps lo* he- 
quenry tilt, phase shift, 
mismatched termina
tions, etc. in TV sig
nals or systems.

AUTOMATIC 
FREQUENCY 
CONTROL 
304AR

COMPOSITE 
SYNCH 
GENERATOR 
303BR

STAIR-STEP 
GENERATOR

WINDOW 
GENERATOR

MULTI-BURST 
FREQUENCY 
GENERATOR

New Telechrome equipment de
signed to provide test signals for 
precise checking of video facilities.

This equipment is now in use by 

major networks, TV stations, and 
the Bell Telephone System. This 

type of equipment was recently 
described by H. Gronberg of NBC 
before the NARTB Engineering 
Conference in Chicago. These units 
are available individually or as an 
integrated system with 75 ohm or 
110 ohm balance output.

REGULATE!) 
POWER SUPPLY
S12AR

REGULATED 
POWER SUPPLY 
613BR

OSCILLOSCOPE CAMERA

MODEL 1521 AR (Polaroid Land Type) 

for instantaneous 1-to-l ratio photo-recording of these 
test signals.

Chromalyier

Full facilities

literature on these and more than 100 addi
tional instruments for color TV by TELE- 
CHROME are available on request.

Chromascope 
(Signal

Certification)

Phase Slope 
(Envelope Delay) 

Curve Tracer

Transmits, 
receives, 
monitors, 
analyzes 

composite 
color pictures

The Nation's Leading Supplier of Color TV Equipment 
88 Merrick Road Amityville. N. Y.

AMityville 4-4446

46 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954



Can You afford to take Chance
ON ANYTHING LESS THAN
BUSS QUALITY IN FUSES?

sizes from 1 500 ampere up.one-time types

for more information mail this Coupon

954

rftu$Two«THr namis in 
tltCTAICAl PftOTfCTION
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On special problems of electrical protection, 
let BUSS save you engineering time and money. 
Just send us your specifications and the world’s 
largest fuse research laboratory and its staff of 
engineers will help you in selecting the fuse best 
suited to your needs — and if possible, a fuse that 
is already available in local wholesalers stocks.

To make sure of proper operation under all 
service conditions, every BUSS fuse normally used 
by the Electronic Industries is tested in a sensitive 
electronic device that rejects any fuse that is not 
properly constructed, correctly calibrated and 
right in all physical dimensions. .

/\nd there’s no need to sacrifice quality on any 
type of fuse, for BUSS offers a complete line of 
fuses to the Electronic Industries: — standard 
type, dual-element (slow blowing), renew able and

BUSSMANN Mfg. Co.
(Division of McGraw Electric Co.)
University at Jefferson, St. Louis 7, Mo.
Please send mt bulletin SFB containing facts on 
BUSS small dimension fuses and fuse holders.

Dependable electrical protection . .. isn’t that 
w hat you rightly expect of a fuse? For you rely 
on the fuse alone to safeguard your equipment 
w hen there is trouble in the circuit — and just as 
important, a fuse should never give a "false alarm’’ 
by blowing needlessly.

Namt_______

Titi,________

Company___

Addreu_____

City a Zone

FUSETRON

BUSS



AFFILIATED WITH

have been made available
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Stone's Small Diameter 
Spiral Wound Bushing,

Stone PAPER TUBE CO

Those hundreds of manufacturers who buy small diameter paper 
tubes from Stone know this.

Stone led the way by inventing the spiral wound drinking straw- 
back in the '80’s. Precision production of small diameter spiral 
wound paper tubes has continued to be our speciality.

Widely known for hi-dielectric strength and close tolerances 
are Stone’s spiral tubes of kraft, fish paper, and plastic films. 
Stonized, a phenolic impregnated tube, is best known for its low- 
moisture absorption and good dimensional stability qualities.

Stone’s tubes can be manufactured, fabricated, and imprinted 
for less than tubes of any other material.

Take advantage of our experienced hand by phoning or writing 
us today.

The patent« described in the following list 
are waif of the many patents, presently avail
able for licensing or sale, which may be of 
interest to TELE-TECH & ELECTRONIC 
INDUSTRIES readers. Register numbers are 
those given in the Official Gazette of the 
Patent Office. Inquiries should be addressed 
to the owner of the patent rights or other 
party specified. Complete copies of patents 
may be obtained from the Commissioner of 
Patents, Washington 25, D. C„ for $.25 each.

Pat 2,656,419. Magnetic Tape Record
er-Reproducer. patented Oct. 20, 1953. 
Ensures minimum of flutter and wow by 
reducing the effect of short period varia
tions in the instantaneous velocity of the 
tape. A program and timing signals are 
simultaneously recorded on the tape. 
(Owner) Edward N. Dingley Jr., 4508 
N. 18th St., Arlington 7, Va. Group 36
61. Reg. No. 53,071.

Pat. 2,664,486. Thermistor and Method 
of Heat-Treating It, patented Dec. 29, 
1953. Method of making uranium oxide 
thermistors with a temperature-re
sistance characteristic of high accuracy. 
(Owner) Northern Electric Co., Ltd., 
Post Office Box 6124, Montreal, Que. 
Canada. Group 36-19. Reg. No. 53, 165.

The following three patents owned by the AEC

royalty-free licensing. Apply to Chief, Patent 
Branch. Office of the General Counsel, U.S. 
Atomic Energy Commission, Washngton 25, D.C.

Pat. 2,668,272 Voltage Regulator. Pat
ented Feb. 2, 1954. A voltage regulator 
of the type in which variations of the 
output voltage from a desired value are 
detected, amplified, and then employed 
to control a variable resistive element in 
series with the source voltage.

Pat. 2,670,408. Coupling Stage for Dis
tributed Amplifier Stages, patented Feb. 
23, 1954. An amplifier system utilizing 
distributed amplification in which the 
desired over-all gain of the system is 
maintained, even at low frequencies. A 
novel coupling between the stages dou
bles the voltage gain per stage. Group 
36-61-62. Reg. No. 53,288.

Pat. 2,672,556. Electronic Timing De
vice. Patented Mar. 16, 1954 Electronic 
device which generates an audio tone 
having one selected frequency when im
pressed with a plurality of impulses all 
of which occur within a selected time 
interval and an audio tone of different 
frequency when one or more of the im
pulses occur after the selected time in
terval. Group 36-19. Reg. No. 53,292.

The -following two patents, having been assigned 
to the U.S. government, are available for non
exclusive, royalty-free licensing. Apply to the 
Solicitor, U. S. Department of the Interior, Wash
ington 25, D.C.

Pat. 2,650,760. Network Calculating 
Board. Patented Sept. 1, 1953. Calculat
ing board for miniature representation 
of power transmission networks includes 
a plurality of simulated generators that 
can be independently adjusted to speci
fied loads.

Pat. 2,654,839. Electric Pulse Genera
tor. Patented Oct. 6, 1953. Circuit ar
rangement in which the phenomenon of 
current starting and stopping is utilized 
to produce two brief pulses of voltage at 
a predetermined time interval. Group 
36-19. Reg. No. 53,089.

STONIZED PRODUCTS CO. INC
900-Î22 Franklin Street, N.E., Washington 17, D. C.

PATENT
NEWS



Sylvania Offers You...
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Smaller Size... Greater Stability

SYLVANIA
Sylvania Electric Products Inc., 1740 Broadway, New York 19, N. Y.

In Canada: Sylvania Electric (Canada) Ltd.
University Tower Building, St. Catherine Street, Montreal, P. Q.

New improved 
Sylvania T-T Diode, 

Actual size only 
,125 inches in diameter,

In keeping with today's trend toward miniaturization 
in set and circuit designs, Sylvania offers a complete quality 
line of compact crystal diodes with improved stability.

These new components measure only .125 inches in di
ameter . . . require only 1 /6th the space of former units. 
At the same time, due to advanced manufacturing tech
niques and Sylvania’s new automatic precision equipment, 
they provide far higher performance records.

With these tiny diodes, you can be assured of more uni
form characteristics and closer tolerance limits . . . even 
on large quantity orders.

This new T-l Series also has recently passed MIL-E- 
1B moisture-resistance tests. Now available in capacities 
for every need. For full details write to Dept. 4E-4407, 
Sylvania today?

Another reason why it pays to specify Sylvania!

LIGHTING • RADIO • ELECTRONICS • TELEVISION

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954 For product information, uw inquiry card on la>t page. 49



Sprague

diameter byunit in a case 1

WORLD’S LARCIST CAPACITOR MANUFACTURER

'Trademark

maximum capacitance in minimum

TELE-TECH & ELECTRONIC INDUSTRIES • June 1954

Export for the Americas: Sprague Electric International Ltd North Adams Mass. CABLE: SPREXINT

4 volt unit in a case only Vs" in díamete 
by r,iu" long ... to the 7 mf, 630 volt

Looking for tantalum electrolytic 
capacitors? You 11 save time and trouble 
by checking Sprague’s complete 
selection first. Sprague makes more 
types of tantalum capacitors than 
any other manufacturer.

Sprague Tantalex capacitors provide

YOU CAN CHOOSE FROM 
5 DIFFERENT STYLES OF 
TANTALEX* CAPACITORS

2’!,:e" long. As for case styles, Sprague 
makes them all, from tin) tubular and 
cup units to the large cylindrical types.

For complete details relating to your 
miniaturization or high temperature 
problems, write Sprague Electric Co., 
233 Marshall St., North Adams, Mass.

space ... exhibit no shelf aging under 
long testing periods ... have extremely 
low leakage current. And most 
important, they give unusually stable 
performance, because they’re made 
with tantalum, the most stable of all 
anodic film-forming materials.

There’s a complete range of sizes and 
ratings available in Tantalex capacitors 
. . . from the ultra-miniature 10 mf,

Sprague, on request, will provide you with 
complete application engineering service for

TYPE 101D for tow-cost 
transistor circuitry

optimum results 
capacitors.

TYPE 103D ultra-miniature 
capacitors for transistor circuitry

TYPE 102D for — 55°C to +15 c 
operation for military use

TYPE 100D for —55 to +HS°C 
operation for military use

TYPE 104D miniature "cup' 
capacitor for military use

use of tantalum
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Dry Run Your Plant
The electronic industry is in a temporary lull today, a 

lull brought about by several diverse factors. These in
clude the normal summer slack season, the hiatus dur
ing the transition to color TV, and government economy 
cutbacks. It might seem like the right time to hang up 
the “gone fishin’ ” sign or relax on a sunny beach. So 
far as overall company operations are concerned, noth
ing could be further from the truth.

Now is the time to redouble our efforts to put our 
plants in top operating condition. There are two good 
reasons for this: National survival and company sur
vival.

NATIONAL SURVIVAL: The frightening presence of 
cold wars and warm wars all around the world w'ould 
make it mandatory that we be prepared for all exigen
cies. The electronic industry plays a vital role in our 
defense structure. According to top level military au
thorities the output of our industry, presently geared for 
close to $6 billion, would have to be increased tenfold 
in time of complete mobilization. $60 billion’. Now’, dur
ing the summer lull, is the moment to take stock of 
ourselves to evaluate our capability to effect such phe
nomenal expansion w’ith relatively short notice.

As an introductory check list, the following salient 
items should be given serious consideration by manage-

ments:
• The formulation of an emergency organizational 
plan whereby certain key engineers would constitute 
the nucleus of an expanded body to handle electronic 
armaments.
• Duplication and safe storage of records to insure rapid 
recovery in case of bombing attack.
• Cementing government contracts to provide estab
lished liaison if and w'hen the time comes.
• Review of financial position in terms of acquiring 
additional facilities.
• Calm security check of personnel to determine abil
ity to handle top secret material, and clearance of peo
ple not now engaged in classified projects.

COMPANY SURVIVAL: Nothing is more beneficial 
to military preparedness than an economically sound 
company. And from the strictly commercial viewpoint, 
there are days of extremely keen competition ahead. 
The prevalence of rock-bottom pricing makes top- 
notch operating efficiency a must. Nowr, before the fall 
step-up in business tempo makes immediate needs over
shadow planning for the future, let’s weed out the dead 
wood in our ranks, and formulate a logical program of 
acquiring those new’ tools and production techniques 
which will slash unit costs.

Fear of the Unknown
And while we’re talking of activity during the sum

mer transitional period, it might be apropos to record 
a few observations on color TV . . .

To some extent, color TV receiver production is sty
mied. Set manufacturers figure the situation something 
like this: If I make a big investment tooling up for a 
receiver using the ABC picture tube, what will happen 
to my money if the following week the DEF and 
tubes come out, making the ABC type obsolete? 
guess I'll sit tight for a little while.

In other words, the picture tube is something 

GHI
So I

of a
bottleneck now because the developmental and competi
tive situations are too fluid. The set maker needs assur
ance that in tooling up for a particular type he has some 
measure of security.

We know that color TV production will pick up nicely 

this fall, but to hasten the day consider this proposal. 
It is suggested that the half-dozen or so major tube 
manufacturers pool their resources and accomplish
ments, and settle on a single standardized tube. This 
design should be more or less frozen for a very limited 
period—just long enough to get color set production 
moving without jeopardizing the investments of set 
makers. After this relatively short interval, the inher
ently dynamic nature of the industry could come 
play . . . and may the best design win.

The organization responsible for administering 
proposed pooling of resources could well be an 
industry “problem guidance” committee, which 

into

the 
aU- 
has

been proposed in these pages previously, to handle 
problems such as color TV—problems which are beyond 
the normal functions of existing organizations.
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RADARSCOPE
Revealing Important developments and trends
throughout the spectrum for radio and
electronic research, manufacturing and operation

COLOR TV, considered by many transitional

rumored

SOLAR ENERGY

LENS

THERMOPILE

BATTERY

MOTOR

and silver electrodes, and a Vg sq.
slab 4x15 ft. on a roof could supply enough current to operate practi
cally all lights and appliances in home for 24 hours

UHF BROADCASTERS are girding for big fight with 
VHF people which will rock the NARTB. Sounds of this 
battle will resound in the halls of Congress.

NEW COLOR TV picture tube will be announced by 
a West Coast firm now engaged in electronic research, 
but primarily known for their activities in metals and 
other fields.

There's nothing new under the sun, not even the utilization of solar 
energy. Above drawing is taken from patent 389,125, issued on Sept. 4, 
1888 to Edward Weston, early head of Weston Electrical Instrument Corp. 
It shows how radiant energy focused on a thermopile is transformed into 
electrical energy which is stored in a battery or used to run a motor. 
A very recent experimental barrier layer cell made of cadmium sulphide 
has been developed at Wright Air Development Center. It employs indium

TELE-TECH A ELECTRONIC INDUSTRIES • July 1954

MAGNETIC TAPE manufacturers are actively com
peting for agreements with record companies in antici
pation of big push in prerecorded tapes. Watch for one 
little known firm to make a big splash in this field. Also,

be preparing prerecorded tapes to play at 5 in./sec
one of the largest equipment maker

CENTRALIZED DICTATION system shows promise 
of increasing secretarial efficiency. Operation consists of 
calling tape recorder bank on telephone. While one 
letter is being dictated, stenographer is busy transcrib
ing another letter recorded earlier.

LABOR SHORTAGE accenting the need for industrial 
and agricultural mechanization is predicted for 1963 by 
Steven P. J. Warner, President of Warner Electric Brake. 
The ratio of U.S. labor force to total population (177 
million anticipated) will be about 14% less in 1963 than 
today, with emphasis on young and old age groups.

null period before big push this fall, was succinctly 
summarized by one source: “Production activity mini
mum, anticipation maximum.”

PREFERENCE for certain TV picture tube sizes ap
pears to be dictated by many factors. Not the least 
important of these is the type of home heating system 
in use. Reports reach us from Britain that the 17-in. 
tube is most populai- because coal fireplaces are common, 
and people tend to group more closely. On the other 
hand, Americans with central heating can spread out in 
their living rooms, so they prefer the 21-in. size.

INVESTIGATIONS have left such a bad taste in 
mouths of government-employed electronic engineers, 
that a recent trip through a major Signal Corps instal
lation brought flurry of “subtle” questions on jobs open 
in private industry. Typical remark was, “They didn’t 
touch me, but I’ve wanted to move on for some time.”

ATOMIC ENERGY, still pie-in-the-sky so far as 
many industrial leaders are concerned, will require 
many new developments in electronic controls, particu
larly as radioactive materials find increasing use in 
power generation, food preservation, chemical process
ing and agriculture.

PLANT MAINTENANCE is playing increasingly im
portant role in industry, especially as capital investment 
per worker rises. A recent survey shows that the direct 
expense and indirect losses due to poor maintenance in 
the average firm represent from 15% to 20% of the 
total equipment valuation.
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Over 1000 tiny magnetic cores strung on criss-cross wires less than 1 ft. sq 
make up one unit of new magnetic memory in Whirlwind I digital com
puter developed at Mass. Institute of Technology, to provide Increased 
speed and reliability. It can take in or give out a piece of information in 
less than eight microseconds

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

AMATEUR, 
MOBILI. 

INDUSTRIAL 
GOVERNMENT. 

AERO-NAVIGATION. 
RADAR

MILITARY
POTENTIAL DEMAND for electronic equipment in 

the event of another war is sufficiently imposing to make 
even the calmest of industry leaders sit up sharply and 
take notice. In surveying the growth and importance of 
electronics in the armed forces. Brig. Gen. Preston Cor- 
derman, Signal Corps, stated: “In 1940 the civilian pro
duction base of the electronics industry was about 
one-half billion dollars. This was expanded to about 
four and one-half billion in 1944; and the present pro
duction base for military and civilian equipment is close 
to six billion. Nevertheless, a new emergency could 
mean a tenfold increase over current requirements.” 
Tenfold! Much must be done to keep a broad base under 
the electronic industry to make it capable of such ex
traordinary expansion. This includes financially sound 
companies, vigorous research, and expanded engineering 
training.

ENGINEERING EDUCATION
TRAINING OUR YOUTH in schools is no longer 

simply a matter of preparing them for the task of mak
ing a living. It is a question of national survival in this 
scientific age. Mervin J. Kelly. President of Bell Labs, 
reports that Russia is building a broad, technical capa
bility at an alarming rate through a splendid scientific 
education. Furthermore, the number of Russians enjoy
ing this opportunity exceeds ours. How are we meeting 
this challenge? In the words of David D. Henry, Execu
tive Vice Chancellor of New York University, “The 
elementary and secondary schools of our country are in 
danger of financial strangulation. In higher education, 
our accomplishments are also far short of our capacity, 
our needs, and our faith. At a time when our place as a 
nation in world affairs is dependent more than ever 
before on trained leadership, upon the development of 
scientific achievement, and upon the conquest of the 
frontiers of knowledge, we allow a situation to continue 
where able and talented youth are deprived of educa
tional opportunity because they were born into families 
of limited economic means or in areas of the country 
where social prejudice or lack of facilities stand in their 
way.”

EXPORTS of radio-TV components and equipment 
are being made at the monthly rate of $17 million.

FM MULTIPLEXING will receive needed shot in arm 
with FCC ruling restricting use of common “beep” op
eration. Multi-channel broadcasting will open way to 
commercially sound storecasting, and possibly binaural 
FM. '

ENGINEERING MANPOWER
SELECTIVE SERVICE draft policies are not further

ing scientific and industrial achievement. According to a 
joint report by the Engineering Manpower Commission 
and the Scientific Manpower Commission, despite the 
fact that engineers and scientists comprise a scant lf, 
of the labor force, they make up nearly 3r, of the armed 
forces, and are filling 8% of draft quota requirements. 
The report reflects, “It is time to ask whether we can 
count on keeping such technological advantages as we 
have had if this heavy toll is to be exacted from fields 
where there are already grave manpower shortages.”

MAGNETIC MEMORY
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Economical servo-type coordination between two ro
tating shafts can be achieved by this unique circuit
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contact #12 of decks a and b of S2. 
E is not applied anywhere through 
deck b. Through deck a, E is applied 
to the wiper, to contact #8a, and to 
stepping switch S4. When S4 is en
ergized, shaft B is turned counter
clockwise. Its position now corre
sponds to the position of shaft A. 
At the same time the contact associ
ated with S4 opens and S4 is thus 
de-energized. De-energizing S4 re
closes this contact. However, E is 
still on contact #12 of S2(a), which 
by virtue of the B rotation no longer 
makes contact with either of the S2 
wipers. Thus no further operation of 
the stepping switches follows.

When shaft A is turned from posi-

tion 12 to position 2, E is applied 
through contact #2 of S2(b) and the 
b deck wiper to contact #5a and to 
stepping switch S3. S3 turns shaft B 
clockwise in a manner similar to that 
described above for S4. This causes 
B to be in position 1. But after 
the contact associated with S3 re
closes, E is still applied to S3 through 
contact #2 of S2(b). Thus S3 is 
caused to step again, turning B to 
position 2, where it comes to rest 
since neither of the S2 wipers is now 
on contract #2.

It may be seen that, no matter to 
what position Sl may be turned by 
A, B is also caused to turn there by 
the repeated action of S3 or S4. The 
system always chooses the shortest 
path between starting and end 
points, (e.g. it travels from 1 to 10 
by wav of 12-11 rather than through 
2-3-4-5-6-7-8-9.)

The inaccuracy inherent in the 
system arises from the fact that, as 
A turns, say, from 1 to 2, no action 
takes place until the Sl wiper has 
reached contact #2, giving rise to a 
dead space between 1 and 2. The 
error caused by this effect depends 
on the relative widths of wiper, con
tacts, and spacing, and may be min
imized by using more contacts. Of 
course the possible improvement is 
limited where space limitations ex
ist or where it is not desirable to run 
too many wires between Sl and S2.

But where such errors are allow
able, the system represents an eco
nomical and reliable solution to the 
follow-up problem.

The response of the system to 
various inputs is easily seen, al
though the response depends on the 
switch design, and can therefore be 
described only qualitatively. Where 
the input shaft rotation at A is of 
small magnitude and periodic at any 
frequency, as in Fig. 2a, no output is 
produced. If a sinusoidal rotation of 
sufficient amplitude to cause a non
zero response is applied at A, the 
rotation at B approximates this by 
a square wave as shown in 2b. The 
reason for this inaccuracy is as fol
lows: when for example, A is in 
position 1 and is turned towards 
position 2, no action takes place until 
the Sl wiper reaches contact #2. 
equivalent to some angle between 0 
and n/2 of the input sinusoidal ro
tation. When this point is reached, 
the stepping action takes place. As 
the A rotation proceeds to its peak 

(Continued on page 128)

MUCH present-day equipment 
requires a shaft located at a re
mote point (B) to follow the rotation 

of a shaft at a control point (A). A 
usual solution of this problem is by 
means of a servomechanism, involv
ing use of two synchros (transmitter 
and control transformer), an ampli
fier, and a servo motor. Where a so- 
called two-speed system is used, 
considerable accuracy can be ob
tained by this method.

For some applications, however, 
the great accuracy obtainable with 
a servo is not required. This may be 
due to an inaccurate available (A) 
rotation, or a large tolerance on the 
(B) rotation Where this is true, the 
follow-up system discussed here 
represents an alternative. Consider
able simplification is obtained at 
some sacrifice of accuracy. Within 
the limits imposed by this method, 
operation is entirely reliable.

In Fig. 1, switch Sl is driven by 
shaft A and two-deck switch S2 is 
rotated by shaft B. S3 and S4 are 
ordinary stepping switches gauged 
to B. S3 operates to turn shaft B in 
a clockwise direction, and S4 op
erates to turn B counterclockwise. 
Twelve switch contacts are shown 
for illustration, although any num
ber of contacts may, of course, be 
used. Each of the contacts 1 to 12 of 
Sl is wired to the corresponding 
contact on both decks of S2. (e.g. 
contact #4 of Sl is connected to 
contact #4 of S2(a) and to contact 
#4 of S2(b)). A de energizing volt
age E is applied between the wiper 
of Sl and ground. In the position 
shown in Fig. 1, potential E is con
nected to Sl contacts #1. It is thus 
connected to contacts #1 of decks 
a and b of S2. But neither of the lat
ter contacts is on a wiper. Thus no 
voltage is applied to either S3 or S4, 
no stepping action takes place, and 
shaft B remains in its position.

When shaft A is now turned coun
terclockwise so that the Sl wiper 
moves to contact #12, E is applied to
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tary equipment and large screen TV 
receivers, are somewhat more severe

country. The second method is 
shown by the drawing of a recent 
and more simple mechanical method 
for swaging the foreign tungsten 
heater wire in the nickel stem leads. 
This is the one that should appeal 
in particular to higher production 
tube types. Apparently a special tool 
or plier is employed.

One of the reasons for heater fail
ure is the so-called “lighthouse” ef-

minds, we have selected several fea
tures from the foreign tubes which 
we believe are of interest to the 
American tube engineers, and are 
worthy of further investigation and 
adoption to use in our own designs.

avoid local over heating and conse
quent burn-out of the resistance 
wire.

The other two drawings are the

feet, wherein the relatively thinly 
coated or bare heater wire over
heats when voltage is first applied. 
One company has painted a black 
iron oxide paste upon the heater-to
stem wire junction. This not only

AN analysis of foreign tube manu
facturing techniques can serve 
the purpose of pointing out those 

American methods which are infe
rior, thereby enabling us to improve 
our. techniques. No attempt is made 
here at an overall comparison of 
U.S. and foreign tube plants.

Two major requirements are 
placed upon electron tubes, mechan
ical quality and electrical reliability. 
The mechanical quality, the resist
ance to shock and vibration, is a 
function of tube design and the ease 
with which operators can assemble 
the parts. The electrical reliabilities 
which are desired by customers are 
essentially those of uniformity of in
itial characteristics and long trouble
free electrical life. Basically life is 
dependent upon a low rate of bar
ium evaporation, a low gas content 
and a slow rate of interface imped
ance build-up on the cathode. In 
both cases the severity of the tube 
application conditions are of great 
importance, not excluding of course, 
the environments surrounding the 
tubes. It is quite probable that the 
applications demanded of tubes in 
the U.S., particularly those of mili-

Fig. 1 The well-known 6SK7GT

Fig. 3 shows methods used over
seas for insuring tight welds be
tween the heater wire and stem 
leads. The first is the well-known 
tubular connector which is expensive 
and has been used to some extent

Fig. 4 Greater temperature uniformity has been 
achieved by adoption of the V-shaped single coil
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mica spacers.
Fig. 6 shows somewhat more 

clearly the floating type of mount 
structure by an idealized drawing. 
An excellent permanent spring for 
centering the mount in the bulb 
and cushioning it against shock and 
vibration is provided by the “ox
bow” tungsten wire of 0.012 in. di
ameter. This frequently permits the 
mica spacer to be smaller in area 
and thus conserves the strategic mica 
material which is extremely scarce 
in Europe. Tests are in progress to 
determine whether or not this float
ing structure with the small diam
eter annealed lead wires yields a 
better shock resistance than the 
standard American receiving tubes.

A method of crimping the spring 
wires to the mount structure has

Fig. 2 shows the same tubes with 
the bulb removed. Fig. 5 shows them 
in X-iay views. Note that the for
eign mount is supported by thin 
dumet lead wires which are an
nealed and quite weak in compari
son with the one millimeter diam
eter nickel wires used in this coun
try for mount support. The borate 
coating apparently is removed by 
sand blasting prior to welding. The 
shorter mount height is possible by 
elimination of the pinch type of stem 
press. Where the getter is at the top 
of the mount, a larger bulb volume 
is permitted for getter flashing and 
there is freedom from reflected get-

conventional U.S. embedded weld 
and the J-bending of the stem wires 
which is now being used in certain 
reliable tubes.

Fig. 4 illustrates various forms of 
heater construction. The folded wire 
and the reverse coil are normally 
used in this country. The V-shaped 
single coil is being used more and 
more extensively in certain tube 
plants abroad. It is believed that one 
of the reasons is that these coils can 
be wound with less complex ma
chines and u ith less severe require
ments placed upon the quality of 
the tungsten and tungsten alloy 
heater wire. It is also possible to de
sign a variable pitch for this coil 
which will provide greater temper
ature uniformity along the length of 
the cathode sleeve. Variable pitch 
heaters are used in a wide variety 
of tubes from close spaced rectifiers 
through the r-f and power output 
pentodes. We have found that Euro
pean engineers do not adopt tech
niques unless they are well justified 
both scientifically and economically. 
There is ample evidence that our 
own tubes would be improved 
through greater uniformity of cath
ode temperature.

Fig. 1 shows a photograph of a do
mestic 6SK7GT pentode tube and its 
foreign equivalent. Note particularly 
the shorter base shell and the shorter 
overall height for the foreign tube. 
These two tubes have the same type 
designation and electrical ratings. 
They are completely interchange
able.

Fig. 5 (I) Overseas 6SK7 (I) as seen by X-ray. U S. tube



Foreign Tubes (Continued)

*
-------------FOREIGN------------

----------- USA.-------------

Fig. 9 (I) Aluminized iron plate on imported 616 (I). Fig. 10 (r) Simple plate designs cut tooling costs

Fig. 11: (I) Mica spray adheres firmly in foreign tube left. Fig. 12: (r) Plastic section, U. S. right

been well standardized for a wide 
variety of tube types. There is a 
definite advantage in comparison 
with the pointed mica contacts with 
the bulb in that during continued 
vibration there is no disintegration 
of the mica into powder which can 
result in gases which poison the 
cathode emission.

Ceramic Spacer»

tion with the German “pointed-end” 
cathode.

Fig. 8 shows in an enlarged view 
of the pointed-end cathode which is 
obtained by swaging a conventional 
seamless round nickel sleeve. Also 
shown is the method for adapting 
to ceramic spacers. Automatic ma
chines are available in Europe for 
swaging the cathode end. Fre
quently two additional lugs are

welded or cut from the bottom of 
the cathode sleeve so that the tub
ing itself does not touch the bottom 
insulator. This still further reduces 
thermal-conduction heat losses.

Anodm

Fig. 9 shows a photograph of a 
standard aluminized iron or P2 plate 
material in contrast with an equiva
lent plate of carbonized nickel as 
produced in this country. For many 
years even the advocates of the P2 
plate material felt that close spaced 
rectifiers could not be made with 
this material. However, apparently 
means have now been found. As a 
result, aluminized iron is now the 
standard anode material in at least 
one tube plant or in one country 
which produces a fairly large quan
tity of good quality tubes. There is 
apparent agreement in both this 
country and abroad that a single 
steel works in the Ruhr supplies the 
best quality aluminized iron strip. 
Through standardization of the P2 
anode stock, it has been possible for 
good processing controls to be placed 
upon the conversion process during 
exhaust, so that the degree of 
darkening is extremely uniform.

Fig. 10 show's sketches of some re
cently standardized plate designs. 
They permit simple die and produc
tion equipment. Note that inspection 
slots have been placed in both 
shields, plates, and beam confining 
plates so that operators may check 
their work with greater surety and 
adjustment may be made for align
ment of the No. 1 and 2 grids dur
ing assembly. This slide also shows 
an improved plate lug design. This 
lug has an under-cutting adjacent to 
the shoulders. Thus the lug starts to 
twist below the mica. This insures a 
more secure lock since the edges of 
the lug bite into the mica and a 
larger degree of twisting above the 
mica is also possible. One feature 

(Continued on page 100)

Fig. 7 illustrates dramatically the 
use of ceramic spacers to replace 
mica in receiving tubes. So far, this 
has been seen in rectifiers, triodes 
and tetrode types. Obviously, it will 
be more difficult to adapt to pen
todes and to pentagrid converters. 
Development work on the use of ce
ramics in place of mica is probably 
continuing at a high priority level. 
This sketch shows that the ceramic 
is indented at the cathode hole so 
that there is a minimum amount of 
thermal-conduction from the sleeve. 
One of the best ways in which the 
ceramic can be used is in conjunc-

TABU 1: COMPARISON OF FOREIGN TO DOMESTIC G RID—CATHODE DIMENSIONS
Tube Type Cathode Cathode Grid #1 Mesh Side Cathode

(Foreign) 0.0. of Pitch Wire Rod to

Triodes

% Grid #1 
Spacing 

%

% Diameter 
%

Diameter 
%

Grid #2 
Spacing 

%

6AT6 0 +30 + 23 — 25 0
6SQ7 

Pentodes
0 + 16 +7 — 18 0 —

6AC7 + 200 + 40 + 6 — 25 0 + 33
6BA6 0 ' +33 + 13 — 21 0 — 7
6SJ7 

Power Output 
Types

0 • 44 + 7 0 0 — 14

6AQS 0 +♦ 0 4-30 0 0
6L6 + 150 + 100 0 +6 + 57 — 10
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By HiROU) SCHAAF 
Chief Engineer, II RFD 

II orthington, Ohio

non-directional, cardioid

some means of controlling these re
verberations may be desired. Some 
variation can be achieved by chang
ing the distance between the micro
phone and the loudspeaker so the 
ratio between the direct and re
flected sound picked up at the mi
crophone is changed. Microphones 
with different pickup characteristics

would act as an

WESTERN ELECTRIC 
250 CONSOLE

Practical design considerations coupled with original idea 
result in simple, yet highly effective, broadcast rever
beration chamber. No equipment modifications required
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moved into either room.

delayed, of echo system 
"echo chamber" stairwell

opening 
filter so 
teristics 
used.

AT one time or another, everyone 
engaged in sound reproduction 
has toyed with the idea of produc

ing reverberation or echo effects. 
For the radio station it can mean 
something just a little different in 
dramatic presentations or it can be 
the something “extra” needed to 
sell a sponsor an idea. For the mu-

brightening an otherwise drab re
cording or passage.

In order to produce reverbera
tion, or echoes, two sound paths 
must be provided. One is the un
disturbed, amplified signal. The sec
ond path must have a means of de
laying the signal in some manner. 
The two sound paths are then mixed 
into one to produce the desired ef
fect. Fig. 2 illustrates this. Many 
combinations of equipment can be 
used to obtain the two sound paths. 
When new audio consoles were pur
chased for WRFD they were West
ern Electric 25Bs. Among the uses 
planned for these consoles was the 
production of echo effects. Since 
they are dual channel, they pro
vided the two sound paths needed.

Several methods have been used 
such as feeding sound through steel 
springs to a source of pickup. Series 
of tubes varying in length from 50 
to 200 feet and more in length have 
been used by placing a loudspeaker 
at one end and a microphone at the 
other. Additional heads on tape re
corders can also be used. In some 
respects, none of these are as satis-

and bidirectional can also be used. 
Further control can be achieved by 
using movable panels or baffles as 
shown in Fig. 1.

A movable panel between large 
and small room can also be used. 
The loudspeaker and microphone

.vs 
iis

Since sound travels at about 1100 
./sec. and 200 to 300 reflections

Fig. 2: (below) Two found paths, direct and
Fig. 3: (r) Completed hookup thowt use of

are so arranged that they can

sic lover it can the reverberation charac- 
of both rooms could be

factory as using a room or chamber 
in which a microphone and speaker 
are placed, because a desired 
growth and decay quality is either 
not present or is highly damped. 
For this reason the latter is the type 
used here at WRFD.

The conventional chamber is 
usually a room of about 1500 cu. 
ft in volume with hard surface walls 
and cement floor painted with highly 
reflective paint. Smaller rooms can 
easily be used with somewhat more 
of a hollow characteristic than 
found in larger rooms having over
all reverberation, due to frequency 
discrimination caused by further 
spacing of resonance frequencies. 
The author has been in many small, 
tile-lined rooms which produced 
beautiful echoes although they were 
not built for this purpose.

Originally it had been planned to 
construct u chamber in the attic 
space above the studios, however a 
stairwell leading to the basement 
was noticed to have an inherent echo 
which could be heard for about 1% 
seconds after a handclap. The walls 
were painted black and the stairs 
were painted concrete. The volume 
was about 1600 cu. ft. However, as 
pointed out, rooms much smaller 
than this are capable of producing 
echoes. No changes were made to 
any of the surfaces as we were sure 
the chamber would be highly satis
factory as it was.

Since we already had a dual 
channel console with house monitor 
amplifiers on each channel, the only 
additional equipment needed was a 
speaker and baffle, connectors and 
wiring. The speaker was installed at 
the head of the stairway and fed 
from one of the monitor amplifiers. 
A microphone connector was in
stalled in the chamber so the re
verberating sound could be fed 

(Continued on page 109)
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Fig. 1: Movable baffles provide variation in echo
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Fielden Division, 

Robertshaw-Fulton Controls Co. 
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Level-Indicating Record
Examination of the design considerations followed in adapt
ing the capacity relay circuit to problems of depth meas-

remote readings and telemetering purposes

Fig. 1: Basic Hartley oscillator circuit

AC VOLTAGE 
SUPPLY

R f ENVELOPE

Fig. 2: Capacity variations control feed-back

R.F ENVELOPE 
PRODUCED AT 
SOME LEVEL 
Of FEEDBACK 
LESS THAN 

OPTIMUM

Fig. 3: Supply voltage affects tank capacitance
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rpi HE basic capacity relay circuit 
I goes back many years. It consists 

of a simple Hartley oscillator circuit 
(Fig. 1) in which the tank circuit 
L,/L2 is tuned, if required, by a 
capacity (C) and is connected to the 
grid of the oscillator tube through a 
capacity potentiometer Cu C2. If the 
impedance ratio of Lj/L2 is greater 
than the impedance ratio of CH C 
the grid of the tube will be energized 
with a component of the output volt
age of the proper phase to sustain 
oscillation, i.e. the feed back will be 
positive. If the impedance ratio C,, 
C , becomes greater, the feedback is 
negative and oscillations will not be 
sustained. If L1 and L2 are fixed, and 
Ct preset at a suitable value, any 
variation of C2 will control the oscil
lation of the tube, thus C2 becomes 
the measuring or sensing element or 
electrode. In the early circuits it was 
usual for a portion of the r-f de
veloped to be rectified and used to 
control a relay tube.

There are disadvantages to this 
circuit in its applications to indus
trial control. These are:

(1) that the amplitude of oscilla
tion is varied smoothly from zero to 
a maximum as capacity C2 is varied 
about the control value and

(2) the circuit is not sufficiently 
stable particularly with respect to 
input voltage variations.

To amplify this, let us assume that 
the circuit is fed from a 60 CPS source 
and for simplicity that the coil is 
center-tapped. If C2 is substantially 
smaller than C„ the tube will oscil
late during positive half-cycles 
reaching maximum amplitude at the 
peak positive half wave. The ampli
tude of oscillation is controlled by 
the gain of the tube and the self bias 
generated by self rectification at the 
grid and developed across the grid 
leak R. As C2 is increased in value, 
the amount of feed back is reduced 
until a value is reached when the 
amplitude of oscillation begins to be 
reduced. As C2 is further increased, 
the amplitude of oscillations is re
duced until there is insufficient feed 
back of the proper phase to supply 
the losses in the circuit and oscilla
tion ceases, as shown in Fig. 2. As 
the amplitude of oscillation and 
hence the self bias is varied, the 

plate current of the tube varies from 
minimum to maximum. In other 
words, an appreciable change in the 
value of C2 is required to change 
from zero to maximum amplitude of 
oscillation and this change is pro
gressive. In order to obtain sensitive 
action with this type of oscillator 
circuit, a second or control tube is 
required, operating at its most criti
cal grid characteristic point so that a 
small change of input bias is suffi
cient to cause a sharp change of plate 
current in order to operate a relay. 
In some eases a thyratron has been 
used, but other types of power tubes 
have also been employed.

As regards the second disadvan
tage, i.e. stability with power supply 
variations, the value of C2 for a given 
amplitude of oscillation varies with 
supply voltage as shown in Fig. 3. 
If the change in capacity was small, 
less than the operational sensitivity 
of the circuit, this would be unim
portant. Unfortunately, it is many 
times greater.

Improt'infi Stahilitfi
For best operation, lowest cost, 

and greatest reliability, it was con
sidered most desirable to overcome 
the first of these disadvantages and 
eliminate the progressive or modu
lating effects of changes in C2 
around the operating point and thus 
eliminate the need of using a second 
tube by using the change in plate 
current to operate the control relay 
directly. It was also considered es
sential to improve stability. After 
study it was believed that the use of 
the space charge effect offered the 
best possibilities. It was known that 
variations of the space charges in the 
tube produced variations of inter
electrode capacity and in particular 
the input capacity and leakage re
sistance. When the grid of a tube is 
at zero potential or slightly positive 
with respect to the cathode, the grid- 
to-cathode/grid-to-plate capacity is 
high and leakage resistance is low. 
As the grid is made negative the in
put capacity is reduced and leakage 
resistance increased. The grid-to- 
cathode capacity is effectively in 
parallel with C2 and therefore in
creases it, and the leakage resistance 
is low causing appreciable losses. It
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and Control Instruments

Fig. 4: (I) Operation with positive grid improves stability. Fig. 5 (r) Pattern of oscillation shows crisp snap action between pulses
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level control has theapplied
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following sequence of operations. At 
low levels the probe capacity to 
ground is low and sufficient positive 
feedback is generated to sustain os
cillations. These oscillations develop 
a grid leak bias which reduces the 
plate current sufficiently so that the

AC SUPPLY 
VOLTAGE

y is 
low.

R F. ENVELOPE 
AT CRITICAL

VALUE OF C2
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is necessary only to apply a positive 
bias to the grid to obtain the desired 
effect. Initially, therefore, a high 
value was chosen of the order of 5 to 
10 Meg. The tube used is a simple 
triode—one half of a 6SN7 has been 
found best—and a plate current dif
ferential of 3 to 15 ma or greater is 
obtainable between the oscillating 
and non-oscillating states, ample for 
satisfactory relay operation.

The next step was to improve sta
bility, and here fortune was kind. In 
testing this modified circuit for sta
bility it was found that the variation 
of the critical value of C2 for changes 
in input voltage had been appreci
ably reduced. By further adjustment 
to the value of this resistance, it was 
found that the effect of input voltage 
variations between 90 and 130 v. 
could be eliminated for all practical 
purposes. See Fig. 7.

It is important that no spurious 
oscillations be present as these can 
cause instability. A low value grid 
resistance is included in the circuit 
as a grid stopper and this has been 
found completely effective in pre
venting parasitics which can and do 
occur if this precaution is not taken.

was decided therefore, to use this 
effect to the maximum and deliber
ately apply a positive bias to the 
grid through a grid leak of sufficient 
value to limit the grid current well 
within permissible limits.

This was accomplished by con
necting the grid through a high re
sistance to the ac power supply as 
shown in Fig. 4, and this circuit 
produced the desired effect admir
ably. Thus when the tube is in a 
non-oscillating condition it has a 
positive bias and thus a high input 
capacity and low grid-to-cathode 
leakage resistance. As the value of 
the sensing element is decreased, a 
point is reached where enough posi
tive feedback is developed to over
come these losses, oscillation starts 
and the grid bias becomes negative, 
thus greatly reducing the leakage 
and input capacity so that both these 
losses are greatly reduced and the 
tube has more than enough feedback 
to sustain oscillation at a high ampli
tude. This results in a snap action 
during the transition from an oscil
lating to non-oscillating state and 
vice versa. Fig. 5 shows this effect. 
It will be noted that at the critical 
point while the r-f envelope reaches 
its maximum possible amplitude for 
the circuit, it is not quite complete, 
there being a small portion at the 
start of each pulse that is missing. 
Further increase of C2 merely serves 
to fill in this missing portion and re
sults in no increase in peak ampli
tude.

It is found that the value of the re
sistance is not in the least critical in 
order to obtain this snap action. It

In order to make a high level fail
safe circuit it is desirable for a high 
level to be indicated by a de-ener
gized relay. Thus tube or line voltage 
failure would result in a high level 
indication. To accomplish this an in
crease in probe capacity C must 
cause oscillations to start. If the cir
cuit is to remain essentially the 
same, the roles of the two capacitors 
Ct and C2 must be interchanged. 
This has been accomplished by by
passing the r-f output appearing at 
the plate of the tube to the opposite 
end of the oscillator inductance coil. 
Thus the roles of the two capacitors 
Cj and C2 are interchanged by re
versing the roles of two halves of

relay is not energized. As the level 
of material rises and approaches the 
probe its capacity is increased by an 
amount 4C (K—1)C„ where K is 
the effective dielectric constant of 
the material and C„ is that part of 
the probe capacity occupied by the 
material. As the material rises a 
point is reached where this change 
or increase in capacity is sufficient to 
reduce the positive feedback to a 
point where oscillation cannot be 
sustained, the grid leak bias is elim
inated, and the plate current in
creases sufficiently to energize the 
relay. Thus an energized relay indi
cates high level. Since line voltage 
or tube failure would cause the re
lay to become de-energized and in
dicate a low level, this circuit is fail
safe as a low level indicator. It is 
not fail-safe as a high level indicator.



Level Indicators

1

i

Probe Limitation*

Fig. 6: High level is indicated by de-energized relay in this high level fail-safe indicator

the coils. Fig. 6 shows the circuit of 
the high level fail-safe indicator.

The circuit design as shown in Fig. 
4 remains essentially the same ex
cept for the addition of a small r-f 
choke in series with the plate circuit 
and the r-f by-pass capacitor is con
nected from the plate to the high end 
of the oscillator coil. If this by-pass 
capacitor is connected to the ground 
and the r-f choke short circuited, the 
circuit is converted to low level fail
safe.

In the final design, therefore, the 
choke is included and the by-pass 
capacitor can be readily connected to 
either the high end of the coil or 
ground, permitting a single basic de
sign to be either high level or low 
level fail-safe by changing a single 
connection in the circuit, and making 
the appropriate changes to the relay 
connections.

For level control, the probes may 
be of various designs and are con
nected to the instrument by means 
of screened coaxial cables. Since the 
capacity of the cable itself forms 
part of the value of C2, there is a 
definite limit in the distance between 
the electrode and the instrument that 
can be used without serious loss of 
efficiency. We have found that if the 
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electrode capacity when installed— 
but clear of material—represents ap
proximately 1/5 of the total capaci
tance change when material is sur
rounding the electrode, the unit will 
operate the relay. Normally this 
change in capacitance will be less 
than 0.5 mifd. Electrodes are de
signed to have a basic capacity of 
from 15 to 20 mifd. They may there
fore be connected to the instrument 
through approximately 30 ft. of 
RG58-U, 5 ft. of RG62-U or 10 ft. of 
RG114-U cables, without loss of 
sensitivity. With liquids, and par
ticularly aqueous solutions, the 
change of capacity at the probe is 
considerably higher than 0.5 mifd 
and much longer cables could be 
used. Probes may be bare or com
pletely sheathed in insulating ma
terial. For corrosive applications 
probes sheathed in Teflon have been 
found ideal. Probe forms may be rods 
or discs and types for high pressure 
and high temperature applications 
are available. Fig. 8 shows repre
sentative samples of probe construc
tions.

Sensitivities of 0.5 mifd have been 
found adequate for all applications 
with very few exceptions. Operation, 
however, does become critical when 
attempting to control materials of 
very low effective dielectric con
stant. Such a material might be a 
light powdery solid of low dielectric 

constant containing a very large pro
portion of occluded air which would 
still further reduce the effective di
electric constant. But if the effective 
probe capacity can be increased, 
these can usually be handled satis
factorily.

Ignition Comtideration*

Build up on the probe can be a 
problem but there is usually so 
much spare sensitivity available that 

can be set well back from the 
critical point, thus permitting appre
ciable build ups to occur before the 
adhering material increases the basic 
probe capacity sufficiently to reach 
the operating point.

The equipment can be built into 
explosion proof housings that meet 
underwriters approval and con
nected to the probe through heavy 
duty conduit or explosion-proof 
flexible conduit. Case can also be 
provided to meet Class II dust tight 
conditions. However, we are fre
quently asked just what energy is 
available at the probe and if the 
equipment is really safe. Obviously, 
energy must be present at the probe 
when the oscillatoi’ is oscillating in 
order that the equipment may op
erate.

It has long been known that small 
sparks may be passed through an 
explosive gas without producing ig
nition. There is a considerable vol
ume of literature existing which 
deals with the threshold conditions 
of ignition by electric sparks. From 
this literature we have derived the 
following information. The values 
of voltage and capacitance to pro
duce sufficient energy at the igni
tion threshold is generally calcu
lated as

% CV2
For a particular explosive mixture 

of gases at given pressures and 
temperatures, there is always a min
imum ignition energy which can be 
determined experimentally. There 
are many effects which control this 
minimum threshold value such as 
shape and spacing of the igniting 
electrodes. In this indicator, the 
electrodes remain fixed with respect 
to shape and spacing to ground. This 
spacing is usually many times 
greater than the critical distance 
usually quoted in available litera
ture. In general, it can be stated that 
if the electrodes are spaced greater 
than the critical distance, then the 
energy must be greatly increased in 
order to produce a spark. If the 
electrodes are spaced less than the 
critical distance, generally known as 
the quenching distance, ignition ean- 

(Continued on page 106)
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Tape and Disc Recording System

MON

500.

CUTTER *1

240 l.p i

MAGNECORD

GANG

editing
switch which feeds the output of the
Brush

BRUSH

GANG

Arrangement of the six switches in diagram allows recording from many

ments available single layerter

1954
954

output which may include 
originations, disc programs, 
or net originations, and AM 
pickup; and master control

250., 
OUT

500^ 
OUT/

High quality sound recording, from a number of sources, is made possible 
by this inexpensive switching arrangement designed for the small station

CUTTER
C/6 SWITCH

the Magnecord input

PRESTO 
88-A 

AMPLIFIER

input selector:
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500^ out

switch and having previously been 
proven dependable in other applica
tions.

The Brush operates at 3% ips and 
is used for playback and editing of 
recordings made on a portable Mag- 

(Continued on page 116)

studio 
remote 
or FM 
output

through a matching pad; (4) the 
same function feeding Magnecord to 
Brush; (5) tape output selector for 
playback, and (6) input selector for 
disc recording. With the input selec
tor the program sources available 
are: air program; secondary control

Hy ( HARLES K. CHRISMO* 
Chief Engineer, li FLO 

Farmrille. Va.

Installation at WFLO. Choice ot tape ot disc recording is made by the switches seen at left

when the secondary control is in 
use for an air program. The selection 
may be fed via switch two to the 
Magnecord, the Brush, or to disc. In 
addition to the other sources the 
output of either tape may also be 
fed to disc for dubbing. The tape 
output selector is terminated on the 
rack jack strip with the normals 
connected to a remote input on the 
master console to eliminate patching 
when airing tape recordings. Mal- 
loi'y Type 3200 switches are used 
throughout for microphone, speak
er, and recording switching due to 
the wide variety of pole arrange-

THIS recording installation was 
designed to co-ordinate the tape 
and disc recorders in use at WFLO. 

Since it was desired to record dur
ing broadcast hours any program 
source available to the control room 
console, a secondary control was in
stalled. The latter duplicates every 
function of the master control and 
is therefore useful as a standby as 
well as for its recording functions. 
A switching arrangement allows the 
use of any microphone or speaker 
with either control as required.

The switching panel on the tape 
rack consists of six switches permit
ting the following functions: (1) a 
program source selector; (2) record-

aes
ice

CUTTER *2

120 l.p i.



URING the past few year

trusiveness.

J. W Medill

constant of
proportionality between and $

Phono Anglo

k) + k cos Ô (1)F(0)

IIneed has arisen for a microphone 
possessing the characteristics of: 1) 
good frequency response, 2) unidi
rectional properties, and 3) inob-

quency. Here,

It is seen, therefore, that the choice 
of k has an important effect on the 
directional pattern. When k = 1, the

Thorough analysis of factors influencing sound wave behav
ior leads to unit meeting rigid design specifications. Direc
tivity and distance factors, and directivity index explained.

The total phase angle between 
pa(0) and pr is, therefore, the sum 
of the external phase-shift angle $e 
owing to the front-to-back distance 
d and the internal phase-shift angle 

arising from the phase-shift net-
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Bro». Inc.. 225 W . Huron St., Chicago 10, III,

pattern is cosine, corresponding to 
a gradient microphone. When k = 0, 
the pattern is circular corresponding 
to an omnidirectional microphone. 
For the special case of k = %, the 
internal phase shift is equal in mag
nitude to the maximum external 
phase shift, and the polar pattern is 
that of a cardioid. Intermediate re
sults are possible by choosing other 
values of k. It is clear that k repre
sents the gradient component while 
1 — k represents the omnidirectional 
component of the limacon pattern. 
The directional indices of these pat
terns will be examined next so that 
the most suitable pattern may be se
lected for the purpose intended.

Fig. 1: Middle section, 
when mounted in cose, 
provides phase-shift 
action necessary for 
unidirectional pick-up

work. The resultant pressure differ
ence acting upon the ribbon is rep
resented by the vector R# connecting 
pa and pc. The fractional contribu
tion to R^ owing to $e is k = 6J

possessing these properties has re
cently been developed.

The new microphone derives its 
directional properties from the use 
of acoustic phase-shift networks. The 
transducer element is a ribbon, one 
side of which is directly exposed to 
the sound waves, and the other side 
is accessible through the entrance 
port of a phase-shifting network.

Referring to Fig. 3, assume that a 
sound wave travelling with a veloc
ity cv approaches the microphone 
frontally, i.e. at 0° incidence. Let the 
pressure at the front of the ribbon be 
pa(0). The sound wave must travel 
an additional distance d to reach the 
back entrance port, which entails 
a delay of d/cv secs. This delay 
corresponds to a phase angle <|>e = 
2nfd/cv radians. The pressures pa(0) 
and Pi, (0) are depicted in the appro
priate phase relationship on the vec
tor diagram below.

Before acting upon the inner side 
of the ribbon the sound pressure 
must enter through a phase shift 
network, to be described later in de
tail. This network is designed to 
shift the phase of sound entering the 
port, so that the pressure pc acting 
internally upon the ribbon is of the 
same magnitude as pb but is further 
shifted in phase by an angle $ = 
m(2nfd/cv) also proportional to fre-

new microphone

(<t>e + $i) = 1/(1 + m). Next we 
examine the directional operation of 
the microphone resulting from vary
ing k.

If the sound proceeds from a di
rection 0, the effective distance be
tween the front of the diaphragm 
and the rear entrance ports becomes 
d cos 0, corresponding to a phase 
shift (2rrfd/cv) cos 0. Choosing pb as 
a fixed reference vector, as the 
source of sound rotates about the 
microphone, the vector pa(0) shifts 
along the dashed arc in accordance 
with the cosine law curve at right 
and concurrently R# varies in 
magnitude. Re becomes zero when 
vectors pa(0) and pc become coinci
dent. As the source of sound keeps 
rotating around the microphone, the 
phase of the resultant force is re
versed and rises to a negative maxi
mum at the 180° incidence. The 
magnitude of R# plotted against the 
angle 0 in polar coordinates produces 
the familiar graph of a limacon de
fined by the equation:

Fig. 2: Frequency response is essentially flat

One of the important directional 
properties of a microphone is de
scribed by a number called the 
Directivity Factor. This term is de
fined as the ratio between the power 
transmitted by the microphone ow
ing to frontal sound and the power 
transmitted owing to random sounds 
of equal intensity. The method em
ployed to determine the Directivity 
Factor can be made clear by refer
ence to Fig. 7. Assume axial symme
try and let the sounds from the 
performer impinge directly upon the 
front of the microphone and note 
the power output. Next remove the 
direct sound and let the noises and 
other undesired sounds fall upon the 
microphone from all directions at 
random, but with the same average



Unidirectional Ribbon Microphone
intensity as before. What is the 
power output due to the undesired 
sounds? In the case of an omnidirec
tional microphone, the answer is 
simple; the microphone being 
equally sensitive in all directions, 
the output due to the noise is the 
same as that due to the desired 
sounds. Therefore, the Directivity 
Factor is unity. This is precisely why 
omnidirectional microphones are 
useful in the measurement of ambi
ent noise.

In the case of a directional micro
phone, the answer is a bit more com
plicated. Assume an imaginary 
sphere of unit radius around the 
microphone. The area of this sphere 
is known to be 4n. The area of a zone 
located at an angle 9 from the axis 
of symmetry and having a width d9 
is 2n sin 9 d9. All directions of sound 
arrival being equally probable, the 
fractional contribution to the aver
age intensity by sounds transmitted 
through this area is (2n sin 0 dû)/ 
4n. If the fractional angular voltage 
response of the microphone is given 
by the function F(9), then the frac-

The expression for R.E.R. becomes:

R.E.R. f
= 1/2 / [(! — k) k cos 0)’sin 0 d0 (3)

= 1 - 2k + 4/3k®

The reciprocal of Eq. 4 is, by defi
nition the Directivity Factor. Another 
useful index stemming from the Di
rectivity Factor is the Distance 
Factor. Distance for equal signal-to- 
noise ratio varies as the square root 
of the Directivity Factor.

Another pertinent concept in ap
praising the unidirectional properties 
of microphones is the front random 
energy response and the rear ran
dom energy response, i.e. the ability 
to receive random sounds originating 
from the front and the rear hemi
spheres. The random response owing 
to the front hemisphere may be ob
tained by integrating Eq. 3 from 0 to 
n/2 and that owing to rear sound by 
integrating from n/2 to n. These inte
grations have been performed in 
terms of k, the fractional contribu
tion of the external phase-shift com
ponent. The results are as follows: 
Front random energy response = 
1/2 - k/2 + l/6k2
Rear random energy response = 
1/2 - 3/2 + 7/6k2

These equations enable us to ob
tain the Unidirectional Index which 
denotes the relative ability of the 
microphone to accept sounds arriv
ing from the front hemisphere and 
to reject sounds originating from the 
rear hemisphere. This Index is ob
tained by dividing Eq. 5 by Eq. 6.

The Directivity Factor, the Dis
tance Factor and the Directivity In
dex are depicted graphically in Fig. 
5, in terms of k, the fractional contri
bution of the gradient component. 
At both extremes are shown the 
pressure pattern (circle) with a Di
rectivity Factor equal to 1, and the 
gradient (cosine or figure-8) pattern, 
with a Directivity Factor equal to 3. 
Mixed in equal contributions, for 
k = 0.5 is the cardioid, also with a 
Directivity Factor equal to 3, a Dis
tance Factor of 1.732, and a Unidi
rectional Index of 7. Two other 
recognized members of the family 
are the hyper-cardioid for k = 0.75, 
which has the highest Directivity 
Factor equal to 4, a Distance Factor 
of 2 but possessing, unfortunately, a 
rather large back lobe, and a Unidi
rectional Index also equal to 7; and 
the ultra-cardioid for k = .63 which 
is the most unidirectional member of 
the family with a Directivity Factor

(Continued on page 119)

Fig. 4: Rubber horn (I) insures front pickup. (Center) ribbon element, (r) Shock-mounted model
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tional 
given

Phase-shifting action seen graphically

angular power response is 
by the function F-’(6). The

fractional contribution to the total 
power output due to sounds pene
trating through this annular area will 
then be F2(0) (2tt sin 9 d9) / 4n, and 
the total power output from the 
microphone in terms of the normal 
incidence power can be obtained by 
integrating this expression from 0° 
to n:

R.E.R. = 1/2 / F* (0) sin 0 d0 (2)

For the microphones of the lima
con family F (9) is expressed by Eq. 1.
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High-Density
Conversion and storage of telemetered information on 
punched cards and magnetic tape facilitates data handling 
for computer analysis in guided missiles and industry

By EDWARD J. ARM ATA, 
Project Engineer 

Potter Instrument Co.. Inc. 
115 Cutter Mill Rd. 
Great Neck, N. Y.

A SINGLE test of a guided missile, 
an experimental aircraft, or any 

high-speed industrial operation, can 
provide sufficient information for 
complete analysis. However, such 
information is seldom produced in 
ideal form for analysis equipment.

For example, the information may 
be produced on many channels si
multaneously, and in addition, each 
channel may produce information at 
rates far in excess of currently- 
available computers and printers. 
In such cases, some form of inter
mediate storage is required. Ideally, 
the storage system should be capable 
of converting the information into a 
form suitable for analysis—by slow
ing down or speeding up, arranging 
data in logical sequence and trans
lating into an appropriate code.

One approach to the problem in
volves the recording of information 
proportional to the phenomena being 
measured. In this type of storage, 
stringent requirements are placed on 
the fidelity with which readings are 
recorded and played back. The 
equipment associated with the re
cording mechanism becomes expen
sive, bulky, and critical of adjust
ment.

In the past few years, the trend 
has been to convert information into 
digital form at the time it is pro
duced. Once this is achieved, record
ing consists only of storing yes or 
no decisions—the exact information 
is preserved without particular at
tention to amplifier linearity, etc.

Magnetic tape provides an eco
nomical and highly efficient storage 
medium for digitized information. 
The data-reducing systems to be de
scribed illustrate several typical ex
amples of how magnetic tape record
ing techniques are used in such 
applications.

Prennure Keeorder

Fig. 1 shows a system capable of 
storing and coding (for punch card 
analysis) data produced simultane
ously by 100 pressure-sensing de-

Fig.. 1: Equipment for storing and coding data

vices. Each of the 100 pressure de
vices is sampled simultaneously 
several times a minute, and exact 
four-digit numbers corresponding to 
the pressure at each point are re
corded sequentially on magnetic 
tape. The readings are later played 
back into punch-card equipment for 
analysis.

A block diagram of the system is 
shown in Fig. 2. One hundred sepa
rate pressure-sensitive switches are 
used. These switches are designed to 
open an electrical circuit when the 
pressures on both sides are equal. 
A pressure to be measured is ap
plied to one side of a switch. The 
second side of each switch is con
nected to a common pressure line.

At the beginning of a measuring 
cycle, the pressure in the common 
tank is at some value known to be 
lower than any of the pressures be
ing measured. As the cycle begins, 
a compressor raises the pressure in

produced simultaneously by 100 sensing devices

the tank in linear fashion.
At the same time pulses from a 

1,000 cps oscillator are gated onto 
one contact of all 100 pressure-sen
sitive switches. Initially, since the 
pressure applied on the common 
pressure line is lower than any of 
the pressures applied on the measur
ing side, the switch contacts are 
closed, and 1,000 cps pulses are fed 
into each of 100 four-digit electronic 
counters.

As the pressure in the tank in
creases it will approach and eventu
ally equal each of the pressures ap
plied to the measuring sides of the 
switches. As each switch sees equal 
pressure on both sides, the switch 
electrical contacts are opened, thus 
interrupting the flow of 1,000 cps 
pulses into the corresponding coun
ter. When the tank pressure has at
tained a value known to be in excess 
of any of the unknown pressures, 
each counter registers a count pro-
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Digital Data Recording been
sampled and the pressu informa

to transfer the cards fed directly to a computer

COUNTER

RECORDING

converting telemetered data for computer analysis

Fig. 4: System for transferring information from magnetic tape to punched cards employs shift registers and relay matrices
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senses the count stored in counter 
number 1. This count is transferred 
into a four-digit shift register and 
these four digits are transferred se
quentially to four adjacent locations 
on the magnetic tape. The stepping

For most efficient use of tape in 
such applications, the mechanisms 

(Continued on page 110)

tion is transferred to the tape, the 
system recycles for another meas
urement. At some convenient time, 
and at optimum speed, the informa
tion may be transferred to punch

COUNTER 
' NO. 2

■ REAP 
PULSE

Fig. 2: (I) Block diagram of system in Fig. 1. Fig. 3: (r) Magnetic recording equipment for



Radar Recording System for Air Traffic
Compressing the bandwidth of the video signal to audio 
range allows recording of the PPI picture, with antenna 
rotation and air-ground voice, on a standard tape recorder

the original picture, while the voice 
signals and North mark are fed to 
the speaker.

Handiridth Reduction

By JDHX T. McLUCAS, Tech. Dir. 
Haller, Raymond & Brown, Inc. 

State College, Pa.

A recent innovation is the record
ing of voice radio traffic at major 

air terminals. Multi-channel mag
netic tape recorders are used; the 
tapes are stored for a period of 
weeks and may be referred to if ac
cidents occur. Accident investiga
tions would be more meaningful if 
a permanent record of the airport 
radar picture as well as radio were 
available for reference. In the past, 
the only practical system for making 
such a record has been scope pho
tography which is expensive and 
clumsy, and requires considerable 
attention from an operator.

The system described here pro
vides for storage of radar informa
tion on a standard tape recorder. The 
recorder can be the same as the one 
used for recording voice radio traffic. 
A situation of interest can be re
created by playing back the tape. 
The PPI picture which results on 
playback is essentially identical to 
the original. A 2-channel tape re
corder provides for a synchronized 
radio-radai* recording, so that a 
complete review of the air situation 
can be made.

Principle Of Operation

Fig. 2 illustrates the method of 
operation of the system. The signals 
which must be recorded are: (1) 
air-ground voice radio traffic, (2) 
radar video or “picture” signals, and 
(3) radar antenna position. Since the 
bandwidth of the video signals 
greatly exceeds the capability of 
the tape recorder, a bandwidth 
compressor must be used to con

Fig. 1: Playback unit of radar recorder

mark signal which indicates when 
the antenna passes North. These 
signals are mixed with the voice 
signal and stored on the second 
channel of the tape recorder.

On playback, the signals from 
channel 1 of the tape reproducer are 
used to provide a sweep and inten
sity modulation for the PPI picture 
tube. Signals from channel 2 are 
used to rotate the indicator presenta
tion at the proper speed to recreate

vert video to usable frequen
cies. The compressor, called "Ra- 
fax”, reduces the bandwidth of 
the video from about 1 mc to less 
than 10 kc. This reduction—better 
than 100 to 1—is accomplished with
out noticeable degradation of picture 
quality. The compressor output 
signals—narrow-band video—are 
stored on channel 1 of the tape re
corder. As shown in Fig. 2, a servo 
system is used to generate antenna 
rotation rate signals and a North

There are two common methods of 
reducing bandwidth of signals. The 
first amounts to a sampling of the 
signal at discrete intervals, the sam
ples being tied together to create a 
new signal of lower bandwidth. By 
its nature, sampling involves throw
ing away the majority of the original 
signal, and it can be used only 
where such extravagance is tol
erable. The second common meth
od of bandwidth reduction in
volves storing the original sig
nals in a storage device where 
signals can be read in at a high rate 
and read out at a reduced rate. If 
the storage medium can be made to 
integrate the signals read into it, 
then the combined result can be read 
out with very little loss of signal 
Rafax operates as an efficient in
tegrator so that very little signal is 
lost. In fact, in many operational 
situations the Rafax output signal is 
superior in readability to the input

Fig. 3 shows the details of the 
recording system. Inputs to the 
Rafax unit are radar video and radai 
sync pulses. The video signals are 
stored on the face of an intensity 
modulated cathode ray tube. The 
radar sync pulses are used to start 
a circular trace on the cathode ray 
tube, one circle being generated for 
each radar sync pulse. Targets then 
appeal- as bright spots on the cir
cular trace. The angle at which a 
target appears—with respect to the 
position of the sync pulse—is an 
indication of its range from the 
radar. The circle generator consists 
of a ringing oscillator which is al
lowed to ring for one cycle for each 
sync pulse from the radar. Sine and 
cosine components of the ringing sig
nal are used to create the circle. Tht 
storage properties of the phospho i 
are used to integrate all the echoes 
from a single target, and at the saint 
time to remove the inherent re
dundancy in the radar signals.

An optical scanning mechanism 
then reads out the signals stored or 
the scope face by causing successive 
points on the circular trace to be 
imaged onto a phototube. An ex
ample will serve to illustrate the 
operation of the compression tech-
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nique. A typical airport radar an-
tenna rotates at 20 rpm or 120e sec.
Beamwidth is about 3°, and pulse
rate is about 2000 sec. About 50

plane during the time it is illumi-
nated by the radar beam (illumina-
tion time 1'40 sec.). It is sufficient
to record merely the average of
these 50 echoes, rather than their

are returned from the same range,
they all are superposed at a single
point on the circular trace, and hence

rig. 2: Air-ground voice, radar video, and antenna position are recorded simultaneously on tapethey will appear as one composite 
signal when seen by an observer or 
by a phototube. For weak signals, an 
essentially linear integration takes 
place so that the total excitation is 
proportional to the sum of the 50 
echoes from the weak target. For 
strong signals, saturation limits the 
total light output from a given point.
but this is of no consequence.

The phosphor in the cathode ray 
tube is chosen to integrate most of 
the echoes received and to decay 
after the integration and read out 
take place. The P 1 phosphor pro
vides a good compromise for the ex
ample chosen here. The scanner ro
tation speed must be such as to 
provide at least one scan of the 
circular trace during the time that 
a target is illuminated. For this ap
plication, a speed of 3600 rpm is
satisfactory.

It is necessary to store antenna 
position data in order to be able to 
recreate the PPI picture. Fig. 3 
shows how this is done. A servo 
system follows the radar antenna.
A techometer attached to the servo 
motor generates a rate signal whose 
frequency is directly related to an
tenna rotation speed. Its nominal 
output is 60 cps. Also built into the 

closes a switch at North, allowing a
North signal to pass to the mixer. 
The mixer combines voice, antenna 
rate, and North signals for storage 
on channel 2 of the tape recorder.

Bandwidth Requirement

The bandwidth requirement is de
anisir 
ed or 
essivt 
to bt 
n ex- 
e the 
tech-

termined by the product of the 
number of picture elements resolved 
in range, the number of picture ele
ments resolved in azimuth, and the 
antenna rotation rate. Range resolu
tion is usually limited by the radar

Fig. 3: Video signals are stored on face of an intensity modulated CRT scanned by circular trace

to CPS

Fig. 4: Reproducing the PPI picture. Video signals may be fed to indicator or through quantizer(Continued on page 108)
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Thorough quantitative analysis of static and dynamic 
characteristics in different modes of operation shows how 
high efficiency in power output applications is achieved

By R. F. SHEA 
General Electric Co.

Syracuse, N.Y.

PART One of this article, pub
lished in the June 1954 issue of

TELE-TECH & Electronic Industries, 
described the basic design considera
tions for transistorized equipment. 
In this final part, transistor charac
teristics in different modes of opera
tion are examined.

The design considerations for the 
stage preceding the output stage can 
be deduced from the above analysis 
of the output stage. For example, in 
the example of the 2N44 in the 
grounded-base configuration, oper
ating at Ic — 5.0 ma, Vc = 20 volts, 
we found that the source should 
present an impedance of about 100 
ohms and that the emitter required 
a voltage excursion of 0.115 volt, 
current excursion of 9.2 ma. Let us 
consider the case where the driver 
is a grounded-emitter stage, also 
employing the 2N44. Calculation of 
the output resistance of this stage 
shows it to be about 22,000 ohms. To 
reduce this to 100 ohms requires a 
transformer with a step-down ratio 
of approximately 15:1. Therefore 
on the primary side the grounded- 
emitter stage must supply a signal 
with an excursion of 15 x 0.115 or 
1.73 volts, current excursion of 
9.2/15 or 0.61 ma. In order that the 
driver shall not provide a limitation 
by clipping before the output stage 
we should have a good margin of 
safety. For this particular condi
tion, therefore, a good operating 
point for the driver would be a col
lector voltage of 4 — 5 volts, collec
tor current of about 2 ma. The 
driver would therefore require about 
10 mw of dissipation, compared to 

72

the 96 required by the output stage. 
While the driver dissipation could be 
reduced below this figure the net 
overall saving would not justify the 
added fussiness of bias stabilization.

In general it is inadvisable to use 
either the grounded-base or 
grounded-collector configurations as 
drivers. The former has too high an 
output impedance, making the de
sign of the transformer more com
plex, while the latter has low power 
gain. Thus the grounded-emitter 
configuration is generally used ex
cept in special cases.

Resistance-capacitance coupling 
may be used between the driver and 
the output stage, also choke-capaci
tance coupling. This, of course, pro
duces a much greater mismatch, al
though there may be better fidelity 
as a compensation. Thus, in the ex
ample used above, if a grounded-

Fig. 13: Collector current—Class B operation

emittei’ stage were R-C coupled di
rectly to the grounded-base output 
stage, such that the driver now had 
to supply a voltage excursion of 
0.115 volt, current excursion of 9.2 
ma, the driver operating point 
should be about Vc = 1.0 volt, Ic = 
10 ma., or again a dissipation of 
about 10 mw. Direct coupling is 
much more practical when the out
put stage is a grounded-emitter or 
grounded-collector stage, although 
the distortion due to crowding of the 
collector characteristics is greater 
when the source impedance is high.

Clsm* It Votrer tmpliiiers

Transistors lend themselves espe
cially well to the design of class B 
power amplifiers for two principle 
reasons. In the first place a class B 
transistor amplifier is capable of 
very high efficiency, around 75%. 
Secondly, the elimination of the fila

ment power means that the very low 
stand-by power required may be a 
predominating factor in the design 
of portable battery-operated equip
ment. In general it is more difficult 
to achieve the same degree of low 
distortion as is obtainable with class 
A amplifiers, however there are a 
great many cases where distortion 
of the order of 5% is entirely toler
able, and this can readily be 
achieved using properly designed 
class B amplifiers. Lower distortion 
than this can be obtained by means 
of feedback, in the same manner as 
for vacuum tubes.

Static Characteristics; Grounded- 
Base Configuration: Fig. 10 shows a 
typical set of static characteristics, 
such as those of the type 2N44 tran
sistor, with a 1000 ohm load line 
connecting the Vc = 20 volt and I, 
= 20 ma points. One major differ
ence between class A and class B 
operation is apparent from this 
choice, i.e., the considerable differ
ence in range of current. The volt
age supplied by the collector battery 
is the same as that for the class A 
condition when the limitation in 
each case is the maximum permis
sible peak voltage. The reason for 
this is that when two transistors are 
used (as they must be in class B), 
with their output transformers 
coupled to the load, the peak swing 
encountered by each will be approx
imately twice the quiescent collector 
voltage, since each has the swing 
from the other applied to its col
lector during its nonconductive half
cycle, as will be shown later. How
ever, the permissible current excur
sion is much greater, for the same 
power dissipation in the transistors, 
due to the greater efficiency. Thus, 
in the operation illustrated in Fig. 
10 the collector voltage swing is ap
proximately equal to 2E, or 40 volts, 
while the current swing is approx
imately 20 ma.

Determination of Quiescent Oper
ating Point: The location of the

Fig. 14: Instantaneous collector woltage
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operating point with no signal is de
termined by the amount of de re
sistance in the emitter-base circuit.

0.01 ma this

given by Fig. 13 and this instantane
ous voltage. This power will vary 
as shown in Fig. 15, and will have 
two peaks during each half cycle. 
The peak power will occur approx
imately at that point where the 
product of the sine and (1-sine) is

TELE-TECH & ELECTRONIC INDUSTRIES • July

Under the conditions where iCÜ may 
be neglected this is approximately

Thus a pair of 2N44 transistors, 
operating class B in this manner, 
would be capable of approximately 
200 mw of power output.

rent to the emitter). The average 
value of this collector current is 
given by

If Ic„ is negligible as compared to the 
peak swing lc', as is usually the case, 
the efficiency at full swing ap
proaches n/4 or approximately 78fi. 
Class B amplifiers with efficiencies 
of 75% have been constructed.

Collector Dissipation: The power 
dissipated in the collector will be 
the difference between the power 
output and the d-c power supplied 
by the battery, or
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and, in the above example, is ap
proximately 27 mw per transistor.

This illustrates the considerable 
advantage to be gained from the use 
of class B with transistors of com
paratively limited power ratings. In 
the case of the type 2N44 transistor, 
for example, with a rated maximum 
dissipation of 150 mw about 125-135 
mw can be obtained from a class A 
pair. The same pair will supply 
about one watt in class B. The reason 
for this great disparagance is that 
the collector dissipation is 150 mw 
in the class A amplifier even with 
no signal, which limits the operating 
point. The standby dissipation in the 
class B case is only a small fraction 
of this, approximately Ec Ir„, and full 
dissipation is only encountered on 
full swings.

Instantaneous Power Dissipation:
Fig. 14 shows how the collector 

voltage varies during the power 
cycle. It will drop to zero at one 
extremity of the swing, correspond
ing to point B of Fig. 10, and rise to 
approximately twice the supply 
voltage. The instantaneous power 
will be the product of the current, as

Efficiency; Grounded-Base Con
figuration: In class B amplifiers each 
of the two transistors operates dur
ing one half of the cycle, is cut off 
during the other half. If the signal 
applied to the emitter is sinusoidal 
the resulting collector current for 
each transistor will have the wave 
form shown in Fig. 13. The minimum 
value of current will be approxi
mately eqaul to ICo (in most tran
sistors the collector current will not 
decrease appreciably below Inn even 
upon the application of cutoff cur-

sistance in series with the emitter, 
low resistance in the base lead, such 
that the emitter current is essentially 
zero, the operating point will ap
proach the point A, corresponding 
to the intersection of the de load line 
Ri with the I,.„ curve. If there is a 
large de resistance in series with the 
base lead the operating point will 
approach A', the intersection of the 
de load line with the Ib = O curve. 
If, as is most often the case, there is 
very little de resistance between the 
emitter and base the operating point 
will be between these two extremes, 
at that point where Ve = O. It will 
be recalled that in most cases this 
point is very close to the Ic = O 
point, hence as a good approximation 
we can assume that one extremity 
of the swing is at Ieo.

Power Output; Grounded-Base 
Configuration: The other extremity 
is the point B, where the a-c load 
line rj intersects the current axis. 
This point corresponds to a peak 
emitter current designated as Ie', 
peak collector current 1/ and a cor
responding peak emitter voltage V,.'. 
The collector voltage swing is there
fore approximately equal to 2 E,, 
the collector current swing approx-

A UVg. - Ue + Ao ("■ - 1)1 X (28) 
The power supplied by the battery 
per transistor is equal to this aver
age value multiplied by the battery 
potential, E,, or total power,

Pd.-2£4I.' + A.(«-Dl » (2')) 
The efficiency is therefore the total 
power output as given by eq. 27) 
divided by this d-c power, or

per pair of transistors, therefore, is
PO = EC -1^/2

In the example illustrated by Fig. Fig. 17: The grounded collector stage

Fig. 18: Parallel n-p-n and p-n-p transistors



Table 1
CLASS B PUSH-PULL AMPLIFIERS

0 the

(33)

the transformer

Trend to Transistors in New Equipment

Fig. 2: P-N-P transistor is heart of this tester

ludio Oscillator

ondary side 
ratio will be

Input Resistance; Grounded-Base 
Configuration: As in the case of class

load resistance per transistor is seen 
to be

described 
units be-

theon Mfg. Co. recently 
some of the transistorized

In the test equipment line, Gen
eral Radio Co., Cambridge, Mass., 
has announced a transistorized au
dio oscillator designed for use in 
making tests in telephone, broad
casting and similar fields (Fig. 2). 
Designated the 1307-A, this transis
tor oscillator uses a Hartley oscilla
tor circuit designed around a P-N-P 
junction-type transistor. A switch

arrangement sets the operation at 
400 or 1000 cps. Battery operated, 
its portability makes it useful in 
continuity checks of audio systems, 
in setting operating levels, in check- 

(Continued on page 124)

Configuration: From

curve as shown previously, extended 
to the higher current ranges to be
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ing manufactured with their prod
uct.

At Ampro Corp., Chicago, Ill., en
gineers incorporated a transistor in
to their motion picture projector au
dio amplifier system. (See Fig. 1) 
Use of this device eliminated the 
need for a matching transformer 
and a tube, and, in addition, it pro
vided better signal-to-noise ratio 
and eliminated magnetic noise pick
up. Most important, it allowed Am
pro to produce a single-case optical- 
magnetic “playback” type 16 mm 
projector at decreased cost.

encountered in class B operation. In 
spite of the nonlinearity we can use 
the peak value of input resistance 
(i.e. the value at peak emitter cur
rent swing, not the maximum value 
of emitter resistance) as an approx
imation without too great an error. 
This will permit the comparison of 
power gains of the various configu
rations and also give an idea of the 
relative mismatch involved. This 
peak input resistance, per transistor,

A amplifiers the input circuit is non
linear, with the emitter voltage 
varying with emitter current as 
shown in Fig. 16. This is the same

The push-pull load resistance pre
sented by the output transformer to 
the two collectors will be four times 
this, hence, if the load on the sec-

rI^RANSISTORS arc coming in for 
i an increased share of attention 

from the designers of industrial and 
other specialized equipment. By 
way of pointing out this trend, Ray-

a maximum. At this point the peak 
power will be approximately Ec lc'¡4, 
or in our example 100 mw. Thus the 
peak power per transistor will be 
approximately one half the power 
output, 334 times the average power 
dissipation. The ability of the tran
sistor to withstand this peak power 
dissipation will depend upon the 
character of the signal, the fre
quency and the thermal character
istics of the transistor package.

Load Resistance. Grounded-Base

power out

Peak ac 
power in

Peak power

rt peak = Ve'He' (34) 
The total input resistance from 
emitter to emitter is four times this 
value.

Effect of Generator Resistance: 
This may be visualized by applying 
the data obtained for the class A 
amplifier directly, employing a mir
ror image of the characteristic so 
obtained to represent the push-pull 
operation. Fig. 11 shows such a set 
of curves, obtained from the curves 
of Fig. 2. The curve for r* = 100 
ohms is identical with that of Fig. 
2. The other two curves are obtained 
from the 100 ohm curve by obtaining 
the emitter currents corresponding 
to the respective values of collector 
currents and adding a drop to the 
100 ohm values equal to the product 
of the emitter current and the dif-

(Continued on page 92)

Fig. 1: Transistor a-f amplifier on 16mm projectoi



CUES for BROADCASTERS
Practical ways of Improving station operation and efficiency

’es

Refaced contacts mean new life lor this pad

ring.

% modulation is seen visually by sampling video signal with this multivibrator and relay arrangement78. Finish

6 K250 Vms.

250 V74 K 68 K

6SN7I350K
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200 K

6X5

19541954

Break down pad by removing nut 
on sleeve bearing. Do not attempt

COMP.
PIX. DIODE

60
INJECTION

Fast Dubbing
DICK MEYER, Recording Director, 

WAGM, Presque Isle, Me.
If those stations facing the prob

lem of fast dubbing have two tape 
machines available with two speeds,

colcothar cloth, or a piece of canvas 
and jeweler’s rouge. Apply pressure 
with the forefinger only. This will 
assure even abrasion of all contacts. 
Clean thoroughly with a toothbrush 
and carbon tet.

Before reassembly the wiper con
tact should be checked for the 
proper tension. Make sure that cor
ners of same are not digging in.

on both sides.

same manner with

lean saw tooth

remove attenuator
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470 A
A/W

2 W

Place a piece of sandpaper, “OO” or 
finer, on the turntable and run at

be “hot” and the switch need only 
be on when it is necessary to meas
ure modulation.

The unit consists of two tubes, a 
6X5 which is the rectifier for the 
power supply and the 6SN7 which 
is the multivibrator itself. Also 
mounted on the 5x7 chassis are 
a power trans., power switch, pilot 
light, phasing control and the relay.

Video Chopper
WILLIAM E. MORRISON JR., 

WCAU-TV, Philadelphia, Pa.

AT any TV transmitter console 
there is need for a dependable 
and accurate way of measuring 

modulation percentage of the video 
signal. We have found a very simple 
method of chopping out a small 
amount of the composite signal, 
which gives a 100% line just above 
the peak video signal. This line 
should be approximately 10% above 
the top picture information, if the 
video and sync, levels are correct. 
Having this 100% mark enables one

waveform is produced on plate No. 
2 of the 6SN7 tube. In series with 
the 68K. ohm plate load resistor is a 
sensitive 6K ohm relay, which is 
energized on each pulse. The two 
contacts of the S.P.S.T. relay are 
connected by means of a coaxial line 
to the RF diode used for picture 
monitoring the transmitter output. 
This relay can be set to chop as 
small an amount as one line per 
frame. The phase‘of this chopping 
is set by the 200K ohm Pot. from 
grid No. 1 to ground. A 6K ohm 
resistor is used in place of the relay 
when it is not being used. This small 
unit can be placed under the con
sole in some convenient position. 
Thus the multivator will always

problems are over. WAGM has a 
system used particularly for dub
bing between WAGM and their 
station in Houlton, 40 miles away. 
It can also be used for fast dubbing 
in a station studio operation.

Tape recorded at 7’2 I.P.S. is sent 
at 15 I P.S. This is received by an
other machine at 15 I.P.S. When the 
tape is played back at the regular 
7%, the tape is normal.

We lease a 24 hour line from the 
(Continued on page 82)

to picture transmitter modulation 
accurately. This 100% mark shows 
up as a line on the horizontal posi
tion of the master monitor and on 
vertical position it shows up as one 
dot just above each frame of the 
video information.

This is done by a simple multivi
brator circuit triggered by injecting 
60 cycles on the number one grid. 
If the RC circuit is well balanced

Renovation of Variable Pads
L. E. RYAN

THE quality of the immediate 
post-war variable attenuators 
left plenty to be desired. After a few 

hours of use, particularly in a turn
table circuit, the contacts became 
scored or showed signs of uneven 
wear. The usual maintenance with 
carbon tet and lubricant did not 
suffice. No doubt they were re
placed. Here is how they can be 
renovated for future use.
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NBS Cathode Emission Tracer

TELE-TECH

plate current for moderate grid 
swings below zero bias. The grids of 
the control triodes are raised from 
cutoff to zero bias with a saw-tooth 
signal, resulting in a saw-tooth pulse 
through the test diode. This signal 
is also applied to the horizontal 
amplifier of the oscilloscope, and the 
voltage across the tube appears on 
the vertical amplifier. The composi
tion of the signals produces the de
sired emission characteristic.

A convenient feature of the 
NBS cathode emission tracer is a 
special network capable of lineariz
ing a tube characteristic in which 
the plate current varies as the 
power of the plate voltage. Excur
sion from the linearized function 
because of current saturation be
comes more evident when this fea
ture is used, and it eliminates the 
manual plotting of points on %- 
power graph paper. The special net
work uses a series of germanium 
diodes, each biased to a different 
voltage level. As the instantaneous 
input voltage increases, successively 
more diodes become conductive. The 
linearizing action is achieved 
through the resulting variation in 
impedance.

rated into the system and may be 
used at the option of the operator 
for linearizing the plot. Negligible 
heat is contributed to the diode un
der test since the tube is subjected 
to only a 10 or 100 psec pulse at 
rates of either 5 or 30 cps. Provision 
is made for instantaneous plate cur
rents as high as 10 a. or for plate 
voltages up to 5000 v.

The instrument developed by NBS 
scans the tube characteristic curve 
with a brief saw-tooth voltage wave 
applied to the diode at a low repeti
tion rate. At the discretion of the 
operator, the saw-tooth voltage wave 
can be either 10 or 100 usees long, 
and the repetition rate can be either 
5 or 30 cps. “Single-shot” operation 
is available as well. Since the duty 
factor is low, the diode need dissi
pate only the negligible amount of 
heat that is contributed by emission 
current. Furthermore, the gradual 
voltage rise eliminates most of the 
sparking.

Two parallel-connected power tri
odes (type 304TH’s) are connected 
in series with the test diode. The 
high transconductance of this type 
of tube permits large changes of

Fig. 1. Dummy with transmitter and gages

tube modulator. A flexible transmit
ting antenna projects from the top of 
the dummy that houses all of the 
electronic equipment.

Checking cuthode emission visually at NBS labs

A cathode emission tracer devel
oped by L. A. Marzetta of the 

National Bureau of Standards pro
vides a rapid, convenient method for 
measuring and evaluating the per
formance of thermionic cathodes.

The new instrument (see Fig.) 
automatically produces a calibrated 
plot of the emission characteristics 
of the cathode of a diode on the 
screen of a cathode-ray oscilloscope. 
A “2'-power network” is incorpo

Parachute Telemetering
A PARACHUTE telemetering sys

tem recently developed by the 
National Bureau of Standards is fa

cilitating tests of experimental para
chutes for use with modern high
speed aircraft. Electronic equipment 
mounted inside a parachute-borne 
torso-shaped dummy (see Fig. 1) 
transmits by radio needed informa
tion—altitude, and forces at various 
points—in coded form to a ground 
station, where the information is de
coded. The system was developed for 
the Navy Bureau of Aeronautics by 
M. L. Greenough, C. C. Gordon and 
associates of NBS.

In the NBS parachute telemeter
ing system, resistance strain gages 
are arranged to sense both altitude 
(pressure) and the tension in vari
ous harness straps. An inductive- 
commutator arrangement excites 
one strain gage at a time, the output 
of the gages being combined to 
modulate a small battery-powered 
radio transmitter. Seven measure
ment channels and a calibration 
channel are provided. At the ground 
station, a spot on the face of a cath
ode-ray tube moves up and down 
with the amplitude of the modulat

ing signal. This spot is recorded on 
continuously moving photographic 
film. The film record is then tran
scribed, using a semi-automatic film 
reader, to obtain plots of altitude vs. 
time and harness tension vs. time.

The airborne transmitter operates 
on 217 mc and has an output of about 
0.75 watt and a range of about 2 to 
10 mi.

The tensiometer which senses 
forces in the parachute harness is an 
H-shaped steel structure to which 
resistance-wire strain gages are ce
mented.

Modulation of the transmitter 
with the signal from one channel at 
a time is accomplished by means of 
a “coder” of novel design. The coder 
supplies a series of time-sequential 
pulses to eight resistance bridges— 
one for the altimeter, one for each 
of six tensiometers, and one fixed 
bridge for calibration. 100 pps are re
ceived at each bridge.

The bridge-unbalance signals are 
first amplified and then converted 
to amplitude modulation of a 15 kc 
subcarrier. This subcarrier in turn 
frequency-moduates the 217 mc 
transmitter by means of a reactance-
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EXCLUSIVE
QUANTITY PRODUCTION

OF LOW LOSS MICA
COMPONENTS

Miniaturized Micro Connectors that save space, weigh
less and are more efficient

im

us

Cinch Manufacturing Corporation

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
1954

contacts available in low loss material for chassis 
mounting applications.

1026 South Homan Ave., Chicago 24, Illinois

Centrally located plant, at Chi
cago, Shelbyville, Indiana and 
St. louis.

Finest molding machines 
□nd equipment operated 
under most experienced 
guidance and engineering 
supervision with adequate 
md unequaled facilities has 

advanced CINCH to the fore
most producer of low loss 
Mica components in produc 
tion quantity.

Cinch component, available al 
leading electronic |obber, —
everywhere

. . . a CINCH feature, and one con
tributing to the choice of CINCH 
electronic components as STANDARD

Molded general purpose connectors from 
three to fifty contacts available in low loss 
mica for chassis mounting or assembled with 
cap for cable applications, terminals gold or 
silver plated.

CINCH experience indicated in the wide varie
ty of designs and materials assures you the 
connector for your purpose

CONSULT CINCH
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Latest Radio and Communications News Developments Summarized by TELE-TECH’s Washington Bureau

TELEVISION GROWTH—Eighty-six per cent of the 
approximately 670 television stations serving 325 com
munities, envisioned as the TV potential for the nation, 
have been authorized by the FCC, its acting Chairman 
Rosel H. Hyde recently disclosed. In less than a year 
the number of television stations has been practically 
doubled, through the processing accomplishments of the 
Commission and its staff, in cooperation with the broad
casting industry, Chairman Hyde pointed out. At the 
beginning of June, 377 TV stations were operating in 
237 communities of the United States. Another 200 
stations have been authorized to go on the air. The re
maining 100 or so applications, in various stages of hear
ings, will be, for the most part, determined within the 
next few months. This expansion of the world’s greatest 
medium of mass communication has been accomplished 
under Mr. Hyde’s leadership in a year’s span, after it 
had been forecast that the liquidation of the TV “freeze” 
would take years.

UHF BEFORE SENATE—Major tangible result of 
hearings before Senate Interstate Commerce Communi
cations subcommittee, headed by Senator Charles E. 
Potter (R., Mich.), has been the proposal for the elimi
nation of the 10% federal excise tax on UHF TV sets 
and component parts at the manufacturing level. With 
the unanimous backing by this Senate subcommittee 
and with the strong support of the National Association 
of Radio and Television Broadcasters and thç Radio
Electronics-Television Manufacturing Association, this 
excise tax slash, which is aimed to encourage the pur
chase of UHF television sets, appeared the most concrete 
result of the several weeks’ hearings before the sub
committee in its UHF television study. Adoption by the 
Senate of this excise tax elimination, it was felt, would 
receive the concurrence of the House which originates 
tax legislation.

POLICY DEFINED—With the desire of Congress to 
enact only the administration’s “must” legislation, 
coupled with the mass of conflicting testimony, the 
Senate Communications Subcommittee was not expected 
to enact any legislation on UHF television at this session 
of Congress which is slated to reach the stage of ad
journment during July. It was foreseen that Senator 
Potter and his subcommittee would outline, in their 
report, some broad policies for the FCC to consider in 
its blueprinting of UHF television. These policy recom
mendations would be highlighted, it was felt, with pro
posals for a revision of the television allocations plan 
which might include the suggestion of moving all tele
vision eventually to the UHF bands. The future role of 

78

the networks and network TV, since much of the 
testimony has been on these subjects, was regarded as 
another phase on which the Senate subcommittee might 
give the FCC broad directions.

RAILROAD RADIO—Nine years ago the FCC 
granted the first frequency allocation for railroad use. 
The Association of American Railroads pointed out re
cently that in that brief period the expansion of radio
communication facilities on the nation’s railroads has 
been “phenomenal” and is continuing to grow as a major 
element of railroad communications. The railroad radio 
facilities have “mushroomed” by four times the number 
of installations of four years ago and almost double that 
of two years ago.

INDUSTRIAL COMMUNICATIONS—Facilities of the 
Bell System and Western Union were characterized as 
“the first and best bet” for the communications services 
of the major industrial organizations of the nation by 
FCC Commissioner Robert E. Lee in an address at the 
annual meeting of the Industrial Communications As
sociation. Commissioner Lee emphasized that the tele
phone and telegraph communications companies can 
furnish facilities with the most effective use of the 
limited available spectrum space, avoiding the waste 
involved in duplicate communication systems.

DEEP CONCERN—Encroachment by the telephone 
companies on private radio facilities in the mobile, 
radio, microwave and other point-to-point communi
cations fields through contracts or arrangements with 
private users was termed “a matter of deep concern” 
by the leading spokesman of the American Petroleum 
Institute at a recent meeting of the National Petroleum 
Radio Frequency Coordinating Association. Eventually, 
the spokesman emphasized, the telephone companies 
will exert strong pressure to have the present private 
radio frequencies assigned to common carriers on the 
premise of more efficient use of such frequencies.

MICROWAVE COUNCIL—Six leading organizations 
of microwave radio users have approved the by-laws 
and policies of the Microwave Users Council. These in
cluded Aeronautical Radio, Utilities Radio, National Bus 
Communications, Association of American Railroads, 
the Petroleum Industry, and the National Forest Indus
try Communications.

National Press Building ROLAND C. DAVIES
Washington, D. C. Washington Editor
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Stable black level

Low first cost; low operating cost 
Operates unattended; frees studio 
manpower 
Photo-conductive tube

No shading correction required 
No back or edge lighting required 
Lowest “noise” level in television 
Easy to multiplex

Your FILMS and COSTS 

BOTH LOOK BETTER

with the new

pn| VIDICON Ul L FILM CHAIN

STATION OWNERS & OPERATORS
Test this GPL chain in your station, with 

your projectors and monitors . . . your 
operating conditions. See for yourself its 
almost automatic operation, its quality 
with all types of film. No charge, no obli
gation. Just write, wire or phone.

All components can 

be rack mounted 

in this space.

■General Precision
INCOVPOPA

PLEASANTVILLE

TWO MAJOR ADVANTAGES for station owners sum up 
the features of this new Vidicon Film Chain produced by GPL.

First, it sets a new high for quality.
Second, it saves dollars. And more dollars.
It's built around a photo-conductive tube, with long-proven GPL 

circuits and construction techniques. It is compact, simple and 
rugged .. . easy to maintain, flexible for 4 or more multiplex com
binations. All your existing projectors, monitors, master monitor 
and standard racks can be used. A stable black level, and almost 
complete absence of spurious signals, eliminates the need of con
stant attention. You save man-hours that previously went into 
monotonous monitoring.

This GPL chain has the lowest noise level in television. The 
grey scale reproduction is true. In all, with this GPL combination 
of both quality and economy, you can afford to retire your icono
scopes to slides. And, in equipping a new station, the GPL Vidicon 
is unmatched for value.

Laboratory- - - - - - - - - L L
NEW YORK M |T F

Write, wire or phone for information on complote television station equipment 

Regional Offices: Chicago • Atlanta • Dallas ♦ Glendale, California
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New Technical Products
TAPE RECORDER

The 610-A battery-powered portable 
tape recorder has a spring-wound mo
tor and operates at a tape-speed of 

ips while maintaining a frequency 
response of 300 to 2,500 cps. Constant

TAPE RECORDER
The Model 600 is a 28-pound mag

netic tape recorder that measures 16 x 
14 x 8 in. Each unit is factory-tested to 
equal or exceed published figures of its 
performance. At '12 ips speed, the unit

POTENTIOMETER
Model HP-300 is a precision, high- 

resolution, low torque linear potentiom
eter that achieves exceptionally high 
winding resolution through long wind
ing length and a small diameter cylin-

tape speeds with low flutter of ±0.25% 
over the full winding cycle of 30 min
utes is accomplished by a patented 
centrifugal flyball governor on the 
spring motor. Dual track recording pro
vides 2 hr./track or 4 hrs. total playing 
time on a 5 in. reel that accommodates 
600 ft. of standard ‘A in. width tape. 
Magnemite Div., Amplifier Corp, of 
America, 398 Broadway, New York 13, 
N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

TWO-WAY RADIO UNITS
The MC 2-W and MC 2-N are single

unit mobile equipments that can be 
interchangeably operated on 6 or 12 v 
de. Combinations consist of transmitter
receiver ES-22-A (for narrow band op- 

has these performance characteristics: 
frequency response, 40 to 15,000 cps, 
signal-to-noise ratio over 55 db, flutter 
and wow under 0.25%. Timing accuracy 
within ±3.6 secs, for full 30-minute 
tape length, direct reading meter for 
record level control, 3 separate heads 
(erase, record, and playback) and sep
arate record and playback amplifiers. 
Ampex Corp., 934 Charter St., Red
wood City, Calif.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

POTENTIOMETER
The Type 910 rectilinear type po

tentiometer has a rigid construction that 
provides and maintains tight electrical 
tolerances. Three through studs, double 
bearings, rigid front plates, rigidly 

drical Kohlrausch winding. Ganging is 
accomplished by interlocking surfaces 
rigidly secured by threaded tie rods. 
Housing is one-piece molded BM17748 
Bakelite. Phasing can be accomplished 
by staggering housings in 90° incre
ments, or unit contact brushes can be 
phased to keep end and collector termi
nals in alignment DeJl'R-Amsco Corp., 
45-01 Northern Blvd., Long Island City 
1, N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

MODULATOR
The Type 1000-P7 balanced modula

tor has a modulation-frequency re
sponse flat from de to 20 mc, thus mak
ing it suitable for short pulses and any 
wide-band modulation. The useable

eration) or ES-22-B (for wide band 
use), EC-9-A control unit, speaker 
EZ-l-A, spring base antenna, military 
type microphone, power, and connect
ing cables. Substitution of power sup
ply control, 4EC14A3, for EC-9-A and 
EZ-l-A. enables the combinations to be 
used as 15 w base stations for 117 v ac 
operation. General Electric Co., Elec
tronic Div., Electronics Park, Syracuse 
1, N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

80

mounted resistance elements, a slip ring 
carrier, and strong cross frames, make 
the design simple, sturdy, yet flexible. 
The unit meets or exceeds such military 
specifications as MIL-S5272A. Fairchild 
Camera & Instrument Corp., Poten
tiometer Div., 225 Park Ave., Hicks
ville, L. I., N. Y.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

More New Products on P. 84 

carrier-frequency range extends from 
60 to 2,300 mc, and 100% amplitude 
modulation can be obtained through
out this carrier range. Double sideband 
suppressed-carrier modulation, and 
pulse modulation with 60-db carrier 
suppression between pulses are pos
sible throughout the entire carrier fre
quency range. General Radio Co., 275 
Massachusetts Ave., Cambridge 39, 
Mass.—TELE-TECH & ELECTRONIC 
INDUSTRIES.
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SOUNDCRAFT•1er

CORP
275
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♦LIFETIME GUARANTEE. Soundcraft unconditionally guarantees that Soundcraft LIFETIME Recording Tape will never break or curl, and 
that the magnetic oxide will never flake or crack, when the tape i» used under normal conditions of recording and playback.

o every re
Soundcraft
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those precious moments of music and the spoken word, 
for generations to come —in all their original fidelity!

Lifetime Tape owes these new and permanent 
qualities to its new magnetic oxide coating, and to 
its base of DuPont “Mylar” polyester film. For both 
are free of plasticizers whose gradual loss from ordi

nary tapes limits their useful life.
I in inn I ip» i- m<L«-d Hi> 

dex elopment in tape since the tape re
corder itself Your M-riou* recording* de
serve it. Order Lifetime Tape today.

Like all Soundcraft magnetic products. 
Lifetime Tape is Micro-Pollshed®, assur
ing maximum high-frequency response. It 
provides uniformity of ±>4 db. within a 
reel, and db. reel-toreel. It is splice- 
free in 600-, 1200- and 2400-foot reels.

Lifetime Tape. We've called this amazing high
fidelity tape “Lifetime” because .. .

It will last,to the best of engineering knowledge, forever!*

Your recording machine will never break it. Neither 
will careless handling. Because Lifetime Tape is fully 
a third as strong as machine steel. It ends tape shrink
age and stretch when your home or studio air is dry 
or humid. It will never cup or curl. You can forget 
about storage problems.

All this means that for the first time you can pre-

TIMES THE FLEX LIFE

ENOS STO1
. ■■ - S

I E E T I A A C magnetic■ Il E I I ■¥■ E recording tape



3$to 2$ 
@ 380-1500 cycles

with 2 
TRIAD HS-442's

Aircraft electronic equipment designers, 
with this one stock type of transformer, 
can supply needs for a 3-phase to 2-phase 
conversion or for single phase filament 
power. This limits the necessity for special 
transformers, necessarily of high cost 
because of small quantities.

This universal, compact, MIL-T-27 style 
transformer, with 2 units Scott-connected, 
supplies at the secondary 2-phase 26 or 
13 volt power for resolvers, computers, 
remote indicators and control devices. One 
transformer, single phase, will supply 26 
volts C.T. at 2 amperes, 12.6 volts C.T. at 
4 amperes, or two 12.6 volt, 2 ampere 
windings, one center tapped.

All this in a MIL-T-27 case only 1%" x 
1%" < 2%" high, with the proved-in- 
service Triad Hermetic Seal Terminal and 
permanently affixed schematic decal.

Primary 
Volts

HS-442 22.54 57 5 96 115 120
Single phase

Two HS-442 $ can t» used. 115 volt J phase

Secondary
Amperes

26 volt 2 ghise, Scott-connected

TRANSFORMER CORP

CUES for BROADCASTERS
(Continued from page 75)

local railroad and often encounter 
morse code on the line. Sometimes, 
even a high output is insufficient to 
overcome the noise. However, when 
the noise is recorded at 15 I.P.S. 
along with the tape, and then 
played back later, the frequency of 
the noise (which is usually in the 
audible range) is cut in half, mak
ing the morse practically inaudible. 
This is also adaptable to machines 
with speeds of 7% and 3-3/4.

Xtal Temperature Control Oven

EDWARD J. WHITE, 136 Woodlawn
Street, Chicopee Falls, Mass.

RECENTLY the transmitter loca
tion of WMAS-FM, was changed 
and remote control installed. Since 

such installations are subject to con
siderable temperature variations it 
was decided to protect the crystal 
from such changes. The crystal was 
already enclosed in a vacuum which 
was sufficient for attended operation 
of our WE 503-B1 transmitter.

The oven to maintain 130° is made 
from % inch pine, glued and nailed, 
except for the removable top panel 
which is of ¥4 inch plywood. The 
sides and back are grooved to re
ceive the sliding top. The box is 
lined with aluminum for better dis
tribution and retention of heat. A 
1% inch hole was cut in the back to 
let the crystal and its shield project 
into the box which is fastened to the 
transmitter with self-tapping screws.

All components were mounted ex
ternally with the exception of the 
heating resistors and a pilot lamp.

Hl.................... 25a IW
A I .IO.OOO.A. IW.
Rl-T.............. IOOzvIOW.
Cl................SOO>Afd
BR. MODELAS BARKES-TARSIAR 
RL.........HOY OC. COIL

The 100 ohm resistors have a 30 ohm 
tap and a 6.3 volt pilot lamp shunted 
across the tap gives a visible indica
tion when the unit is heating.

Time & “Beep” Signals
J. C. FRENCH, 5243 LaGrange

Rd., LaGrange, III.

AWestem Union time circuit was 
not available, and since electric 
clocks proved undependable, a clock 

with a setting mechanism was pur
chased from the Self-Winding Clock 
Company. Simplexing one of the 
leased lines between studio and 
transmitter, and inserting a battery 
and switch at the transmitter per
mits the clocks at the studio and 
transmitter to be set by the trans
mitter engineer, who checks his 
clock by comparison with WWV on 
a monitor receiver.

The General Radio Frequency 
Deviation Meter has a panel jack 
for monitoring the 1000 cycle differ
ence between the station carrier 
and the internal oscillator. This sig
nal is run through a double throw 
switch to a low level point in the 
audio circuits. The 1000 cycle signal 
must normally be grounded, or it 
will feed through the capacity of the 
switch and constantly be on the air.

The self-winding clock is de
signed to be set only within seconds 
of the hour. The switch to operate 
the setting mechanism is combined 
with the “beep” switch so that as the 
clock is set at the hour, the “beep” 
is placed on the carrier. This appeals 
to the management, since it is tailor 
made for sale as a time announce
ment to a local jeweler.

(I) Wiring diagram for crystal oven. (be
low) Box is lined with aluminum, and 
fastened directly to transmitter. Crystal 
protects into oven through hole in back

RELAY

82 For product information, use Inquiry card on lati pago. TELE-TECH A ELECTRONIC INDUSTRIES • July 1954



withstands extreme temperatures
impervious to moisture
maximum storage life

audiofilm

most permanent magnetic 
recording medium ever developed
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Audiotape on “Mylar” polyester film provides a degree of 
permanence and durability unattainable with any other 
base material.

Its exceptional mechanical strength makes it practically 
unbreakable in normal use. Polyester remains stable over 
a temperature range from 58 below zero to 302° Fahren
heit. It is virtually immune to humidity or moisture in any 
concentration — can be stored for long periods of time 
without embrittling of the base material.

The new polyester Audiotape has exactly the same mag
netic characteristics as the standard plastic-base Audiotape 
— assures the same BALANCED PERFORMANCE and 
faithful reproduction that have made it first choice with 
so many professional recordists all over the world.

If you have been troubled with tape breakage, high 
humidity or dryness, Audiotape on “Mylar” will prove well 
worth the somewhat higher price. In standard thickness 
(P/a mil), for example, the cost is only 50% more than 
regular plastic base tape.

Ask your dealer for our new folder describing Audiotape 
on “Mylar”. Or write to Audio Devices, Inc.

polyester film offers you 
these important new advantages

AUDIO DEVICES, Inc
444 Madison Ave., New York, 22, N. Y.

Export Dept., 13 East 40th St., New York 16, N.Y., Cables "ARLAB”

PHYSICAL PROPERTIES
‘Mylar” polyester film compared fo ordinary plastic base material 

(cellulose acetate)

PROPERTY
1 Mil 

‘MYLAR”
1.5 Mil 

•‘MYLAR”
2 Mil 

•MYLAR”
1.5 Mil 

Acetate

Tensile Strength, psi 25,000 25,000 25,000 11,000

Impact Strength, kg-cm 90 170 200 10

Tear Strength, grams 22 35 75 5

Break Elongation, % 80 95 105 20

Softening Point, °F 464-473 464-473 464-473' 149-230

Moisture Absorption, % (at 100% RH) 0.3 0.3 0.3 9.0

Bending Modulus, psi 500,000 500,004 500.000 350,000

Flex Life, cycles at 0° F 20,000 — — 500



New Test Equipment
PHASE COUNTERPOWER SUPPLYTUBE VOLTMETER

AC TEST SETANALYZER
is equipped withThe Universal

is low range. The volt-wattmeter

ELEC

The Model TG-3 regulated power 
supply is a stable source of de current 
voltage that is suitable for laboratory 
or experimental use. Regulated voltage 
range is 75 v to 225 v. Current range

that can be used down to 10% power 
factor; also, 7 current ranges from 10 
ma to 10 amps, full scale, and 4 v ranges 
from 30 v to 300 v, full scale. Wattmeter 
“A” is a high range dynamometer unit;

The Model TSA spectrum analyzer 
covers the range of 10mc to 22,000 mc 
with three interchangeable r-f heads. A 
single-dial, direct-reading r-f tuning 
control enables quick selection of any

meter is the moving type. The ammeter 
is a transformer-coupled instrument. 
Sensitive Research Instrument Corp., 
9-11 Elm St., Mt. Vernon, N. Y.—TELE
TECH & ELECTRONIC INDUSTRIES.

is 0 
than 
line 
than

A front panel switch selects the number 
of output pulses/sec. from the timing 
unit One function unit circuit is used to 
generate a sharp pulse when the input 
signal E] intersects with the zero axis 
to start the timing unit counting. The 
other function unit circuit generates a 
sharp pulse when the input signal 
intersects the zero axis and is used to 
stop the counting. Advance Electronics 
Co., 451 Highland Ave., Passaic, N. J. 
-TELE-TECH & ELECTRONIC IN
DUSTRIES.
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to 50 ma, max. Regulation, less 
0.1% from no load to full load at 
voltages 105v—125v. Ripple, less 
1.5 mv, rms. AC output, 6.3 v at

11, N. Y.—TELE-TECH 
TRONIC INDUSTRIES.

a full 2,000 frequency spectrum. In 
their coupled helix design there is no 
mechanical connection between the 
outer circuitry and the inner tube helix, 
yet a full transfer of energy is effected. 
Original and replacement traveling
wave tubes are completely encapsulated 
and adjusted prior to installation. Hew
lett-Packard Co., 395 Page Mill Rd., 
Palo Alto, Calif.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

The 302 “Polymeter” offers a sub
miniature vacuum tube r-f probe, a 
peak-to-peak scale, a 7-inch meter 
movement, a lighted scale, a patented 
linearity circuit, an input impedance of

A new ultra-low frequency phase 
counter consists of a plug-in decade 
counter and switching circuit, plug-in 
timing unit, and a plug-in func
tion unit consisting of two circuits.

1.2 amp, max. Output impedance, 2 
ohms. Power source, 105-125 v, 60 cps, 
50 w. Dimensions, 5 x 6 x 9 in. Available 
for standard rack and panel mounting. 
G. W. Associates, P. O. Box 2263, El 
Segundo, Calif.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

17 megohms, shielded ac and r-f leads, 
and screw-on connectors. Reads peak- 
to-peak voltages from 200 mv to 2,800 
v; de voltages from 200 mv to 2,800 v; 
de voltages of plus or minus polarity 
from 50 mv to 1,000 v; ac voltages from 
50 mv to 1,000 v, r-f voltages from 100 
mv to 300 v in the bond of 10 kc to 300 
mc. Sylvania Electric Products Inc., 
1221 West Third St., Williamsport, Pa. 
-TELE-TECH & ELECTRONIC IN
DUSTRIES.

4 separate instruments—2 wattmeters, 
a voltmeter, and an ammeter. These 
units, with their switches provide 36 
watt ranges, 5 w to 2,000 w full scale,

frequency spectrum. A swept i-f yields 
constant dispersion characteristics inde
pendently of the frequency setting. Fre
quency dispersion from 250 kc to 25 mc 
can be realized with a resolution of 25 
kc. An internal marker measures fre
quency differences up to ±12.5 mc on a 
5 in. CTR display. Polarad Electronics 
Corp., 100 Metropolitan Ave., Brooklyn

AMPLIFIERS
Models 490A and 491A traveling wave 

amplifiers provide 30 and 35 db gain 
over 2,000 to 4,000 mc band and feature 
low noise amplification, a full watt of 
power output, and psec pulsing over



for the Electronic Industries

ously variable decade steps.

Pinestrument Corp.. 80-08 45th
hurst -TELE-TECH
TRONIC INDUSTRIES.

was devel

-TELE
TECH & ELECTRONIC INDUSTRIES.
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oped primarily to measure and monitor 
small potentials in ultra-low frequency 
systems, such as servomechanisms and 
geophysical equipment. A range of 20

Mill Rd., Great Neck,

loss or gain, and a receiver frequency 
of 30 mc. Operating (signal) frequency 
range is 40 mc to 10 kmc—furnished by 
external equipment under test. Input 
rating is 50 mv maximum of 30 mc into 
50 ohm line. Attenuators are 0-101 db— 
(steps, 1, 2, 3, 5, 10, 20, 20, 20, 20.) Pre
cision 10-turn potentiometer, 0-10 db,
calibrated. Kay Electric

TELE-TECH * ELECTRONIC INDUSTRIES • July

measures their amplitude. Frequency 
range is from 10 cps to 1 mc continu-

mv to 200 v peak-to-peak is read di
rectly in four decade steps with an ac
curacy of 3% throughout the spectrum 
of 0.05 cps to 30 kc. When corrections 
are applied, measurements between 0.01 
cps and 0.05 cps are possible. Pointer 
flutter is negligible down to 0.05 cps 
while discharge of the storage circuits 
for a rapid sequence of readings may 
be effected by a reset device. Ballan
tine Laboratories, Inc., Boonton, N. J. 
-TELE-TECH & ELECTRONIC IN
DUSTRIES.

low impedance output provides 10 v 
p-p. At high impedance, 100 v p-p is 
available. A 60 db step attentuator and 
20 db continuous attenuator enables use 
of the generator as u voltage calibrator. 
New London Instrument Co., P. O. Box 
189. New London. Conn.—TELE-TECH 
& ELECTRONIC INDUSTRIES.

Ave., Elm
& ELEC- Brook, N. J. -TELE-TECH & ELEC 

TRONIC INDUSTRIES.

to 890 mc; type 2144-03 from 850 to 1275 
mc. A self-contained passive marker 
furnishes accurate frequency indication. 
Marker calibration is in 5 mc steps and 
frequency accuracy is better than ±1 
mc in the low range unit and ±2 mc in 
the high range unit. The unit has a 50 
ohm output impedance with a source of 
VSWR of 1.25 : 1 or less. Kollsman In-

ages between 0-510 v. Reference voltage 
is indicated on dials associated with ad
justments of the voltage. Two adjust
ments are made in steps of 100.0 v and 
10 v. A calibrated multi-turn potentio
meter equipped with a vernier dial sub
divides the 100.0 or 10.0 v steps, depend
ing on selected range, into 1,000 
divisions corresponding to 100 or 10 mv. 
Furst Electronics, 3322 W. Lawrence 
Ave., Chicago 25, Ill.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

delays from 1 psec to one sec. may be 
generated or measured. The number of 
Itsecs is selected by 6 10-position 
switches—one for each digit of the de
lay in i isecs. To measure a time interval, 
the instrument counts the exact number 
of pulses produced by a 1 mc, crystal- 
controlled oscillator during the interval. 
Potter Instrument Co., Inc., 115 Cutter

DC VOLTMETER
The Model 124 precision de voltmeter 

produces an adjustable reference volt
age with which to compare another 
voltage. Equality is indicated on a null
indicating meter which measures volt-

GENERATOR
The Model 183 square wave genera

tor is a precision instrument that pro
vides square waves suitable for testing 
the transient and frequency response 
of wide band amplifiers, and accurately

“RADALYZER”
The new “Radalyzer” gain measuring 

set has a 30 mc i-f low level microwave 
measurements. The unit has a gain
loss range from 0 to more than 60 db 
VSWR, 0 to more than 60 db insertion

SWEEP GENERATOR
A sweep generator that covers its 

complete frequency range in a single 
sweep without tuning, comes in three 
ranges. Type 2144-01 has a range from 
225 to 420 mc; Type 2144-02, from 470

GENERATOR
The Model 564 pre-set interval gen

erator is designed for testing and cali
brating systems that require precise 
time measurement, as radar, sonar, and 
telemetering equipment. Intervals and

VOLTMETER
The Model 316 voltmeter

© O . - .... -Jb i



DuMont Opens New Tele-Centre

[ M

Largest of five studios in Tele-Centre has floor space of 110 x 80 ft., is 40 ft. high
venerable

was

stations

Central Opera House, 
completely gutted to

Block schematic of video mixer. Remote 1 bypasses mixing system. Remote 2 through 4 and Camera 
1 thiough 6 (sw 2-4 <ind 6-11) feed individual tubes on the A and B buses with a standard 1 volt 
noncomposite video signal. Position S picks up any signals on the effects bus. Sync is then added

sequent distribution

which 
make

Latest technological facilities included in $5 million 
installation. Provisions made for color TV originations

plies the audio. In all, there are cir
cuit facilities for 24 video lines and 
50 audio lines to other points from 
the Tele-Centre.

The four-unit teletranscription or 
kinescope recording system, devel
oped by DuMont Labs., is available 
for recording live shows for sub-

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

room for the Tele-Centre.

Studio microphono system shows method of 
switching effects Into various circuits. One 
effect is the telephone and bandpass filters, 
which may be inserted In any mike channel

A completely self-contained TV 
production facility, the DuMont 
Tele-Centre, has been formally 

opened at 205 E. 67 St., New York 
City. The $5 million installation con
tains five studios, including one 
110 x 80 ft. in area, and 40 ft. high, 
reported to be the largest TV studio 
in the East. Another studio is fully 
equipped for film and slide color 
telecasting, which the network plans 
to inaugurate on a regular schedule 
soon. In all, the Tele-Centre is the 
origination point for more than 160 
programs each week, many of which 
are carried by the over 200 stations 
affiliated with DuMont Network.

The building itself is actually a 
rebuilt version of Jacob Ruppert’s

carrying delayed programs.
Other features include a film pro

jector room, with two 35 mm and 
four 16 mm projectors remotely con
trollable from each studio’s video 
control room. The recently devel
oped DuMont multi-scanner for 
film, slides and opaques is also used. 
Three rehearsal rooms, 16 star dress
ing rooms, film storage vaults, and 
four editing rooms are included.

partitions from each other. Although 
control personnel can communicate 
with each other through an intercom, 
their mutual isolation eliminates a 
great deal of the noise and confusion 
often present in studio operations. 
(For a detailed technical descrip
tion of the segregated control plan, 
see “Television Control Room Lay
out,” by R. D. Chipp, TELE-TECH 
& ELECTRONIC INDUSTRIES, 
Oct. 1952, pages 48-51.)

The master control room is char
acterized by flexibility of operation, 
with various preset features which 
enable engineers to set up relays 
for network programs in advance. 
From master control a film projector 
can be remotely operated while an 
announcer in a different booth sup-

Only the shell of the original struc
ture remains, with 2,500,000 cu. ft. 
of air conditioned space devoted 
to TV.

Each of the five studios is sound- 
locked. Muslin wire mesh on top of 
spun-glass lining extends three- 
quarters of the way up the walls, 
with acoustic plaster covering the 
remaining area. Each studio is 
equipped with an electronically op
erated Izenour Board for lighting 
control.

The five control rooms for the 
respective studios are located in a 
vertical bank through the building, 
providing the shortest cable runs. 
The three basic controlling elements 
of TV broadcasting—sound, sight 
and production—are isolated by glass



EALED
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DIMENSIONS

DIMENSIONS

All other values and Orderon

SEE YOUR
CAC MAN

Stat« Tower Room 317, Syracuse 2, N. Y

4/40" studs 
1/2x5/14"

TYPE 
HS254

TYPE 
HS7I5

TYPES
H5206. HS848
HS6n8 * HS073

length . 
Width 
Height ...
Weight 
Mounting 
Screws ... 
Cutout

Length 
Width 
Height .. 
Weight 
Mounting 
Screws ... 
Cutout

TYPES 
HS93C X HS395

MERIDEN—Henry Lavin Assoc.-7-4555 
(Henry Lavin) P. 0. Box 196, Meriden, Conn

NEEDHAM Henry Lavin Assoc.—3-3446 
(Robt. V. Curtin) 82 Curve St, Needham. Mass.

CLEVELAND—Ernie Kohler Assoc. -Olympic 1-1242
8905 Lake Ave., Cleveland 2, Ohio

............ 2-1 4

...... ....... 8 or
1-5/16 x 9/16"

. 6/32" studs
7/8x 1/2"

.......1-9/32" 

........11/16"
1-23/32"

4 ox. 
7/8 x9/32" 
4 /40 " studs 
.1/2 x 5/16"

MEW YORK—Harold Gray Assoc. -LA. 44258 
286 Fifth Ave New York, N. Y

PHILADELPHIA—Charles N Hile Co.-Elgin 6-2266 
HiHview Rd., Box 144, Paoli, Pa.

BALTIMORE—Charles R. Hile-Boulevard 1202J 
(L.G. Korman) 5006 Kenwood, Baltimore 6, Md

CHICAGO—Gassner & Clark Co.-Rogers Pk. 4 6121 
6349 N. Clark. Chicago. III.

KANSAS CITY—E. W. McGrade Co.-Oelmar 9242 
6315 Brookside Pleza, Kansas City, Mo.

LOS ANGELES—Samuel 0. Jewett-State 9 6027 
13537 Addison St., Sherman Oaks Calif.

HAMBURG—Cooper-Morgan, -Emerson 3405
P. 0. Box 152. Hamburg, N. Y.

SYRACUSE Naylor Llectri- Ca - 2 3894

.............2-9/16" 
..............1-5/16"

2-13/16" 
................ 14 ox. 
2-1 /I6 x 11/16" 
....... 6/32" studs 
........7/8x1/2"

HS SERIES TOROIDS 
For IMMEDIATE Delivery

DIMENSIONS
Length ....
Width..... 
Height ...  
Weight ... 
Mounting 
Screws ....  
Cutout ...

DIMENSIONS
Length .... 
Width 
Height 
Weight . 
Mounting 
Screws ....  
Cutout

COMMUNICATION 
ACCESSORIES 
COMPANY
Hickman Mills, Missouri

Phone Kansat City, Mo.t SOuth 5528

1 Suffix
1 Number HS 206— HS93O— HS 25» HS 715—

1 — 1 S.O MH 5.0 MH 20 MH 24 MH1 — 2 6.0 MH 6.0 MH 24 MH 30 MH
1 — 3 7.2 MH 71 MH 30 MH 36 MH1 — 4 8.6 MH 8.6 MH 36 MH 43 MH1 — 5 10 MH 10 MH 43 MH 50 MH1 — 6 12 MH 12 MH 50 MH 60 MH1 — 7 15 MH 15 MH 60 MH 72 MH1 — â 17.5 MH 17.5 MH 72 MH 86 MH1 — 9 20 MH 20 MH 8b MH 100 MHI —10 24 MH 24 MH 100 MH 120 MH1 —11 30 MH 30 MH 120 MH 150 MH1 —12 36 MH 36 MH 150 MH 175 MH
1 —13 43 MH 43 MH 175 MH 200 MH1 —14 50 MH 50 MH 200 MH 240 MHI —15 60 MH 60 MH 240 MH 100 MHI —16 72 MH 72 MH 300 MH 360 MH1 —17 86 MH 86 MH 360 MH 430 MHI —18 100 MH 100 MH 430 MH 500 MH
| —19 120 MH 120 MH 500 MH 600 MH| —20 150 MH 150 MH 600 MH 720 MH1 —21 175 MH 175 MH 720 MH 860 MH| —22 ?00 MH 20Q MH 860 MH 1.00 HY1 —23 240 MH 240 MH 1 00 HY 1.20 HY1 —24 300 MH 300 MH 1.20 HY 1.50 HY| —25 360 MH 360 MH 1.50 HY 1 75 HY1 —26 430 MH 430 MH 1.75 HY 2.00 HY1 —27 500 MH 500 MH ? 00 HY 2 40 HY
| —28 600 MH 600 MH 2.40 HY 3.00 HY1 —29 720 MH 720 MH 3.00 HY 3.60 HYI —30 360 MH 860 MH 3.60 HY 4 30 HY| —31 1 00 HY 1.00 HY 4.30 HY 5.00 HY1 —32 1.20 HY 1.20 HY 5.00 HY 6.00 HY1 —33 1.50 HY 1.50 HY 6.00 HY 7.20 HY
1 —34 1.75 HY 1.75 HY 7.20 HY 8 60 HY1 —35 2.00 HY 2.00 HY 8.60 HY 10.0 HYI —36 2.40 HY 2.40 HY 10.0 HY 12.0 HY1 —^7 3.00 HY 3.00 HY 12.0 HY 15 0 HY
I —38 3.60 HY 15.0 HY 17 5 HY1 —39 4.30 HY 17.5 HY 20.0 HY
1 ■■ ' 40 5 00 HY 20.0 HY 24.0 HY
" ■ —“41 6.00 HY 24.0 HY 30.0 HY
■ •— 42 7.20 HY 30.0 HY 36.0 HY1 —43 8 60 HY 36 0 HY 43.0 HY
1 —44 10.0 HY 50 0 HYI —45 12 0 HY 60 0 HY
■ 46 15.0 HY
■ •~—47 17.5 HY
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370 South Fair Oaks Ave. • Pasadena, J, Calif.
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"To find ond follow 
the botter way”

Complete line of 
"Full Vision" 
Microphones

D33 Broadcast 
D-22 Public Address

Replacement Phonograph 

Cartridges

microphone co.

RESISTORS
Model RX3 glass encapsulated, inert 

gas filled, carbon film resistor is a high 
voltage unit recommended for applica
tions requiring up to 15 kv. Type RX4 
has a resistance range from 200 ohms to

200 kilohms and dissipates up to 5 w. 
Type RX5 has a rating of 200 ohms to 
650 kilohms and is capable of loads up 
to 10 w. Tolerances can be furnished 
from a maximum of ±10% to a mini
mum of ±1%. Operating temperature 
for maintained stability for all three 
types is listed as from —65 to +225°C. 
Available in production quantities. 
Victoreen Instrument Co., 3800 Perkins 
Ave., Cleveland. O.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

SILICON TRANSISTORS
The commercially produced silicon 

transistors recently announced raise 
power output and double operating 
temperatures. The new units operate 
with little change up to 150 C (302 'F). 
Of “grown junction” construction, these 
first production silicon transistors 
“grow” the contact between semicon
ductor materials of dissimilar current
carrying characteristics into the semi

conductor crystal rather than make it 
mechanically. The manufacturer spe
cializes in grown junction germanium 
transistors also. Texas Instruments, 
Inc., 6000 Lemmon Ave., Dallas 9. 
Texas.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

THYRATRONS
Types AX-5544 and AX-5545, two 

standard thyratron tubes, specifically 
designed for electronic de motor speed 
control, counting, and sorting devices, 
current and voltage regulation etc., are 

directly interchangeable with RETMA 
tubes with the same designation. Each 
is a three electrode Xenon-filled tube 
with negative characteristics. The inert 
gas filling enables reliable operation at 
maximum ratings over a wide tempera
ture range. Complete data is available 
at the Engineering Department, Am- 
perex Electronic Corp., 230 Duffy Ave., 
Hicksville. L. I.. N. Y.—TELE-TECH & 
ELECTRONIC INDUSTRIES.

MIDGET CAPACITOR
Types 5A and 1A midget mica capaci

tors will house 5 to 6 times the capaci
tance possible in CM-20 and CM-30 
cases. Type 5A measures 51 <u x ir,^2 x 
*,32 in. Type 1A is ’ ‘(u in. square x %2 
in. Both are available. Exceed MIL-C- 
5A temperature, immersion and mois
ture resistance tests. Temperature 
range, —55 C to +130 C. Over 10,000 
megohms at 25 C—10,000 megohms at 
130 C. Section, wire leads, and case are 

permanently bonded by a hermetic seal. 
Parallel rigid tinned leads can be cut 
for printed circuits or left long for 
chassis mounting. Cornell-Dubilier 
Electric Corp., South Plainfield, N. J.— 
TELE-TECH & ELECTRONIC INDUS
TRIES.



generatorsystems has 3

Less cabinet. F. O. B. plant.

employing diamond-bonded

Tollnstrumorit Colne
728 GARDEN STREET, CARLSTADT, NEW JERSEY
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peak-to-peak 
, (3) blanking, 
dot linearity.

open. One polarity 
unbalance current

Safeguard your operation with a 
standby sync generator as well 
as an operating unit for no more 
than the price of any single com
petitive equipment. This is the 
high quality, TIC Type 2200 that 
has won acceptance with the 
nation's leading TV broadcasters 
and manufacturers.

grinding wheel enable production of 
dimensional accuracies at costs that are 
completely economical for a wide range 
of industrial applications. Ceramic cyl-

way control and

switch circuits 
of coil current

inders can be produced with 1-inch 
thick walls for mounting on steel shafts 
and finally grinding the ceramic to pro
duce accurate shaft centering. Ameri
can Lava Corp., Chattanooga 5, Tenn. 
-TELE-TECH & ELECTRONIC IN
DUSTRIES.

positions with either a single or double 
pole switch of 2 amp rating. With cur
rent balanced in two windings, or zero 
in a single winding arrangement, all

TELE-TECH & ELECTRONIC INDUSTRIES ’ July

• ¡nary dividers employed so that no adjustments are necessary 
or possible for divider chain or RETMA sync.
All leading and trailing edges of output signals controlled by 
precision delay line.
Eight steps of vertical blanking instantly available as follows: 

4%, 4.76%, 5 34%, 6.1%, 6.66%, 7.43%, 8.0% and 8.76% 
of vertical period.

Means provided for compensation of signal delays for cable up 
to a thousand feet.
Built-in bar and dot generator provides 20 vertical and 15 hori
zontal bars less those lost due to blanking in the whole period. 
Signal generator can be locked to 60 cycle line, self-contained 
crystal oscillator, or an external frequency source. Power re
quirement approximately 700 watts, 105 to 125 volts, 60 cycles. 
Supplied complete with heavy duty, electronically-regulated 
power supply.
Deluxe steel cabinet, 83" H x 22" W x 18" D, can be supplied 
at additional cost.

closes one throw of the switch. Opposite 
polarity closes the other switch. Rated 
double-pole sensitivity is 12 mw. The 
relay measures 2% in. high above octal 
or magnal socket by 1% in. square. 
Sigma Instruments, Inc., 170 Pearl St., 
South Braintree, Boston 85, Mass.— 
TELE-TECH & ELECTRONIC INDUS
TRIES.
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$2100 EACH*
(half the cost of any other 
unit of comparable quality)

OUTPUT RELAY
Type 23JOXCC output relay for 2'

TEL-INSTRUMENT 
offers you this 

TYPE 2200 SYNCHRONIZING 
SIGNAL GENERATOR 

at our standard price

CERAMIC CYLINDERS
Precision cylinders up to 30 inches in 

length and 0 inches in diameter can 
now be produced to tolerances of .0001 
in., even in the extremely hard alumina 
or titania ceramics. Grinding techniques

COMPLETE SPECIFICATIONS AVAILABLE 
ON TIC’S COLOR-TV PACKAGE

SPECIFICATIONS:
Five output signals of either polarity at 5 volts 
across 75 ohms: (1) RETMA sync, (2) vertical drive, 
(4) horizontal drive, and (5) blanking plus bar and < 
High stability, unaffected by tube aging.



NOW 
SOLVING 

TRANSISTOR 
PROBLEMS

¿¿^Fairchild

DYNAMIC ANALYZER
Developed in the Electronic Labora
tories of the Fairchild Guided Missiles 
Division, this Transistor Dynamic Ana
lyzer is a valuable tool for anyone 
working with transistors. A complete 
unit with all calibrating circuits built 
in, the Fairchild Transistor Analyzer 
needs only a standard DC oscilloscope.

Rapidly plots static and dynamic 
characteristics of all transistors — point 
contacts and junctions. Complete fam
ilies of curves obtainable in 10 incre
mental steps for each of 5 ranges. 
Anomalies are disclosed by sweeping 
technique.

Presents on the scope:
Alpha vs. 

emitter current

Collector, emitter 
and 

transfer characteristics

Collector characteristics 
in grounded 

emitter connection

■1 INCI« ANO AIRPLANE CORPORATION

FAIRCHILD
WYANDANCH, N. Y.

FAIRCHILD ENGINE * AIRPLANE CORPORATION 
GUIDED MISSILES DIVISION, Wyandanch, N. Y. 

Please send me your detailed Transistor 
Analyzer Technical Bulletin.

NAME__________________________________

COMPANY______________________________

ADDRESS_______________________________

CITY______________ZONE_____ STATE_____
T

New Electronic Products
TRANSISTORS

Types 2N34, 2N36, 2N37, and 2N38 
hermetically-sealed junction transis
tors, have been added to the series 
RR14, RR20, RR21, RR34, and 2N38. All 
are in sealed metal cases that measure 
only 0.325 x 0.328 x 0.344 in. The series 
is intended for application in low level 
audio circuits, particularly where small 
size and economy are needed, and 
where contamination-free, light and 
moisture proof operation is necessary. 
Technical data is available at Selectron 
& Germanium Div., Radio Receptor Co., 
Inc., 251 West 19th St., New York 11, 
N. Y.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

DELAY TRACER
The Model EDT-1 envelope delay 

tracer measures envelope delay char
acteristics of amplifiers, phase correc
tion and distribution networks, and 
color or monochrome TV systems. De
lay is measured at any frequency over 
the video range of 0.5 mc to 6.0 mc. 
Meter reads from zero to 1.25 usees. 
Separate meter determines the ampli
tude characteristics. Operating controls, 
adjustments, and circuit test points are 
accessible on the front panel. Supplied 
with a Model PS-regulated power sup
ply. Wickes Engineering and Construc
tion Co., 12th St., and Ferry Ave., Cam
den 4, N. J.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

DC SOLENOIDS
Nos. 20288 and 20287, the first of a 

new series of de solenoids that are 
smaller and lighter than standard, have 
been announced for use in the operation 
of keyboards, light springs, control 
board signal flags, door latches, and 
similar applications. The former has a 
coil enclosed in a steel shell; the latter 
has an open coil with a bracket. The 
units have a % in. diameter and are 
approximately 1^ in. long. Weights are 
0.122 and 0.141 lbs., respectively. Each 
may be wound for a wide range of 
voltages. Cannon Electric Co., 418 West 
Ave. 33, Los Angeles 31. Calif.—TELE
TECH & ELECTRONIC INDUSTRIES.

COIL FORMS
According to a recent announcement, 

coil forms in any shape, size, length, 
I.D. or O.D. can be met within critical 
tolerances and supplied in quantity at 
low cost. Fractional inch to 9 in. inner 
diameters can be furnished without ex
tra tooling charges. Forms may be 
wound from a variety of dielectrical 
materials as kraft, fish paper, acetate, 
or combinations. Phenol impregnation 
is also available. Process and inspection 
assure maximum resistance, dimen
sional stability, and high tensile 
strength. Precision Paper Tube Co., 
2035 W. Charleston St., Chicago, Ill.— 
TELE-TECH & ELECTRONIC INDUS
TRIES.

TAPE RECORDER
The M-33 portable recording and 

playback unit is contained in an easy- 
to-handle case. The instrument features 
a built-in output stage and integral 
loudspeaker, thus permits on-the-spot 
playback. The output stage delivers 3 w 
of low distortion power to a heavy 5x7 
inch PM speaker. A spectrum-compen
sated tone control enables response ad
justment for the loudspeaker. Magne
cord, Inc., 225 W. Ohio St., Chicago 10, 
III.—TELE-TECH & ELECTRONIC IN
DUSTRIES.

INTEGRATED CONNECTORS
A new technique molds several com

ponents onto wire insulation to produce 
an integral cable unit. Lowers cost, saves 
space, and eliminates high-voltage arc- 
over at wire holes. Components are 
molded in low-loss polyethylene or 
flame-resistant polyethylene, “Rulan.” 
Stubby pin on the long stud makes 
female contact after sleeve and stud are 
sealed. Write to Nelson W. Hearn for 
information at Alden Products Co., 117 
N. Main St., Brockton 64, Mass.—TELE
TECH & ELECTRONIC INDUSTRIES.

DIFFERENTIAL ANALYZER
The Model DZ18 differential analyzer 

sorts pulses according to amplitude, 
then feeds them into a linear amplifier 
to produce values between 0 and 60 v. 
A discriminator circuit covers—within 
the 0-60 v span—any 10 v span in % v 
increments which form 20 channels 
where incoming pulses are sorted. A 
given pulse, within a 10 v span, is ac
cepted by only one channel and regis
tered on a corresponding counter. De- 
tectolab, Inc., 6544 N. Sheridan Rd., 
Chicago 26, III.—TELE-TECH & ELEC
TRONIC INDUSTRIES.

CAPACITOR
A new ceramic ring capacitor made 

to fit around a 7-pin miniature tube 
socket can contain 2, 3, or 4 capacitor 
sections. Excellent VHF performance 
results from zero ground lead length 
between the capacitor sections and the 
tube socket lugs. Positive positioning of 
ultra-short leads between the capacitor 
terminals and socket terminals enables 
“hot” circuit design. Available in ratings 
from 100 to 500 v de, depending on the 
capacitance rating. Sprague Electric 
Co., 233 Marshall St., North Adams, 
Mass.—TELE-TECH & ELECTRONIC 
INDUSTRIES.

More New Products on P. 99
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GENERAL RADIO Company
27S Matwchasath Avtaaa, Ceaibrid|e 39, Matiackatettt O S A.

90 Weil Street Niw roar 6 
M’lUlhSt Silver Spring, MJ WASHIHOTOH 0 C.

For a Detailed Description 
of this New Instrument, write 

for the July Issue of the 
General Radio Experimenter

ntnhnnmi’

Output Constant to ±0.25%
Extra Fast Response: 0.1 sec. per volt

Handles up to 6 KVA

The Type 1570-A Automatic Voltage Regulator combines Accuracy for laboratory use 
with High Power-Handling Capacity for control of industrial processes.

The application of proportional-control servo
mechanisms to voltage regulator design has resulted 
in a unique, highly-efficient instrument which should 
prove of considerable value to those requiring con
stant a-c line voltage.

This Regulator consists essentially of a Variac® 
continuously-adjustable autotransformer, a servo

Features you get with the 115-volt, 60-cycle Automatic Voltage Regulator . . .
SPEED This instrument does things in 

fractions of a second — response is 10 
volts per second

HIGH ACCURACY Output held constant to 
within ±0.25% of voltage selected

±10% SELECTION IN OUTPUT VOLTAGE Out
put may be set for any desired value 
from 104 to 127 volts

CORRECTS LINE VOLTAGE FLUCTUATIONS OVER 
WIDE RANGE ±10% of selected output 
voltage, ±20% or ±40% at reduced 
accuracy and power rating

HIGH POWER Handles 50-amps (6 KVA)
EXCELLENT TRANSIENT RESPONSE Adjust

ments permit setting response charac
teristic desired — adjustable for no 
overshoot (see oscillograms) 

Oscillograms illustrate high-speed response of 
typical G-R Automatic Voltage Regulator. Illus
trated a! top, is sudden 1% change in 60-cycle 
voltage input to Regulator. Bottom oscillogram 
shows instrument correcting for this change in 
8 cycles (0.13 seconds)

mechanism sensing circuit which samples the output 
voltage, and a servo-motor which varies the Variac 
to correct for input line-voltage changes. This instru
ment is rugged, requires minimum maintenance, — 
the G-R trademark, guarantees it’s been engineered 
and built right.

ADDS NO HARMONIC DISTORTION Unlike most 
saturable-core reactors

SUPPLIES ANY LOAD No restrictions on 
power factor

EFFICIENCY Better than 98%
VOLTAGE CORRECTION INDICATED Panel dial 

provides continuous indication
USEFUL FOR CONTROL OF THREE-PHASE POWER 

three of these instruments in conjunc
tion will control both amplitude and 
phase of three-phase systems

WEIGHT 55 lbs DIMENSIONS 19" x 7" x 12W
Type 1570 A Automatic Voltage Regulator
. .. supplied in either 115-v or 230-v model
Typo 1570 ALM (115») Tab|e.ToD <470Type 1570-AHM (230») laDle lop

J’09 liiS Relay Rack $465.
Typo 1570 AHR (230v)

We sell direct. Prices shown are NET, 
f.o b. Cambridge or W. Concord. Mass.
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grounded-base class B pair

the input power is approximately

Model "333’ 
Concert-Line 
Microphone 
List Price 
$250 00

obtained 
used to 
Thus, if 
swing is

can be 
to that 
power, 
voltage 
current

Presenting the only 
BROADCAST MICROPHONE 
with “all three”—!
• Small size,slim design!

♦ Smooth, extended 
frequency response!

• World-famous, patented 
Uniphase system!

manner 
output 

emitter 
emitter

I /SHUM BROTHERS Inc.
/ Manufacturers of 

k jMicrophones and 
■ /Acoustic Devices 
fl225 West Huron Street 

¡Chicago 10 Illinois
Cable Address: SHUREMICRO

in similar 
determine 
the peak 
V/, peak

of bias without using
bleeder, which reduces the efficiency, 
increases the stand-by power drain.

(c) Use degenerative feedback. 
This will also reduce the overall 
gain, but will do so at a level where 
the effect will be minimized. Feed
back will also help reduce distortion 
due to high current nonlinearity.

UNIDIRECTIONAL 
MICROPHONE

and the power gain of the grounded- 
base class B pair is approximately

Et (IJ - A«) E, (36)

The power required from the pre
ceding driver stage will depend upon 
the impedance which it must present 
to the output stage. As noted above 
this may be considerably greater 
than the input impedance. Thus to 
obtain the output requirements of 
the driver it is necessary to deter
mine the proper source impedance 
and the peak generator voltage 
swing, as illustrated in Fig. 11. For 
exarpple if we choose a source im
pedance of 300 ohms and the e„ vs lc 
curve remains linear we will have a

Input Power, Power Gain; 
Grounded-Base Configuration: An 
approximate value (neglecting the 
nonlinearity of the input circuit) for 
the input power required to drive a

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

ference between the generator re
sistance and 100 ohms.

Inspection of the curves of Fig. 11 
shows plainly the effect of generator 
resistance on linearity. When a low 
value of generator resistance, such 
as 100 ohms, is used there will be a 
definite discontinuity at the origin, 
which will produce a decided “step” 
in the output waveform. Three 
methods are commonly used to 
eliminate this step:

(a) Use sufficiently high generator 
resistance. This entails some loss of 
power gain and puts increased 
burden on the driver stage.

(b) Use a bias battery. Thus, in 
the case of the curve for 100 ohms 
a bias of approximately 0.1 volt 
would effectively straighten out the 
discontinuity. The principle dis
advantage of this method is that it 
is difficult to obtain this low value

Out of the Shure Laboratories has 
come a slim, small Broadcast micro
phone so remarkable in its over-all per
formance that we have given it a special 
name — the "Concert-Line."

The "333" is the only small, slim Broad
cast microphone in the world with the world- 
Jatnous, patented, Uniphase system!

The small, slim "333" provides the fine 
quality formerly found only in the 
conventional-type, large size Broadcast 
microphones. The Concert-Line "333" 
is truly an important advancement in 
microphone development and design. 

The Unidirectional "333" is AVAIL
ABLE NOW —in limited quantities — 
for the most discriminating users.



peak e9' of 7.0 volts at at Ic' = 20 ma. 
This corresponds to an rms e, of 4.9 
volts, or an input power of

e- 
)n 
nt 
ve 
er 
to 
of

— =-----  = 0.02 watts = 20 mw
±ra 1200

The power output, as previously de
termined, is 200 mw, hence the 
power gain is 10 db.

If a source impedance of 100 ohms 
were used, with a bias of 0.1 volt to 
eliminate the step, the peak genera
tor voltage would only be 2.8 volts, 
or 1.98 v. rms and available power 
required is
(1.98)»
—-— = 9.8 mw, a reduction of 2 : I 
0.400

and increase of power gain to 13 db. 
This, finally, should be reduced by 
the loss in the coupling transformer, 
which may be about 2 db.

By comparison, the actual input 
power of the output stage, as calcu
lated from Eq. 35 is only 3.4 mw, 
indicating the cost of driving the 
class B stage from an unmatched 
source.

Grounded-Emitter Configuration

Output Circuit Analysis: The re
lationship between the collector cur
rent and input signal, now applied 
to the base, may be obtained in the 
same manner as for the grounded- 
base configuration. Thus the static 
characteristics shown in Fig. 6 can 
be adapted to the class B analysis. 
Again the quiescent operating point 
will be determined by the de re
sistance in the emitter-base circuit, 
and will normally lie very close to 
the intersection of the de load line 
and Ico curve.

The output current versus input 
signal relationship can be shown by 
constructing mirror images of the 
curves shown previously in Fig. 7. 
Fig. 12 shows such a set of curves 
of collector current versus generator 
voltage, for three values of generator 
resistance. Again there is evidence 
of a discontinuity at the origin, 
which requires the same treatment 
as the grounded-base arrangement. 
In addition, there is the very pro
nounced curvature due to the 
crowding of the collector character
istics at high current.

Since the load line is the same as 
in the grounded-base amplifier, and 
the extremities of swing are the 
same, the equations given previously 
for maximum power output, effi
ciency, collector dissipation and load 
resistance still apply. However, 
while the maximum power output is 
the same the distortion will be 
greater, due to nonlinearity at high 
currents. The power output at a

_. OAF 8000-CDS 
The new Sigma 2( de cer. 
Relay was designed noW a
tain advant^ control relay. How 
popular rem realized
well 
remains to be seen. r 
e™'t’ooks’ik"h

^y^^

2 oz.

Shock 100
(u/itbout

, the 4F, the 26F «s
As comparedto t^ Ughur
slightly sm’"' hsunt to vibration
and is more r«« u (he

^Vbebtco« is slightly-re 

than the 4E

STRUMEN?8’ 
SIGMA INSWSTON st

. ^ui.FT. SO

Model airplane enthusiasts use miniature radio transmitters and receivers 
for remote control of models in flight. An important component of the 
receiver is a sensitive relay. For years the Sigma type 4F has been a 
favorite for this purpose — by chance rather than by design.

Normally we wouldn’t bother with a special design for such an applica
tion, but some of our boys play with model airplanes and the rather 
lavish praise that model airplane magazine editors have had for the 4F 
made us think it about time to design one that we could really feel 
was good for models.

We justify this sort of thing by recalling that these people grow up 
and get jobs (where they may specify relays).

SIGMA
SIGMA INSTRUMENTS. INC.. 86 PEARL STREET. SO. BRAINTREE. BOSTON 85, MASS.
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ANOTHER "BOMB WILL EXPLODE
at WESCON 54

Show & Convention)(Western Electron

August 25-26-27 are the dates for WESCON

WESCON '54 will be the GREATEST SHOW on the West Coast

THE AUGUST WEST COAST ISSUE

SALUTES
West Coast Electronic Manufacturers

Editorial Highlights

And The August issue of TELE-TECH
will be distributed in advance of the Show!

reach the 21,000 key engineer readers of TELE-TECH who represent the buyers of
your products blanket the industry’s buying power with advertising in the great

RESERVE SPACE NOW FOR BEST POSITION
Caldwell-Clements, Inc. 480 Lexington Avenue, New York 17, N. Y

WESCON headquarters reports unmatched exhibitor enthusiasm 
. . . and all signs indicate that. . .

vast editorial coverage of West Coast development 
complete, up-to-the-minute review of WESCON program 
TWO special West Coast Electronic Industries Directories: 
(1) manufacturers (2) distributors and representatives 
newest technical papers by West Coast engineers 
a look into the coming year at different industry segments

TELE-TECH & ELECTRONIC INDUSTRIES • June 1954

August West Coast issue of TELE-TECH—the greatest West Coast issue ever published.

As far back as 1944 Caldwell-Clements spot
lighted the importance and potential of the grow
ing West Coast electronic industries . . . and was 
the first publisher to publish a special WEST 
COAST ISSUE, featuring engineering and pro
ductive resources of that region in TV-radio- 
electronic fields. For the 10th consecutive year, 
West Coast engineers will contribute to the Au
gust issue of TELE-TECH, continuing to bring to 
the attention of the industry, the increasing im
portance of the Western Electronic market

the place .. .Los Angeles Pacific Auditorium, where WCEMA and the Los Angeles 
and San Francisco sections of the IRE will play host to the largest 
group of WESCON exhibitors ever . . . who’ll “set off" a spectacu
lar show of unequalled proportions, (even a tent annex has been 
added.)

attending . . -engineers, executives, specification, production, and procurement 
personnel in every segment of the industry; also those engaged in 
electronic distribution.



Transistor Amplifier
(Continued from page 93) 

rs of 
great 
shed.

)N
f.

stated percent distortion may there
fore be considerably less than for 
the grounded-base circuit.

Input Considerations; Grounded- 
Emitter Amplifiers: The peak volt
age, now applied to the base, will be 
same as before, i.e., Ve'. The input 
current, however, is much less and 
related to the emitter current ap
proximately by the factor 1 -f h21 
(or 1 — a). The peak input re
sistance is therefore higher by this 
factor, input power lower and power 
gain higher, also by this factor.

Grounded-Collector 
Configuration

In small signal operation the 
grounded-collector configuration of
fers little operational advantage. In 
Class B output stages, however, 
there are frequently cases where 
this circuit offers definite advantages 
over the other two. It will pay us, 
therefore, to analyze this application 
carefully.

Characteristic Analysis: In ana
lyzing the grounded-collector circuit 
several important differences are 
encountered. These may be visual
ized by reference to Fig. 17, which 
shows the essentials of this circuit. 
The battery is normally in the col
lector circuit, the load resistance in 
the emitter. In the following analysis 
we will assume that the maximum 
collector current excursion is the 
same as before, so that the battery 
power remains essentially un
changed. The collector remains at 
potential Ec and the base is driven 
up to this value and then through 
zero to an equal value of opposite 
polarity. The voltage from emitter to 
ground, Veg in Figure 17, equals 
Til' and the voltage between base 
and ground is the sum of this volt
age and the base-emitter voltage, 

which is the negative of the 
usual emitter-base voltage, as shown 
on Fig. 16.

The emitter current swing will be 
from zero to Ie\ which is the col
lector current swing IJ — lCn divided 
by the current amplification factor a.

Load Resistance: Grounded-Col
lector Configuration: At the extreme 
base voltage, = Ec the emitter volt
age will be Ec — Vef. The load re
sistance will therefore be

rz= (Ec-(37)
= a(Ec-Vet)/(IJ-leo) (38) 

By comparing Eq. 38 with Eq. 33, 
it is seen that the load resistance for 
the grounded-collector stage is less 
than that for the other two, both by

* 
★

Single deck, single pole, 
36 or 60 positions
Easily Ganged
Large Current Capacity
Non-Shorting with Detent g
Isolated Shaft
Four Point Mounting

Here’s the answer to complicated range or cir
cuit switching problems in high quality test 
equipment or experimental apparatus.
A number of these single deck switches may be 
ganged to provide additional poles. Both switches 
have a special detent which also provides the 
non-shorting action. The rotor arm is actually 
lifted as it moves from one contact to the next. 
This Shallcross design provides more usable 
contacts in less space than conventional non
shorting switches. Write for prices and drawings. 
Shallcross Manufacturing Co., 518 Pusey Ave., 
Collingdale, Penna.

SPECIFICATIONS
Types 10061-S (60 pos.) and 10054-S (36 pos.)
Shaft Extension: 1" beyond spacers 
Size: 4 ft" sq. x 1ft" d.
Insulation: Phenolic. Isolated shaft.
Avge. Contact Resistance: 0.006 ohms max.

Type 10061-S 10054-S
Voltage Breakdown: 

Current Capacities 
Carrying— 
Breaking —

1500 v.

30 amps. 
2 amps, at 
110 v. a-c

2500 v.

40 amps.
3 amps, at 
110 v. a-c

Shallcross
1954 TELE-TECH 8 ELECTRONIC INDUSTRIES • July 1934 For product Information, uw inquiry card on last pago. 95
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Transistor Amplifier
(Continued from page 95)

virtue of the factor a and because of 
the emitter-base voltage which is 
subtracted from the collector supply 
voltage. Under conditions where the 
supply voltage is low, e.g. 3 volts, 
and the emitter voltage swing high 
this latter effect may be quite 
considerable.

Power Output: Grounded-Collec
tor Configuration: The power output 
of the grounded-collector pair is
Po= (Ec — V/)(I/-IC0)/2a (39) 

Thus, depending upon the relative 
value of a and Ve', the grounded- 
collector stage may have more or 
less power output than the other 
two.

Efficiency: Grounded-Collector
Configuration: Since the power re
quired from the battery is the same 
as for the other two configurations 
the efficiency can be obtained by 
dividing the power output, as ob
tained from Eq. 39, by the de power, 
as given by Eq. 29. This gives for 
the grounded-collector efficiency.

* (Ee - V.’) (Ie' - (40), ----------
4 a Ee iZc + Lo (”■ — 1)1

Again, depending upon the relative 
values of V/ and a the efficiency of 
the grounded-collector stage may be 
greater or less than the other two. 
Usually it will also approximate 
75%, except at low supply voltages, 
where the emitter voltage assumes 
considerable importance.

Input Heuiittance

Compare these features . . .* * *
*

Wide range of impedances to cover all applications
Excellent Stability & High Gain
Micrometer core adjustment
Compression moulded plastic base for auto radio and other 
high temperature applications
Individually tested and visually aligned and preset before 
shipping

Send us your inquiries for delivery and quotations. Request our 
free catalog and engineering handbook.

RAYPAR

Input Resistance; Grounded-Col
lector Amplifier: The input resist
ance of the grounded-collector am
plifier is the highest and most con
stant of the three configurations. At 
peak swing the base voltage is Ec, 
the input current approximately 
1/ (1 — a), hence the input resist
ance of this amplifier is

(41)
peak = Ee/Z/ (1 — a) = n/(l — a) 

The total input resistance is again 
four times this value.

Input Power, Power Gain; 
Grounded-Collector Configuration: 
The peak input voltage excursion is 
Ec, peak input current 1/ (1 — a) 
hence input power is approximately

Pi S Ec Z/ (1 - a)/2 (42)
and power gain is

Ec (A - Lo)
7800 WEST ADDISON STREET CHICAGO 34. ILLINOIS—-————-—-—-——-—g——-———-———.

HVING AMERICA’S LEADING RADIO 4 TV MANUFACTURER It is interesting to note that the

96 For product information, use inquiry card on last pogo. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954



Now for the first time
iinecor

requirements

The preceding data
configurations summarized

ofessional

NEW
LOWER PRICES
ON STANDARD

MAGNECORDERS

Grounded €onneetion Loeation

lower gain of this configuration is 
essentially independent of collector 
voltage, hence the grounded-collec
tor configuration has considerable 
promise for low voltage applications.

As with the grounded-base and 
grounded-emitter stages the permis
sible degree of impedance mismatch
will dicate the power 
of the driver stage.

complete in one case

TELE-TECH & ELECTRONIC INDUSTRIES • July

The M30 Magnecorder is mounted in a handy 
portable case, with high fidelity output for 

external amplifier. Model M33, slightly higher, 
includes power output stage and integral 

PM speaker. Your dealer is listed under 
“Recorders” in the classified telephone directory.

The circuit of Fig. 18 is either 
grounded-emitter or grounded-col
lector, depending upon the location 
of the ground connection. If the 
point A is grounded, as shown, the 
circuit is a grounded-emitter pair. 
If point B is grounded it is a 
grounded-collector pair. The former 
has the higher power gain as 
brought out previously, however the

See your dealer for 
new reduced prices 
on PT6 and PT63 
gear.

Table 1. In this table approximate 
values are given, neglecting minor 
factors, such as Ico and Ve' in the 
grounded-collector circuit. All data 
is presented in terms of the emitter 
current swing Ie', so that input and 
output signals can be compared. 
This data will show the relative ef
fectiveness of the three arrange
ments in a qualitative manner.

Complementary n-p-n p-n-p 
Class B Amplifiers: Fig. 17 illustrates 
one of the circuits possible with 
transistors but not with tubes. Here 
the two basic types of transistors 
are used in a parallel or “comple
mentary” arrangement. Each trans
istor operates only during one half 
of the input signal cycle, the 
n-p-n when the base is driven posi
tive and the p-n-p when the base is 
driven negative. When one unit is 
conducting the other is cut off. The 
obvious advantage of this arrange
ment is that it makes the usual 
push-pull input and output trans
formers unnecessary. As will be 
shown below the output impedance 
is the value previously derived for 
the single transistor, not four times 
that value, and, under some condi
tions of low voltage operation, may 
be low enough to permit the output 
transducer to be the entire load, 
without interposition of the output 
transformer. The input impedance is 
high and single-ended, hence an ad
ditional transformer saving may be 
effected here. The common base 
connection makes bias connection to 
the base unnecessary, each transis
tor supplying the return for the 
other. All in all, this arrangement 
has considerable merit.

Summary

on the three

The M30 Magnecorder is the first tape 
recorder to offer you professional 

quality at so low a price. The accepted 
leader in tape recording the world 

around, Magnecorders are used by 
more engineers than all other 

professional tape recorders combined.

iftagnecord, me
225 WEST OHIO STREET, DEPT. TT7 

CHICAGO 10, ILL
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Transistor Amplifier
(Continued from page 97) 

fact that the common battery con
nection B is off ground can make 
this arrangement undesirable where 
the battery is also required to supply 
power for the other stages, as is 
usually the case. Where an input 
transformer is used the point B can 
be grounded, but the low end of the 
transformer can go to point A, thus 
connecting the output stage for 
grounded-emitter operation.

An objection to the comple
mentary arrangement is the neces
sity for a center-tapped battery. 
This is not too serious, as the total 
power requirement remains the 
same, and, in addition, the avail
ability of the two potentials enables 
the designer to employ essentially 
constant current supplies for the 
emitters of the earlier stages, as will 
be shown later.

Power Output, Efficiency, Load 
Resistance: The power output of the 
complementary arrangement, and 
efficiency are the same as for the 
normal push-pull class B amplifier. 
Since each transistor works into the 
load half the time the load resistance 
is as given by Eq. (33).

All the temperature effects noted 
for class A amplifiers are present 
in Class B amplifiers as well. Thus 
the quiescent point, which may be 
the intersection of the Ri line with 
the Iro curve or the intersection with 
the L, = O curve or a point inter
mediate between these two, will 
shift very materially with increas
ing temperature. This will produce 
a drop-off in power output, a modifi
cation of load resistance and an in
crease in stand-by power and de
crease in efficiency. The analysis of 
these effects is similar to that de
scribed previously.

Another effect, more serious in 
Class B amplifiers, is the tempera
ture shift of the V,. — Ie characteris
tic, mentioned earlier. As brought 
out previously the nonlinearity of 
the Ve — I,, characteristic may pro
duce a “step” at the cross-over 
point. Any change in this nonli e- 
arity, therefore, will alter this 
“step” and will complicate the meas
ures necessary to eliminate it. Thus, 
if a bias is used to offset the “step” 
this bias may have to be tempera
ture-variable, this, in turn, requir
ing some nonlinear temperature
sensitive device, such as a nonlinear 
resistor or a semiconductor device 
such as a diode. The use of degen
eration is of definite benefit in re
ducing this effect.

98 For product information, uso inquiry card on last page. TELE-TECH A ELECTRONIC INDUSTRIES • July 1954



New Product Briefs

RECORDER-REPRODUCER, magnetic Model
SoundScriber Corp.

simultaneously for 24 hours without the at
tention of an' operator.lere

thus

DISTORTION-METER, Model 1410. available

will

The time

manti

ANTENNA. The 20-meter. 2-element,

a maximum element exten-

Positions are available con

1954

MICROWAVE 
by Waveline,

, Model 
Asbury

opportune than

atories have bo

146 Munson St 
ables recording

for immediate deliver1 
former Co., 1715 Weirft

emphasis

Since 1948 Hughe' 
Development Labor.

New Haven 4. Conn., en- 
channels continuously and

D-24. announced by

Telrex, Inc.

sion of 20 ft. and a boom length of less than 
7 ft. Unit is designed to provide beamed 
rotary operation in 20 meter installations 
where space is restricted.

TUBE SOCKET, by Mycalex Tube Socket 
Corp., Clifton Blvd.. Clifton. N.J . of "My- 
calex” 410 glass-bonded mica has loss factor 
of 0.014 at 1 MC, power factor of 0.0015 at 
1 MC. Has high dielectric strength, no car
bonization. No cold flow.

TELE-TECH & ELECTRONIC INDUSTRIES ■ July

Assurance 1 required that 
relocation of th*- applicant 
will not cause disruption of 
an urgent military project.

Hughes Field Engineer
W Hiim H Scott insvu
Ait Force persunnel in 
connection with Hugtv

Freed Trans
. Inc., Brook-

520. produced
Park. N.J.. has

POWER SUPPLY PLUG, molded directly to 
the cable ready for standard octal radio 
socket connection, is now a standard feature 
of the thermo-plastic insulated wire and 
cable cord sets and harnesses made by 
Phalo Plastics Corp., 25 Foster St., Worces
ter, Mass.

DELAY LINES with phenolic tube outer 
shells, sealed ends and flexible leads extend
ing from the base, by Ossian Manufacturing 
Co., Box 151-A. Ossian, Ind., are available 
with 3.300, 2,700, 2,000, 1,500, and 1,100 ohm 
impedances.

NOISE SOURCE, series 2200. 
Inc., provides a random noise

AUTO-SWEEP, Model 54. by Audio Instru
ment Co.. 133 W. 14 St.. New York 11. N Y.. 
locks onto any signal in its normal voltage
frequency range, and generates constant
amplitude sawtooth voltage at the input 
frequency.

lyn, N.Y., features 20 KC to 1.0 MC fre
quency range in 10 overlaping ranges 
Distortion range, 01% to 30.0' . .

MICROPHONE. New Model "666” cardioid 
dynamic unit for telecasting and broadcast
ing by Electro-Voice, Inc., Buchanan. Mich., 
combines a single dynamic element with a 
new variable-D acoustic principle that pro
vides extended wide range response and 
high discrimination.

GERMANIUM DIODES, Type 1N60 video 
detector for TV receivers, have been added 
to the line of the Selectron & Germanium 
Div., Radio Receptor Co.. 251 West 19th St.. 
New York 11, N.Y. Also, Types 1N111. 
1N112. 1N113. 1N114, and 1N115, recom
mended for 55 C. operation in computers, 
etc.

fall
ibles

Load 
f the 
and

CARBON RESISTORS. “Carb-Ohm” resistors 
are available hermetically sealed in glass in 
a specification series conforming to MIL-R- 
10509 Clad in humidity impervious "Kel-F" 
and “Vinyl” casings. Phaostron Co., 151 
Pasadena Ave.. S. Pasadena. Calif.

TV RECEIVING TUBES. General Electric 
Tube Department, Electronics Park, Schenec
tady 5, N.Y., announced the initial 17 types 
in its new "600 Series" for string sets. Main 
feature of the line is uniform heater warm
up time of 10.5 seconds.

TELEMETER PACKAGES. Models TATP-4 
and TATP-3, made by Pacific Div., Bendix 
Aviation Corp., North Hollywood. Calif., in
corporate plug-in subcarrier oscillators, 
which, when used with power supply an 
r-f transmitter, provide an FM FM system 
for telemetering functions.

source of known output level over the fre
quencies from 2,600 to 26,000 MC. Average 
VSWR over tube frequency rate approx 
1.07, max. 1.13.

H “Staticon,” Type C-931-B, industrial 
TV camera tube has an operational life of 
500-1,000 hrs. and is guaranteed to operate 
for 90 days from shipment date, or 300 hrs. 
by General Precision Lab., 63 Bedford Rd , 
Pleasantville, N.Y.
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As one of these field engineers 
you will become familiar with the 
entire systems involved, including 
the most advanced electronic com-
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facture of highly complex radar tire 
control systems for tighter and inter
ceptor aircraft. This requires Hughes 
technical advisors in the field to 
serve companies and military agen
cies employing the equipment.



Grill*

For further information write our Application Engineering department

which makes these lugs so effective 
is the very narrow slots available in 
the foreign micas. It is quite com-
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technique is probably used. Second, 
the mica which is available appears 
to be extremely well bonded. Our 
tests indicate that the mica is more 
closely laminated than the Brazilian 
material generally available in this 
country.

in a mica as thick as 0.010 to 
in. to have the width of the 

as small as 0.012 in. Two rea- 
may exist for these improved 
slots. First, a slower punching

EIT E L-M c C U L LO U G H , INC.
SAN BRUNO-CALIFORNIA
Export Agents: Frazer & Hansen, 301 Clay St., San Francisco, Catiforni

Fig. 13 concerns grid structures. 
Welded grids are used abroad with 
great regularity. This requires that 
the wire and supporting rod mate
rials have compatible welding char
acteristics. Nickel plated or clad

copper rods are frequently used. We 
believe that this has an advantage 
since the nickel provides a stiffening 
sleeve which blends greater strength 
than for a wire of equivalent weight. 
The copper does not interfere with 
the welding, but does provide the 
greatest mass for maximum conduc
tivity of heat away from the fine 
grid wire turns.

Rectangular grid side rods are 
sometimes used to advantage in pro
ducing grids with a narrow minor 
axis. Another technique is the use of 
a very fine pitch for the end grid 
turns. This is sometimes used in this 
country, but is much more promi
nent abroad. A band of nickel ribbon 
may also be welded around the ends 
of the grids to assist in retaining 
shape and improve the cut-off char
acteristics. Pushed end grid turns 
and consequent short circuits are 
thereby reduced considerably.

Fig. 11 indicates by photographic 
comparison the mica sprays used in

radial-beam power tetrodes if 
desired.
HR heat dissipating connectors 
provide efficient heat transfer 
from the tube element and glass 
seal to the air while making elec
trical connections to plate and 
grid terminals. Precision ma
chined from dural rod, HR con
nectors come in ten sizes to fit 
most of Eimac’s internal anode 
tubes.
High Vacuum Rectifiers come in 
eight models, are instant heating, 
have radiation-cooled pyrovac* 
plates and can be operated in a 
variety of rectifying and voltage 
multiplying circuits. Also avail
able are four types of mercury- 
vapor rectifiers.

mon 
0.015 
slots 
sons 
mica

Preformed Contact Finger Stock 
is an ideal electrical weather 
stripping around doors of equip
ment cabinets as well as being 
excellent for use with VHF and 
UHF circuitry. Silver plated, it 
comes in three widths—H, 21 
and 1^ inches.
Variable vacuum capacitors come 
in three models, are lightweight, 
compact, eliminate the effects of 
dust and atmospheric conditions 
and have low inductance. Also 
available are eight types of fixed 
vacuum capacitors.
Air-system sockets, designed for 
Eimac tube types 4-400A, 
4-1000A, 4X150A, and 4X150D, 
simplify cooling and assure ade
quate air-flow to various seals. 
The 4-400A socket can also be 
used with the 4-125A and 4-250A

Foreign T ubes
(Continued from page 60)

Fig. 13 Typical foreign grid construction
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against bowing. The grid 
more rugged and is such

Clippard Miniature Pneumatic Cylinders, for 
example, are so small they can be jig mounted 
on centers, making them ideal for activating 
electrical contacts, valves or small work holding 
or feeding fixtures. In test operations (see jig illus
tration at right) they actually give an operator extra 
hands to work with thru use of a foot pedal air valve.

views of a
6AG7 tube. cathode 

strength 
shape is 
that ex-

Here are three unusual "helping hands" which will 
enable you to reduce many of your present production 
and control operations to push-button simplicity. Be
cause of their versatility, they will fire your imagina
tion—suggest challenging new ways to manufacture 
better products faster, at lower cost.

If your manufacturing process involves the test
ing, sorting, grading or matching of resistors, the 
Clippard P. R. 5 Automatic Resistance Comparator 
will pay for itself very quickly, permitting you to 
compare unknown resistors with a standard resistor 
simply by touching them across two terminals. Work 
can be handled either by unskilled operator or auto
matic production set-up.

The Clippard P. C. 4 Automatic Capacitance Com
parator is a companion instrument permitting you 
to accurately check, grade, sort or match up to 
8000 condensers of any type (10 mmfd to 1000 mfd) 
in one day. Either unskilled labor or automatic 
set-ups can be used.

Write for catalogue sheets describing these ver
satile new "helping hands" to automation, and lit
erature showing how others are using them to pro
duce higher quality products at lower cost, today!

this 
mi- 
bon 
■nds 
ling 
lar- 
ims
are

One of the larger tube plants 
abroad has taken great pains to 
bring out the equivalents of the 
standard American GT types of ra
dio tubes, meeting American elec
trical specifications.

Fig. 12 shows plastic cross section

Clippard MINIATURE PNEUMATIC 
CYLINDERS (No MAC 38), are 
shown above in a typical test jig 
set-up activating electrical con
tacts. Size of cylinders overall is 
2’V k dia., stroke %’ maxi
mum, spring return piston. Op
erates on as little as 12 pounds 
air pressure.

P. R. 5 AUTOMATIC RESISTANCE 
COMPARATOR permits unskilled 
operator or automatic set-up to 
test, grade, sort or match as 
many resistors a minute as can 
be touched across two front 
terminals. Range 1OO ohms to 
1OO megohms. Three scales of 
deviation from your standard: 
—5% to + 5%, -25% to +30% 
or —50% to +100%.

P. C. 4 AUTOMATIC CAPACITANCE 
COMPARATOR grades, sorts, 
checks or matches all types of 
condensers (10 mmfd to 1000 
mfd) at production speeds with 
laboratory accuracy. Requires 
no accessories other than the 
standard capacitor against 
which unknowns are to be com
pared.INSTRUMENT LABORATORY, INC

7390 Colerain Road, Cincinnati 24, Ohio

MANUFACTURERS OF R.F. COILS AND

After initial processing of tubes, it 
is normal to find not only conducting 
deposits upon the mica spray, but 
also barium oxide or barium films 
upon the grid wires and upon the 
insides of the plates and shields. 
These films have been studied, and
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broken down under electron bom
bardment and can then become dan
gerous to cathode life. From experi
ence on the ASTM standard diode 
on laboratory exhaust systems, we 
know that it is extremely difficult 
to reduce this original film deposit. 
However, analysis of the tubes from 
several foreign countries indicates 
that conventionally they do not have 
such films on micas, grids, or plate 
surfaces. We do not believe that 
their exhaust procedures are any 
better than ours or that their pumps 
produce a better vacuum. Our in
formation on this type of cathode 
coating indicates that it is very sim
ilar to our own and certainly the 
materials used in the electrodes of 
the tubes are not dissimilar from our 
own.

that they are

one or more foreign countries in 
contrast with a conventional thin 
spray used here. Note that the for
eign coating is extremely white, is 
free from discoloration around the 
cathode sleeve hole. Scratch tests 
show that it is extremely well ad
hered. We believe this is probably 
one of the most important develop
ments which has been found in the 
analysis of foreign tubes. To the 
best of our knowledge the spray is 
the standard magnesia powder with 
a nitrocellulose binder added to it.

pansion due to heating will increase 
grid-cathode spacing. These design 
parameters have permitted use of 
closer grid-cathode spacing in the 
foreign samples than in the U.S. 
samples.

However, dimensions and spacings 
on a large number of tubes, pro
duced over a period of several 
years, indicates a specific trend to



HARD GLASS as well as pellets the retainers

Miniature Beam

the BendixHere’s another advai ELECTRICAL RATINGS

at temperatures up to 300' com

for element
MECHANICAL DATA

Base

Multi-Section Tube*1100-hour shock excited fatigue test, sample basis. ।

ezwz AV/A77O,

DIVISION OF axial alignment, threecathode
EATONTOWN, N. J.

Purpose Electron Tubes, In
verters, Dynamotors, Voltage

Fractional D.C. 
A.C. and D.C.

6.3 volts
0.6 amps.
275 volts
275 volts
550 volts

12.5 watts
2.0 watts

Regulators, 
Motors and 
Generators.

vertical embosses are formed near 
the mid-point of the lock-seam 
cathode. These embosses are difficult 
to produce and maintain within nar
row control limits.

. 100.0 ma
* 450 volts

0.1 megohm
+5.0 volts

-200.0 volts
45 seconds

Bulb . ...........
Max. over all length
Max. seated height...............
Max. diameter ...............
Mounting position .. ..
Max altitude ......................
Max. bulb temperature.........
Max. impact shock ...........
Max. vibrational acceleration

9 pin miniature hard glass- 
gold plated tungsten pins 

Hatd glass—T6'/fe

any 
80.000 feet 
.. 300°C.

The Bendix 609 4 uses pressed ceramic

Heater voltage (AC nr DC)** 
Heater current ........................ ..................
Plate voltage (maximum DC)  
Screen voltage i maximum DCi 
Peak plate voltage max. instantaneous) 
Plate dissipation (absolute max.) . 
Screen dissipation absolute max.i ..
Cathode current (max. instantaneous 

peak value» .......................................
Heater-cathode voltage (max.)...........
Grid resistance imax.).......................
Grid voltage I max i . ................

( min.i . . ................
Cathode warm-up time

which are flashed during exhaust.

Fig. 14 sketches a unique mica 
design applicable for triode, double 
diode tubes, such as the 6Q7. Con
ventionally in the U.S., the bottom 
triode mica has an enlarged cathode 
hole which pennits the coated por
tions of the sleeve to pass through 
without damage. Then, to secure the

(Plate and heater voltage may be applied simultane
ously.)

*To obtain greatest life expectancy from tube, avoid 
designs where the tube is subjected to all maximum 
ratings simultaneously.

•’Voltage should not fluctuate more than «5%.

performance are 
all-important ...
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larger grid-cathode spacings in for
eign tubes than in U.S. tubes.

Table 1 presents data on cathode, 
control, and screen grid dimensions 
of a series of tubes from several 
plants. Note that in the cathode to 
control grid spacings, it has fre
quently been possible for the foreign 
designs to achieve 10 to 100% larger 
spacing and yet maintain the same 
electrical characteristics. This, we 
maintain, is a major contribution to 
improved tube reliability.

We would cite the use of thorium 
getters, both as paste on the screen 
grid which are flashed during aging

separation. In other tubes, deteriora
tion of mica in contact with the hot 
cathode causes loss of emission which 
is greatly accelerated under shock and 
vibration. Ceramic eliminates this 
problem and greatly reduces damage 
caused by fatigue failure of parts.

spacers, instead of

Foreign l ubes
(Continued from page 101)

We could cite the extensive use of 
cataphoretic coatings, both to con
serve materials as well as to obtain 
uniform deposits on heaters, cath
odes, grids, and plates. The latter, 
of course, for transmitting tubes.

West Coast Sales and Service: 117 E. Providencia Ave., Burbank, Calif.
Expo>t Sales: Bendix International Division, 205 E. 42nd St., New York 17, N Y 

Canadian Distributor: Aviation Electric Ltd., P.O. Box 6102, Montreal, P O

^Nhere dependability, 
long life and uniform

Red Bank “Reliable” Vacuum Tube 
program. Featuring a hard glass bulb 
and stem with gold-plated pins . . . 
plus a conservative design center of 
cathode temperature . . . the Bendix 
Red Bank RETMA 6094 can operate

For complete details on our special 
purpose tubes, write today.

pared to an average of only 175° C. 
for soft glass bulbs. Thus, this new 
tube ideally meets aircraft, military 
and industrial applications where free
dom from early failure, long service 
life, and uniform performance are 
essential.

Fig. 14: Flap in mica spacer secures cathode
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Foreign tubes, normally employ
ing seamless cathodes, cannot em
ploy vertical embosses. Often the 
cathode hole has had three mica 
figures extending inwardly which 
position the sleeve but scratch the 
cathode coating for the diode section.

A recent innovation has been 
seen, as sketched in Fig. 14 c. The 
bottom triode mica has a sturdy flap 
created by an elongated, tear
shaped grid hole, and a lanced slot 
penetrating from the plate lug and 
peripheral indent. When the flap is 
slightly raised, as drawn in Fig. 14 
c, the uncoated and unembossed 
central section of the cathode may 
readily be slipped into the cathode 
hole by tilting at an angle. With the 
flap released and the cathode ver
tical to the mica, there is a firm con
tact, and the sleeve is centered with 
respect to the grid and plate which 
have been added later. The flap is 
retained in the plane of the mica by 
bending an ear from the plate barrel 
under the mica.

This structure appears to be rapid 
for assembly, accurate for centering, 
and avoids difficult cathode produc
tion and control problems.

g

iilameniary Miniature Tabe*

When miniature tubes with fine 
filaments such as 1T4, 3S4, are as
sembled, there is difficulty thread
ing the bottom connector through 
the grid structure and welding it ac
curately to the stem lead. Further, 
there may be relative motion be
tween mount cage and stem, caused 
either during bulb sealing, or dur
ing shock and vibration. In either 
case the filament locationing and 
tensioning can be deteriorated.

A group of foreign filamentary 
miniature tubes has been seen re
cently wherein the filament is 
mounted as an integral part of the 
cage assembly. This is shown in Fig. 
15.

The structure employs a U-shaped 
stamping which locks tightly into the 
bottom mica by four lugs. These fold 
over flush with the top of this mica.

and the control grid. The top anchor 
coiled spring is welded to the proper 
support, such as the #3 grid rod. It 
is positioned by bending the flat
tened attachment tubing so that the 
filament top tab is about 1-2 mm 
above its final desired position.

A three gram weight is attached 
to the bottom filament connector.

o
>*

o MM
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FERRITE MAGNET
ANCHOR

its. Uses only ONE

MICA

FILAMENT

ANCHOR

Lower your set costs with this NEW FOCOMAG. Write today for further information

FILAMENT bottom 
ANCHOR STAMPING

BOTTOM 
MICA

• Lower priced, compact. Cuts receiver c< 
ferrite magnet (an exclusive feature).

BOTTOM 
MICA SPACER

TOP FILAMENT 
SPRING

BOTTOM FILAMENT 
TAB

This hangs fire and thereby provides 
a uniform and controlled tension to 
the top anchor and filament. The 
bottom filament tab is welded to the 
bottom anchor stamping. Thus the 
3-gram spring tensioning is retained. 
Excess length of the tab is cut off. 
Final adjustments of all cage parts

• Superior focusing - more uniform field. The sintered ferrite 
extremely uniform throughout. Focuses all tubes up to 27".

• Completely shielded. No harmful external field.
• Extended focus range has very fine adjustmentto exact focus
• Built-in centering device.
• Flexible nylon adjusting shaft eliminates breakage.
• Picture positioning lever. You specify mounting arrangement
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and filament positioning is then 
readily accomplished with the cage 
unencumbered by the button stem.

The last operation is to weld the 
inner stem leads to appropriate elec
trode wires. Deformation of the fila
ment location should be relatively 
impossible.

Obviously, similar designs might 
be incorporated into other filamen
tary tubes, or into cathode types 
having close working spaces, or rig
orous requirements for heater loca
tion.

lower priced FOCOMAG 
USES

John J. Kopple
60 E. 42nd St., New York 17. N. Y.
Jame. C. Muggleworth
506 Richey Ave., W. Collingswood, N. J.
Ralph Haffey
R. R. 1. U. S. 27. Coldwater Rd., 
Ft. WayneB, Indiana
Irv. M. Cochrane Co.
408 So Alvarado St., Los Angeles, Calif.

HEPPNER Represen,atv"
MANUFACTURING COMPANY

Round Lake, Illinois (50 Miles Northwe t of Chicago) 
Phone: »-21*1

Coatinfi»

Metallized sprays on the glass 
bulbs are common in European 
tubes. Where heat radiation is re
quired, a carbon under-coat pre
cedes the aluminum paint spray. On 
top of the aluminum, a lacquer is 
normally applied. The adherence of 
these coatings is tenacious. The elec
trical resistance is of the order of a 
few ohms, when application is done 
properly. Grounding contacts are 
obtained by wrapping a copper wire 
around the top of a base shell and 
soldering it electrically into the 
cathode base pin. The conducting 
metallized sprays embed the copper 
close to the bulb.

oreign Tubes
(Continued from page 103)
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Thomas H. Briggs, former manager 
of the engineering services department 
of Burroughs Research Center, and for 
five years head of the Electronics Lab.,

George A. Brettell has been named 
chief loudspeaker engineer for the Am- 
pex Loud Speaker Corp., North Holly
wood, Calif., subsidiary of Ampex Corp. 
He has been active in the development 
of the Ampex line of stereophonic 
sound systems for theaters.

In addition to outstanding career opportunities, the Missile Systems Division offers you excellent 
salaries commensurate with your experience, generous travel and moving allowances, an unusually 
wide range of employee benefits and a chance for you and your family to enjoy life in Southern 
California.

Martin I). Bergan is the new engi
neer technical director of Thomas & 
Betts Co. Bergan, who was formerly 
director of research, will review pro
posals for new product designs prior to 
their submission to the company’s de
velopment executive committee.

I. Synchronization and timing circuits
J. Memory circuits (tubes, magnetic drums, 

delay lines, etc.)
K. High voltage power supply and CRT 

display circuits
L. Analogue computers
M. Video pulse, delay, gating, range and 

range rate tracking circuits

Coupon below is for your convenience

Albert G. Peifer has been advanced 
to department head, in charge of low 
voltage tube development, at Federal 
Telecommunications Labs., Nutley, N. J.

Missile Systems Division
in Lockheed's ex pan

Walter It Wolfgram, as newly ap
pointed factory superintendent, has 
taken over all phases of the manufac
turing operations at the Chicago plant 
of the Jensen Mfg. Co., loudspeaker 
manufacturers.

A. Guidance systems analysis
B. Microwave antennas
C. Radome design
D. Microwave transmitters
E. Advanced packaging techniques
F. Waveguide components
C Component specification
H. IF receivers and FM discriminator circuits

opening of his offices as an Electronics 
Consultant, mailing address Box 185, 
R. D. 2, Norristown, Pa.

r is 
e of

Bernard S. Cahill, formerly associ
ated with Pioneer Electric and Research 
Corp., has been appointed vice-pres. 
and chief engineer in charge of the de
flection yoke division of Syntronic In
struments, Inc., Addison, Ill.

Donald W. Baker, Frank T. Hata, 
Claude G. King Jr., Ira W. Martin, Lo
gan E. Setzer. John H Graham. Jerome 
C. Hill. James B. Humfeld, Wesley A. 
Wright and Joseph E. Zimmerle, Jr., 
have joined the electronic engineering 
staff of Hughes Research and Develop
ment Labs., Culver City, Calif.
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R. A. Kimes, former manager of 
American Machine & Foundry Co’s 
General Engineering Labs., Greenwich, 
Conn., has been named director of engi
neering of the AMF Electronics Div., 
Boston. Principal products of this divi
sion are ultrasonic and electronic train
ers for the U.S.A.F.

•ting 
pper

SYSTEMS DIVISION
7701 Woodley Avenue, Van Nuys, California

Dear Sir: Please send me information on the Missile Systems Division.

Lockheed has openings for: 
• Senior Electronic Engineers with experience in 
the development, packaging, and specification of 
small, rugged components including resistors, 
capacitors and all types of magnetic parts.
• Senior Servomechanisms Engineer with circuit, 
auto-pilot or electro-mechanical experience (aircraft 
or missile experience preferred).
♦ Senior Electronic Design Engineers with experi
ence in sub-miniature packaging techmques.Previous 
experience with potted plug-in units, etched and 
printed circuits is desirable.
• Senior Electronic Engineers with development 
and analysis experience in one or more of the follow
ing fields.

hen 
age 
em.

en- 
'pes

Recently formed from other Lockheed engi
neering organizations, the Missile Systems 
Division has a few openings for highly-quali
fied engineers in various phases of electronics. 
The Division's expansion program —along 
with the type of work involved in its contracts 
— makes these openings outstanding oppor
tunities for achievement. Engineers who 
qualify have probably worked on missile, 
radar-computer, counter-measure, IFF, AMTI 
or similar projects.

of a 
lone 
are 

wire 
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Dr. Daniel E. Clark, research engi
neer in charge of transistor develop
ment for Automatic Electric Co., has 
been appointed chief electronics engi
neer—a newly created executive posi
tion. Dr. Clark has been active for the 
past two years in directing research and 
setting up pilot plant production of 
transistors at Automatic Electric.

PERSONAL



conserve space in compact equipment
...AND THEY’RE RUGGED!*

Requiring a panel area just s/« wide by 3A" high (the longest models extend only 
1-11 64’ behind panel), these miniatures provide the ideal solution to compact design 
problems. Rugged, Johnson Miniature Air Variables will stand up under the most 
rigorous conditions, delivering peak performance throughout the VHF ranges. 
Soldered plate construction, oversize bearings, and heavily anchored stator sup
ports provide extreme rigidity—torque is steady; rotor stays "put" where set. 
Bridge type stator terminal provides extremely low inductance path to BOTH stator 
supports. Silver plated rotor contacts for low noise level at high frequencies—all 
other metal parts nickel plated. DC-200 treated steatite end frames maintain high 
insulation resistance.

Level Indicators
(Continued from page 64) 

not take place even though an elec
tric spark does occur. This is due 
to the cooling effect of the electrodes, 
or as in this case, the cooling effect 
between the probe and some object 
that had come loose in the vessel and 
smashed into the probe. Since both 
of these would be large compared 
with usual ignition electrodes, con
siderable cooling would take place 
and even if they were separated by 
the critical distance, they would not 
cause ignition.

The actual energy that can be 
present at the probe when oscillating 
at full amplitude can be calculated. 
If we take the capacitance of the 
probe assembly and connecting cable 
as lOOmff (it is usually less), the r-f 
voltage at approximately 500 kc 
generated across the coil has a maxi
mum value of 150 v rms or 210 v 
peak. The maximum energy avail
able at the electrode is thus

Fig. 7: Voltage variations have little effect

SPECIALS—JOHNSON Miniature Air Variables are available in production quan
tities with the following features: 1. Locking bearing. 2. 180 stop. 3. Various shaft 
extensions. 4. High torque. We will be happy to furnish quotations on your special 
requirements. For complete information on standard Johnson components write for 
your copy of the new Johnson General Products Catalog 975.

SINGLE SECTION

Cot. No. Typ« No.
Cap 

Mom
p«< Sac.

Min.
Plat«» 

r*9< S«c. L
Not

Prie«
160-101 5M11 5 1 5 5 * ‘»4 $095
160-104 9M11 8 7 1 8 9 1 00
160-107 15M11 14 2 2 3 15 1* 1.15
160-110 Î0M11 19 6 2 7 21 1 1.30
160-130 30MI 32 3 28 1' *4 1.35

Cot. No. Typ« No

BUTTERFLY
Cap po* Soc. 

Max. Min.
Plat«» 

po Soc. L
Not 

Prie«
160-103 3MB11 3 1 15 5 * 1M 1 35
160105 5M011 5 1 1 8 9 £ 1.50
160-10« 9M011 8 2 2 15 V 1.70
160-111 11MB11 10 8 2.7 21 1"4' 1.90

Cot. No. Typ« No.

DIFFERENTIAL
Cap. p«f Soc.

Max. Min.
Plof»» 
f-S« L

Not
Prico

160-303 6MA11 5 0 15 5 1 40
160-305 9MA11 8 7 1 8 9 '»V 1.55
160-30« 15MA11 14 2 2 3 15 1* 1.75
160-311 19MA11 19 6 2 7 21 W 1 00

SS E. F. JOHNSON COMPANY
VT? 22 20 SECOND AVENUE SOUTHWEST • WASECA, MINNESOTA

CAPACITORS • INDUCTORS • SOCKETS,* INSULATORS • PLUGS • JACKS • KNOBS • DIALS • PILOT LIGHTS

1 /2( 100 X10-12)(210)2 = 2.2 microjoules. 
Usually ignition energies are re
ferred to in terms of millijoules, 
which gives us a total maximum 
energy of 0.0022 millijoules.

Reference to all available infor
mation shows that minimum ignition 
energies for various gas mixtures 
show most of these energies as being 
well above 0.2 millijoules. There are. 
however, some mixtures at certain 
electrode spacings which begin to 
approach our value of .0022 milli
joules. These mixtures and condi
tions are rare, and it must be 
remembered, require the critical 
spacing and size of the electrodes as 
well as the minimum ignition en
ergy. For this reason we feel that 
the energies produced under maxi
mum conditions are below the criti
cal energy required.

In the case of the capacity actuated 
level control, in the non-oscillating 
condition, the voltage at the probe is 
considerably lower. This voltage is 
always 50 v rms or less, or 70 v peak.

106 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954
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This gives us a maximum energy of 
approximately 0.25 microjoules or 
.00025 millijoules. This is 1 10 of the 
value when the oscillator is oscilla
ting. It is not sufficient, however, to 
say that this indicator, using a bare 
probe, is safe in an explosive gas. In 
addition, the probe is connected to 
the circuit through a 500|i capacitor 
of ample voltage rating to prevent 
breakdown from any voltage present 
in the equipment and we always ad
vise that the probe be completely 
sheathed in a material having a 
dielectric voltage breakdown, such 
as Teflon or Neoprene. These cover
ings always have a minimum wall 
thickness of 1/16 in. which gives us 
a large factor of safety.

While this level control is of
fered in explosion proof form it has 
not yet received Underwriters Lab
oratories approval and may not re
ceive such approval for some time 
to come, as this is the first unit of 
its type ever submitted to them. 
However, let me say that in England, 
they have a somewhat different 
approach to this question of safety. 
Specifications are available covering 
what are termed as intrinsically safe 
circuits and equipment, and I be-
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Fig. 8: Cross-sectional view of typical probe

lieve serious consideration should be 
given to the adoption of similar 
specifications in this country.

This instrument has been pri
marily applied as a level control, 
but it has many other possible uses. 
To enumerate a few: it has been 
used as a counter, particularly under 
conditions of dust or lint when the 
more usual photo-electric types 
might be rendered inoperative due 
to interference with the light beam. 
It has been used as a safety device 
on machine tools where the usual 
metal guard might interfere with 
visibility. In the field of level con
trol it has been equally useful on 
liquids or solids, whether conducting 
or insulating and equally suitable for 
the control of interfaces between 
materials of differing dielectric 
constant. It has found its way into 
almost every industry.

Plant Changes Hands
The Ceramic Condensei’ Div. of 

Radio Ceramics Corp., Angola, Ind. 
has been purchased by the Gudeman 
Co., Chicago, Ill., capacitor manu
facturers. The former Thermflex 
Div. becomes Thermflex Corp.

HIGHER TAPE SPEEDS 
WIDER TAPE WIDTHS 
HANDIES TELETYPE TAPE 

UTO 60 INCHES/SEC.

IN J MILLISECONDS 

WITH THl NEW

DIGITAL MAGNETIC-TAPE HANDLERS

SPECIFICATIONS

High-speed magnetic-tape recorders having low start-stop times give a 
new dimension to data handling by absorbing digital information when 
and where it is made and making it available when and where it is needed.

Model Number 901A 901B 902
Tape Speeds (in./sec.) 30/15 30/15 60/15
Tape Widths 1/2" 1/4" 1/4", 1/2", 5/8'
Number of Tracks 6 2 2 6 8
Start-Stop Time 5 msec 5 msec 5 msec
Reel Capacity 2,400' 2,400' 1,200'
Reel Size 10 1/2" 10 1/2" 8"

•
Digital information corresponding to any phenomenon can be re

corded as the phenomenon occurs, continuously or intermittently, fast or 
slow, and later fed at optimum speed into reduction devices such as 
computers, punch cards and printers.

Speeds of 60 inches per second with 5-millisecond start-stop times 
permit digital techniques to be applied to jobs that previously required 
more expensive but less reliable methods. Typical applications include 
business machine problems, control of machine tools and other high
speed industrial processes, study of fast-moving missiles and telemetering.

Potter Magnetic Tape Handlers offer, in addition to the new higher 
tape speeds mentioned, wider tape widths for more channels with lower 
tape tension controlled by photoelectric servos. And, the price is but a 
fraction of that of much less versatile recorders. Other data handling 
components and complete systems are also available for special problems.

FOR FULL INFORMATION, WRITE DEPT. 1-1

POTTER INSTRUMENT CO., INC.
1 1 5 CUTTER MILL ROAD GREAT NECK, N. Y
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Radar Recordin

(Continued from page 71)

ments sec.

INDEXING TURNTABLES OF EVERY DESCRIPTION

CAN and ROLLER. DRIVES DEVEI

Playback

actuate
ELECTRICAL EQWAMEHT UN EISLER'S IHOEONG TlMN TABLES

FRONT VIEW

that the audible Northjusted

The playback mechanism is shown 
in Fig. 4. The sync separator extracts 
the initial pulses (sync pulses) from 
the video signals and uses them to

achieved. This

sweep generator. The

770 So. 13th St., NEWARK 3, N. J

MBEXWG TURNTABLES

HU-TECH & ELECTRONIC INDUSTRIES • July 1954

TRANSRADIO LTD. 138* Cromwell Rd. London SW7 ENGLAND MUt: mtuu, uuu

sweep generator provides a sawtooth 
current to the magnetic deflection 
yoke in the indicator. The video sig
nals themselves are fed either di
rectly to the intensity grid of the 
indicator for “normal” operation or 
through the “quantizer” which con
verts all signals above the threshold 
to a standard level. This feature 
causes all targets to appear of equal 
strength on the scope face. Signals 
from channel 2 are filtered to sepa
rate out the antenna rate signal. This 
signal drives the deflection yoke of 
the indicator at such a rate as to 
simulate the original picture. The 
“North mark set” is manually ad-

readily achieved in a tape recorder 
of good quality operating at 7.5 
in. sec. Operation at slower tape 
speeds produces some degradation in 
picture quality, but the picture is 
still adequate for most purposes.

indicator to about 150 range ele
ments. Angular or azimuth resolu
tion cannot be better than the beam
width, which in the case chosen is 
3°. It is apparent that a total of 
6000 picture elements/sec. must be 
presented (150 range elements per 
beamwidth or per 1/40 sec.). Using 
a scanner speed of 3600 rpm for con
venience, a picture rate of 9000 ele-

There are many applications where 
bandwidth is much less than in the 
case discussed above. For example, 
a typical long range search radar 
may operate at an antenna rotation 
rate of 5 rpm, a pulse repetition rate 
of 500/sec. and el beamwidth of 3°. 
With an antenna rate of 30°/sec., an 
illumination time of 1/10 sec. and 
a range resolution of 150 elements, 
the bandwidth requirement is only 
1500 cps. This can, of course, be ac
commodated by a tape speed of 1 or 
2 in./sec. The only changes in the 
basic mechanism between this case 
and the one discussed earlier are: 
(1) the scanner speed is reduced to 
about 10 scans/sec., and (2) the P 1 
phosphor is replaced with a longer 
time constant phosphor such as P 12.

DR. CHAS. EISLER M E. PRES.

EISLER ENGINEERING CO.. INC

TILTING TURNTABLES AND POSITIONERS 
A SPECIALIZED CAM MILLING 

SERVICE, SPOT AND BUTT WELDING

WE ARE SPECIALLY ORGANIZED 
TO HANDLE DIRECT ORDERS OR 

ENQUIRIES FROM OVERSEAS
SPOT DELIVERIES FOR U.S.

HILLED IN DOLLARS— 
_ _ _ _ _ SETTLEMENT BY YOUR CHECK 
¡0 CABLE OR AIRMAIL TODAY

Kl F W MX °nd SM SUBMINIATURE CONNECTORS W Constant 50n 63n-70n impedances

TYPE uvF4t IMPEDE O.D.
Cl 7.3 150 .36'
C11 6.3 173 •36'
C2 6.3 171 .44'
C22 5.5 184 .44*
C3 5.4 197 .64'
C33 4.8 220 .64*
C4 4.6 229 1.03’
C 44 4.1 252 1.03*
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mark coincides in time with the ar- I 
rival of the sweep at the top of the I 
scope face. It is set once when the 
playback operation is started and no 
further adjustment is required.

Fig. 1 shows the complete play
back system.

The system can be used anywhere 
that PPI radar information must be 
recorded. An obvious application is | 
at major airports where proper di
agnosis of accidents can be of tre
mendous importance.

Rafax is a registered trade-name of Haller, 
Raymond and Brown Inc., State College. Pa.

m«
ere 
the 
ple, 
dar 
ion 
ate 
3°. 
an

and 
nts, 
nly 
ac- 

L or 
the 
:ase 
ire: 
1 to 
P 1 
iger 
• 12.

arlt

own 
acts 
rom 
n to 
The 
ooth 
ition 
sig- 
di- 
the 

n or 
con- 
hold 
iture 
quäl 
;nals 
epa- 
This 
:e of 
iS to
The 
ad- 

forth

1954

Echo Chamber
(Continued from page 61) 

back to the patch panel and into the 
console. By moving the microphone 
up and down the stairway we have 
some control over the reverbera
tion. This has worked out so well 
we still have not planned any 
changes.

Final Hookup

Fig. 3 shows how the final hookup 
was made. One microphone in the H 
studio is fed into one channel of the Hl 
console. The house monitor ampli
fier on this channel feeds the 
speaker in the chamber. The micro- 
phone in the chamber then feeds E 
the second channel of the console. 1 
This allows the reverberated sound 
to be mixed with the normal studio 
microphone which also feeds the 
second channel of the console.

This method was used because no 
modification of existing equipment 
was necessary and only one patch 
is needed to alter the board from its 
normal position to reverberation.

Refinements may be added in the 
form of equalizers in the rever
beration path to compensate for 
chamber resonance, however in our 
case this has not been necessary as 
no bothersome peaks have been no
ticed. A filter in the reverberation 
loop could also be used to vary the 
effects obtainable.

Conrlu*ion

By utilizing what may already be 
present, or with a little space, some 
hard surface materials and work, a 
reverberation chamber producing 
highly satisfactory results can be 
built. The final design will have to 
be left to the builder, of course, 
since it will depend on the equip
ment and space he may have 
available.

WAVEGUIDES
FOR

RADAR & MICROWAVE
LINK SYSTEMS

We offer complete facilities 
for manufacturing Wave
guide components from your 
drawings and specifications 
— or expert design and 
development to meet your 
needs.

• Precision Cast Waveguides
• Aluminum Dip Brazing & 

Heliarc Welding
• Broadband Waveguide 

Components
• Mixers • Duplexers
• Rotating Joints
• Hybrid Junctions
• Crystal Mounts
• Bends

If rile for Illustrated Brochure

PREMIER
INSTRUMENT CORP.

52 Vi est Houston Slrcet 
New York 12, N. Y.

THE WAVEGUIDE HOUSE SINCE 1943

Federal Telecommunication ’ 4
Laboratories
500 Washington Ave.. Nutley. N. J.
Please send me a copy of “Your 
future is with FTL.“

Stability and opportunity for

ELECTRONIC ENGINEERS
at the "Laboratory in the Sky"

One of America's leading centers of long-range 
radio and electronic developments offers outstand
ing opportunities for accomplishment, advance
ment and stability. Write for booklet describing 
projects, facilities and employee benefits.

INTERESTING ASSIGNMENTS IN:
Microwave Links • Pulse Networks • Radar 

Direction Finders • Air Navigation Systems 
Television Transmitters and Studio Equipment 

Antennas • Computers • Guided Missiles 
Telephone and Wire Transmission Systems 

Microwave and Gas Discharge Tubes • Dielectrics

COUPON TODArA

Federal ।
Telecommumcation !

Laboratoriesi^x
A Division of International Telephone | 

and Telegraph Corporation i Address.

City------ .Zone State
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EXCELLENT DELIVERY
ON

Custom-Built Electronic Transformers

• A Reliable Source Since 1941.

• Both Military and Commercial Unit*.

• Complete Test Facilities, 

* Audio, Power, Choke and Modulation.

• Pulse and Filter Networks with Ferrite 
Cores.

• Fast Delivery on Short Runs and Sam
ple Quantities.

Digital Recording
(Continued from page 69)

used to move the tape past the re
cording heads should be capable of 
fast starts and stops. In addition, 
high tape speeds are desirable 
where it is necessary to record many 
samples in a short period of time.

These features are necessary for 
efficient “speed-changing.” For ex
ample, high frequency measure
ments may be recorded by running 
the tape handler continuously at 
high speeds. In certain applications 
information is produced intermit
tently at random rates. A fast
starting fast-stopping tape handler 
can be arranged to move the tape 
only when needed to record or play 
back a burst of information. Between 
bursts, the machine stands idle.

Telemeter Recorder

LET US QUOTE 

ON YOUR 

SPECIFICATIONS
GRanite 4-8000

AIRDESIGN, INC
241 Fairfield Avenue 
Upper Darby 2, Pa.

SAVtC Va

WRITE FOR FURTHER INFORMATION AND PRICES TODAY

KANTHAL THE KANTHAL CORPORATION
4 AMELIA PLACE, STAMFORD, CONN.

. . . it is lighter in weight (more feet per pound), 
and the per pound price is low. Total savings 
approximately 50%.

. . . Kanthal DR improves the performance of 
resistors and precision equipment. Its elec
trical resistivity is high — 812 ohms per 
circular mil foot — its temperature coeffi
cient is low ( ±.00002°C between —50° and 
+ 150°C), and it has a low thermal EMF to 
copper.

Available in fine gages and all types of in
sulation.

Another example of a system us
ing magnetic recording techniques 
to convert information for computer 
analysis is illustrated in Fig. 3. In 
this application it is necessary to re
cord telemetered information from 
three separate sources for subse
quent analysis by a computer having 
input capabilities much slower than 
the rate at which the information 
was produced.

The information consists of pulses 
occurring on two lines; those arriv
ing on one line are to be added, and 
those on the other line are to be 
subtracted. In addition, the counting 
process can not be interrupted, but 
samples must be taken several times 
a second.

Magnetic tape solves the problem 
as illustrated by the block diagram 
in Fig. 4. The three inputs are indi
cated as Channel A, B and C. Each 
is fed into a separate bi-directional 
counter capable of adding and sub
tracting.

Three transfer gates continuously 
monitor the counts being registered 
by the counters and at regular in
tervals as specified by the Read Rate 
Generator the information is trans
ferred into three shift registers. At 
the same time, information regard
ing the time of each sample is trans
ferred into a fourth shift register. 
Three additional shift registers 
monitor the sign (+ or — ) of the 
three information channels.

Once the above information is 
loaded into the shift registers, a 2 kc 
signal from a separate oscillator is 
routed to the shift registers to trans
fer all readings serially into a mix
ing register that subsequently trans
fers readings with time and sign

110 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954
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information onto the magnetic tape.
The equipment required for trans

ferring the information from the tape 
to a card punch is also shown in Fig. 
4. During playback the recorded 
pulses are amplified and the binary- 
coded decimal numbers are fed se
quentially back into the shift regis
ters. Once reloaded the shift regis
ters move the information through 
four relay matrices into the card 
punch. Playback is at slower rate 
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of the described systems, consider
able economy results from their use. 
Information is permanently pre
served and recordings may be 
played back any number of times 
with complete accuracy. Tapes may 
be stored indefinitely and re-used 
any number of times. A single stand
ard-size reel of tape can store in
formation equivalent to 25,000 punch 
cards.

A tape transport mechanism de
signed especially for this type of 
service is seen in Figs. 1 and 3. Fast 
starts and stops (less than 5 msecs.) 
are made possible by use of twin 
servo-controlled tape tension con
trol systems. When the tension on 
either side of the actual tape trans
port mechanism increases or de
creases, spring-loaded (photoelectri- 
cally sensed) tension arms send 
signals to tape reel motors, instruct
ing them to speed up, slow down or 
reverse, as might be required.

Up to 8 channels of information 
may be recorded simultaneously, 
thus making available 64 binary- 
coded bits of information across the 
tape. Typical pulse densities are 
200 in. of tape, thus permitting re
cording of over 50,000 bits of infor
mation on an inch of tape. Multiply 
this figure by the half mile of tape 
contained on a standard 10V2 in. reel, 
and the information storage capabili
ties of digital magnetic tape systems 
can be appreciated.

n is 
2 KC 
ar is 
ans- 
mix- 
ans- 
sign

SB 331492

From this control room, protected by two-foot 
concrete walls, engineers run dynamic tests on 
jet engines. Engineers of Ford Aircraft and Min
neapolis-Honeywell collaborated on th«- work
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Magnetic Recording
(Continued from page 56)

Characteristics,” Jour Soc. Mot. Pic. & Tri. Eng . 
pp. 470-482, discussion pp 483-484, Apr.

A. H. Persoon, ‘'Magnetic striping of Photo
graphic Film by the Lamirating Process,” Jour. 
soc. Mot. Pit & T<1 Eng., pp. 485-488. discus
sion pp. 489-490, Apt.

E. Schmidt, “Commercial Experiences with 
Magna-Stripe,” Jour. Sor. Fit & Tri. Eng . pp. 
463-467, discussion pp. 468-469, Xpr

E. Schmidt and E W. Frank. "Manufacture of 
Magnetic Recording Materials," Jour. Sm. Hot. 
Pic. & Tel. Eng., pp. 453-462, Apr.

W. T. Selsted. “A Low-Noise F.M R nor ling 
System,” Jour. Audio Engng Soc., pp 213 215, 
Apr.

R. H. Snyder, “History and Deve'opmeM of 
Stereophonic Sound Recording,” Jour Audio Engng 
Soc., pp. 176-179, Apr.

I) E Taylor, “A Recorder Bias a..d Xml o 
Level Measuring Instrument,” E.lectronics, pp. 230. 
232 and 234. Xpr

G. A. delValle and L. XV. Ferber, “Notes on 
XX'ear of Magnetic Heads,” Jour Sm Mot. Pi

EVERY STUDIO...EVERY STATION
needs only these basic audio amplifiers!

EXCELLENT QUALITY-meets highest 
broadcast standards!
CUSTOM APPLICATIONS - these two 
units answer the problems encoun
tered in building custom consoles or 
enlarging present facilities.

1954

• Here are two audio components that offer you maximum convenience for 
application in AM—FM—or TV broadcasting! Why not build your system 
with versatile General Electric equipment... today’s best guarantee of per
formance and continued service.

Choose from a complete G-E amplifier line to fit every broadcast audio requirement!

(renerai Electric Company, Section X48" i
Electronics Park, Syracuse, New York

Please send me complete information on G-E broadcast amplifiers.

For product Information, use inquiry card on last pago.

& Tel. Eng., pp. 501-504, discussion pp. 505-506, 
xpr.

XV. K. We-tmijze, "Studies on Magnetic Re
cording,” Philips Res. Rep., pp 148-157, April, 
pp. 161-183, June 1953; pp. 245-2n'J, Aug. 1953; 
and pp. 343-366, Oct,

"Standards on Sound Recording and Reproduc
ing: Methods of Measurement of Noise. 1953." 
Proc. I.R.E., pp. 508-512, Apr.

E. D. Daniel and P. E. Axon, "The Reproduc
tion of Signal- Recorded on Magnetic lajie. Prm. 
Instn Ein. Eng., pp. 157-167, May.

E. D. Daniel. “The Influence of Some Head 
and Taj>e < onstants on the Signal Recorded on a 
Magnetic Tape,” Prm Instn. Elf.. Eng., pp los 
17 5. Ma.

O. W. Meyer. "The Recording Procr-s in Mag
netic Recording.’’ Bild u. Ton, pp. 134-138, May

X M springer, “Apparatus for the Continuous 
X erv-Long-Period Recording ot Sound.” Frrnmtldi ■ 
tr,h. Z. . pp. 218-219. May

J Racker, “Magnetic Transient Recorder for 
Radiation Pulses," Trle-Trch. pp. o?-94, June.

H. Reed, “Top Tape Recording Performance,” 
Audio Engng., pp. 26-27, 59, June

"New c omputer Tape Mechanism," Ttle-Teih. 
p. 151, June.

(Continued on page 112)

PLUG-IN DESIGN permits simplified 
maintenance plus flexibility of inter
changing units!
COMPACT the small size of these 
plug-in units permits savings of up 
to 50% in space!



READ-RECORD
HEADS

LOW NOISE FACTOR

HIGH FREQUENCY

OPERATION

Librascope read-record heads are 
designed for recording and read
ing on magnetic drums or other 
magnetic storage systems and 
consist of a center-tapped coil 
wound on a toroidal core and 
molded into a temperature-stable 
epoxy resin package long. 
Optimum read-back signal at high 
frequencies is made possible by 
sintered ferrite core, a winding 
with low distributed capacity 
and with back gap eliminated. 
Positioning dowel hole permits 
precise mounting All heads sub
jected to 1200 volt RMS high 
potential test Write for catalog

SPECIFICATIONS:

Crosstalk limited to minus 

60 Db for adjacent 
heads. Resonant frequency 
above 500 KC 

Track width: .090 in.
Gap width: .0015 in.

» Ä ) Computers and Controls

IB KA SCO PE
V V • •*—••• — •••<—. .......a.

1607 FLOWER ST.. GLENDALE. CALIF.

1=1 Hoilyw£2ä
16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, 
TV FILM INSERTS AND KINESCOPE RECORDINGS.. .SOLD WITH 
A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED!

cine-voice
$695 00

TRIPOD 
$325 00

AURICONPRO 
$131000

SUP» 1700 
$465215

POWER UNIT 
$269SO

SOUND RECORDER 
$114900

WRITE FOR FREE 
ILLUSTRATED 
INFORMATION

BERNDT-BACH, I
Ly 6926 Romaine St., Hollywood 38,

nc<
Calif.

MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT SINCE 1931 lllllll^

Purified synthetic products of
reagent quality. Controlled par
ticle size and shape contribute to 
effective control of packing and 
shrinkage. Our know-how can 
help you accomplish best results

Manufactured by highly modern 

processes under rigid laboratory 

control. This ad clipped to your 

letterhead will bring a working 

sample.

COLUMBIAN CARBON COMPANY

BINNEY A SMITH I NCot.tHbut., 
3B0 MADISON AVENUE, NEW YORK 17, N Y.

Magnetic Recording
(Continued from page 111)

‘‘Improved Tape Head,” Tele-Tech, p. 169, 
June.

"NARTB Recording and Reproducing Stand
ards,' June, The National Association of Radio 
and Television Broadcasters.

R. C. Curtis, “Noise Test for Magnetic Re
cording Media,” Electronics, pp. 216, 218, 220 
and 222, July.

D. Eadie, “EDVAC Drum Memory Phase Sys
tem of Magnetic Recording,” Elec. Engng., pp. 
590-595, July.

O. Komei, “Structure and Performance of Mag
netic Transducer Heads,” Jour Audio Engng. So< , 
pp. 225-231, July.

A. H. Mankin, “Improving Response of Mag 
netic Playback Heads,” Electronics, pp. 150-151, 
July.

K. Singer and M. Rettinger, “Correction of 
Frequency Response Variations Caused by Mag
netic Head Wear," Audio Engng., pp. 29, 46-48, 
July

K. Singer and M. Rettinger, “Multiple-Track 
Magnetic Heads.” Audio Engng , pp. 34, 51-52, 
Aug.

M Camras. “Magnetic Recording,” Tele-Tech, 
pp. 81-83, 122, 124-125, 127-128, 132, 134 and 
136, Sept.

H Fletcher. “Stereophonic Recording and Re
producing System," Jour. Soc. Mot. Pic. & Tel 
Eng , pp. 355-361, discussion 361-363, pt. 2 of 
Sept.

J. G. Frayne and E. W. Templin, “Stereo
phonic Recording and Reproducing Equipment," 
Jour. Soc. Mot. Pic. & Tel. Eng., pp. 395-405, 
discussion pp. 405-407, pt. 2 of Sept.

R. L. Miller, "Visual Monitor for Magnetic 
Tape.” Jour. Soc. Mot. Pu & Tel. Eng., pp. 
309-312, discussion pp. 313-315, pt. 1 of Sept

“Portable Magnetic Recorder,” Wireless II arid, 
pp. 409-411, Sept.

C. Andrews and H. R Quick, "Magnetic 
Memory Inventory',” Elec. Mjg., pp. 124-129, 
Oct.

I. L. Auerbach, “Fast-Acting Digital Memory 
Systems,“ Flee. Mfg., pp. 100-107, Oct.

R. F. Blinzler, “Complete Remote Control of 
an Ampex 300,” Audio Engng., pp. 23, 116-117, 
Oct.

E. S. Kinney, “Magnetic Tape Drive,’’ Ma
chine Design, pp. 219-221. Oct.

J. H. McGuigan, “Combined Reading and 
Writing on a Magnetic Drum," Proc. IRE., pp. 
1438-1444, Oct.

S. M. Oster and L. D. Wilson, “An Electro
magnetic Clutch for High Accelerations,” Proc. 
I.R.E., pp. 1453-1455, Oct.

A. M. Skellett, L. E. Leveridge and J. W, 
Gratian, “Electron-beam Head for .Magnetic Tape 
Playback,” Electronics, pp. 168-171, Oct.

“Four-track Film For Stereo Sound,” Elec
tronics, pp. 200, 202, Oct.

K. W. Goff, “The Development of a Variable 
Time Delay,” Pme. I.R.E . pp. 1 578-1584, Nov

D. G. O’Connor, “Magnetic Drum Design," 
Electronics, p. 196, Nov.

L. R. Peaslee, "Tape-Controlled Machines," 
Elec. Mjg.. pp. 102-108, Nov

J. A. Rodgers, “Projector for 16mm Optical 
and Magnetic Sound,” Jour Soc. Mot. Pic. & 
Tel. Eng., pp. 642-665, Nov.

P. Whitney. “Expanding the Tape Recorder's 
Usefulness," Tele-Tech, pp. 78-79, Nov

R E. Zenner, “The Status of Magnetic Re- 
cording,”. Elec. F.ngng., pp 051-954, Nov.

D. W. Thomasson, “Wow Measurements,” 
Wireless World, pp. 579-580, Dec.

MOBILE STUDIO FOR WQAN

This unit used by WQAN, Scranton, Pa., is a self- 
contained broadcasting station with high fre
quency transmitters, tape recorders and audio 
equipment, as well as public address equipment 
all powered by a gasoline engine generator.

112 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954



NEW REVERBERATION UNIT
In use in

the new

Du Mont Tele-Center
Produces a great variety of special effects as well as normal 
reverberation. Model 42-A, $1375.00. Model 40-A, $985.00.

NEW INTERMODULATION METER
New 1 % range— 
for first time 
at reasonable cost

Models 167 and 1671): for laboratories, broadcasters, 
recording studios. Signal generator, analyzer, voltmeter 
in single case. Wide ranges: 40-400 cps and 2-20 kc.

NEW AUTO-SWEEP
Forget about adjusting your 
scope sweep circuit—just con
nect Model 54 between oscilla
tor or test circuit output and 
X-axis input of your scope. 
It synchronizes automatically, 
shows 2 cycles on screen.

precision-designed 
to your specifications

Now you can order direct! 
Your call to Thermador’s new, 
completely self-contained 
Electronics Plant quickly 
brings you the engineering 
ingenuity... the precision de
signing... the dependable, 
quick delivery that has gained 
Thermador’s world wide repu
tation for excellence. 35 years 
of quality service!

Let a Thermador engineer 
work with you to develop the

Write now for 
Catalog T-5.

INSTRUMENT
COMPANY INC

Dept. T„ 133 W. 14 St., New York 11, N. Y

THE NEW ELECTRONIC ! 
“SIGN LANGUAGE"

Thermador 
Transformers

Graphical Symbols 
for Electronic Diagrams
First publication of a pictorial sum

mary of the new standards showing 
symbols of special interest to radio
TV-electronic engineers. These sym
bols will shortly be used in all cir
cuit schematics by the electronic in
dustries.

Reprints of symbols are available to 
all engineers in wall chart size (ap
prox. 15" x 21"), @ 15^ each, cash 
and, or stamps. Order from

TELETECH
t ELECTRONIC INDUSTRIES

480 Lexington Ave., New York 17, N Y.

finest transformer for your 
application, chassis, or per
formance standards. Therma
dor’s complete environmental 
testing facilities make certain 
that each transformer exceeds 
your specifications and MIL 
requirements. One or a thou
sand-certified without delay 
-delivered quickly. Order di
rect. Call us today. Request 
literature from: Electronic 
Division, Thermador Electrical 
Manufacturing Company, 
2000 South Camfield Avenue, 
Los Angeles 22, Calif. PARK- 
VIEW 8-2105

THERMADOR
Electronic Division

SEVEN LEAGUES AHE A D
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7 SIZES

CAN NEUTRAL

500 MCM

100 & 200 AMPS

□ 5742

ILSCO 1000 MCM

SLU 1 I SIZES

CONNORS 1000 MCM

'MANY SIZES AND TYPES

XT 6 SIZES

FUSE CLIPS 6 SIZES

TERMINAL BLOCKS

600 MCM

500 MCM

MU 3 SIZES

WRITE FOR BO-PAGE CATALOG

MARIEMONT AVE , CINCINNATI 27 OHIO

To go at a

FASTER CLIP!
reach for a

MUELLER CUP!
Faster than ever with new 

5 COLOR INSULATORS 
for quick lead identification!

__ RED 
WHITE 
blue

BLACK
T I l • l . • । * - yellow Typical high dielectric p 
insulator on a Mueller dueller dip. 
Alligator clip. up 50 amp,

It's the new technique in color 
coding — to speed your workl 
—Originated by MUELLER: test 
clip pioneers since 1909.

SEND FOR FREE INSULATOR SAMPLES 
AND CATALOG 585H

| CUctrcbrt |
■ Know what it is?

■ How it may affect 
■ your industry?

■ Your profession?

■ Your very life?

J WATCH for the 

■ October issue of

—a momentous issue 
with a subject of 
vital concern to 
electronic engineers

1585H East 31st St., Cleveland 14, Ohio, .... ..................

tele-tech
t ELECTRONIC INDUSTRIES

^BULLETINS

Microwave
An informational brochure describing all 

the major methods used in microwave sur
vey work, and containing pertinent data on 
microwave coordination, economics of mi
crowave, and application of high power 
relay systems is available from Microwave 
Services, Inc., 45 Rockefeller Plaza, New 
York.

Diodes and Transistors
Bulletin C-23 released by Radio Receptor 

Co.. Inc., 251 W. 19th St., N.Y. 11. N.Y. pro
vides operating characteristics and inter
changeability charts for a full line of ger
manium diodes and germanium transistors

X-Ray Techniques
The first issue of a new-style industrial 

house organ, known as the "Radiation Di
gest,” has just been published by the X-Ray 
Dept., General Electric Co., 4855 Electric 
Ave., Milwaukee, Wis. The publication serves 
those fields of industry in which x-ray. 
electron beam and related radiation devices 
are employed.

Test Equipment
New items and replacement types in the 

line of attenuators, waveguide tuners, 
marker generators, etc., manufactured by 
Polytechnic Research and Development Co , 
Inc., 202 Tillary St., Brooklyn 1, New York, 
are listed in a new release which is avail
able upon request to the company.

Magnetic Tape
Details as to physical properties, charac

teristics and use of Audio-tape on “Mylar 
base are outlined in Bulletin 210, which is 
obtainable from Audio Devices Inc., 444 
Madison Ave., N.Y. 22, N Y.

Resistors
The Type HFR High Frequency resistors 

are described in a new release by Interna
tional Resistance Co. 401 N. Broad St., 
Phila., Pa.

Crystals
Catalog 354, a 12-page illustrated brochure 

issued by the Standard Crystal Co., 1714 
Locust St.. Kansas City, Mo., contains infor
mation on the crystal requirements of mili
tary equipment, in addition to specifications 
of individual crystals.

Components
A 36-page guide to electronic components, 

including resistors, deflection yokes, focus 
coils, and i-f and r-f transformers and coils, 
is available upon request from I-T-E Circuit 
Breaker Co., 19th and Hamilton Sts., Phila 
Pa.

Magnetic Amplifiers
A folder issued by Federal Tel. and Radio 

describes a line of magnetic amplifiers and 
highlights their applications in industry. 
Write Components Div.. Federal Telephone 
and Radio Co.. 100 Kingsland Rd., Clifton. 
N.J.

Resistors
The 1954 20-page catalog, featuring the 

complete line of Tru-Ohm resistors and 
power rheostats, contains all pertinent in
formation on resistor specifications and in
cludes data on special rheostat and bushing 
assemblies, taper wound rheostats, etc. Write 
Tru-Ohm Products, 2800 N. Milwaukee Ave., 
Chicago 18, Ill.

Cores
Catalog ML-101 describes the line of lami

nated cores, laminations and dies produced 
by Magnetics, Inc. of Butler, Pa Copies on 
request if written on company letterhead.

For product information, ute inquiry card on last pago. TELE-TECH & ELECTRONIC INDUSTRIES * July 1954
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Transistors

struments, Inc., 6000 Lemmon Ave., Dallas 9,
Texas.

Harmonic Distortion Total better than 3ci

Connectors

Power Resistors

Resistors

wound resistors.

Tubes

___________  Engineering Dept. ________
Tube Div. Tung-Sol Electric Inc.. 95 Eighth 
Ave., Newark 4, N.J.

A 400-CYCLE POWER SUPPLf
BENCH SIZE

105-130 volts

Selenium Rectifiers

which

ard
large section

Potentiometers
The new 'TIC Potentiometer Handbook”

Paramus New Jersey

Broadcast

Nothing upsets Jim since he’s been specifying
little G-E bulbs in his design plans

Batteries

OTHER AVION PRODUCTS
Electron« Chopper, Electronic Inver

Printed Circuits

BULLETINS

General information on the Tung-Sol line
of receiving tubes and germanium diodes, in 
addition to specifications on new receiving 
tubes are contained in new release by the 

ElectronCommercial

Bulletins containing engineering data on
both the 900 and 901 general purpose silicon 
transistors and the X-15 medium power sili-
con transistor are available from Texas In

THE/NEW FREQUENCY CONVERTER

Plugs into 60-cycle line

• Delivers 100 volt-amperes

• Output frequency and
amplitude adjustable
through entire AN-E-19
Range: 380-420 cps

Frequency Regulation: Better than * 1 cps
Voltage Regulation: Better than

The small size (17" Iona x 11 W wide x 9 high), power output

rial 
Di- 
iay 
trie 
ves 
ay. 
ices

the 
ers.
by 

Co . 
ork. 
ail-

• the 
and 

it in- 
d in- 
ishinp 
Write
Ave.,

(100 V-A , and low cost afford the convenience of using one

Complete electrical data and physical di
mensions on more than 24 Yardney Silvercel 
Batteries can be obtained at a glance from 
a new Application Guide available from 
Yardney Electric Corp., 105 Chambers St, 
New York City.

A comprehensive treatment of selenium
rectifiers, their applications, and design con
siderations is contained in Catalog ” —

available from Rectini
No. 666

------------- ------- -------- ier Div.,
Sarkes-Tarzian. Inc., 415 No. College Ave , 
Bloomington, Ind. In addition to the stand-

interchangeability charts, ____  
devoted to design formulae.

there is

An interesting 8-page brochure prepared 
by Photocircuits Corp., Glen Cove, N.Y. ex
plains in details the steps in the production 
of printed circuits, and describes methods 
by which they may be applied.

A new bulletin describing aluminum hoods 
and pressurized plugs for use with their line 
of E-Z Release series Continental Connec
tors is available from Electronic Sales Div 
DeJUR-Amsco Corp., 45501 Northern Blvd .

Three new catalogs describing broadcast 
equipment are available from R.C.A. Catalog 
B. 423 describes the new RCA Video Dis
tribution Amplifier—Type TA—3A; Catalog 
B. 424 covers the new Pulse Distribution 
Amplifier; and Catalog B. 377 provides in
formation the Type TS-5A Video 
Switcher. Write Engineering Products Div. 
R.C.A., Camden 2. N.J

Oscillograph
A two-page color folder issued by Allen 

B. Du Mont Laboratories, Inc., Instrument 
Div.. 760 Bloomfield Ave. Clifton, N.J. 
describes the new Type 323 cathode-ray 
oscillograph.

The Daven Co., 191 Central Ave., Newark.
N.J. announces its latest 32-page catalog 
covering "Super-Davohm” precision wire-

Form 79-8. a new 27-page catalog issued 
by P. R Mallory A Co., Inc., 3029 E. Wash
ington St., Indianapolis 6. Ind., is devoted to 
wire-wound fixed and adjustable vitreous- 
enamel power resistors and rheostats.

contains 207 pages and 189 illustrations. 
Available at Technology Instrument Corp..
531 Main St.. Acton, Mass. Price of $2.00
includes periodic releases.

converter for each bench set-up. Four hundred cycle power
handling capacity need be paid for only as required

Send for complete data on this new Avion product

£ AVION
«Hb INSTRUMENT CORP

299 Highway No. 17

Jim’s learned that General Electric can supply him with just
the bulb he needs to fill his design specifications ... no matter
what the job may be. Like Jim, you can find the right dial lamp,
glow lamp, or indicator lamp from the complete line of de-
pendable, long-life G-E bulbs. For more information, write
General Electric, Dept. 166-TT-7, Nela Park, (.leveland 12,0.



FOR:

240record LPconverted

Material List

Mr. P. F. McCaffrey, Stillwell 4-9000, Extension 416

Pads

Caldwell-Clements, Inc

F| PERMAG CORP., 210 TAAFFE PL, BROOKLYN 5, N Y.-Phone MAmV^ì lX

Automatic Control Instruments 
Electronic Navigational Aids 
Magnetic Amplifiers

Airborne Armament System' 
Guided Missile Controls 
Computing Equipment

An interesting challenge for senior design engineers to work 
directly with top project supervisors helping through the 
prototype stage new developments in:

complete listing of electronic products 
up-to-date list of manufacturers 
exclusive new Localizer Index 
extensive listing of trade names 
directory of electronic distributors 
directory of representatives (“Reps”) 
TV-electronic consulting engineers 
TV-radio-electronic engineering societies 
complete finding index (alphabetical)

For these jobs we are interested in men with two or more years experience 
in electro-mechanical work related to the above fields or in men with 
superior scholastic records in physics, electrical, electronic or mechanical 
engineering.

Design Engineering, Practical Research, 
Investigations of Theories, Functional Analysis

nemite. For 7% and 15 ips the Mag
necord is used.

With the advent of tape, continu
ous disc recording exceeding fifteen 
minutes duration was discontinued 
and one of the 6-N Presto tables was

Pl—50 ohm bridging pad
P2 thru P7—500/50 ohm matching pads

lines/in. A disc monitoring arrange
ment is used which enables the op
erator to check a recording at the 
cutter. A 5,000 ohm transformer is 
bridged across each 500 ohm cutter 
and a small speaker connected to the 
voice coil winding. This insures that 
no blank discs will be forthcoming 
due to the amplifier output being 
fed in error to the cutter not in use.

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

The system is inexpensive since an 
ordinary ac-dc receiver output 
transformer may be used.

The tape editing arrangement is 
far superior to the scissor-wielding 
method as anyone who has had the 
experience of having a half-mile of 
tape distributed about himself and 
the surrounding territory will agree. 
The method is standard, the output 
of one tape feeds another recorder. 
When a portion is to be edited out, 
the recorder receiving the edited 
tape is stopped while the undesired 
portion is run off on the other. When 
this portion ends the edited tape is 
again started. Care must of course 
be exercised during the editing that 
the proper spacing is allowed on the 
edited tape, and that a portion of 
the old recording is not left on the 
tape in these intervals due to the 
erase head being off while spacing. 
For this reason it is good practice to

Are you using the TELE-TECH & 
Electronic Industries DIRECTORY?

Our policy of permanency of positions and continuity of service does not 
allow us to employ engineers unless there is a clear and definite need for 
them projected years into the future. And we promote from within.
If you can qualify, we urge you to contact by mail, or if in N. Y. C. phone:

P£*MAG
**'*«•»

cutting
'"C'sion C’"*O«NC 

**GNfhZ(Nc

FORD INSTRUMENT COMPANY
Division of the Sperry Corporation 

31-10 Thomson Ave., Long Island City, N. Y. (20 minutes from the heart of New York City)

YOU’LL LIKE WORKING
• Not too large, not too small
• Stable but progressive company
• N. Y. C. location with all its addi'ionai 

varied opportunities
• Above-average fringe benefits

. . . an important where-to-buy source 
book including . . .

DEVELOPMENT 
ENGINEERS

UTHORIZED SALES AND SERVICE 

CARBOLOY DEPARTMENT « 

OF GENERAL ELECTRIC CO.

Switches:
1, 2, 6—DP3pos Mallory 3223J
5—DPDT Mallory 3222J
3, 4—4P3pos Mallory 3243J
7—4P3pos, shorting contacts, 

Mallory 3143J

Jacks:
JI—88-A input
J2—tape recorders output
J3—remote input, console 1
RI—500 ohms 20 watt
T1, T2—5,000 ohm output transformer

hi ALNICO
B PERMANENT MAGNETS
■Hr '

r Cast and Sintered CARBOLOX Permanent Magnets 
. —

AT FORD INSTRUMENT
• Pension Plan
* Nine Paid Holidays
• Two Weeks vacation with pay
* Tuition assistance for further related 

studies

480 Lexington Ave., 
New York 17, N. Y.

Telephone: Plaza 9-7880

EXPERIMENTAL OR PRODUCTION QUANTITIES 

call PERMAG 
For Prompt Attention

l ape & Disc System 
(Continued from page 65)

Q—Cannon Connectors, Tape Rack Leads

Terminations

A—Transmitter Line
B—Console 2, Line 2
C—Console 1, Line 2
D—Remote Input Console 1

FORD

ALL SIZES 
ALL SHAPES

WE CARRY 
IN STOCK.

ALL ALNICO 
GRADES



IPatenledl

Precision machined,tape
lightweight, rugged.

ma

OVERALL PERFORMANCE MAKES

ANY SET A BETTER SET

en

Send

SARKES TARZIAA. Inc

2057 West Charleston Street lì loo m i neto n. In d in n aPRECISION
Also Mfrs. of PRECISION Coil Bobbins
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The only NON-MAGNETIC Recording 
makes editing easy. Pays for itself in 
is the fastest-acting precision splicer.

Tape Splicer that 
time saved—for it

Plant No. 2: 79 Chapel St.. Hortford, Conn

PRODUCTS, INC

Write today for Arbor List of over 2000 sizes 
specifications for free sample.
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NONMAGNETIC
Recording Tape Splicer

perfect 90°, at 67l/2°s or it 45°. 
the recording tape firmly in place 
the splicing tape to the exact vs

The spring pads hold 
as the side knives cut 
idth of the recording 

beautifully finished;

The cutting arm has three knives: The center knife is 
directional and can be pivoted and set to cut either at

NOW available for prompt delivery 
The NEW “ALONGE”

163 West 23rd Street 
New York 11, N.Y.

Whatever your specific needs, depend on PRECISION 
PAPER TUBES to meet all requirements. Spirally wound 
under pressure, PRECISION PAPER TUBES are sub
jected to rigid tolerance control to insure strict adherence 
to specifications and provide maximum winding space. 
PRECISION PAPER TUBES possess 15 to 20% greater 
strength, yet are light in weight.
Made from the finest dielectric kraft or fish paper, phenol 
impregnated, acetate or combinations, PRECISION PA
PER TUBES afford high insulation, heat dissipation and 
moisture resistance. Available in any size, shape, I. D., or 
O. D.—any quantity.

CUTS 
Recording 
Tape

PAPER TUBES

PRECISION PAPER TUBE CO

TARZIAN 
TUNER

UV 13
All Channel 

Combination I HF-I HF



of fl°*both s«*«»

bronze,

P 406 CCT

S 406 AB

PRECISE LIMIT SWITCHING

i, California
IMENTS INC.

Helipot Corporation / South Pasadena,
a division of beckman instruments, inc. ■tCXMAN

FOR PUBLIC ADDRESS

GENERAL CONTROL LIMIT SWITCHES
hnical paper

phosphor bronze 
contacts engage

Socket 
cadmium 

brass, ‘

Presented at A.I.E.E. Conference 
cn Feedback Control System,

by D.C.Duncan
General Mgr., Helipot Corp.

molded bokehte. 
polarized. Steel 
crockle enamel.

DU-L
3-posifion 

Leaf Actuator

Strips- Write

GENERAL CONTROL COMPANY
1200 Soldiers Field Road E»t 1934 Boston 34, Mass.

Helipot„_

contacts P' - har(j
, plated. P'ug conK,CU 
cadmium placed.

GERISCH MICROWAVE 
FREQUENCY MULTIPLIER

To measure or generate 
microwave frequencies up to 12,500 me...

Wide Frequency Range 

Continuous Coverage 

Extremely High Accuracy 
and Stability

Containing a new and original circuitry 
development, the FM-4, with 
suitable driving source allows you to 
measure frequencies from 100 mc. 
to 12,500 me., or to generate frequen
cies from 500 mc. to 12,500 me. 
with continuous coverage, and extreme 
accuracy and stability.
ACCURACY: (with Model AM-1 Driver) .00001% 

(with Model FM-3 Driver) .001%
POWER SOURCE: 105-127 volt. 60-cycle AC

GERISCH PRODUCTS.INC

Characteristics 

of Precision 

Servo Computer 

Potentiometers

Pot further information, contact 
your nearest Gertsch Engineering 
Representative or write ...
11I4Î 41 Mississippi Avenue 
Les Angeles 75. California

a Hrllpot Technical Information Service

Write today 
for your free 

copy of this 
Technical Paper. 

Ask for Data
File 706

For product information, use inquiry card on last page.

RADIO, and kindred fields, 

specify JONES se4R°I°S 

PLUGS AND 
SOCKETS 

of proven quality!

Double Contaci A«°
knife-switch socke

Insulation 

ond .«ta» 
Co« 1* bak'd, 

2. 4. ’■ ”

Cno or panel mounting, 
intacts. CP comp|ete I,ne, m 

’"^motion c<jnncC,
Jones Cata'°9 Sockets, Terminal 
ing Devices. PM»-

Howard B. J o e s Division

I l L Î n c :.

PATENT NO. 102,089

LIMIT SWITCH
The A-C-O, a new development in 
off-on Limit Switches, is an inno
vation for use on machine tools 
and other Limit Switch applica
tions. The first press transfers the 
contacts; the second press restores 
them. Contacts are maintained at 
the completion of each plunger 
stroke.
I 'ses long-life "duop" mechanism.

COVER SUPPLIED.
Write for Bulletin TT-500.

Cut-away view
DU-S 

Standard Actuator

"duop"
SLOW MAKE LIMIT SWITCHES

The "du op” Limit Switch is standard 
dimensionally, but has many unique 
advantages. Direct-acting, mechanical 
lost motion is eliminated.

LONG LIFE
Under laboratory conditions it 

' showed no appreciable signs of 
wear after 100,(MM),000 actua
tions. This results in reduced 
replacement costs and less time 
lost through maintenance.

Other actuators available.
Write for Bulletin TT-400.
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PRECISION IN
MICROWAVE

TRANSMISSION

TYPE V, Vertebra

TYPE L, Interlocked

Dogwood

RATORIE^

West Coast Office

954 1954TELE-TECH & ELECTRONIC INDUSTRIES

Westron, 6907ft Melrose Av,;
Los Angeles 38, California

TYPE S
Seamless-Corrugated

“mike to antenna” 
package off the finest 
equipment available?

Road, Fountain City, 
Knoxville, Tenn

1930 Hi-line Drive
Dallas, Texas

2700 W, Olive Ave.
Burbank, California

Be sure to get a 
Collins estimate 
before you order 
new equipment. 
Collins Broadcast 
experts can be 
reached at any of 
these offices . . .

1500 Thomaston Road
THOMASTON, CONNECTICUT

Three different basic constructions— 
to meet almost every installation re
quirement. Unsurpassed electrical 
properties under deformation. They 
are advanced in design, proven in 
service. Write for literature and/or 
consult with our field Engineers.

Technicraft also produces custom 
built microwave plumbing, and a line 
of microwave test components.

Write for literature.

(Continued from page 67) 
of 3.75, a Distance Factor of 1.93 and 
a Unidirectional Index of 14.

It is evident, therefore, that the 
ultra-cardioid is a much better pat
tern for applications in which it is 
desired to exclude the rear sounds 
than the more commonly used car
dioid pattern. Therefore, the ultra
cardioid pattern was selected for the 
new microphone.

From the previous section it is 
seen that the new microphone should 
have a phase-shift network capable 
of shifting the pressure at the rear 
through an angle o>dl/cv where dt 
corresponds to (1 — .63)/ .63 = 59% 
of the front-to-back distance. The 
acoustical design of the microphone 
to achieve this objective will now be 
described. The microphone is shown 
in schematic cross section in Fig. 6 
with its equivalent acoustical circuit.

At the top is the ribbon transducer 
showing that the pole-pieces are 
tapered to concentrate the magnetic 
flux at the ribbon. The tapered por
tions form a funnel oriented toward 
the front of the microphone. The 
funnel is equipped with a short rub
ber horn which has the dual func
tion of sealing the open ends of the 
magnetic structure and of improving 
the response at the high-end of the 
spectrum.

At lower audio frequencies the 
horn merely adds an acoustic mass 
or inertance loading upon the ribbon. 
The front entry, including the horn, 
can be assumed to constitute an 
acoustic impedance comprising the 
inertance of the horn, Ln, the inert
ance of the ribbon, Ln, and the

Tape & Disc Sy stein
(Continued from page 116) 

erase a tape before using it to re
ceive an edited recording.

The installation has proven to be 
well worth the cost and effort. Re
corded program quality has im
proved due to the increased use of 
tape and its editing possibilities. 
Outside events are easily covered 
with a portable tape and the results 
simply edited when necessary. Re
cording costs have been cut due to 
the flexibility of the installation as 
well as the many program sources 
available while on the air. Our re
quirements have been satisfied for a 
small station unit that will consist
ently deliver professional results 
with convenience and flexibility in 
operation.

with dozens off 
equipment sources

855 35th St., N.E.
Cedar Rapids, Iowa

11 W, 42nd Street
New York 36, N. Y.

ECHNICRAF

COLLINS



CONDENSER 
MICROPHON E S

"Studio” 
Model 

CM2030C

Miniature Microphone
(Continued from page 119)

acoustic compliance of the ribbon CR. 
These elements taken in series con
stitute the front impedance of the 
microphone, Z3. The ribbon element 
is attached to a box-like structure, 
the rear part of which is provided 
with an acoustical impedance ele
ment in the form of a cloth mounted 
on a grille-work. This element de
fines acoustic resistance and inert- 
ance, Rj and Ln respectively. The 
box has a given volume V which 
constitutes an acoustic compliance 
c2 = V/P„y.

The sound pressure at the front 
of the microphone is designated as 
pa and at the rear of the microphone 
pb. In the equivalent circuit diagram 
these pressures are shown as poten
tials to ground at the terminals 
corresponding to the entries into 
the network. U3 is the fluid velocity 
into the front entry and, therefore, 
it determines the velocity of the rib-

ferric

to the manufacture 
of your

FERRITES

Professional
Model J 

CM2001J

Pioneers in Audio
30-15,000 cps ±3 db

CAPPS CONDENSER MICROPHONES 
ore designed and produced for 
those who can afford or must have 
the finest.

Gracefully styled in soft metallic 
satin and grey finishes CAPPS CON
DENSER MICROPHONES are unob
trusive and add quiet distinction to 
any setting.

Three models to choose from, sup
plied COMPLETE with preamp, 
power supply and cables.

CAPPS ’Professional" CM2001 $125.00*
CAPPS “Studio" 30 Ohm CM2O3OC $188.50*
CAPPS "Studio" 250 Ohm CM225OC $188.50*

’Net price subject to change.

FRANK L. CAPPS & CO., Inc.
20 Addison Place, Valley Stream, N.Y.

° <5 0 50 0 63 0 7$
FRACTIONAL CONTRiBUTif» OF GRADIENT - k

Fig. 5: Ultra-cardioid is highly directional

bon element and in turn the gener
ated voltage. Solving for U3 the 
following equation is obtained:

Pa “ Pb (1 — W2 L|Cj+j wCjR i) 
L, = —-------------------------------------- (7)

Zj +Z1/ (1 — or L1C 2 +j wC2R1)

If it is desired that pb should be 
shifted in phase through an angle 
.59j d cv, the quantity in parenthesis 
must be made equal to the unit vec
tor cos. .59j d/cv + j sin .59jj d/cv. 
Expanding these quantities the fol
lowing approximate relation is ob
tained:

1 — w* L.1C2 + jw C2R1 — 
.59* d2 .59 w d

1-------- ------------+j—----------... (8)
ZcT c.

Equating the corresponding terms 
in this last equation we obtain the 
following network relationships to 
produce ultra-cardioid operation:

= .59 d/cy (9)
and

= .592 d2/2cv2 (10)
These equations provide a unique

You’ll be well repaid by getting 
the facts on a special group of 
Pure Ferric Oxides, developed 
by Williams especially for use 
in the manufacture of ferrites.

Williams Ferric Oxides analyze 
better than 99% FejOj. They 
contain a minimum of impuri
ties. They are available in a 
broad range of particle sizes and 
shapes. zXmong them, we’re cer
tain you’ll find one that’s "just 
right” for your requirements. 
The proper application of Ferric 
Oxides to the manufacture of 
Ferrites is our specialty.

Tell us your requirements . . . 
we’ll gladly send samples for 
test. Chances are good that our 
Ferric Oxide "Know How” can 
save you considerable time and 
money. Address Dept. 30, C. K. 
Williams & Co., Easton, Pa.

Ü
COLORS & PIGMENTS

C. K. WILLIAMS & CO.
Easton, Pa. • East St. Louis, III. 

Emeryville, Cal.

| We alto produce IRN Magnetic Iron I
' — — powders for the Electronic Core In-

IdusHy, the Magnetic Tape Recording Indus- I 
fry and others. Write for complete technical I 

। information. I
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300 OHM IFAD 300 OHM

5 reasons MICROPHONE CABLESE

INDOOR AERIAL WIRE

CORD

------ CORD SETS & —

POWER SUPPLY CORDS

New Products Division

Fer product Information, use inquiry card on last page

Maximum accuracy
—Corning Type N

For high temperature

Types 5 and *

The resistive element of Corning Re-

t ures.

TRANSMISSION LINE
CABLES

CABLES

RADIO — TELEVISION
WIRE

July 1954TELE-TECH 4 HFCTRONIC INDUSTRIES

PLASTICS
CORP.

21-25 Foster St.
Worcester, Mass.

Southern Plant
Monticello, Miss.

No need to use oversize resistors to
overcome solder heat noise. Fired-in-silver bands afford low-
load resistance, low-noise termination. These resistors are so

C orning Resistors are im-Moistureprool

10509A and M1L-R-11804A.
No need to coddle Corning Re-

operation — Corning

For high frequency
—Corning Type H

Wires & Cables

why Corning film-type resistors meet
your most exacting circuit needs
sistors is so stable it can be cycled from near absolute zero to 
red heat without impairing its electrical properties. These re 
sistors withstand high-ambient and high-operating tempera 

pervious to moisture. They meet specifications for maximum 
resistance change under moisture resistance tests of MIL-R- 

sistors. Drop them or scratch them. Neither affects them. The 
film material is fired in at a red heat and makes an integral 
contact with the heat-resistant base. You end special handling 
and assembly costs.

quiet, noise is difficult to measure. Excellent for signal-level 
high-gain amplifier stages.

Iron I
In- ’ 

dus- I 
lirai '

5. They’re Space-Saving You can couple Corning
Resistors close—without damage or fear of creating noise.

That’s not all! Corning Resistors have other important 
characteristics to help you. And there are 16 different types.
covering a resistance range from 10 ohms to 1 megohm; rat
ings from watt to 150 watts. Write today for technical 
descriptions of all of them.

CORNING GLASS WORKS
CORNING, N.Y.

<02 ertMecJ- ,uuau¿ .<

ft P-Hfl LO
Radio Television & Communication

INTERCOMMUNICATING
& PUBLIC ADDRESS

ROTOR CABLES

Quality Products for
Quality Results!

Complete
catalog on request!

PUALO



engineers... 
physicists... 
STYMIED?

Have you come to a standstill 
in your work — future stymied?

Then by all means let us tell 
you about Mclpar and the inter
esting assignments it can offer 
qualified men. We re increasing 
our engineering staff again . . . 
for the eighth consecutive year 
— and that means a real "ground- 
floor opportunity” for you.

We have a variety of chal
lenging project assignments, both 
military and commercial includ
ing the following:

• Data Handling Equipment 
f magnetic cores, magnetic

> ecording equipment, digital 
computing techniques, analogue 
to digital conversion, shaft 
digitizers)

• Flight Simulation 
(servomechanisms, pulse, 
circuitry, electronic cabling)

• High Frequency Antennas
• Audio and Video Circuit Design
• Small Mechanisms Design
• Mechanical Packaging of 

Electronic Components
• Measuring Techniques and 

fundamental investigations of 
the behavior of Mechanical 
Systems

• Radioactive Tracer Techniques
• Instrumentation and Control

Devices
(servo, pneumatic and electric

A grand future awaits you at 
Mclpar— and pleasant living in 
the delightful suburbs of the 
Nation’s Capital. Write us today 
for personal interview in your 
locality.

Address Personnel Director

440 Swann Avenue 
Alexandria, Virginia 

or Galen Street 
Watertown, Mass.

A SUBSIDIARY OF THE 
WESTINGHOUSE AIR BRAKE CO.

Miniature Microphone
(Continued from page 120)

for every application...

choice of C2, Rj and Lj to achieve the 
ultra-cardioid pattern.

Another interesting observation in 
the denominator of Eq. 10 is that = 
R] -I- jL, which is, at low frequency, 
effectively in series with the trans
ducer impedance Z3. Suitable choice 
of R, provides critical damping to 
the ribbon transducer resulting in 
excellent transient response.

rv
ATLAS MIKE STANDS

most complete— 
most diversified 
line in the worldl

ATLAS SOUND CORP.
1445 • 39th Street, Brooklyn 1 8, New York 
In Conodo Aflat Iodio Corp I’d Toronto. O«t

Itenign mid ( rnintruetion

The basic transducer element is 
the ribbon cartridge, shown in Fig. 
4. It consists of two horseshoe
shaped magnets with magnetic pole
pieces between. Within the gap 
formed by these pole-pieces is sus
pended the corrugated aluminum 
ribbon—which has a length of 1 in., 
a width of .074 in., and a thickness

flexible goote neck to a tiny 
fitting—whatever your need in 
mike »tond» ond occeuorie»— 
depend on it, ATLAS hat it for 
you. Designed and manufac
tured for highest stability, 
quiet, ease of operation, dura
bility. And backed up 100% 
by ATLAS—world leader in mike 
stands, public address loud
speakers and accessories for 21 
years.
Compare them all at your dis
tributor—You'll make your next 
mike stand an ATLAS.

Fig. 4: Magnetic housing-equivalent circuit

of .0001 in. The ends of the ribbon 
are clamped in place, and are sol
dered to insure good electrical con
tact.

Into the front of the magnetic 
structure is inserted the form-fitting 
rubber horn described before. This 
horn improves the high frequency 
sensitivity; and it seals the ends of 
the ribbon structure, insuring that 
sounds reach the rear of the ribbon 
only through the phase-shifting net
work. A view into the front of this 
horn is shown in Fig. 4. At the inner 
end of the horn may be seen the 
metal screen, one of which is placed 
on each side of the magnetic gap 
to provide protection and to prevent 
distortion of the ribbon due to exces
sive motion, however caused. The 
mouth of the horn is covered by a 
fine-mesh dust- and wind-screen, 
which has been omitted in this 
photograph to permit the interior 
view.

In Fig. 1 is a partly-disassembled 
Model 333 microphone. At the left

For determining the force required 
to actuate delicate mechanisms.

precision mechanisms and spring tensions
of ELECTRIC CONTACTS RELAYS
CLOCKS - TELEPHONES - BUSINESS MA
CHINES - MICRO MOTORS for Electric 
Razors - WINDSHIELD WIPERS - TIME 

SWITCHES - ETC. ..

Here is a 
new instrument 

that has quickly 
become an indispens

able aid to measure, cali
brate and standardise the

THE DYNAMOMETER IS AVAILABLE IN 
2 SIZES WITH OPERATING PRESSURES 
RANGING FROM 5-15 GRAMS TO 100- 
1000 GRAMS.

WRITE FOR ILLUSTRATED FOLDER

GEORGE SCHERR CO.. Inc.l
200-U LAFAYETTE ST. • NEW YORK 12, N.Y. ■

122 For product information, use Inquiry card on last pago. TELE-TECH & ELECTRONIC INDUSTRIES • July 1954
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Fig. 7: Measuring random and frontal sounds

The microphone head has
of 1 depth of 1

eadily

CHARACTERISTICS

Negative temperature coefficients

Negative voltage coefficients

Compactness

operated color camera having

1954

♦he 
fine

MA- 
:tric 
riME

height of 3% in.
Where additional shock-mounting

SOUND EFFECTS FILTERS 
TYPES 7077LX & 7077HX

width 
., and

equired, this head

BULLETIN 4906 
has full detail*. Send for a 
copy. Attention Dept. QR

Non-hygroscopic base specially proc
essed against humidity

TELE-TECH & ELECTRONIC INDUSTRIES • July

IE IN 
.URES 
> 100-

at either side of the case.
The response-frequency charac

teristic of the Model 333 is shown 
in Fig. 2. A “Voice-Music” switch 
has been provided to insure flexibil
ity of operation. The Model 333 uses 
a tapped output transformer and 
switch, which permit operation at 
“Low,” “Medium” and “High” im
pedances—corresponding to 35-50 
ohms, 200-250 ohms, and 30,000 ohms 
respectively.

is the entire case—complete with 
its shock-mounting base, Cannon 
connector, swivel, and with two 
switches, a transformer, and a choke 
in place and wired. In the center is 
the cartridge proper—consisting of 
the magnetic structure, rubber horn, 
and a mounting-base, which, when 
assembled in the case, provides the 
acoustic phase-shifting network. At 
the extreme right is the decorative 
front grille which also assures dust 
and wind protection. For conven
ience in styling, the rear port has 
been divided into two sections placed

adaptable for such mounting, and 
one form is shown in Fig. 4.

sox
MOLDED RESISTORS

appropriate color filters and optical 
arrangements, it requires only 350 
ft.-candles of incident incandescent 
illumination on the scene and a lens 
stop of f:5.6 to translate colors with 
high accuracy.

Three of these image orthicon 
tubes are required with each color 
TV camera—one for each of the 
primary colors.

Color TV Camera 
Tubes Available

The RCA color TV camera tube 
formerly available to broadcasters 
and equipment manufacturers only 
on a sample basis, is now a full- 
fledged commercial product, accord
ing to Douglas Y. Smith, general 
marketing manager of the RCA Tube 
Div.

An image-orthicon type, the tube 
(RCA 6474 1854) resembles in size 
and shape the camera developed by 
RCA for black-and-white TV. When

30% 
mike
>ud-

RATING-3 watts-100 to 100,000 
megohms

SERVICE —High voltage equipment such 
as electrostatic generators, atomic energy 
equipment, etc.

Negative temperature 
ana voltage 

coefficients

Good stability, durability, mechanical 
strength

Non-deterioration cf values due to age

INDUSTRIAL DIVISION
DENTAL MFC. CO. „e—10 EAST 40th ST.

Western District Office ■ Timet Bu Id ng. Long geecn. Celif.

for better audio consoles

use in your present

console

equipment up to date

Instantaneous control of

found in these new Cinema

sole. These and many other

units are described

Write for your copy today

DER

FACTORY REPRESENTATIVES 
THROUGHOUT THE NATION

EXPORT AGENTS: Frazar & Hanten, Ltd.
301 Cloy St Son Francitcs Calif U.S.A

filter units is a "must

CINEMA ENGINEERING CO.
DIVISION AEROVOX CORPORATION 

1100 CHESTNUT STREET • BURBANK. CALIF



(Continued from page 74)

ing the sensitivity of oscillographs
making other preliminaryand

hermetically sealedcircuitry in

loads (5, 200 or 1200 ohms). The 511A

& 20-PIN

WIDTHS

motors

RELAY NOA

phones

INPUT IMPEDANCE: 100 K

lock,

manufactured by Dictoceiver.

Technology Instrument Corp.
7123 N. Main St., Brockton 64, Mass.

ALDEN 
BASIC 

CHASSIS

ALDEN 
PLUG IN 

PACKAGES

eject chassis with 
half turn of the

ALDEN 
MINI TEST 

POINT JACK 
#H0BCS

Optimum 
Load

Audio 
Signal 
Generator

Audio 
Frequency 
Power 
Oscillator

ALDEN 
MINIATURE 

EUSE-LITE 
Ä440-4FH

ALDEN 
MINIATURE 
PAN i LITE 

#86L

Monitor eoch plug-in unit with tiny Alden Tell- 
Toles thot spot trouble instantly, permit checks 
while operating, from front ot panel.

Fig. 3: Transistorized servo amplifier

OUTPUT SELECTOR 
(Front Panel

5 ohms
25 ohms

200 ohms
1200 ohms 
ohms shunted

aircraft, mobile interCentralize unit interwiring ct a single accessible 
point of check, with Alden Back Connectors and 
Serve-A-Unit Lock which allow color coding and 
symboting that "reads like a book".

. . . a general purpose laboratory power ampli
fier featuring low distortion, low noise and 
excellent phase characteristics throughout the 
frequency range from 50 cps. to 50 kc. A choice 
of four outputs available to match various

ALL THIS CAN BE 
ACCOMPLISHED 
WITH STAND
ARD ALDEN 
COMPONENTS

medium performance

To get details request 
free: "Plug-in 

Handbook Data" /

Mount the circuitry planes in Alden Plug-in 
Packages and Basic Chasses which can be 
yanked out and replaced in 30 seconds.
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Voltage 
:. GainControl)

Position 1
Position 2
Position 3
Position 4

calibrations of electronic systems.
A completely self-contained tran

sistorized servo amplifier the 434-B, 
(Fig. 3) is manufactured by Indus
trial Control Co., Wyandanch, L.I., 
N.Y. It features transistor-magnetic

Output Characteristics and Gain (for 0.5% max 
allowable harmonic distortion):

proximately 10 uuf.
FREQUENCY RESPONSE: At 10 watts or less 
output, essentially flat from 50 cps to 30 kc, 
down 0.5 db at 50 kc. At 10 to 16 watts, es
sentially flat from 50 cps tc 30 kc, down 1.0 db 
at 50 kc.
HARMONIC DISTORTION: At 10 watts or less 
output, less than 0.5% total harmonic distor
tion (rms). At 10 t > 16 watts output, less than 
1.0% total harmonic distortion (rms).
PHASE SHIFT: 1.0° ±1.5° from 50 cps to 10 kc. 
Phase shift may be compensated at any single 
frequency to remain constant for all gain set
tings. Phase shift may also be made zero for 
a single frequency and a single gain setting. 
INTERMODULATION DISTORTION (rms): Less 
than 0.5% Horn 50 cps to 15 kc for difference 
frequency of 150 cycles
OUTPUT REGULATION: ±5% of rated output 
voltage from optimum load to open circuit on 
all ranges.
HUM AND NOISE: Less than 15 mv. with input 
shorted. ________

graph Products Co., Jamaica, N.Y.
A flashlight battery powers a 

miniature high-voltage supply which 
can turn out up to 2,000 v. for oper
ating radio-activity measuring in
struments. In this device, which is 
manufactured by Technical Opera
tions Inc., Arlington, Mass., a Ray
theon transistor does the work of 
the conventional vibrator.

E out
8 volts

18 volts
55 volts

120 volts

Organize your circuitry function by function in 
compact vertical planes using Alden Terminal 
Mounting Cards, Ratchet-Slot Terminals and 
Card-mounting Sockets.

positional servo loops from single 
speed autosyn data.

enclosure, and requires no exterior 
power supply or damping tachome
ter. It drives various 400 cycle servo

Alden Terminal Card Mounting 
System — for Packages — for 
Chassis.

Power Amplifier is especially useful as a test 
driving source for tachometers, synchros, small 
motors, choppers, electro mechanical devices 
and,with an audio frequency signal generator,as 
a power oscillator.
At rated frequencies and gain settings the 
overall phase shift is small. A special feature 
Is the phase compensation circuit which per
mits the overall phase shift to be maintained 
at a constant value with varying gain. Har
monic distortion and intermodulation distortion 
are low. Output voltage up to 120 volts into a 
1200 ohm load. Operates Into loads varying 
from pure resistance to pure reactance.
The flexible system of phase shift control makes 
the 511-A Power Amplifier ideal for use in 
conjunction with phase measuring equipment 
as a power source in the investigation of phase 
characteristics of transmission lines, transform
ers, filters or equalizing networks, saturable 
reactors, magnetic amplifiers, and In acoustical 
measurements._______________ _

* out Max. 
12.8 W 
13.0 W 
15.1 W 
12.0 W 
by ap-

Alden Components for Plug-in Unit 
Construction enable you to design to 
these Bold New Standards —

1. Circuitry subdivided function by func
tion into plug-in units.

2 Tiny Tell-Tales spot troubles instantly.
3. Plug in replacement spares in 30 seconds.
4. All leads brought to single accessible 

point of check,numbered and color coded 
so layman can make first-level tests.

communication equipment, and ra
dio systems. (For description see 
TELE-TECH & Electronic Indus
tries, March, 1954.)

The Vectron Co., Waltham, Mass., 
manufactures a transistorized, crys
tal-controlled oscillator which can 
operate continuously for two years 
from single self-contained batteries; 
it has no on-off switch.

A hospital and factory paging sys
tem, in which each person subject to 
call wears a tiny, transistorized re-

• PHASE SHIFT COMPENSATION
• NEGLIGIBLE DISTORTION
• HIGH VOLTAGE OUTPUT LEVEL

Tel. COIonial 3-7711 
545 Main Street * Acton, Mass

A low noise, high intelligibility 
microphone, manufactured by the 
Remler Co. Ltd., San Francisco, 
Calif, can replace carbon micro-

A — ALDEN 
BACK CON
NECTORS bring 
ail leads to sin
gle accessible 
check point.
B — ALDEN 
SERVE A UNIT 
LOCKS pilot,

TYPE 511-A POWER AMPLIFIER

SPECIFICATIONS:

New Components for designing 
Electronic Equipment for 
RELIABILITY-IN-SERVICE
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SYNTHANE CORPORATION
11 RIVER ROAD, OAKS, PENNA

WECKESSER CO.
5259 N. Avondale Av-

Chicago 30. III.

Solid NYLON—

-60 to 250° F.
—write for free

information.

When you seek a
material with many
properties in combina-

machina bl«*

and moisture resistant
and practically un
breakable. For full de

BOX 457
TELE-TECH, 480 LEXINGTON AVE., NEW YORK 17

TELE-TECH & ELECTRONIC INDUSTRIES July 1954

ALL-DIRECTIONAL DOLLY

■M» -'»if .

%.

YlBRATIÓh

ABSORBING

■s your best buy.

THE SPIDER IS A MUST FOR MOBILE TV UNITS
AND SMALL TV OPERATIONS.

For product information, us« inquiry card on last page 125

Monufocfureri of Laminated Plaghe»

Please send me o copy of the Synthane catalog.

Nome

Address

City

LIGHTWEIGHT CHAMPION!
fa spider

We have no objections to heavyweights—but if you're looking for a
rugged lightweight that outclasses every dolly in its field—then The SPIDER

The SPIDER is all-directional. Maneuver it anywhere by a simple turn
of a steering wheel—even in a 360° arc. It does away with the heavy post
or elevator to raise or lower the camera. Just mount your own tripod on
The SPIDER—point the arrow on the wheel in the direction you want to go—
and you re there! One man operates both the camera and the dolly

It $ e wonderful supplement to the heavy pedestal in the studio.
Priced to gladden the hearts of the most thrifty.

only $650 Arrange for a demonstration today.

ceco DISTRIBUTING CORPORATION

1600 BROADWAY JUdson6-1420 NEW YORK 19, N. Y.

GRADUATE EE, young, some industrial ex-
perience preferred. For development work
on printed circuits and solid insulating

GRADUATE ChE’s or CHEMISTS, young.
with industrial experience for product de-
velopment work on laminated plastics.

NyGrip They're made of

light weight —

The Right Combination
of Properties

in this One Material
tion, you are probably
looking for Synthane.
It's dimensionally stable,

light in weight, chemi
cally resistant, high in
dielectric strength, heat

»r*

ddd«
strong—tough—
easy to apply—

may be used from

samples and full

tails, see our catalog.

SYNTHANE



will represent the companycago,

Iowa.pany

RECOMMENDED at a time base for electronic inttru 
mentation, pu he time modulation systems, radar, sonar 
computers, etc.

Wisconsin, Minnesota,

JAMES
SANDWKMt1

Avionics Ltd., Municipal Airport, St. 
Catharines, Ontario, Can., has been ap
pointed to represent Stupakoff Ceramic 
& Manufacturing Co., Latrobe, Pa., in 
Ontario and Quebec and Electronic Re
search Associates, Caldwell, N. J. for 
the sale of all test and transistor equip
ment.

TELE-TECH & ELECTRONIC INDUSTRIES • July 1954

Illinois, and Indiana. Gordon S. Mar
shall Co., 40 S. Los Robles, Pasadena, 
Calif., will service the California, Ari
zona, and New Mexico areas.

The G. McL. Cole Co., 4753 N. Broad
way, Chicago, Ill., has been appointed 
sales representative in Illinois and Wis
consin for the, complete line of high 
fidelity, radio, and TV products made 
by Radio Craftsmen, Inc., Chicago, Ill.

LeRoy J. Smith, Los Angeles, Calif., 
has been made representative for south
ern California, Arizona, and part of 
Nevada by Mark Simpson Mfg. Co., 
Long Island City 3, New York.

Frank J. Perna, 2506 Stoneybrook 
Lane, Drexel Hill, Pa., was appointed 
parts jobber representative by Interna
tional Rectifier Corp., El Segundo, 
Calif, to cover eastern Pennsylvania, 
northern New Jersey, the District of 
Columbia, and Maryland. Langhaus- 
Levy Associates, 315 Walton St., Chi-

100,000,000

JK GLASLINE G-12A
Frequency Ringe: 540 to 1600 kc
Stability: ±15 cycles of better, 0 to 50°C

JK GLASLINE G-9
frequency ringe: 4 to 500 kc end 1 2 to 
5 mc

The Engineered Products Div., of 
Straus-Frank Co., 4000 Leeland Ave., 
Houston, Texas, has been named repre
sentative for southern Texas and south
ern Louisiana by Atomic Instrument 
Co., Cambridge, Mass.

RECOMMENDED for frequency stand
ords and master oscillators in the com
munications and wired carrier spectra. 
Also as time base for color television 
transmitters and digital frequency measur
ing systems.

RECOMMENDED for extreme precision 
frequency applications in the 1 mc region. 
Also F.C.C. Approved for broadcast use 
without temperature control.

The Janses Knights 
Cons pany 

Sandwich, Illinois

B. B. Taylor Co., 241 Sunrise High
way, Rockville Centre, N. Y., will cover 
the New York area, and Holliday- 
Hathaway Inc., 238 Main St., Cam
bridge, Mass., will service the New Eng
land states for International Electronic 
Research Corp., Burbank, Calif. Magnu
son Associates, 4358 W. Irving Park 
Rd., Chicago, Ill., represent the com-

JK GLASLINE G-9J
Frequency Range: 1 to 10 kc
Frequency Tolermce over renge of —40 to 4-7O°C:

Without circuit idjustment: ± .03%
With circuit idiustment: ± .02%

E. W. McGrade Co., Kansas City, Mo., 
have been assigned Colorado and New 
Mexico by Communications Accessories 
Co., Hickman Mills, Mo. Cooper-Mor
gan. Inc., Hamburg, N. Y., will repre
sent the company in western New York; 
Naylor Electrit Co., Syracuse, N. Y., 
will cover central New York. Henry 
Lanvin Associates, Meriden, Conn., will 
cover six New England States; and 
Ernie Kohler Associates, Cleveland, 
Ohio, will cover Ohio and Eastern 
Michigan.

in northern Illinois and eastern Wis 
consin.

SOT A "LABORATORY" CRYSTAL: This record was 
made by the reproducible type JK G-12A quartz crys
tal illustrated, using a precision oven, over n two 
week continuous test period. This stability, corre
sponding to a rate of change of less than one second 
in more than three years, challenges existing methods 
of measurement. Presented here are several crystal 
units from the ultrastable JK GLASLINE series, 

rite us for additional information.

MANUFACTURERS

* REPS
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(Continued from page 57)

MODEL WWVR

PRIVATE PIPELINE TO PRECISION

Fig. 2: Stepping function seen gruphicolly

60db, 2.5

signed optimum

converter to 60 KC second

thus

Expanded Circuit Facilities

function (Fig. 2b) 
critical frequency

The frequency response 
shown in Fig. 3.

2 MC, crystol 
IF amplifier.

HIGH FIDELITY. >/2 OB 
20 CPS to 30 KC.

PRECISION FILTERS 
10 CPS to I MC.

condensers and indue
tors.

MILITARY PULSE 
TRANSFORMERS. Con
structed to MIL - T • 
27 specifications. De-

HERMETICALLY 
SEALED COMPO
NENTS. Constructed in 
accordance with MIL - 
T - 27 specifications.

TOROIDAL INDUC
TORS. 60 CPS to I 
MC. Also miniature in
ductors from 1000 CPS 
to 100 KC.

MINIATURE AUDIO. 
Hermetically sealed — 
constructed in accord
ance with MIL - T - 21 
specifications.

increased, 
reached, 1

SMALL IN SIZE—Standard 51/t" relay rack panel

Send for comph to specifications, 

prices and delivery schedule.

yond which no output is produced.

DOUBLE CONVERSION—First IF amplifier

TELE-TECH A ELECTRONIC INDUSTRIES • July 1954

AGC and AVC—AGC system provides constant 
RF input to second detector. AVC system 
independently controls audio resulting in 
constant output on tones.

No. 1040 VACUUM 
TUBE VOLTMETER.
Self contained — A.C. 
operated. High imped
ance— wide frequency. 
For use at audio and 
supersonic frequencies.

No. 1010A COMPAR-i
ISON BRIDGE. Self 
contained — A.C. op
erated. Ideal for labo-' 
ratory and production

and then returns toward position 1, 
no action takes place until the Si 
wiper reaches contact #1 again. At 
this time B returns to its position 1. 
On the negative half-cycle, the ac
tion is similar.

The constant-velocity input shown 
in Fig. 2C is approximated by a step 
function the value of which is alter
nately positive and negative with 
respect to the desired output rota
tion.

tuned circuits at the signal 
maximum sensitivity and

front ends 
10, 15, 20

FREQUENCIES—Choice of three RF 
delivered with receiver, 2.5, 5, 
or 25 mc.

No. 1060 VACUUM 
TUBE VOLTMETER. A 
50 megohm input im
pedance wide frequen
cy range V.M. for u>e 
at audio and super
sonic frequencies.

No. 1110A INCRE
MENTAL INDUC
TANCE BRIDGE. For 
accurate testing ol 
communication and tel
evision components un
der load conditions.

No. 102f.B MEGOHM
METER. DIRECT 
READING. Self con
tained—A C. operated. 
Electronically regulated 
supply, I megohm to 
2 million megohms.

A step function input approxi
mately equal to one step, as in Fig. 
2d, is roughly duplicated by the sys
tem. The magnitude of the output is 
the rotation angle which most nearly 
corresponds to the input angle. A 
delay of t is experienced due to in
ertia and inductance effects. When 
the step function input equals ap
proximately two steps (Fig. 2E), a 
delay of 2t is experienced, in that 
one delay t is involved in each step.

As the frequency of the input

The fundamental use of this receiver is in 
the calibration of local equipment to the ac
curacy of these primary time and frequency 
standards.

INDIVIDUAL INPUTS—Three individual inputs 
for tuned antennas plus one common input 
for broad-band antenna. Balanced 300 
ohm or unbalanced 72 ohm input.

FREED
^eii. A NEW

Completion of a new plant with 
additional manufacturing facilities 
for the mass production of printed 
circuits and etched circuits is an
nounced by U.S. Engineering Co., 
521 Commercial St., Glendale 3, 
Calif. The new plant is turning out 
printed circuits in all popular sizes 
and all Mil. Specs, can be met.

FRONT END—Four 1 
frequency for 
image rejection

This time saving instrument incorporates all 
the latest techniques for clear reception. A 
glance at the front panel will at once show 
the ease of operation and instant availability 
of the desired Radio and Audio frequencies.

No. 1033 LOW FRE- 
?UENCY "Q" INDI- 

ATOR. DIRECT 
READING. Measures 
"Q" factor of coils, 
also inductances, dis
tributed capacity, im
pedances and dielectric 
loss.

A receiver of the instrument class which is 
setting a new standard for the reception and 
presentation of the world's finest standards of 
time and frequency as broadcast by the Na
tional Bureau of Standards from WWV and 
WWVH.

SENSITIVITY—Better than 1 microvolt on all 
frequencies.

Model WWVR allows the operator full use of 
the world's finest primary standards of frequency 
and time. All frequencies broadcast from WWV 
(or WWVH) are accurate to one part in fifty 
million. This instrument in your laboratory will 
truly give you a . . .

SELECTIVITY—Less than 18 KC for 
KC for —3db.

COMPLETE CATALOG ON REQUEST 

FREED TRANSFORMER CO., INC 
1726 Woirfield St.

k Brooklyn (Ridgowood) 27, N, Y.

TRANSFORMERS & FILTERS

PIPELINE TO 
^PRECISION,

PRECISION TEST INSTRUMENTS

SPECIFIC | PRODUCTS
14515 DICKENS STREET 

SHERMAN OAKS 4. CALIF j
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Use the convenient postage
free cards below to get informa
tion quickly about products 
listed here ■' all advertised in 
this issue

Capp« A Co., Ine., »rank 1^—Condaoarr œ’erwphoHw. 

Coco Distributing Corp.—All-dirocHoiutl dolly, 
Cinch MiMftthir'ni Co.—Mica eomponento-

Ginml Had«* Co.—Vultaco regulator.
Gartneh Preduets Ine<r—Frequency multiplier, 

fielipot Corp.—Free Lotentiomoter rnauuaL

Alden Projects C»,—Plug-in errmponenU.

Alaaga Predaets, lae<—Tape splicer.
American Lava Corp,—Cerante ascesoblhe

are using space in this issue to acquaint you 
with their products. Perhaps you want 
more information on some of them—on one or 
two, or possibly a score. You can cover all of 
your needs with the cards below. They are 
convenient and postfree.

PRODUCTS 
advertised in

TELETECH
ELfCTSON ‘NDf’SrRlES



PRODUCT INFORMATION?
If that is what you need, use the cards 
below to get it quickly, through • . . . TELETiCH

a fifcrtONic indiktriis

Listings continued from preceding page
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Hermetic Seal Prodeeto Co.—Glasa-metai assemblies.
Houiten Feuliw Corp. -TV camera dolliea- 
Hnghes Aircraft Co., Semiconductor Div.—Germanium diodes.

Bughes Reaesrrh A Dev. Lata.—Engineering penonnel 
llseo Copper Tube A Product«, Ina—Conn, c’.rr. 
Inter national Btctiflw Cerp«—Selenium rriltkn.

Johnson Cc.. E. F—Variable capacitora
Jones Div., Howard Cinch Mfg. Corp«—Plug« A aoeketa.
Kanthst Corp.—Resistance wirt.

Kester Solder Ca—rosin-core solder.
Knights Co., James B.—■Crystals.

Kollsman Instrument Ce^ Ine«—UHF sweep generators.
Langevin Msntrfsetaring Corp«—Booster smplifir r.
Libraseope, Inc«—Recording h^ad*.

Loekhced All craft Corp.—Engineering personnel, 
Magnecord, Ine«—Professional tape recorder.

Nailery A C«„ Inc., P. R«—Vibrators.
Melpar. Ine —Englnrvrlng personnel.
Midland Manufacturing Co«—Frequence control crystals.

Mueliet Electric Co.—Clips.
National Co.—Vree equipment catalog.
Ferinas Cerp«—Perro «nent maguets.

Phslu Plastirs Corp.—W1ns A rabia
Philco Corp«—Transistora
Polarad Electronics Corp«—Spectrum analysct.
Potter Ca—Nula« Hitara.
Polter lnstrum*nt Co.—Magnetle-tapo hand!»«« 

Irceli ton Paper Tube Co,—Paper tubes.

Premier instrument Cc —Waveguides.
Presto Recording Corp«—Consols tape recorder.

CARD
TODAY

NOT GOOD AFTTR
MPT. 1, 1954

FIRST CLASS 
PCRAHT Ns. 39373 
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Radio

Radu»

Badia
Radio

Corporation of America—Phototuber.
Csrperatlon of America—TV film camera. 
Materials Corp.—Diet capacitor».
Receptor Co., Inc.—Selenium rect-fiera

Raypar Ine.—T tn nsforinrm tar printed 'Ireuita.
Hnwi
Saches
Scherr

‘'curderail Cot p.—Magnetic ruurdlng tape.
Tarsian, Ine.—UHF-VHF TV tañer.

Co., Ina, George—Dynamometer.

Sb «Her ou Mansfecturing Ce.—Rotary switches. 
Shure Brothers Ine«— Unidirectional microphone. 
Sigma Instruments, Ine«—Relays.
Specific Products Co.—Time-frequency calibiation receiver. 

Sprague Electrie Co.—Wirewound resistors.

Sptsgns Elsctric Co^-Taotalyllc capsefters.

Standard Electronics Corp.—TV br> sdcsat equipment. 
Stone Psper Tube Co«—Paper tubing, 

bybsnis Eleetrle Products Inc.—Crystal diodes.
Hynthsm Corp.—Plastic Insulation.

Technleraft Laboratories, Ina—Flexible waveguides. 
Technology Instrument Cerp.—Power amplifier. 

Telechrome, Inez—Transmission test equipment.
Tel-lii»trumtnt Inc.—Sjnc «Unai generator, 

Itaimsdor Electrical Mfg. Co.—Transformers. 
Transradio Ltd«—Coaxial cable.
Triad Transformer Corp.—Transformers. 

Tug-Sol Electric. Inc«—Recti ring tabes. 
Victoreen Instrument CResisterà
Weckesaer Co«-X3able elipa

White Dental Mfg. Ca, 8. 8«—Abrasive cutting tools
While Dental Mfg. Co., 8. S-—Molded resistor*.

Williams A Co., Ine., C. K.—Ferric oxides.
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Visit the RCA Exhibit al the Western Electronic Show and Convention, Los Angeles—August 25-26-27

FLAME-FAHURE 
DETECTO«

RCA—pre-eminent in the design and 
development of phototubes—offers a 
full line of high-quality phototubes to 
meet your needs in designing light- 
actuated devices. This line of photo
tubes includes a wide selection of gas 
types (for sound-on-film and relay 
work)—vacuum types (for high-speed 
work and precision measurements) — 
and multiplier types (for applications 
where extremely high sensitivity is 
important).

/n photo-eleetronies
• • • it’s RCA Phototubes for your needs

RCA phototubes arc available in a 
variety of spectral responses, physical 
shapes, and sizes. For help on photo
tube equipment design problems— 
write RCA Commercial Engineering, 
Section C>50QHarrison, N. ]. Or call 
the RCA Field Office nearest you:

Scanning 
light spot

Phototub«

927

(EAST) Humboldt 5-3900
415 S. 5th St., Harrison, N. J. 

(MIDWEST) Whitehall 4-2900
589 E. Illinois St., Chicago. III. 

(WEST) Madison 9-3671
420 S. San Pedro St.. I.os Angeles, Cal.

Application RCA Phateluhe Types

Sovnd Reproduction imo. no. nr

light ond Calo« 
Measurements

1731, IP22. IP2R, IP29. IP39
917. 919. 924. 931-A. 939 4217

Relay Applications 1739, IP4O, IMI, IP42, 917 
919. 921, 922 929. 931-A 
432«, 4409/1440

Stlnldlotlon 
Counting

IP2I, 931-A 9919, 4199 

4342. 4372

Facsimile 934 9492
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	now sweep over 400 mc. at UHF without tuning
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	Recording 19004953

	Level-Indicating Record

	Examination of the design considerations followed in adapting the capacity relay circuit to problems of depth meas-

	remote readings and telemetering purposes


	Unidirectional Ribbon Microphone
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	High-Density

	Conversion and storage of telemetered information on punched cards and magnetic tape facilitates data handling for computer analysis in guided missiles and industry


	Radar Recording System for Air Traffic

	Compressing the bandwidth of the video signal to audio range allows recording of the PPI picture, with antenna rotation and air-ground voice, on a standard tape recorder
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	DELAY TRACER

	DC SOLENOIDS
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	TAPE RECORDER

	INTEGRATED CONNECTORS
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	Transistor Amplifier

	Level Indicators
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	ELECTRONIC ENGINEERS

	at the "Laboratory in the Sky"

	Digital Recording


	AIRDESIGN, INC
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	HEADS
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	BERNDT-BACH, I

	Ly 6926 Romaine St., Hollywood 38,
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	Magnetic Recording
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	NEW REVERBERATION UNIT

	NEW INTERMODULATION METER

	NEW AUTO-SWEEP

	THE NEW ELECTRONIC ! “SIGN LANGUAGE"

	Thermador Transformers

	TELETECH

	THERMADOR

	To go at a


	FASTER CLIP!

	reach for a

	Faster than ever with new 5 COLOR INSULATORS for quick lead identification!

	J WATCH for the ■ October issue of
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	£ AVION

	"duop"

	Miniature Microphone

	to the manufacture of your


	why Corning film-type resistors meet

	your most exacting circuit needs

	Radio Television & Communication

	fa spider

	ceco DISTRIBUTING CORPORATION
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