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FRONT COVER: RUSSIAN EQUIPMENT CAPTURED IN KOREA—Qn o muddy hillside somewhere in Korea,
Cpl. John Claypool of the 17th Infantry Regiment field tests a Russian-made telephone. This is one of the first
group of photographs, just releosed by the Depariment of the Army, showing enemy communications equip-
ment captured in Korea, Included in this group ore o Russian-made switchhoard, redio transmitter, field tele-
phone, ohm meter, and TG key ond tape printer; Chinese Communist field radio; and North Korean radio set,

Photographs and additional details are shown on pages 62-64 in this issue.
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Need a wire wound
ith a

million cyclel.. I fe 2

control

Probably not. But if you use wire wound controls you can learn
somethiug from an experience of one of our major airlines. They

came to us with this problem .

When an aileron moves, resistance through a wire

%« wound control changes. . . transmitting the aileron
position to the automatic pilot which instantly
and automatically corrects the aileron position.
As a result, the aileron control is moving almost
constantly within a very narrow range. It was
the highly concentrated wear in this area that
was causing the trouble.

The answer to the problem was a standard Mallory wire wound
control except for special contact materials that provided the
needed life. The result was a million eycles of dependable operation
with substantial economies in maintenance schedules.

You may never need a control that will last for a million evcles,
but vou can bet that Mallory will have the answer to your control
problems . . . standard or special. For complete information, write

for your copy of our new Technical Information Bulletin 76-3
covering both military and commercial types.

Expect more...
Get more from

b

Parts distributors in all maior cities stock Ma||ory standard components for your convenience
P.R MALLORYB. CO. Inc.

MALLORY & CO.,

Elec!rochemlcaI—Cqpocntors . Rechflers ° Me
Melullurgnml-—-Ccnicm"SpecluIMemisond Ceramic

INC., |NDIANAPD£IS 6, INDIANA
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Facts and Figures Round-Up

April, 195

Broadcast Stations i U.S.

AM
Stations on 2350
Air
Under Constroc- 142

tion tion {CPS)

Applications 223

Pending

Radio and TV Receiver Production

M v
#13 131 VHF &
13 UHF
56 87 VHF
175 UHF
12 Educational
18 441 VHF &
250 UHF

3

ELECTRONIC
INDUSTRIES

ELECTRONIC-TV VS. OTHER STOCK GROUPS

o

+60%

-

SOUTHERN INDUSTRIAL RAILS

4-44%  AIR COMNDITIONING

NATURAL GAS PRODUCERS,

+31-34% AUTOMOBILES

+18.20%

WESTERN INDUSTRIAL RAILS,

RADIO & TV, ELECIRICAL
TAINERS, FOOD CHAINS,

+1214% C)GARETTES, BANKS. ELECTRIC UTILITIES, NATURAL
GAS PIPELIMES, ATRCRAFT MANUFACTURERS

+ 7%

W

540 STOCKS

-

44875 MQTOROLA

+27%

|

PHILCO

4-21% ZENITH
+19% A C. Al

+18% 8 &ADIO STOCKS

+15% ADMIRAL
+ 6% SYLYANIA

— 3% DU MONT

—11% EMERSON

Radio [ + 6% PETROLEUM
February 1953 Home 400,000 .
Bu‘A’Z:! s{g:ggg —4.8% TEXTILES, AGRICULTURAL MACHINERY, RAILWAY EQUIPMENY I__l
Clock 209,000 —10.12% COPPER, MOTION PICTURES, TRUCK MFG, ]——'
Yotal 757,000 1,202,000 —17% ETHICAL DRUGS, LEATHER
Prize chonges on afl charts ore —20% 1EAD & IINC, SUGAR CANE PRODUCERS, LIQUORS
'(f;rvo rpol_?f:“]953 Hom 75%.000 [M‘J —25% CUBAN SUGAR CANE PRODUCERS
an.-Feb, : ome ,
Battery 157 000
a‘jzf( ggg:ggg TELEVISION SETS IN USE, APRIL 1, 1953
Total 1,438,000 2,224,000 Market Area Stations in Use No. TV TV Sets
lanuary, '52 404,932 632,455 No. TV TY Sets Market Area Stations in Use
Jan.-Feb. 52 814,249 1,391,908 Ames 1 146,000 Mobile 2 25,000
Atlanta 3 290,000 Nashville 1 107,000
Aftlantic City 1 8,000 New Haven 1 351,000
Austin 1 30,000 New Orleans 1 164,000
gglﬂir]nore ? 439,883 New% Ylﬁrk 7 3,420,000
. MM — inghamton , orfo 1 162,000
]952 76 MI"IOI] CR Tubes Birmingham 2 156,000 Oklahoma City 1 157,000
goﬂco? % ],032,(0)00 (F?muhu 2 185,000
i s n ufftalo 56,000 hiladelphia 3 1,231,000
368 Million Receiving Tubes Sold Charlotte : 228000 Phoenix 1 34000
Cincimnati 3 M3000  berviand } ©33,000
1 incinn . ortian ,
Over 7.6 million cathode ray tubes Cleveland 3 745,000  Providence 1 315,000
and 368.5 million receiving-type tubes Columbus 3 273,000 Richmond 1 175,000
14 b ! in 1952 Dallas-Ft. Worth 3 267,000 Roanoke 1 50,000
were sold by manuiacturers in ) Davenport-Rock Rochester i 180,000
reports the Radio-Television Manu- Island-Moline 2 175,000 Sait Lake City 2 84,000
¢ A o s Cathod Dayton 2 224,000 San Antonio 2 128,000
acturers ssociation. athode ray Denver 2 110,000 San Diego. 1 136,000
tube sales totaled 7,635,666 units Detroit 3 820.000 san Francisco H 320,000
. rie ) chenectady .
valued at $170,652,078.72 ]‘:hlle ?68,& Grand Rapids-Kalamazoo 2 208000 Seattle 1 248,000
19.243 receiving-tyvpe tubes value reensboro i 107,00 South Bend 1 18,000
> 750 11603 21g typ e Houston i 239000 St. Louis 1 520,000
at $259,116,089.21 were sold by manu- Huntington 1 150,000 Syracuse 2 184,000
facturers. Indianapolis-Bloomington 2 384,000 Toledo 1 225,000
d 1 Jacksonville 1 107,000 Tulsa 1 98,000
acathode ray tube sales Lo manu- Kansas ] 286:000  Wasningt ; 441,000
acturers totale i ansas City . ashington 000
i turers tot e units Lancaster 1 195000  Wilkes-Barre ) 17000
uring 1952, These were valued at Lansing 1 110,000 Wilmington 1 132,000
$139,208,649.98. In December, 52 852,- Los Angeles 7 1,485,000 Albuquerque 1 20,000
. Louisville 2 196,000 Brownsville
501 tubes with a value of $20,394,- memphis } 194,800 &qumoms Mexico) 1 13,000
042.05 w 1d inm - iami 145,000 I Paso 2 13,000
f4 05 were sold to equipment manu Mitwaukee i 422,000  Spokane i 20,000
acturers. Minn.-St. Paul 2 336,000 U. S. Total for All Stations 22,834,000
1500
1400 - -
-~ 1300 — RADIO & TELEVISION RECEIVER
“«3
© 1200
g oo PRODUCTION
wy
3 RADIO SETS ™
3 1000 1950 — 1952
= e00 Y - U
g:) 800 x|
4 790
> o0
% 500
u TELEVISION SETS.» V ||
400
300
200 1950 1951 19562
100l ,F M A M J J A S O NDJJF MAMJ, S, 0 N DfJ F M, A M J J A S O NDI|Y

TOTALS

See also Caldwell-Clements Statistics in World Almanac, Encyclopaedia Britannica, National Conference Board Economic Almanac, aond “‘Information Please’ Almanac
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714 RACE ST.
High Megohm

HERMETICALLY SEALED
PRECISION WIRE WOUND RESISTOR

between terminals provides top performance under most

When the utmost in permanence and stability are re-
quired, these resistors have proven successful. Exposure
to extremes in temperature cycling, aircraft altitudes and
salt water immersion leaves these rugged resistors un-
affected.

RESISTANCE PRODUCTS COMPANY has been able to achieve
quality performance in mass production. RPC has the
“know-how”—the special equipment and high degree of
constant supervision that are needed.

RPC Type S Hermetically Sealed Resistors are wound
on highest grade steatite forms. Winding forms are
solder sealed into steatite jackets. Each resistor is vacu-
um tested to insure hermetic seal. Long leakage path

miniature

acverse climatic conditions.

Axial wire leads permit wiring directly into circuits—
and the smaller size and lighter weight make these re-
sistors self supporting. Specially tested low coefficient
alloys are used. Standard resistance tolerance 1%. Toler-
ance of %% and 4% available.

Write for complete information and engineering data.

Dimensions Power Ruting Resistance
Type Len. Diam, Jan-R-93 Jan. Comml, [Miniolim) dax. (meg)
SCB 9/16 11/32 — — watts %4 2.0 0.15
sCP 13/16 11/32 EBSIA 4 watts 35 1.0 0.40
SED 13/16 _15/32 7 RB51A |% watls 14 | 0.5 1.0

Specializing in manufacture

High Voltage

High Frequency

TELE-TECH & ELECTRONIC INDUSTRIES * April 1953
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RESISTANCE PRODUCTS CO. ==

HARRISBURG, PENNSYLVANIA

Wire Wound Precision
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. Here's how to get |
GOOD USABLE POWER
AT UHF

‘Syfvama Rochet Tube Type 2C37
~ supplies 450 Mw at 3300 Me.

Beeause of their }ugh power
lhrouf out the UHF spectruma :

- _"retommended for service as pulsed
oscillators, cw oscillators, rf ‘
amplifiers and freqnency multi-
- pliers.. . .this is one more reason
why it will-pay you to
specxfy SYLVANIA

- Compare Sylvumu Rod(et Tuhe s Performance

Typical UHF Triode Performance
Power Vs Frequency (For Sylvania Rocket Tube Type 2C37)
900

800

SYLVANIA
ROCKET TUBE
TYPE 2C37

700

600

500
400

300

POWER OUTPUT (MILLIWATTS})

200

100

1000 1500 2000 2500 3000 3500
FREQUENCY (MEGACYCLES)

r .
|
I Sylvania Electric Products Inc.
! Dept.3E-3004, 1740 Broadway, N. Y. 19, N. Y.
: Please send me latest data sheets concerning Sylvania
| Rocket Tubes
: : : ¢ : Name
ELECTRONIG DEVICES; RADIO TUBES; TELEV!SION PICTURE TUBES; ELECTRONIL TEST | .
EQUIPMENT FLUGRESGENT TUBES FIXTURES, SIGN TUBING, WFR_ING DEVICES LIGHT | Street
BULBS; PHOTOLAMPS; TELEVISION SETS- ]

| City Zone, State

YELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1953
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o« Wire Lead Micas

with 500 times beHer

moisiure resistance

than ever before!

Sangamo HUMIITITE* Mica Capacitors

When you use Sangamo HUMIDITITE
molded Mica Capacitors, you gain all the
advantages of an amazing moisture seal
that offers previously unheard-of moisture
resistance characteristics for compression
molded rplastic-encased mica capacitor
compoi..is.

*what is HUMIDITITE?

Humiditite is a remarkable new plastic molding compound,
developed by Sangamo, that gives Sangamo Mica Capacitors
moisture resistance properties far superior to any others on
the market,

HERE'S THE PROOF . .. The standard mois-
ture resistance test described in
MIL-C-5A (proposed) Specification re-
quires mica capacitors to offer at least
100 megohms of insulation resistance
after ten 24 hour cycles in a humidity
chamber at 907, to 95 %, relative humid-
ity. The best competitive micas barely
meet this requirement . . . but Sangamo
HUMIDITITE Micas, under the same
conditions, all tested in excess of 50,000
megohms! Continued tests, over and
above requirements, with the same
HUMIDITITE Micas, proved them
capable of withstanding from 21 to 52
cycles (from the smallest sizes to the
largest) before failure.

Humiditite is just another example of
the advanced engineering that enables
Sangamo to meet the existing and future
needs of the electronic industry. For
additional information about HUMIDI-
TITE, write for Engineering Bulletin
No. TS-111.

SANGAMO

o~

"4l ELECTRIC COMPANY

MARION, ILLINOIS 5C53-5

MELESTEGH

DR. O. H. CALDWELL M. CLEMENTS

Editorial Director Publisher
BERNARD F. OSBAHR DR. A. F. MURRAY
Executive Editor Consulting Edifor
HARRY D. WULFORST ALBERT FORMAN
Assistant Editor Assistant Editor
JOHN H. BATTISON B. V. SPINETTA
Contributing Editor Directory Editor

ROLAND C. DAVIS, Washington News Editor
CHARLES DREYER, Art Director
LT. COL. STANLEY GERSTIN
Consulting Editor
(Vice Pres. & Gen. Mgr., Caldwell-Clements
Manuals Corp.)

BUSINESS DEPARTMENT

M. H. NEWTON, Business Manager
HOWARD A. REED, General Sales Manager
JOSEPH DRUCKER, District Manager
JAMES S, COLEMAN, District Manager
N. McALLISTER, Assi. Business Manager
A. O'RQURKE, Production Manager
A, SHILLIN, Asst. Production Mgr.
BARBARA MILLER, Recder Service Dept.
480 Lexington Ave., New York 17, N. Y.
Telephone Plaza 9-7880

S. M. GASKINS, Western Manager
JOHN D. LUPTON, District Manoger
201 N. Wells St., Chicago é, Il
Telephone RAndolph 6-9225

CHRIS DUNKLE & ASSOCIATES
California Representatives
2506 W. 8th Street, Los Angeles 5, Calif.
Telephone DUnkirk 7-6149

WARREN 5. BROWN, Circulotion Manager
M. GROENING, Assi. Circulation Manager
JOHN 1. BORGHI, Controller

GUARANTEED CIRCULATION 21,000

Because of the nafural [ag in cuditing,
never catching up with current circula-
tion in an expanding industry, an oudit
for the calendar year 1953 will net be
made until the summer of 1954, In the
meantime, Caldwell-Clements, Inc. will
furnish sworn statements and post office
receipts for the current 21,000 guaran-
teed circulation.

TELE-TECH* is edited for top-level engi-
neers and executives throughout the
electronic industries. It gives the busy
engineering executive authoritative in-
formation and interpretation of the
latest developments and new products,
with emphasis on subjects of engineering
import and timeliness. Special attention
is given to:

MANUFACTURING

—Electronic equipment, communications,
broadcasting, microwave relay, instru-
mentation, telemetering, computing.

—Military equipment including radar,
sonar, guided missiles, fire controls.

—TV-FM-AM receivers, phonographs,
recorders, reproducers, amplifiers.

OPERATION

—Fixed, mobile and airborne communi-
cations in commercial, municipal, avi-
ation and government services,

—~Broadcasting, video and audio record-
ing, records, audio and sound systems,
motion picture production.

—Military, civilian and scientific elec-

tronic eomputing and control systems.
* Reg. U. S. Pat. Off.

TELE-TECH & ELECTRONIC INDUYSTRIES * April 1953
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PYRAMID

subminiature

“GLASSEAL”
CAPACITORS

|
For the most demanding applications, '
where top-quality and minimum-size |
considerations are the most vital fac- |
tors, Pyramid "Glasseal” capacitors |
are the popular choice. ‘

Power Factor vs. Temperature Curve

This attractive new catalog PG-3, incorporating
complete engineering data, styles, sizes, and
"r capacitance and veltage ranges is now available,

POWER FACTOR — PER CENT

% Capacitance Change vs. Temperature

120 b 40 +60
TEMPRRATURE *C

PER CENT CHANGE

These graphs show typical performance characteristics

of the Pyramid "Glasseal X" type, which is designed
for 125°C. operation. Full information on all “Glasseal’
capacitors is provided in new catalog PG-3. |

~a0

TEMPERATURE °C Visit Booth 2 - 310 l.R.E. Convention |

For your iree copy. please address letterhead request to Department El

PYRAMID ELECTRIC COMPANY

N radiohistorv co
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ity Engineered

for lastir

Performance. ..

Durability and good performance are qualities
that begin with and are largely dependant on good
engineering. Amphenol’s entire engineering staff
is dedicated to the goal of unsurpassable quality.
To accomplish this goal, Amphenol has gathered
a staff of engineers whose combined experience
covers every phase of electrical and electronic ap-
plications. This vast background is continuously
being extended by an unceasing program of re-
search and development.

Amphenol’s methods and production engineers
further this devotion to quality by insisting that
production methods and machines accurately pro-
duce finished products that match the quality of
the original design.

AMERICAN PHENOLIC CORPORATION

chicago 50, illinois

i £, i
WWW americanradiohistory com

EMPIRE STATE tower will
shortly be carrying all seven of New
York City's VHF TV transmitters.
WOR-TV has received FCC permis-
sion to move to the 1460-It. pinnacle,
from its 750-ft. steel tower overlook-
ing the Hudson. And WATV, long
scheduled to move from its Newark
location, has experienced delays in
antenna delivery but expects to be
operating from Empire State this
month or next.

NO HANDICAP to industry are
the workers in a small New York
City defense plant. All of the em-
ployees are physically handicapped,
but morale is high and efficiency is
excellent, The plant is presently
making motors for remote control
units and automatic pilots under a
subcontract from the Eclipse-Pioneer
Div. of Bendix Aviation. This flour-
ishing enterprise is part of a program
instituted by the Federation of the
Handicapped, 241 W. 23 St., New
York 11, N. Y, to train handicapped
pepole for skilled jobs in factories.

TAKE YOUR PICK—and that's
just what engineering graduates are
doing in selecting jobs. Most of them
have their choice of any one of seven
opportunities. According to Earl C.
Kubicek, Placement Director of Illi-
nois Institute of Technology, Febru-
ary graduates reported that type of
work ranked first in determining
employment offer. Next in impor-
tance was location. And salaries are
up, too. The average electrical erigi-
neer started at the monthly rate of
$361. The average for all engineers
is $354, or $29 more than June 1852,
Fifteen years ago his weekly salary
would have been $23.08. Remember?

TIRED EYES are in store for en-
gineers trying to keep up with all
technical articles published in the
scientific periodicals, It has been es-
timated that 1,000,000 technical arti-

_cles are published annually in the

world’s literature. Of these, over
6000 deal with radio and electronic
engineering. Assuming an average
reading time of 20 minutes per arti-
cle, it would take a zealous engineer
in the electronic industries 5.5 hours
of 1eading every night during the
year to keep posted on all pertinent
developments.

-
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ATOMIC ENERGY is being used
at U. of Chicago’s medical research
center to study the ability of radio-
active isotopes to preserve food. A
hollow cobalt tube, 14 in. long, 2.5 in.
in diameter, and weighing 3 lbs., is
irradiated in the Brookhaven reactor.
This tube then produces a radiation
of 50 roentgens per second (equiva-
lent to 7 lbs. of radium) in the form

of high-energy X-rays which strike :

the food at energies of 1,250,000 elec-
tron-volts. Should this study prove
fruitful, not only will the food indus-
try gain a money-saving tool, but the
AEC will have a useful outlet for
disposing of troublesome waste ir-
radiated matter from atomic piles.

SELF-LABELING CRO which
writes numerals and letters on the
CRT screen to identify different
traces has been developed by Bell
Labs, under a Navy Bureau of Ord-
nance contract. Heart of the system
is a symbol generator comprising a
miniature transformer and passive
network housed in a plug-in contain-
er. The generator forms each charac-
ter by applying ac and dc voltages,
of proper shape, amplitude and phase
relation, to the horizontal and verti-
cal deflection plates. A basic 10-xc
sine wave signal source is employed
as the symbol networks’ input.

BOOSTERS—A new develop-
ment in boosters was shown in Lon-
don recently by the Belling-Lee
Company. A double triode tube used
as a push-pull amplifier with a
grounded grid is employed and the
whole unit is mounted at the antenna
terminals. A coaxial cable is used to
carry both the fifty cycle operating
voltage (33 volts AC) and the ampli-
fied RF signals to the receiver. The
tube is underrun to conserve tube
life and replacements are expected
to be comparatively infrequent. The
use of antenna mounted hoosters is
not new, but however, the dual use
of the coaxial cable is not yet prac-
ticed to any great extent in this
country. It might be worth looking
into!

GARAGE DOORS—AAJd to the
ills of radic-controlled garage doors,
that of random operation due to local
television receivers. It seems that
spurious radiations from television
receivers are capable, on occasion, of
operating radio controlled garage
door openers. This seems to be haz-
ard No. 2 to these devices; hazard
No. 1 being AM interference from
adjacent electrical equipmerit as pre-
viously reported in these columns.

(Continued on page 34)

. « ELECTRONIC
COMPONENTS

BY AMPHENOL

The over 9,000 cataloged items manufactured
by Amphenol are meant to answer every type
of application problem. If your problem is so
new or unusual that none of the general types
listed below meet your reguirements, then
consult with Amphenol’s engineers for the spe-
cial component you need.

RACK & PANEL TYPE
CONNECTORS

AN TYPE CONNECTORS

RF TYPE CONNECTORS
AUDIO CONNECTORS
POWER PLUGS

BLUE RIBBON CONNECTORS
INDUSTRIAL SOCKETS
MINIATURE SOCKETS

TUBE SOCKETS &
RADIO COMPONENTS

MICROPHONE CONNECTORS :
RG COAXIAL (ABLES’ i ! IIMI'(INWD

AMPAINOL

TEFLON & POLYETHYLENE
CABLE & WIRE ASSEMBLIES i

PLASTICS— EXTRUDED
& INJECTION MOLDED

Write today for your copy of General Catalog B-2

AMERICAN PHENOQOLIC CORPORATION

chicago 50, illinois
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50% mote seamless nickel cathode capacity

SEAMLESS NICKEL CATHODES

Representative size and shape specifications in current production

Of this we are sure: you made us what we are today.

You demanded so many of our seamless nickel Type Bead o.D. Wall | Length
cathodes that we had to add capacity. We did. Thickness
We bUilt another p]ant—thls time at ROUND None 015" 002" 25.4 mm
SN : ROUND None 121" .0035"" | 8.0 mm
Wapakoneta, Ohio—increasing our seamless ROUND Simte 045" 002" | 27 mm
. " ir
nickel cathode Output by 50%‘ ROUND Double .925 g .002” 28.5 mm
OVAL Double | .025"'x,048" | .003 12 mm
*14 tatd : . OVAL Single | .045''x.149"" .002" 31 mm
Other familiar characteristics of Superior service OVAL sincle | 025 x048"" | 003" | 12 mm
. . . 1! £t ir
remain—the desire to help you with your problems, ELLIPTICAL | Double |.025'/x.048"" | .003" 11 mm
. _ , RECTANGLE | Single |.030''x.0975"" | .002 11 mm
the experience of skilled tube-fabricators, RECTANGLE | Double | .040"'x.132"" | .004"" | 33.4 mm

and quality-controlled manufacture.

Many other types of nickel cathodes—made in LockseamT from
nickel strip, disc cathodes—and a wide variety of anodes, grid cups
. , and other tubular. fabricated parts are available from Superior.
*Main Superior Tube plant at Norristown, Pa. For information and Free Bulletin address Superior Tube Company,
**NEW Superior Tube plant at Wapakoneta, Ohio Electronics Division, 2508 Germantown Avenue, Norristown, Pa,

Take advantage of Superior service and capacity now.

All analyses .010"" to
%’ 0.D.

Certain analyses (.635”Mux.
wall) up 1o 1%’ 0.D.

SeamlessMickel Cathode— LockseamT Nickel Weldrawn}! 305

ﬁ‘i"‘"}‘d. fianged one end, Cathade Plate, 170" Stainless Steel Anode  Dise Cathode 1217 T Manufactured under U.5. Patents
;1850“ lgnl; x 105" 1.D. %len’;. 005 wall. 'RA°(;I;,d, (:"g Bxe"'oig?; 0.D. .312" long. ! Trademark Reg. U.S. Pat, Off,
wall x 1,050’ long.
26 TELE-TECH & ELECTRONIC INDUSTRIES * April 1953
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These 9 parts
are replaced

by this
Centralab Printed
Electronic Circuit

For scores of applications — Centralab Printed Electronic Circuits
assure 6 tremendous SAVINGS in design, production and performance

G

Fewer connections min-

Lawer installation cost 5 Less welghl less space 6 Improved circuit stabil-
imize wiring errors

— with fewer ports ‘opens-up’’ chassis ity from uniform PEC's

Fewer pieces to buy
or inventory

25%, to 809%, fewer
soldered cannections

1

As for versatility — there are more than 30 standard cir-

ANY way you look at them, Centralab Printed Electronic
cuits already tooled for you. There is a tremendously wide

Circuits mean more money in your pocket. No other
modern clectronic development offers you yzx such tremen- range of sizes and capacities available to you.
dous time and cost-saving advantages for low-power applica- If you have a special circuit problem, we'll even design
tions, custom plates at nominal cost where volume warrants. No
Pioneered and completely developed by Centralab, these wonder 25,000,000 PEC's are in wuse today! No wonder
resistor-capacitor combinations in complete or partial circuits scores of manufacturers say it's good business to specify and
are extremely economical to use. Many times, the first cost of use Centralab Printed Electronic Circuits. Send coupon for
PEC’s is less than the components they replace. full details

Another Centralab first!
NEW PENDET

— o complete pentode detector
and audio coupler circuit that
replaces 9 parts . . . eliminates
9 soldered connections.

Talk about compactness—this new
Pendet really has it! You get 4 re-
sistors and S capacitors screened and
fired to a single Ceramic-X plate, It
replaces 9 conventional components, , s b
Only 9 connections are required in-
stead of the usual 18,

A Division of Globe-Union Ine,

Milwavkee T, Wisconsin
In Canada, 635 Queen Street East, Toronio, Ontarle

CFNTRALAB. A Divisinn of Globe-Union Inc,
938-D E. Keefe Ave., Milwaukee 1, Wisconsin

Please send the following bulletins: [] 42-149, [] PEC guide
No. 2. I'd also like a copy of Centralab’s new Electronic
Componeats Catalog No. 28,

Pendet couples the combinatian

Think what this terrific PEC
‘‘package’’ can do in simplifying in-
stallation and cutting manufacturing

costs of ac, de and portable receiv- 11764 thick, leads are 2.1/2% COMIPARY e

ers. Get complete information on long. Capacitors are 450 vdcw, Adds

this new PC-160 Pendet NOW. 800 vdc test. Resistors are 1/5 O e et
. ' .

Check No. 42-149 in coupon. watt. Y e vrvaesceanerersse s ear et ameemeare st ence meamsemenan s nasne e s arree SEALE. v-ceemeeccrreearinemnmcenscn

detectar and first audio pentode
tube to the audio oufput tube.
Plate is only 1-5/167 x 7/8" x

IN A1 oo e e mreceneseee e eme e me e oo enr e POBIE OD
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Physically

MESH PARABOLAS—
9500 SERIES

Sturdy expanded metal
construction presents mini-
mum wind load to tower
structure. Lightweight alu-
minum for easy rigging and
reduced transportation
costs, De-icing equipment
optional.

VHF ARRAYS—
9600 SERIES

Ruggedly constructed,
broad bend, high gain,
directional antennas. Easily
erected, complete with
mounting hardware.
Range: 25-175 me.

CORNMER REFLECTOR—
9700 SERIES

High gain cavity fed corner
antenna for either vertical
or horizontal polarization.
Rugged, lightweight, com-
pletely weatherized. Three
types providing ranges
from 360-2200 mec.

Dependable — Electrically Absolute

R e Ly

TO 2200 MCS

PRODELIN Microwave Antennas
are manufactured to meet maxi-
mum requirements for physical
and electrical service. They oper-
ate continuously over difficult ter-
rain regardless of weather or
temperature exposure. They are
consistently reliable in the most
critical services. There is a type
for most military and commercial
needs at frequencies up to 2200
megacycles.

JOB-PACKAGED FACILITIES

PRODELIN Job-Packaging means time
saved, money saved, on instaflation ser-
vices, Complete systems, equipment and
tools are ready for your location when
and where you need them. Experienced
field engineers plan your complete trans-
mission system installation. Write for lit
erature and details.

The World's Finest Coaxial Transmission Lines

DEVELOPMENT COMPANY, INC.

307 Bergen Avenue, Kearny, New Jersey

Manufacturers of Antennas, Transmission Llines and Associated System Fadilities
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TELE-TIPS

(Continued from page 25)

GERMANIUM AHEAD—Tech-

. niques for securing desirable prop-

erties from germanium are further
advanced than those being developed
for other semiconductor materials.
This metal so far has proven itself
easier to purify and control. Ger-
manium has a simple, diamond-like,
cubic structure. In other words, the
structure of germanium crystals is
the same in all directions. Addi-
tionally, the metal has a low enough
melting point to resist contamination
by reaction with the materials in
which it is melted.

GERMANIUM COST in transis-
tor production is a minor factor, Al-
though the metal currently sells for
$340 per pound, less than seven
cents worth (.0002 1b.) is needed to
make one transistor. The big job, of
course, is to reduce processing and
other production costs which, at the
present time, set the selling price of
a good transistor at $5 to $8, a con-
siderable reduction from the earlier
$30 price. Quantity production may
pull future unit cost down to $1,
though present sales are made at
about three times equivalent tube
prices. The main problem in price
reduction is to find a wide range of
transistor applications of varying re-
quirements, so that the whole spec-
trum of present output can be util-
ized eliminating the current high
rate of rejections,

WHAT PRICE RESEARCH? In
1952 the bill came to $3.5 billion, half
of it coming from the government,
according to a report prepared joint-
ly by the Bureau of Labor Statistics
and the Research and Development
Board. The survey, covering compa-
nies accounting for $2 billion of re-
search, notes that 27.3% or $500
million was in the radio-electronic
field. Also, 23.2% of 94,000 research
engineers were in the electronic in-
dustries. Copies of “Industrial Re-
search and Development” may be
obtained from the Research and De-
velopment Board, Dept. of Defense,
Washington 25, D. C.

SOVIET TECHNICAL PER-
SONNEL is rapidly increasing, re-
sulting in the forthcoming possibil-
ity of significant scientific advance-
ments., That’s the finding of D.
Shimkin at Harvard’s Russian Re-
search Center. The reason is attrib-
uted to the growing number of
enrollments in specialized schools
during the past ten years.

(Continued on page 38)
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ﬂmlalj first name in special purpose steels
53 yours of | o) stctmat; . PERMANENT ALNICO MAGNETS

CRUCIBLE STEEL COMPANY OF AMERICA, GENERAL SALES OFFICES, OLIVER BUILDING, PITTSBURGH, PA.

STAINLESS*REX HIGH SPEED*TOOL*ALLOY* " MACHINERY*SPECIAL PURPOSE STEELS
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Ask for
ACE Bulletin 3
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Nine out of 10 screen rooms
used in meeting today’s exact-
ing specifications were made
by ACE!

These sturdy shielded enclos-
ures provide a GUARANTEED attenua-
tion of 100 db from 0.15 to 1,000 mega-
cycles and to closely approach this atten-
uation at 10,000 mc. They are ideally
suited for keeping “‘background” radio
interference influence from affecting sen-
sitive R-F measurements or for shielding
equipment that would otherwise cause
serious radio broadcast or TV noise.

Features include low R-F impedance
door design; complete facilities for
power, water, gas, air conditioning or
ventilation service entries; access doors;
“cell type”, single screen or solid shield
and many others.

Installed in
a few hours!

Ace rooms are sup-
plied in pre-built sec-
tional form for quick,
easy erection, They
can readily be en-
larged or relocated.

MEET EXACTING
SPECIFICATIONS
INCLUDING JAN-1-225, 16E4 (SHIPS),
MIL-1-6181 AND OTHERS WITH AN
ACE SHIELDED ENCLOSURE!

ACE ENGINEERING and MACHINE Co., Inc.

3644 N‘_‘lnwrence St., Philadelphia 40, Pa., Telephone: REgent 9-1019

TELE-TIPS

{Continued from page 34)

ELECTRONIC FLOWMETER,
capable of measuring air currents in
a still room or the rapid flow of fluids
in pipes, has been developed at the
National Bureau of Standards by
Henry P. Kalmus. The device uti-
lizes the change in velocity of sound
waves as a measure of fluid flow. It
has a very fast response and does
not obstruct the fluid currents to
make the measurement. In addition,
the signal-to-noise ratio is suf-
ficiently high to permit the measure-
ment of extremely small velocities.

CENSORED—The recent passage
of a bill by the Quebec Government
which makes it illegal to transmit by
television, whether by wire or wire-
less, any photographic film before
submission of same for examination
by the Board of Cinema Censors may
establish hypothetical problems for
telecasters in the United States
whose signals reach Quebec Prov-
ince. Will those telecasters be liable
for extradition and the penalty of a
$500 fine or a three months’ prison
sentence for showing uncensored
films? And how about the law which
provides for confiscation of the film
and the equipment used in showing
it? A similar question came up in the
Great Lakes Region when Canadians
started purchasing receivers to pick
up U. S. transmissions from Buffalo
and Niagara. Somehow we don’t
think that the International Courts
will be unduly worried by this de-
velopment.

BELOW 100 KC—A few queries
have been received on the subject of
the omission of three operating bands
below 100 K¢ on the Spectrum Chart,
supplement to January TeLE-TecH.
Examination of the chart will show
that six columns have been used
covering the range from 100 Kc to
100,000 mc. If these three compara-
tively unimportant channels were
included it would mean either adding
a seventh column, and consequently
compressing the information even
more than has already been done, or
losing the ten to one ratio which ex-~
ists in each column. In view of these
facts it was felt that the usefulness
of the chart would suffer more by
virtue of the inclusion of these chan-
nels than by their omission. However,
in order to clarify the situation the
following information is provided:

10 to 14 KC radio navigation

14 to 90 KC international fixed public
Q0 to 100 KC fixed Alaska, international fixed

public, maritime and mobile telegraphy, radio
navigation
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Engineers — and Executive Incomes!

In the radio, television and electronic industries the men who create the
products,—and keep such products advancing abreast the roaring progress
of the art—are of course the engineers.

Yet it has always been distressing to us that, salarywise, engineers are
invariably far down the list on most companies’ executive payrolls.

These creative forces of the organization, the inventive and technical spe-
clalists on whom the very lift of the whole business depends, too often rank, in
income, along with second-string officials who perform only routine functions.

Some recent studies of executive salaries in the manufacturing field
show chief engineers’ standings as follows, in terms of their company’s
annual business: '

Corporations Doing Annuaily

Around $10,000,000 Around $40,000,000

Presidents ... ... ... ... $50,000...... ... .. . .$80,000
Executive Vps. . .. .. ... ... 35000 ... .. .. . .. 50,000
Sales Mgrs. ... ... 28000 . .. . . ... 40000
Treasurers ... ... ... 25,000 ... N S ... 38,000
Production Mgrs. .. .. .. . . 24,000 ... . .. ... 36,000
Legal Officers ... .. ... . . 17,000 ... . . 23,000
Chief Engineers .. .. .. ... 15000 .. . ... ... 22,000

Always, the engineer remains low man on the totem-pole. Yet certainly
the engineer is the key executive of the whole outfit. It is the engineers
who have created our six-billion-dollar radio-TV industry. And it is our
engineers who are doing far more than all the politicians and diplomats to
guarantee our American way of life.

We want to see engineers’ salaries go to the top of corporate income
schedules. This can come only as engineers are willing to take greater cor-
porate responsibilities, think more broadly about management, and play
the game of greater business risks.

Being men of precise technical training and careful conservative thinking,
engineers are usually loath to stray into the lush fields of executive-guessing,
politely known as “taking calculated risks,”—where success is measured
on the liberal basis of “being right 519 of the time!”

Engineers have created our industry. But they must also learn general
principles of business management, finance, corporation law, taxes, employee
relations, and—yes—executive ‘“front,” if they are to be at the top and
receive top rewards in the industries they have created.
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RADARSCOPE

Revealing Important Advances Throughout the Spectrum

of Radio, TV and Tele Communications

AVIATION
SINCE ADOPTION of the European Airways Sys-

tem utilizing very high frequencies for radiotelephone
communication between aireraft and ground stations has
proved inadequate, the International Civil Aviation Or-
ganization aims to add thirty-one reserve channels to
the nineteen already in use, making a total of fifty VHF
channels for European-Mediterranean aeronautical mo-
bile service (VHF'). The use of VHF and LF-MF facili-
ties will be discussed in considerable detail at the
seventh session of the Assembly of ICAQ to be held in
Brighton, England, on June 16. This is the first full scale
assembly to be held since 1950 and will run from three
to four weeks.

MOTION PICTURES

3-D—The recent activity in three-dimensional vision,
popularly known as “3-D,” is causing a revival of hope
among the Hollywood film fraternity. Although not by
any means new, the idea of three-dimensional pictures
has caught on and the term is being applied wholesale
to anything which is not standard projection. Real 3-D
presentation involves the use of two separate images
which are combined optically, by the use of either Pola-
roid filters or colored filters. A French system which is
still in the experimental stage produces an image
which is said to give stereoscopic or three-dimensional

I

Near Alamogorde, N. M., the Ryan Q2 pilotless target-plane is launched
from its “mother” B-26 and proceeds under radio remote ¢ontrol from the
ground installations of the Holloman Air Development Center
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results, but it is subject to distortion and interference de-
pending on the position of the viewer in the auditorium.
Other attempts to introduce a three-dimensional aspect
into the theatre screen involve the use of curved screens,
such as Cinerama, Cinemascope, and “wide vision sur-
rounds.” In general, pseudo 3-D systems depend upon
peripheral images and the effect of curvature of the
screen to give the impression that the audience is actual-
ly part of the story unfolding on the screen. The advent
of the three-dimensional interest in projection systems,
together with feature films, will give a temporary boost
to the motion-picture business but—it does not seem
likely to affect television viewing to any extent.

THREE-DIMENSIONAL TV
MANY YEARS AGO Dumont demonstrated three-

dimensional TV that was being developed for use in
atomic laboratories handling “hot” materials to assist
operators of mechanical hands in controlling their op-
erations. There is no reason why three-dimensional
television should not be presented to the home viewer
in the near future, save that of channel availability. As
previously demonstrated, three-D television was shown
on closed circuits utilizing one distinet circuit or half
the screen for each of the two pictures required. Again,
Polaroid spectacles had to be worn. Conceivably some
experimental stereoscopic television transmissions could
be made by utilizing the facilities of two television sta-
tions in much the same manner as stereophonic trans-
missions are being made today using two AM, or FM, or
a combination of AM and FM, stations. The same thing
is possible for color television; it would merely be an
added complication in a field which is already compli-
cated. At any rate, both 3-D television and 3-D motion
pictures offer a promising field for the promoter!

MANUFACTURING

LOUDSPEAKERS IN *53—NPA has received a re-
port from the industry indicating that 1953 speaker
production will total 22,500,000 units compared with 18,-
807,515 produced in 1952. The report submitted to NPA,
also estimated that the average weight of an Alnico 5
magnet per speaker is 112 oz. The estimated production
of 22,500,000 speakers this year will require approximately
1,110,000 pounds of Alnico 5 material, consisting chiefly
of cobalt and nickel. The estimate for 1953 production
represents an increase over 1952 production because of
increased markets due to opening of new television areas
and a lack of finished-set inventory in the hands of
manufacturers, distributors and dealers, which condition
did not exist in the beginning of 1552,
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PICTURE TUBES

BIGGER PICTURES desired hy the puklic, are now
evidenced by the fact that 809 of the picture tubes today
being produced are 21 in. and larger. In fact, 21-in. tubes
are by far the dominant size, representing 709, of the
total output. An additional 89 of producticn is assigned
to 24-in. tubes and about 29 to 27-in. tubes, To the
surprise of the industry, the 17-in. size is still holding
its own at 209 of the total unit output. Some industry
leaders feel that this 17-in. percentage may even grow
larger if the farm drop continues, and the buying public,
watching its pennies, gets to counting the $20 to $70 saved
by buying 17-in. as against 21-in. sets.

CIRCUITS
CIRCUITRY “PACKAGES’”—The National Bureau

of Standards has developed an improved system of
standardized plug-in circuitry “packages” for use in the
constructicn of electronic equipment. This NBS tech-
nique is an extension of similar improvements under
development by industry. Each new circuit package has
a large number of connections brought out to connector
pins. A test jack at the top of each package helps locate
defective units, making it easy to replace trouble-causing
with trouble-free packages. A distinctive feature is the
general similarity of most of the circuit stages. A single
basic tube circuit is adapted to the great majority of re-
quirements, and the same basic circuit serves as a low-
impedance pulse driver, as a flip-flop, and for a number
of gating functions. These rapidly replaceable units, if
adopted by manufacturers, promise to combine reduced
manufacture and repair costs with improved reliability.

WEATHER
STORM DETECTION—Capt. Howard T. Orville,

technical consultant for Bendix Aviation, says that radar
storm-detection units, placed at 35 points in the nation,
could predict to the minute the arrival of a storm, its
duration, and its intensity. Captain Orville, first in the
Navy to advance the concept of radar tracking of hur-
ricanes, which has cut deaths from these storms by 98%,
said it would cost about $5 millon a year for 10 years to
set up this nationwide electronic weather-warning sys-
tem, but that the end result would be savings of hillions
in storm damage and thousands of lives. Equipment for
each of the 35 stations would include: 1. Storm-detection
radar to give an instantaneous “picture” of all rain, snow,
sleet or hail over an area of several thousand square
miles from the station. 2. Radar cloud-base and cloud-

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1953

top recorders to provide centinuous infcrmation on cloud
layers passing over the staticn. 3. Upper-air weather
recording equipment such as “Radiosonde” halloons
which automatically radio back to earth data on temp-
erature, pressure, humidity and other facts from altitudes
up to 100,000 ft. 4. Radar and television units to relay
“pictures” of weather conditions from one station to
another. 5. Electronic computers to combine the data
from the station with other facts gathered from Weather
Bureau observation points throughout the Northern
Hemisphere,

ELECTRONIC MARKET
U. S. POPULATION GROWTH IS the biggest single

factor in the future of any business, according to the
York Engineering & Construction Co., whose monthly
report analyzes trends of population growth and points
out ways they may used to evaluate future markets.
For example:

Abnormally low Depression birth-rates are heginning to
have an effect; the marriage rate is now dropping and will
continue to drop until 1960, when it will rise again.

In 1950, there were 5 million men 20 to 24 years in the
labor pool; in 1955 the number in that bracket will have
dropped to 4.75 million.

U. 8. population is increasing at a rate of 250,000 a month,
and will rise to 193 million in 1975, by conservative estimate.

While the declining marriage rate now threatens the rec-
ord rate of home building that has continued since the end
of the war, it will pick up in the late sixties and may soar
to an average of 1.3 million homes a year or more by 1975.

See following pages for photographs of captured radio equipment from
Korea. Pictured above is a Russian field radio set,—U. §. Army photograph
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Field telephone captured from North Kerean
forces. Compare this with U. S5, EE-8 phene

Controls on Chinese Communist field radio set
Type E-27{r); 1} Trans, fine antenna loading;
2) Trans, voltmeter; 3} Trans. meter selector; 4}
Trans. antenna selecior; 5} Trans. coarse antenna
loading; 4} Trams. oscillator; 7} Trans. oscillator
dial; 8) Trans. power amplifier funing; 9) Trans.
power amplifier dial; 10) Trans. band selector;
11) Trans. voice-CW switch; 12} Trons. key jack;
13} Trans. mike connector; T4} Trans. antennda
terminal; 15} Diaf jight switch; 16} Trans. &
rec. power tonnector; 17} Rec. on-off; 18) Rec.
tuning; 19} Rec. main diai; 20} Rec, band se-
lector; 21} Rec. avdie gain; 22} Rec. v-f gain;
23) Rec, BFO; 24) Rec. BFO pitch; 25} Rec. out-

(; 26} Trons. or rec. shorf antenng term-
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North Korean radio set about to he dismantled for study at a Signal High angle view of a captured Communist telegraph key and
Corps headquarters in Korea. Exposed terminals atop cahinet are ‘“‘hot’” tape printer. Reel hangs from cover of heavy wooden box

Ko REA —Radio, telephone and telegraph systems bear Soviet labels

- 4
Russia’s Model K-10 field switchboard is capable of handling ten tele- “Made in US.S.R.” is the label on this compact field radio
phone lines, uses drop-latch system. It resembles WW 1l U. §. units with quick-mount antenna, Length of unit shown is 13 in.
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Automatic Smith Chart Plotter

equipment is 100 to 400 mc, which is

| iye covered in two bands of one octave
| each. Either of these bands is swept
5 ol at the rate of 2 cps and the measured

impedance vs frequency curve is
plotted instantanecusly on a ca-
thode-ray tube (CRT) that has a
Smith Chart overlay.

2 2 2 .
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Measurement Limiialions

In recent years, many standing-
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R

Resolver oudio terms are proportional to K cos and K sin, where K is reflection coefficient

New instrument speeds impedance mecdurements in
100 fo 400 MC range. Instantaneous plot on CRT
aids study of transmission lines and VHF circuits

By KARLE S. PACKARD, dirborne Instruments Lab., Inc., Mineola, N. Y.

HE purpose of the Automatic

Smith Chart Impedance Plotter
is to measure the complex imped-
ance of an unknown component over
a relatively broad portion of the VHF
range. This measurement is made
rapidly and automatically, and the
results are plotted on a Smith Imped-
ance Chart. Although the equipment
s not capable of high precision, its
speed of measurement and the con-

venient form in which it presents the
results represent distinct advantages
over more precise methods in many
cases. In particular, it is well suited
for the preliminary stages of devel-
opment work on a VHF component,
where precise results are not usually
required. It is equally suited for
rough checking at the final stage of
production.

The total frequency range of the

wave ratio and impedance plotters
have been described in the literature.
For the most part these devices have
been limited (1) to measurements of
magnitude only, (2) to measure-
ments at narrow Irequency ranges,
or (3) to measurements at low fre-
quencies. The present instrument is
an outgrowth of some of these de-
vices.

A few words should be said about
the choice of presentation. The
Smith Chart permits the plotting of
any impedance within a given circle
and gives an implicit plot of the re-
flection coefficient at the same time.
In many cases the impedance, as
such, is of secondary importance as
compared with the reflection coeffi-
cient. The main advantage of the
Smith Chart, however, is that the
impedance at any point on the trans-
mission line is easily found by rotat-
ing the readings by an angle that is
a function of frequency. During
development work, it is usually nec-
essary to utilize this feature. The
computations are elementary, but

Fig. 2: In Automatic Smith Chart Impedance Plotter, unknown component terminates directional coupler to obtain reflected- and direct wave voltages
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SMITH CHART (Continued)

they take time; this equipment auto-
matically rotates the readings so that
no calculations are required. By plot-
ting the results on a CRT, they are
available immediately, and the effect
of adjustments is observed instantly.

Basically, the equipment utilizes a
directional coupler to measure the
reflection coefficient of the unknown
component as the termination on a
transmission line. Voltages propor-
tional to the direct and reflected
waves are obtained from the direc-
tional coupler. The relative phase
and amplitudes of these voltages are
measured to obtain the rectangular
coordinates of the reflection coeffi-
cient. By applying voltages propor-
tional to these coordinates to the
horizontal and vertical deflection
plates of a CRT, a Smith Chart can
be obtained.

The measurement of the phase and
amplitude of the reflection coefficient
is accomplished as follows. The direct
wave is maintained at constant am-
plitude by applying AVC to the r-f
oscillator that supplies power to the
load. A direct measurement of the
reflected wave amplitude is then a
measure of the amplitude of the re-
flection coefficient in terms of the di-
rect wave. To measure the phase of
the reflected wave, it is split into two
channels and applied to two phase-
sensitive detectors. The bias signals
for these detectors are obtained from
the direct wave and are in quadra-
ture. Therefore, the detector outputs
are proportional to the rectangular
components of the reflection coeffi-

cient. The analysis of this resolver is
shown in Fig. 1.

VYarying Frequencey

The reflected- and direct-wave
voltages obtained from the direc-
tional coupler are of varying fre-
quency. These signals are trans-
formed by superheterodyning into
signals of constant frequency. Fur-
thermore, in order to provide signals
convenient to work with after detec-
tion, the reflected wave is modulated
at an audio rate. This modulated re-
flected wave is added to the bias
signal applied to the two phase-
sensitive detectors. In one case, the
bias signal is adjusted, by means of
a phase-shifting network, to be in
phase with the reflected wave for a
pure real reflection coefficient., For
the other detector, the bias signal is
adjusted to be in phase with the re-
flected wave for a pure imaginary
reflection coefficient. In both cases
the bias signals have been amplified
so that they are much greater than

66

Fig. 3: (1) Impedance
of 10-ohm resistive }
load terminating 50-
ohm cable

Fig. 4: (¢} Impedance
of open line in parailel
with length of mis-
matched line

Fig. 5: (r} Impedance
of lossy resonance, All §
plots made in 100 to
200 MC range

the amplitude of the reflected-wave
voltage. It should be noted that the
audio modulation frequency is much
lower than the carrier frequency but
is much higher than the rate of
change of any of the terms. There-
fore, we may consider the quasi-
static case and the analysis shown in
Fig. 1. The audio terms are propor-
tional to K cos & and K sin &, where
K is the amplitude of the reflection
coefficient and ¢ is its phase angle. In
Fig. 2 is a block diagram of the com-
plete system.

Changing Line Lengih

The unknown component termi-
nates the directional coupler. Volt-
ages proportional to the direct and
reflected waves are obtained from the
cross-arms of the coupler, which is
a coaxial Bethe-hole coupler of 50
ohms characteristic impedance. The
delay line in the direct-wave path
compensates for the extra line length
traveled by the reflected wave up to
the load and back to the point of
measurement. By changing the
length of this line, the readings can
be rotated to find the impedance at
any point along the transmission
line. These voltages are applied to
two identical balanced mixers, the
outputs of which are two fixed-fre-
quency signals of 40 mc. The local
oscillator for these mixers is swept
in synchronism with the r-f oscilla-
tor and is coupled to the mixers
through the baluns. The intermedi-
ate frequency will vary, however,
because of tracking error and for
this reason a double superheterodyne
is used with AFC applied to the sec-
ond local oscillator. The outputs of
the second mixers are 5-McC signals,

which are quite constant in fre-
quency as the radio frequency is va-
ried, and which are proportional in
amplitude and equal in phase to the
direct and reflected waves. These
5-Mc signals are applied to two i-f
amplifiers and thence to the resolver,

which measures the rectangular
coordinates of the reflection coeffi-
cient.

The direct wave is sampled from
the i~f amplifier and detected; after
de amplification, it is used to control
the power output of the r-f oscilla-
tor in AVC fashion to keep the direct
wave constant. This 5-mc signal is
also applied to a broad-band dis-
criminator. The discriminator output
is amplified by the dc amplifier and
controls a two-stage reactance tube
that in turn controls the frequency
of the second local oscillator so as to
maintain the final intermediate fre-
quency at 5-Mc.

Tiwo Andie Volieges

The reflected-wave i-f amplifier is
modulated at the first stage at an
audio frequency in order to obtain
audio signals from the resolver, as
previously mentioned. These two
audio voltages are amplified and ap-
plied to the horizontal and vertical
deflection plates of a CRT.

Since the two audio voltages are
in phase, a straight line of varying
length and phase would be obtained
on the scope face; this would give a
180° phase ambiguity. In order to
eliminate this, the trace is normally
held below cutoff and intensified only
on, say, the positive peak of the sig-
nal. The peak of the modulating
voltage is picked off and amplified.
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This pulse is then sharpened to pro-
vide the intensifying pulse, which is
applied to the Z-axis of the CRT.”
If we use the positive peak of the
modulation to indicate impedance,
then the negative peak will indicate

admittance. A polarity-reversing
switch at the input to the intensify-
ing circuit provides this feature.

Empedance Plot

In order to provide a frequency
calibration of the impedance plot, a
marker is generated that blanks out
the trace, thus creating a “hole” in
the plot. This marker is obtained
from a tunable calibrated wave trap
that is coupled to the r-f oscillator.
Thus, as the r-f oscillator sweeps
through the frequency to which the
wave trap is tuned, a pulse is ob-
tained from a detector placed across
the wave trap. This pulse triggers a
flip-flop circuit having a variable re-
covery time. The output of the flip-
fop gates off the intensifying pulses
to produce the hole in the trace. The
variable-width gate is necessary be-
cause of the wide variation in writing
rate that might be encountered; that
is, although the frequency is varied
at a relatively constant rate, the im-
pedance might vary slowly in one
part of the band and quite rapidly
in another.

Before discussing some of the finer
points of the system, let us look at
some of the results. Fig. 3 shows the
impedance of 2 10-ohm resistive load
terminating a length of 50-chm cable.
The cable is obviously three-quar-
ters of a wavelength at one fre-
quency and a full wavelength at
another. Fig. 4 shows the impedance

of a length of open line in parallel
with a length of mismatched line.
This is a case of stub matching,
though the stub position was not
varied to produce a good match.
Fig. 5 shows the impedance of a lossy
resonance. Such a plot would be ob-
tained with a length of open-circuit
lossy line:. In this case, however, the
effect was simulated because avail-
able lossy cable does not have suffi-
cient loss to produce such an open
pattern. These impedance plots cover
measurements in the 100 to 200 mc
range.

Component Paris

Now let us look at some of the
component parts in more detail and
see where design difficulties might
arise. The first point to be considered
is the variation of the direct-wave
amplitude on the transmission line.
This is due chiefly to variation of the
power output of the r-f oscillator as
the frequency is changed, the varia-
tion in coupling of the directional
coupler, and the variable loading on
the oscillator. The latter two varia-
tions are reduced considerably by
using lossy line between the r-f
oscillator and the directional coupler.
However, in order to reduce the
variations to a negligible value, AVC
is necessary. The AVC loop gain of
40 db is just adequate. The frequency
response of the AVC loop, from de
to 300 cps, is made necessary by the
2-cps sweep rate and the possible
load variations. This is one of the
points of compromise; it is desirable
to have a high sweep rate to reduce
flicker, but the high-frequency re-
sponse of both the AVC and AFC
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loops would have to be increased in
direct proportion. This would require
a more elaborate feed-back loop to
achieve stability.

Other sources of amplitude errors
are (1) spurious heterodyne re-
sponses, (2} cross-coupling between
channels, and (3) leakage of local-
oscillator components into the i-f
amplifiers. To eliminate the spurious
responses, it was found necessary to
insert a band-pass filter and buffer
amplifier between the first and sec-
ond mixers. This prevents beats be-
tween the first local oscillator and
harmonics of the local oscillator,

Cross-coupling is kept to a low
level by adequate shielding. Since
the locail oscillators are common to
both signal channels, however, it is
necessary to prevent coupling
through these paths. This is one rea-
son for using balanced mixers in
which either the local-oscillator or
the signal voltage is fed balanced,
and the other is fed unbalanced. In
this way, the cross-coupling is re-
duced by a factor equal to the prod-
uce of the percentage unbalance in
each of the two balanced circuits.

Balanced Mixers

Another reason for the balanced
mixers is to prevent second-local-
oscillator voltage from passing
through the i-f amplifiers. These 5~
mc amplifiers are video amplifiers
(for reasons to be given later) and
the response at 4% Mc is not negli-
gible since the second-local-oscil-
lator voltage is sbout 80 db above the
smallest signal. By injecting the
local-oscillator voltage unbalanced

(Continued on page 181)
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Photograph of front of pulse timer

ADIO-propagation measure-

ments using pulse techniques
over long paths require the. use of
highly stable pulse-repetition-fre-
quency sources. The problem is
similar to that encountered with
some radio navigation systems where
pulse-delay measurements at a re-
mote point require a stationary
cathode-ray-tube display.

With the present state of oscillator
development it seems that the high-
est frequency stability is obtained
at frequencies of the order of 100 kc.

Fig. 1: Complete locked-osciliator pulse timer includes limiter, oscillators, pulse coupler, multivibrator, pulse shaper

PETER G. SULZER

A Reliable Locked-

Highly stable frequency divider chain useful for r-f pro-

pagation measurement, phase comparison, time-division

multiplexing, and TV waveform generator applications

By

National Bureau
of Standards
Washington 25, D. C

Since a pulse frequency as low as
25 cycles may be required, some
form of frequency division is indi-
cated. The subject of this paper is a
highly reliable and stable {fre-
quency-divider chain supplying 25-

cycle pulses from a 100-kc input.
The eqguipment should also be use-
ful in other applications such as
those requiring precise, phase-stable
frequencies for phase comparison or
time-division multiplexing, while
the individual divider circuits may

be useful in television waveform
generators.

Types of Dividers

In the past, several types of

dividers have been employed in-
cluding the locked regenerative os-
cillator!, the oscillator with phase
comparison and automatic frequency
control?, circuits employing regener-
ation and modulation?®, the astable

and output phase inverter
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Oscillator Pulse Timer

multivibrator?, the monostable mul-
tivibrator®, and the counter chain.
The first of these has seen a limited
application, although the difficulty
of obtaining reliable synchronization
has restricted its use to frequency
ratios of five or less. The second and
third types are capable of very
reliable operation in themselves;
however, they may require a large
number of tubes, rendering power
consumption large and adjustment
difficult. Astable multivibrators, in-
cluding the dual-triode, pentode,
and blocking-oscillator circuits, are
particularly easy to synchronize, but
are limited to applications requiring
small frequency ratios because of
their poor frequency stability. This
also applies to the monostable mul-
tivibrator, although the phantastron
circuit® appears to be an improve-
ment in this respect. The counter
chain can be operated as a frequency
divider, although the number of
tubes required may be large, par-
ticularly when dividing by a large
prime number. Here the individual
counters may be very reliable in
themselves, but the large number
of circuits will increase the chance
of failure.

Improved Frequency Divider

Recently, however, an improved
locked-oscillator frequency divider
has been described?’. The -circuit
combines the synchronizing ability
of the free-running multivibrator
with the frequency stability of the
sinusoidal oscillator, permitting fre-
quency division at large frequency
ratios with excellent reliability and
good phase stability. One form of
the frequency divider, shown in the
simplified circuit of Fig. 2, consists
of a cathode-coupled oscillator with
the addition of a resistance in series
with the frequency determining cir-
cuit. The resistor may be considered
as an all-pass network, permitting
feedback at all frequencies. Conse-
quently, there is a tendency toward
a multivibrator type of operation,
with the production of a large har-
monic content in the voltage at the
upper end of the resistor. With the
circuit operating as a frequency di-
vider, the harmonic voltages are
capable of beating with the input
frequency and producing a control
voltage directly at the operating fre-
quency of the oscillator, which
greatly improves the locking prop-
erties of the oscillator. The presence

of harmonic voltages also improves
the phase lock obtained between the
input and output frequencies,

Fig. 1 is a schematic diagram of
the locked-oscillator pulse timer,
which consists of a limiter, V,, three
locked oscillators, V,, V. and V,,
operating at 10 kc, 1 K¢, and 100
cycles, respectively, a pulse coupler,
V,, a 50-cycle multivibrator, V,, a
pulse coupler, V., a 25-cycle multi-
vibrator, V, and a pulse shaper and
output phase inverter, V, and V..
The limiter, which is of the cathode-
coupled type, was provided so that
the equipment would operate over
a wide range of inputs (1 to 100
volts) without requiring readjust-
ment. The three locked oscillators,
which perform the bulk of the fre-
quency division in but three enve-
lopes, require little comment, al-
though it should be mentioned that
highly stable components are re-
quired in the tuned circuits associ-
ated with L,, L,, and L,. Excellent
results have been obtained with
molybdenum-permalloy-dust toroids

—

SYNC

<

l

Fig. 2: Simplified schematic of a frequency
divider with cathode-coupled oscillator

and mica or polystyrene capacitors.
The plate-voltage waveform of the
100-cycle oscillator, V,, which con-
tains two sharp transitions, is recti-
fled and the resulting pulses are
used to drive V., which is normally
operated at plate-current cut-off.
The negative plate-voltage pulses
then trigger Vi, a bistable multivi-
brator, at a frequency of 50 cycles.
An additional bistable multivibrator,
V., produces a square wave at 25
cycles, which, through differentia-
tion and rectification, is used to drive
a cathode-coupled trigger circuit, V,.
The output of V,, a positive pulse
whose duration is variable from 5
to 50 usec, by means of R,, is ampli-
fied by V,, producing both positive
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Photograph of rear of puise fimer
and negative 50-volt pulses. The
power supply contains an electronic
voltage regulator circuit.

Tests of the completed unit have
shown that stable operation can be
obtained with a very long effective
tube life, as the frequency dividers
will function with type 6J6 tubes
having transconductances as low as
100 umhos, 1/50 the normal value.
The overall phase stability of the
unit is approximately 1/10 usec. per
volt of line-voltage change, which
is sufficiently good for most applica-
tions. Front and rear views of the
pulse timer are shown in the photo-
graphs,

Adjustment of Unit

Adjustment of the unit can be ac-
complished with the aid of a stable,
100-gc source, an audic oscillator,
and an oscilloscope.

The 100-xc source, which should
provide at least 1 volt, is connected
to the input terminal, and the trim-
mer in the plate circuit of V, is ad-
justed for resonance, as indicated by
a maximum in the magnitude of the
voltage applied to pin 5 of V,. It is
desirable to couple the oscilloseope
to this point through a very small
capacitor to avoid detuning.

Subsequent steps require the use
of the audio oscillator to provide the
horizontal deflection of the cathode-
ray spot. With the vertical input of
the oscilloscope connected to the
“100 xc Test” points, the audio oscil-~
lator should be adjusted to exactly
10 xc by means of a Lissajous figure.
Connection of the oscilloscope to
the “10 xc Test” points will then
permit the adjustment of the 10-gc
oscillator to the correct frequency,
as indicated by a stable ellipse or
circle. The 15300 puf trimmer capaci-
tor in the 10-xc tuned circuit should
be set to the middle of the stable
locking range. Similar adjustments
are performed upon the 1l-x¢ and
100-cycle oscillators by using the
previous stage for purposes of com-

(Continued on page 173)
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Fig. 1: Path of transient current through
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Fig. 3: Effect of thyratron interelectrode capac-
itances with sudden anpode voltage change

Fig. 4: Grid self-rectified bias improves op-
erational stability in a positioning servo

By JAMES H. BURNETT,
Electrons, Inc., 127 Sussex Ave., Newark 4, N. J.

S UCCESSFUL designers of elec-
tronic equipment utilizing gas-
filled thyratron tubes recognize
there are important circuit factors
to be considered which are often
neglected without penalty when us-
ing high vacuum tubes. Many po-
tentially sound thyratron applica-
tions have been avoided because of
a feeling on the part of some equip-
ment designers that such tubes are
unpredictable in their performance.
When tracked down, most of these
reports have been found to stem
from some unit design in which the
importance of grid circuit reliability
had been overlooked.

Modern thyratrons respond faith-
fully to the actual voltage of the grid
with respect to cathode, whether it is
a signal voltage, a false signal, or a
noise voltage. Naturally, most noise
voltages can be filtered by adding
sufficient time constant at the grid
to average out transient voltages to
a negligible degree, but in applica-
tions where full advantage is to be
taken of the fast response of gas
thyratrons, such “brute force” filter-
ing is not tolerable, Therefore, it is
desirable to trace back to the source
any such undesirable voltages and,
having found the cause, apply a rem-
edy which does not add excessive
time constant.

A cathode-ray oscilloscope with a

70

de amplifier is indispensable in all
phases of grid circuit development,
and especially for the detection of
noise. Since appreciable capacitance
between the scope power supply and
its signal ground terminal may dis-
tort the grid voltage if the tube cath-
odes are ungrounded, the use of an
isolating transformer for the scope
power supply may be helpful. The
method previously described,! using
the horizontal sweep setting with
grid voltage connected te one set of
plates and the ancde voltage con-
nected to the other set for viewing
instantaneous grid and anode vol-
tages is convenient, and indicates
where misfiring by noise voltages is
occurring, or where the margin of
safety is low.

False Signal Voltages

In position follow-up systems, by
opening the anode connections of one
set of tubes, and analyzing the ac-
tual grid voltage supplied these
tubes during the firing of the revers-
ing tubes, with the oscilloscope bril-
liance control turned full on, tran-
sient noise or false signal voltages on
the grid may be detected. These
noise voltages may then be traced
back to their sources, and necessary
circuit modifications made. Possible
sources of spurious or noise voltage

[ ‘ g
in the grid circuit are numerous.
Among these sources are -circuit
stray capacitance effects, line tran-
sients, interelectrode coupling, and
the effects of grid current or float po-

tential of other tubes in the equip-
ment.

Stray Capacitanee Effects

By far the most common source of
noise voltage, and often the source
overlooked is the transient charging
or discharging of stray capacitance
between grid transformer windings
and between these windings and
ground through relatively high grid
circuit impedance, producing on the
grid unwanted voltages of extremely
large magnitude and short duration.
A typical offender is the “back-to-
back” connection where the cathodes
are exposed to both line and load
potential surges. Fig. 1 shows thyra-
trons so connected as they may be
for either a reversing servo, or an
X-ray contactor, or welding control,
or for lichting dimmer control. This
effect also may be found in servos
where the forward and reverse cir-
cuits are linked only by stray capac-
itance between transformer wind-
ings, or when supplying separate re-
versing fields with common magnetic
linkage. The effect also may occur
when line switches are closed in
such circuits with the resulting sud-
den charging up of grid circuit stray
capacitances to ground.

In Fig. 1, consider conditions exist-
ing with a slightly inductive load at
the end of conduction of one tube.
Conduction continues past the end
of the cycle for a few degrees due to
load inductance. The cathode-to-
anode voltage across this tube sud-
denly changes from tube voltage
drop, of about 10 volts, to the in-
stantaneous line voltage. A charging
current then flows into the stray ca-
pacitances indicated, through part of
the grid circuit impedance of the
other tube, producing a voltage of
short duration, but considerable
magnitude. This has a polarity to
raise the actual grid voltage above
the critical grid voltage and misfire
the tube.

Such effects may be minimized by
including static shields around each
grid transformer winding and con-
necting each shield to the respective
thyratron cathode. Often, a small ca-
pacitor across the grid transformer
secondary, or the use of lower im-
pedance grid transformers, reduces
such noise to a tolerable degree
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Increased number of thyratron applications may

be achieved by overcoming malfunctioning in

grid cirevit. Noise and false signals minimized

fo provide more stable serve control sysiems

without static shields. If it is desir-
able to hold the control tube cathodes
at common potential for either ac load
control, or de half wave reversing
control, without the cost of an ancde
transformer, two thyratrons and two
diodes may be connected as in Fig. 2.

Lime Transients

An obvious source of noise, al-
though not the most common cause
of trouble, is the instant collapse of
ac grid voltage due to commutation
of anode current from one tube to
another in an adjacent electronic
power unit on a common supply line
with poor regulation. The inrush
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Fig. 5: Available deionization time for (A)
fubl-wave rectifier with inductive load in a

steady state, and (B) limiting transient
starting  conditions in a paraliel inverter
magnetizing current when large

transformers are switched on the
supply line of the unit may also pro-
duce similar effects. Correction of
such difficulties usually is accom-
plished by low pass filtering of the
ac grid voltage. Often the connec-
tion of a relatively small capacitor
across the grid transformer is ade-
quate and has negligible effect on
phase shift of the signal voltage.
Transient noise voltages are
sometimes introduced on the grid
through capacitive coupling of grid
circuit wiring. Where it is unavoid-
able to employ extensive wiring be-
tween grid and cathode, shielded
conductors may be justified. If this
is done, the shields are preferably
connected to the respective thyratron
cathodes, not mnecessarily ground.

Short grid leads are always advis-
able and it is especially desirable to
connect the grid resistor as close as
possible to the tube. It is usually
worthwhile to check the effect on
circuit noise of various possible cath-
ode to ground voltages on an un-
grounded chassis.

Transient grid voltages induced
through interelectrode capacitances
in the tube (Fig. 3) may be limited
to a negligible value by connection
of a small “padding” capacitor {(us-
ually 0.005 uf or less) directly from
grid to cathode of each tube. The
use of such a capacitor results in an
effective capacitance ratio of anode
to grid/grid to cathode of several
hundred, and therefore limits maxi-
mum transient grid voltages so in-
duced, to a small fraction of a volt.
The time constant of padding ca-
pacitor and grid resistor must be
limited to an insignificant fraction of
a cycle to minimize carry over
effects.

Criticael Grid Characteristics

In most of the basic commonly
used methods of control, the stabil-
ity and uniformity of the thyratrons
being used will usually determine
the minimum practical signal vol-
tages, and hence the sensitivity of
the power amplifier unit.? Consider-
ation of the maximum range of grid
characteristics including the maxi-
mum range of critical grid voltage
and starting voltage, of all tubes of a
given type over their useful life and
full ambient temperature range is
the basic starting point in grid circuit
design as it fixes the magnitude of
signal voltage required, regardless
of tube replacement.

As the grid voltage is reduced to
fire the tube, the greatest value of
current which flows to the negative
grid just prior to firing is defined as
the maximum critical grid current.
This current flows in a direction to
make the grid less negative, or in a
sense may be considered to make
the apparent critical grid voltage
correspondingly more negative than
the true critical grid voltage. Since
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Grid Circuit Reliability

the critical grid current after cycles
of heavy conduction may be greater
than on the first cycle, the maximum
value, not the “preconduction” grid
current, is necessary for careful cir-
cuit design. Most modern tubes have
so low a critical grid current at 60
cycles that circuit insulation leakage
currents to be expected in usual in-
dustrial practice may be the limiting
condition. However, since the critical
grid current increases rapidly with
frequency, this consideration be-
comes much more important above
60 cycles, and manufacturer’s data
should be studied. On the other
hand, in modern tubes up to several
thousand cycles the effect of fre-
quency on critical grid voltage is mi-
nor.

Impedance Maiching

Proper impedance matching is im-
portant as in any electrical circuit
design. The impedance of the grid
driving circuit is usually made rela-
tively lower than the grid limiting
resistance, to avoid distortion and
phase shift of the signal voltage
through regulation caused by load-
ing, and to avoid carry over eflects.
The upper limit of grid resistance is
usually set at a value which suffi-
ciently minimizes voltage drop with
a maximum critical grid current, or
leakage current flowing through it.

During anode conduction, the grid
under most conditions floats at a po-
tential within a few volts of cathode
potential. As a result, current may
flow through the grid circuit during
this period. This current may store
energy in a grid circuit component.
If the stored energy is dissipated too
slowly after conduction ceases, it will

Fig. &6: fffects of full wave rectifier modes
of operation on the ancde and grid voltages
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GRID CIRCUIT RELIABILITY

appear as a fictitious signal on the
following cycle. This may appear as
a tendency for the tubes to flicker
instead of turning on sharply, to pass
several cycles when the signal vol-
tage calls for only one cycle, or ir-
regularity in the control curve.

It is also desirable to recognize the
effect on a tube about to fire, caused
by flow of grid current to another
conducting tube through a common
grid circuit impedance. The actual
grid voltage of the first may be ma-
terially affected by the float poten-
tial of the grid of the conducting
tube. This can occur in a full wave
or polyphase rectifier, as well as in a
reversing circuit,

Seli-Rectified Current

Self-rectified current in the grid
circuit may provide a useful form of
dc bias by the transient charging of
a small bypass capacitor connected
across the grid resistor. Fig. 4 shows
a positioning servo combining a vari-
able ac signal with fixed lagging ac
grid bias and incorporating such a
self bias scheme. With large error
signal, the total ac grid voltage will
be large in magnitude and nearly
in phase with the anode voltage. By
use of self bias, the first cycle of
full conduction results in charging
the bypass capacitor negatively. The
firing angle on the succeeding cycles
will be retarded more than the sig-
nal voltage indicates by an amount
equal to the negative bias on the by-
pass capacitor. As this charge leaks
off over several cycles, signal sensi-
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MEITHER TUEE 1.5 CONDUCTING

Fig. 7: Anode voltuge phase shift in ac motor
servo during conduction of revising tube

tivity is gradually regained. The ef-
fect is to desensitize the circuit when
signals are large and thereby mini-
mize hunting. This stabilizing effect
may be desirable in some closed
cycle systems where, for example,
the overall time constant is in the
order of several cycles, while the
tubes respond almost instantan-
eously.

Most circuit designers are familiar
with the usual observation of the

7%

(Continued)

time allowed for deionization of the
tube. This is the time the anode is
negative to cathode or less positive
than the tube voltage drop as shown
in Fig. 5a and is readily seen on
the oscilloscope when connected from
anode to cathode of the thyratron
while the unit is in operation, How-
ever, in many circuits, such as in-
verters, the limiting available deion-
ization time is that during the tran-
sient of unit starting or switching
load (Fig. 5b). This can be measured
by the use of a recording oscillo-
graph. At best, it is exceedingly risky
to try to determine the minimum
available deionization time of tihe

LARGE  OQUTFUT

SHIALL QUTRPYT

(/5)

Fig. 8: (A) Typical circuit for peaking volt-
age source. (B) Waveforms of flux and voltages

circuit by trial and error, using even
a large selection of production tubes.
Obviously, such procedure is also 1o
be avoided in determining the tubes’
required peak forward voltage and
peak inverse voltage ratings.

The deionization time required by
a thyratron is a function of anode
voltage, grid voltage, and current
magnitudes. Incipient failure to de-
ionize shows up as an apparent in-
crease in critical grid current. Grid
circuit impedance and voltage are
important factors, therefore, in de-
termining the upper frequency limits
of reliable operatien. In fact, the
tubes delonization time rating is
often specified as measured under
definite grid and anode circuit
conditions.

Reference Voltage Pistoriion

In closed cycle control systems, the
feedback voltage should be well {il-
tered to avoid various types of tube
unbalance and hunting. Distortion
of either the reference voltage, or
ac sinusoidal grid bias veltage may

Fig. 9: Two simple means of obtaining a peuok-
ing voltage. (A) Addition of full wave rec-
tified voltage and 90° phase shifted ac; (B)
secondary voltage of standard transformer

also be troublesome. For example,
in a regulated dc supply consisting
of a single phase full wave grid con-
trol rectifier, under some conditions
of insufficient feedback filtering, if
one tube conducts earlier and longer
than is made the instantaneous in-
crease of output voltage will tend
to hold off the other tube more than
the average output of the two tubes
would indicate, and the unbalance
between tubes increases still further.
Under other conditions of improper
filtering in such a circuit, the dis-
tortion of feedback wvoltage may
cause first one tube, then the other,
to “hog” the load or both tubes to
come on together, and then shut off
completely. Such effects are usually
observed to be the result of inade-
quate attention to the feedback or
reference voltages or their vacuum
tube preamplifier circuits. The plate
supplies of the latter may introduce
undesirable results through the tran-
sient charging of unbalanced stray
capacitances to ground.

If the feedback loop is opened, and
a battery with potentiometer across
it substituted for the feedback and
reference voltages, and the preamnyli-
fier, adjustment of the control unit
can be made to overcome other diffi-
culties, and then the reference and
feedback voltages added in separate
steps until the cause of trouble is
isolated.

Power Circuit Limiftations

Certain inherent power circuit
characteristics may cause undesir-
able effects which at first glance are
sometimes erroneously attributed
to grid circuit noise. There are a
number of commonly encountered
circuit conditions which may impose
a sudden change in instantaneous
anode voltage and corresponding
critical grid voltage of a thyratron,
with resultant undesirable change in
firing angle. This may show up as
“hunting,” or rough spots in the con-

(Continued om page 174)
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Fig. 1: Flush-mounted slot antenna shown at right may be used singly or in pairs fo replace external dipole ot left furnished with equipment

FM Altimeter Mot Radiators

Fiush-mounted types developed in Navy program replace external di-

poles. Radiation and feed-through tests guide design of slot arrays

By LOUIS E. RABURN
Electranics Research, Inc.
P. 0. Box 327, Evansville, Ind.

N 1945 the Bureau of Aeronautics

of the Navy Dept. accelerated an
aircraft antenna development pro-
gram whose ultimate goal was com-
pletely flush-mounted antenna sys-
tems where practicable for naval
aircraft. One of the results of this
flush antenna program was the de-
velopment of a linear slot antenna
system for the type AN/APN-1 FM
absolute altimeter.! Used singly or
in pairs as an array (double slots},
these antennas can replace the stan-
dard external dipole furnished with
the equipment. The dipole and the
type of slot antennas discussed in
this report are shown in Fig. 1.

Initial Flight Tests

When the development of the slot
antennas was completed, pairs of the
slots were installed on several serv-
ice aircraft. The initial flight tests
proved that the performance of these
systems was poor at the high ends of
the altitude ranges and failed to meet
service specifications. The primary
contributing factor to poor perform-
ance was excessive signal feed
through from the transmitting slot
to the receiving slot. The project for
the investigation of the characteris-
tics of the altimeter system using
both dipcle and slot antennas on
typical service aircraft, with the em-
phasis on solving the feed-through
problem, was then activated.

The FM altimeter measures abso-
Jute altitude by means of the fre-
quency difference between the trans-
mitted and the reflected signals. The
indicator is calibrated to read di-
rectly in feet and has two ranges, 0
to 400 and 0 to 4,000 feet. The APN-1
system, using dipole antennas, was
installed in attack and patrol type
naval aircraft during the war for use
in low altitude bombing, torpedo
runs, carrier approach at night, etc.
It should not be confused with the
pulse type altimeter used by the
Army Air Forces for high altitude
bombing and pressure gradient nav-
igation around storm areas. The pulse
altimeter is not able to measure ac-
curately altitudes much below 1,000
feet.

The various factors contributing to
poor performance were isolated and
evaluated. This was done by inverted
mock-up, flight, and scale-model
tests. Acceptable slot antenna sys-
tems have been developed for four
common types of service aircraft. A
few general rules were abstracted
which are helpful in making the air-
craft installation.

The AN/APN-1 FM altimeter? is a
refined and improved version of the
pre-war terrain clearance indicator.?
The principles of operation of the
system will be given in this section.

The basic system is shown in the
block diagram, Fig. 2. The transmit-
ter oscillator is frequency modulated
by a vibrating-diaphragm capacitor.
The transmitter frequency is varied
sinusiodally over the band 420 to
460 mc for the 400 foot range, and
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438 to 442 nc for the 4,000 foot range.
The transmitter power is radiated by
one antenna toward the ground. A
small portion of the energy which is
reflected, is picked up by the receiv-
ing antenna, and delivered to the re-
ceiver.

Receiver Components

The receiver consists of a balanced
diode mixer, a high-gain amplifier,
and an audio frequency meter, The
received signal is mixed with a smail
fraction of the transmitter signal,
producing an audio beat signal of a
frequency equal to the difference be-
tween the transmitted and received
signal frequencies. This difference is
due to the frequency shift of the
transmitter frequency during the
fraction of a microsecond required
for the transmitted signal to travel to
the ground and back to the receiver.

The audio beat signal is fed into an
audio amplifier with a frequency re-
sponse such that the gain is pro-
portional to frequency up to 10,000
cycles and then falls off rapidly
above 10,000 cycles. The gain reaches
approximately 100 decibels at the
frequency of 10,000 cycles which cor-
responds to 1259, of full-scale alti-
tude. The amplified audio signal is
fed through a limiter, and pulse-type
frequency meter which is calibrated
in feet,

As the aircraft flies higher above
the ground, the strength of the
ground-reflected signal decreases. At
some critical altitude the ground sig-
nal is no longer the strongest signal
at the counter input. At this altifude

7&
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FM SLOT RADIATORS (Continued)

| TRAMSMITTER SECTION

MAGHNET
MOD.

| | 2o~ o8, L 446 MG

Lecal Osc.
Signgl—»

RECEIVER SECTION ‘

AUDIO
AMP.

LiMIT PULSE I

GOUNTER

ALTITUDE
f METER

Fig. 2: Altimeter system determines altitude from FM transmitter frequency shift

we have meter “drop-out” and it
erroneously indicates a low altitude
or wavers erratically, depending
upon the noise and internal signals.
The Bureau of Aeronautics requires
drop-out in level flight over sea
water at not less than 1,000 feet on
the low range and 8,000 feet on the
high range.

High-range drop-out usually oc-
curs when the ground-reflection sig-
nal is weaker than the thermal noise
generated in the grid circuit of the
first audio amplifier. Therefore, high-
range drop-out depends upon an-
tenna radiation patterns, cable at-
tenuations, and antenna mismatch.
Antenna feed-through and mismatch
signals are not factors in this instance
because the 4 mc FM deviation does
not develop audio frequencies high
enough to be effectively amplified.

PBrop-Qut Performance

The low altitude range drop-out
performance is determined by three
additional signals having short path-
lengths and whose amplitudes are
not affected by the altitude. The sig-
nal that is usually strongest is caused
by feed-through current traveling
from the transmitting antenna across
the skin of the aircraft to the receiv-
ing antenna. The other two signals
are caused by mismatch reflections
at the cable junctions and antenna
connectors.

On the low altitude range, drop-
out occurs when the altitude is so
high that the ground-reflected sig-
‘nal no longer over-rides the feed-
through and mismatch signals.
Therefore, low-range drop-out de-
pends upon the antenna radiation

74

patterns, antenna feed-through, and
antenna mismatch.

Installation Rules

The following general rules indi-
cate the optimum locations and types
of slot antenna systems to be used
for conventional aircraft installations,

Single slots are less expensive,
easier to install, and have broader
radiation patterns, minimizing the
danger of drop-out during unusual
maneuvers. A double slot fed in
phase gives 3 db gain and the im-
proved performance obtained from
double slots often justifies their in-
stallation. The two recommended
configurations are:

(1) The elements located with the
long axes in line with the array cen-
ter line (end-to-end).

(2} The elements located with the
long axes parallel (side-by-side).

When the choice of single or dou-
ble shots has been made, five general
rules apply for minimum feed-
through:

(1) Single slots must be mounted
with their long axes in line (end-to-
end orientation).

(2) Single slots must have some
barrier such as a nacelle, fuselage
section, or tail section between them.

(3) Double slots should have a
barrier between the two arrays.

(4) Double slots will offer a re-
duction in feed-through as much as
6 db, as compared to single slots, if
the long axes of the four slot ele-
ments are in line,

(5} The two antenna cables should
be short as possible.

Three general rules may be laid
down concerning radiation patterns:

(1) The radiation patterns of sin-
gle slots are such that the drop-out
performance of the system will
barely meet service specifications, if
feed-through is at a minimum. How-
ever, if the ground plane is small the
trends shown in Fig. 3 must be con-
sidered.

(2) Assuming an adequate air-
craft ground plane that is horizontal
during level flight, the use of double
slots will result in 6 db greater
ground reflection signal than for sin-
gle slots.

(3) The radiation pattern of dou-
ble slots is rather narrow in one
plane. The patterns of the various

Fig. 3: Variation of slot patterns in O plane relative to ground plane size
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END TO END ARRAYS

SIDE BY SIDE ARRAYS

)

it

Parallel to Aircraft
A-A or B-B

Long Axis of Slots on
Aircraft Axis

Crosswise to Aircraft
Axis C-C or D-D

Long Axis of Slots en
Aircraft

Crosswise to Aircraft
Axis G-G or H-H

Parallel to Aircraft
Axis E-E or F-F

Pitch for ground reflec- R
tion signal equal to that *25
of level single slots

Roll for signal equal +70°

to level single slots

Pitch for ground reflec- o R
o tion signal equal to that 140 130
170 p
. of level single slots
Roll for signal equal +30° £40°

£25°

to level single slots

Fig. 4: Double slot configurations and aircraft pitch and roll angles which reduce ground reflection signal 6 db down from jevel fiight

configurations must be considered to
see which configuration will best sat-
isfy the requirements of maneuver-
ability. Fig. 4 shows the common
configurations of double slots and the
angles of aircraft pitch and roll which
reduce the ground reflection signal
6 db down from level flight.

Foed-Through Measuremenis

Accurate feed-through measure~

memnts can be made by flight tests at
a relatively high altitude. For the
modified altimeter measuring system
to be described in this section, an al-
titude of 5,000 feet is adequate for
low-range feed-through.
. If the aircraft is not available for
flight tests, it is necessary to con-
struct an inverted sectional mock-up
of the aireraft as shown in Fig. 5 so
that the antennas face upward and
away from the earth. Comparisons
made between mock-up data and
flight test data indicate that the
mock-up path need be no more than
twice as wide as the distance be-
tween the antennas.

These relative feed-through meas-
urements are most useful since they
account for the special way the sig-
nals are amplified in the receiver
proportional to their path-lengths,
Feed-through values at 6 xMc using
an inverted Yath scale precision

model aircraft with both model sin-
gle and double slots have been meas-
ured.

The measuring system which has
been developed incorporates a modi-
fied altimeter set, a group of attenu-
ator pads, and two ten-foot coax ca-
bles. See Fig. 6. The coaxial pads are
made from modified type N fittings
and small metallized resistors, and
have attenuations of 6 db, 12 db, 20
db, and 60 db. The pads have an ac-
curacy of =1 db, are small, cause no
mismatch and have convenient fit-
tings to facilitate quick changing.
The two standard ten-foot lengths
of RG-8/U cable give 15 feet of
equivalent altitude for calibration at
a standard level with the 60 db pad.

The relative fee-through signal in
the absence of any appreciable
ground-reflection signal is measured
by the following procedure: switch
the modified altimeter set to the 400
foot range. Connect the two stan-
dard cables to the transmitter and
receiver jacks, plug the other ends
into the 60-db pad to form a series
path, and read “E.” on the voltmeter.
Disconnect the standard cables from
the 60-db pad and connect them to
the respective transmitting and re-
ceiving cables. Insert between the
transmitter jack and the trans-
mitter cable resistor pads, “A,” so
that the voltmeter reading is within

the 6 to 18 volt range. This reading
is the voltage “E;,.”, feed-through
plus some antenna reflection, If this
latter signal is negligible the feed-
through path attenuation, “A,.”, is
Ap =60 — A, + 20log;, (E/E,,;) db

(1)

Pattern Measuremenits

The patterns of dipole and slot
antennas on various ground-planes
and fuselage mock-ups were meas-
ured. Spherical coordinates will be
used to specify the antenna patterns;
6 will indicate direction in the elec-
tric plane of both the slot and dipole,
and ¢ will indicate direction in the
magnetic plane.

The radiating element of the AT-4
dipole is a half-wave long at the
center of the band, and is supported
a quarter-wave length off the ground
plane by parallel lines that also pro-
vide balanced feed to the radiators.
The AS-333/AP slot is a form of
linear slot that is capacity-loaded at
the aperture. The double slots con-
sist of two single slot antennas fed in
phase by lines a half-wave long from
a junction tee,

The three-dimensional pattern of
the dipole has a single lobe whose
axis is perpendicular to the ground
plane and approximately 90° wide to
the 3 db point in both principal

{Continued on page 178)

Fig. 5: (1) Antennas face skyward on mock-up for feed-through measurements, Fig. é: (r] Measuring system includes altimeter, atfenvotors and cables

TELE-TECH & ELECTROMIC INDUSTRIES *» Apsli 1953

www americanradiohistorv com

78


www.americanradiohistory.com

Designing Trouble - Free Series Tube

Economy of transformerless TV receivers indicates desirability of using series heater ar-
rangement. Promising method shows how fo eliminate voltage unbalance during warm-up

By

M. B. KNIGHT

i RCA Tube Dept.

Radio Corp. of
America

Harrison, N.[.

HE potential low cost of trans-
formerless TV receivers, to-
gether with the possible savings in
weight and critical materials, make
such receivers particularly attrac-
tive to designers. In these receivers,
however, the operation of tube
heaters in series presents several
engineering problems, which may be
classified under the headings of (1)
steady-state heater voltage; (2)
voltage unbalance during receiver
warm-up; (3) heater-cathode volt-
age; and (4) multiple tube failures.
Perhaps the least troublesome
problem in the design of a trans-
formerless TV receiver is the ar-
rangement of the tube heaters so
that each has the proper voltage un-
der steady-state conditions. Al-
though many arrangements can be
devised, other design considerations
in a particular receiver, some of
which will be discussed in this arti-
cle, usually narrow the choice to a
very few. The usual tube require-
ments of TV receivers suggest that,
in general, the most promising ar-
rangement consists of two 300-ma
strings joined to form a small com-
mon 600-ma section, as shown in
Fig. 1. The 600-ma section is needed
to accommodate the kinescope, the
damper tube, and any 450-ma tubes

(with a shunt resistor). When this
general arrangement is used, little,
if any, series resistance is required
to establish the proper steady-state
heater voltages.

The resistance-temperature char-
acteristic of the heater material has
some effect on the steady-state op-
eration of the heaters in a series
string. The resistivity of tungsten,
for example, increases by a factor of
more than seven between room
temperature and 1500° K, which is
the approximate operating tempera-
ture of most tube heaters. Because
some tolerance must be allowed in
the manufacture of heaters, the wire
diameter in different heaters is cer-
tain to vary slightly, causing the re-
sistance and operating temperature
to vary. This variation is aggravated
in a series string. A heater in which
the wire diameter is larger than
normal, for example, has lower re-
sistance and assumes less than its
normal voltage; as a result, such a
heater operates at lower tempera-
ture, and its resistance becomes still
lower with respect to that of heaters
having normal or smaller-thannor-
mal wire diameter. The extremes in
cathode temperature, therefore, are
increased beyond the extremes re-
sulting from the normal 109, varia-
tion in supply voltage, and a slight
reduction in average tube life may
result.

Voltage Unbalance

Although the heater voltages in a
series string may be properly bal-
anced under steady-state condi-
tions, severe unbalance may occur
during receiver warm-up. Normal
considerations in tube design re-

300 MA

7é

quire that heaters of different mate-
rial, size, mechanical arrangement,
and thickness of insulating coating
be used in various tube types. Such
differences in construction cause
differences in the rate at which the
heaters warm up. One heater may
reach its normal operating tempera-
ture and resistance while other
heaters are still relatively cool and
have relatively low resistance. The
fast-heating tube, therefore, is sub-
jected to a heater voltage and tem-
perature considerably higher than
the normal value until the entire
string reaches stable condition. It is
important, of course, to avoid the
placement of a fast-heating tube in
series with several slow-heating
tubes. The heating time referred to,
however, is primarily a character-
istic of the heater and its insulation
and may bear no relation to the
time required for the start of cath-
ode emission. The maximum heater
voltage occurs before the cathode is
heated much, usually within the
first five seconds of warm-up.

A test on a very simple heater
string, shown in Fig. 3, illustrates
typical differences in heating char-
acteristics of three tube types. A
voltage of 18.9 v. was applied to
three 6.3-volt tubes in series. Two
of the tubes were 6CB6’s; the third
tube in one test was a 6ALS and in
the other test was a 12AU7 with
heaters connected in parallel. The
heater-voltage variation with time
after the switch was closed is shown
in Fig. 3 for each tube type. It is
significant to note that, although the
heater-cathode structures of the
6AL5 and the 12AU7 are guite simi-
lar, the results for these two tubes
are quite different.

Some general rules may be used

Fig. 1: {l) Typical series heater arrangement for television receivers
Fig. 2: (r) Series string showing undesirable parallel heater operation
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Heater Srings -

for guidance in devising series
strings to minimize the voltage un-
balance during warm-up. First,
tubes with large heater power usu-
ally warm up more slowly than
tubes with less heater power. This
fact suggests that in receivers hav-
ing two nearly independent sirings,
as shown in Fig, 1, tubes with large
heater power can be placed in one
string and tubes with smaller heater
power in the other. There may not
be enough tubes with large heater
power to fill one string, however; it
is then usually preferable to divide
the slower-heating tubes evenly be-
tween the two strings.

Fixed Series Registanee

A second general rule is that the
use of fixed resistance in series with
a string is one of the most effective
ways to reduce the voltage unbal-
ance. The use of fixed series resist-
ance increases the warm-up time of
the receiver, however, and this
method has practical limitations.

A third general rule, the converse
of the second, is that the wuse of
fixed vesistance in parallel with a
tube heater aggravates voltage un-
balance during warm-up. It would
be unwise, for example, to place a
150-ma heater with parallel resistor
in a 300-ma string. The use of a
450-ma tube and parallel resistor in
a 600-ma string, as shown in Fig. 1,
is also undesirable, but may be re-
quired when existing tube types are
fitted to television cireuit require-
ments,

Probably the most important
thing to remember about these gen-
eral rules, however, is that their
usefulness is limited to guidance.
Extensive woltage mmeasurements
are required for proper evaluation
of a string arrangement. Even with
TV receiver string arrangements
adhering to the recommended gen-
eral principles, warm-up voltages
on some types have averaged more
than twice their rated heater volt-
ages. In fact, the far simpler strings
used in ac-dc radio receivers have
proven so complex in warm-up be-
havior that the tube industry has
been forced to rely on voltage
measurements rather than analyti-
cal methods, despite years of expe-
rience. Furthermore, variations be-
tween individual tubes require that
some quantity of tubes be used in
the evaluation of a string arrange-
ment, and that tubes from various
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manufacturers be included. The
tubes should be allowed to cool for
a minimum of 10 minutes between

tests.
Meters used in warm-up volt-
age measurements must respond

quickly. Although most precision
instruments are too sluggish for the
job, they can be used to check the
calibration of faster-acting meters
such as some ac vacuum tube volt-
meters. A calibrated oscilloscope is
also a suitable measuring instru-
ment,

Heater-Caihode Voltages

In the design of the series-string
arrangement, it is important to con-
sider the maximum heater-cathode
voltage ratings of the tubes. Heater~
cathode voltage ratings are usually
given in terms of peak voltage, and
the pertinent voltage, therefore,
consists of the dc voltage plus the
peak ac voltage, including any signal
voltages.

The damper tube often presents
the most serious problem, and it
should usually be placed near the
ground end of the string. The rat-
ings of tubes intended for damper
service acknowledge the capability
of the heater-cathode insulation for
withstanding voltage pulses better
than dc voltages. The heater-cath-
ode wvoltage rating, therefore, in-
cludes a maximum peak pulse-volt-
age value, with the duration and
repetition rate of the pulse defined,
and a maximum dc voltage value.
Any 60-cycle sine-wave component
added by the series string arrange-
ment is almost as dangerous to the
insulation as dc voltage, and the
sum of the dc voltage and the peak
60-cycle sine-wave voltage should
not exceed the dec heater-cathode
voltage rating.

Because the Lkinescope also has
considerable dec  heater-cathode
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voltage, its heater, too, should bhe
placed near the ground end of the
string. Attention to a design for con-
servative kinescope operation is
warranted because of the relatively
high replacement cost.

Large ac heater-cathode voltages
are also conducive to heater-cath-
ode hum in some circuits. It is ad-
visable to place tubes used in cir-
cuits susceptible to heater-cathode
hum near the ground end of the
string.

One unfortunate result of high
heater-cathode voltages is the fact
that the incidence of breakdown of
the heater-cathode insulation is cer-
tain to increase. Although we can
state that the life of a tube used
within its ratings will be satisfac-
tory, the term ‘“satisfactory” is a
relative one. Tube operation will be
more reliable if the heater-cathode
voltage is minimized. A high heater
voltage during warm-up is also con-
ducive to heater-cathode failures
because of the mechanical motion
and stresses resulting from the large
temperature variation in the heater.

Muliiple Failures

In a series-string TV receiver
there are a number of ways in
which one tube failure may bring
about the failure of another tube.
Such possibilities should be consid-
ered in the design of the string
arrangement.

As an example of one type of
multiple  failure, heater-cathode
shorts in certain tubes in the string
could bypass portions of the string
and place excessive heater voltage
on other tubes. No practical solu-
tion to this problem is apparent, al-
though the use of fuses is a rather
costly possibility.

Multiple failures may also result
from an open heater. In complex ar-

{Continued on page 176}
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ell Nystem Plans for Broad

and

Fig. 1: (1) TV picture, using 625-line scan in 8-MC band, is comparable to original photograph, Fig. 2 {r). Fine detail of rectangular section is shown in
blow-up heneath photo. Note that pictures printed on this page are of lower quality than originals due to photographic and engraving processes

By FRANKLIN LOOMIS

HE engineering testimony of the

American Telegraph and Tele-
phone Co, before the Federal Com-
munications Commission in the
hearing on the petition of the Motion
Picture Industry for frequencies for
theatre TV contains many points of
interest for the communications
engineer.

In general, the purpose of the testi-
mony was to show that the AT & T,
as a common carrier, could make
available the wideband facilities
which the petitioners said would be
needed when and if theatre TV be-
came widespread. The men testifying
for A T & T were their engineers,
F. A. Cowan and F. M. Ryan, and
also W. H. Doherty of BTL.

Present Staius

How wide should a broadband TV
System be? This is our logical start-
ing point. The MPAA witness, A. F.
Inglis, after considerable theoretical
caleulation arrived at the conclusion
that, for theatre TV, 735 scanning
lines and a video bandwidth of 10 mc

78

was required. The basis for this was
that the TV picture would approach
as closely as possible in quality the
picture projected from 35 mm film.
The RCA witness, G. L.. Beers, using
this same basis and partly the same
approach (the Schade number and
the sine-wave response character-
istic for both electrically and photo-
graphically reproduced pictures),
found theoretically and experiment-
ally, that a 625-line TV picture with
an 8 mc bandwidth gave an accept-
able picture in the theatre. Figs. 1
and 2, taken from his exhibit are re-
produced here so the reader can
compare the transmitted 625-line
image, Fig. 1, with the original, Fig. 2.

The A T & T engineers made no
statement as to bandwidth needed
since their position was that they
would endeavor to furnish facilities
capable of transmitting bands as wide
as their customer demanded. How-
ever, on an experimental basis they
had set up circuits in New York
which would pass frequencies up to
20 mc for the transmission of TV sig-
nals to an Eidophor TV theatre pro-
jector. As this extremely wide band
was reduced in steps, degradation of
the picture was not noted until the
band was cut to more than half its

original width, the exact width
needed not being stated.

Bell Sysiem Facilitios

From a start in 1946 the number of
channel miles has grown rapidly un-
til 63,000 miles of coax and 65,000
miles of radio relay will be in use by
the end of 1953. If long-distance
telephone facilities are added to to-
day’s TV facilities, the total is 11
million miles., The cost of the pres-
ent system is $100,000,000. During
the last three years the growth of
radio relay has been more rapid than
that of the coax. Has the latter been
abandoned? No, five coax hookups
have been installed within the last
year, The choice depends on relative
costs and terrain, Coax is indicated
where line-of-sight is difficult to ob-
tain and where there is radio con-
gestion, as found today around city
terminals. For intra-city use, radio
relay and wire circuits are superior
to coax because of low-frequency
noise difficulties if transmission is at
video frequency. For such use poly-
ethylene cables are preferred to the
usual coax for theatre TV connec-
tions within a city.

The band transmitted over the
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Network Facilities

Engineering testimony before FCC shows how 8-10 MC band-
widths will be fransmitted for theatre TV. Recent develop-

ments include

Clogsion

concentric-conducior

cable, and

no fransmission for same-shade adjacent picture elements

coax, previously about 3 Mc, has been
extended to 4 mc and can be widened
to 8.5 Mmc. In fact, a bandwidth of 10
MC can be obtained if balanced
“poly” pairs are employed with am-
plifiers located every two miles, in-
stead of every four miles. A poly-
ethylene cable, 50006 ft. long, was
used, with laboratory-type ampli-
fiers placed every 3,000 ft., for the
20 Mc wide. transmissions in New
York for the Eidophor demonstra-
tion,

E-3 Sysiem

The L-1 system is giving away to
the L-3 system. These amplifiers are
spaced along the coax at intervals of
eight miles for the L-1 equipment
and four miles for the L-3 equip-
ment,

The TD-2 repeater station used in
the transcontinental link employs
a delay-type lens antenna having a
bandwidth of 500 mc at the operating
frequency of about 4,000 mc. Re-
peater spacing averages 30 miles,
Performance of the TD-2 system
when modified for broadband trans-
mission can be judged from the
curve in Fig. 3, which is for 440 miles.
Broadband operation over consider-
ably longer distances runs into the
difficulty of excessive phase shift be-
cause of the numerous cutoff effects
of many relays in tandem. This can
be corrected when the passband is 8
mc, but not when it is 10 me.

Unsatisfactory Bapdwldih

The klystrons used in the TD-2
system are being replaced by Tyve
416A & B triodes, which have a grid-
to-cathode spacing of less than 0.001
in. because the klystrons had unsat-
isfactory bandwidth and were diffi-
cult to adjust. The triode tubes give
an output of 0.5 watt in an FM sys-
tem at 4,000 mc that is flat over 10 mc.

Bell System intracity video cable
layouts: There are extensive cable
layouts for TV installed in the fol-
lowing cities: Baltimore, Boston,
Chicago, Cleveland, Detroit, Los An-
geles, Milwaukee, Philadelphia, Pitts-
burgh, 8t. Louis, San Francisco,

Washington, and, of course the most
extensive one is in New York City.
This is shown in Fig. 4. Within cities
there are often demands for TV re-
lays between points that are not
line~of-sight and where no video
cable is available. A mobile radio re-
lay unit is then brought into use.

The A T & T engineers pointed
out that, although the MPAA plan
had no provision for spare circuits
for use when regular circuils were
out of service, in the Bell System
“protection” circuits were found
most necessary. They were used a
dozen times a day with the new au-
tomatic switching which requires
only milliseconds for the switch.
They come into use in times of se-
vere fading or equipment failure so
quickly that TV observers in their
homes are unaware that -circuits
have been switched.

Cost of a Washington-New York
theatre TV metwork: This subject
has no connection with what has
gone before, but it may interest
readers to know the A T & T esti-
mates: the book-cost of the pro-
posed network is $4,485,000 and the
annual operating expense $1,040,000.

Broadband TV Relays

To take the place of the TD-2
radio relay system, the TH system
is being developed. This will operate
at 6,000-7,000 mc with a bandwidth
of 10 mc, over distances of up to 4,-
000 miles. The same repeater spac-
ing will be used but a new type of
antenna will supplant the TD-2 type,
and the traveling wave tube will fur-
nish the transmitter power.

In the Bell System Technical
Journal for April 1948 (also as
Monograph B-1565), there is avail-
able a very complete paper “Micro-
wave Repeater Research” by H. T.
Friis.

Mr. Doherty, director of Research
in Eleetrical Communications, BTL,
testified regarding some of the de-
velopments that will affect the future
of relaying:

1. More efficient use of the TV
channel: The BTL approach to this
old and intriguing problem is to find
what portion of the transmission
band is not in continual use—it is
the high-frequency end of the band
—and in this space transmit other

| ( ]

Ll

- \

\
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Fig. 3: Performance of TB-2 repeater, used in
transcontinental link, over a 440-mile stretch

picture information. A system was
devised in which mo transmission
takes place when an adjacent picture
element is the same shade as the
element which preceded it. This re-
sults in an average power reduction
over the link connecting the receiver
and transmitter of about 22 db. Ex-
perimental results of this first step
are shown by the lower photo of
Fig. 5 It will be seen that there
are fairly long periods when no sig-
nal is transmitted, and it is at these
times that it is proposed to send the
fine detail in the picture. Just how
this was done was not disclosed.

2. Color TV research: It has been
found that equal detail in the three
colors used for TV is not needed.
The bandwidth for some of the colors
therefore can be reduced; for in-
stance, the red detail can be re-
duced to % of the green detail, and
the blue reduced to 14 of the green
detail. BTL equipment, to be com-

FCC HEARING on THEATRE TV

In the FCC hearing on Theatre TV, the first portion of which was reported in TELE-
TECH & ELECTRONIC INDUSTRIES for Dec. 1952, page 42, oll the engineering testimeny
now has been compleied. Besides the Motion Picture petitioners, MPAA ond METTC, the
following have testifieds AT & T, RCA, Western Unijon and Am. Petroleum Inst. A# this
time the hearing is indefinitely recessed while the FCC studies the answers the petitioners
have made to certain FCC gquestions in arder to determine If it is desirable te continve

the hearing.
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BROADBAND NETWORK FACILITIES (Continued)

pleted this year, will have three
channels, each 15 Mmc wide.

3. Traveling-wave tubes: Com-
pared with klystrons and triodes this
tube holds the most promise for mi-
crowave links because of its wide-
band operation made possible by
the absence of sharply-tuned cavities
and because of the ease of replace-
ment due to no frequency-fixing ad-
justments. The problem is to match
the impedance of the input and out-
put waveguides to the internal “he-
lix” of the tube. See Fig. 6. Elec-
trons travel along the helix at %5
the speed of light. The amplification
factor is 20 to 40 db; operation with-
in the 4,000-11,000 mc band is satis-
factory. At the lower frequency a
bandwidth of 500 Mc can be secured.
Fig. 7 shows various types of travel-
ing-wave tubes. The 1779 tube is
said to suffer from high noise factor.
BTL has on hand 70 type 1552 tubes,
200 type 1717 tubes, with production
of the latter being four per week.

Fig. 4: Bell System video cable layout in New York City

4. Transistors: A fourth electrode
now has been added which permits
higher frequency operation, up to
200 mc for oscillators (see Nov. 1952
TELE-TECH & ELECTRONIC IN-
DUSTRIES, p. 38). Intensive transis-
tor development has led to an ex-
perimental miniature coax repeater
which is probably the world’s small-
est (see March 1953 TELE-TECH &
ELECTRONIC INDUSTRIES, p.
104). This was exhibited to the Com-
missioners by Mr. Doherty, who
showed how the input and output
100 mil coax could be plugged into
the two ends of the tiny amplifier
which is completely contained in a
metal tube about Y5-in. diam. and 1.5
in. long. It is hard to believe that
this metal capsule contained: a
tetrode transistor, input and output
transformers, diodes for wvoltage
regulation, capacitors, resistors, two
terminal boards and even a negative-
feedback connection.

This low-distortion amplifier has a

NEW YORK GITY
VIBEQ CABLE LAYOUT

VIDED CABLE RAUTE AND
HUMBER OF PAIRS

® TOLL OFFICE
» LACAL TELEPHONE OFFIGE
o OTHER LOGATION

80

element is same oas preceding one

Fig. &: Truvelin.g—wnve tube holds promise for microwaves

gain of about 20 db over the band 0.4
to 11 mc. In the side of the repeater
case is a small hole for the battery
supply wire, the other side of the
battery being grounded on the sheath
of the coax. The battery supplies
2215 v, at 5 ma. These miniature re-
peaters are spaced in the cable at %-
mile intervals.

5. Clogston laminated cable: This
experimental cable, in the center of
which is placed a series of concentric
conductors, spaced by dielectric as
shown in Fig, 8, has a lower attenua-
tion than the usual coax over a por-
tion of the frequency band. Accord-
ing to theory these concentric con-
ductors should have infinitely thin
walls, something that is obviously
impossible in production.

6. Waveguides and millimeter
waves: Communications between
cities may in the future be carried
mostly by empty, metallic pipes. In
a pipe waveguide, where the circu-
lar electric mode is chosen for milli-
meter wave propagation, transmis-
sion losses decrease with increasing

(Continued on page 184)

Fig. 5: New spectrum-saving method of sending originat
picture (top) is to make no transmission when adjacent
picture

(bottom]

g

To\ﬂnul
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No.19 — Parallel - Paired Resistance Values

By CHARLES F. WHITE, Electronic Scientist, Naval Research Laboratory, Washington 25, D. C.

Several excellent nomographs exist
for the determination of the value of
paralleled resistances but for everyday
convenience a simple tabulation proves
most satisfactory.

The table gives the nominal resistance

for the paralleled combination of two
standard +£5% (gold band) RMA
value resistors. This series includes the

values in the +109% and +£20% series.

The values for two resistors in the
same decade for two resistors in adja-

cent decades are given. Because of the
tolerance on the values of the resistors
being paired, the actual value obtained
physically may deviate by the same
tolerance from the tabulated values.

- ——
R2 Rz
— —
IRl §100f110{120] 1301 1501 160 | 180 ! 200 | 220 | 240 | 270 { 300 | 330 { 360 { 390 | 430 | 470 { 510 | 560 | 620 | 680 | 750 | 820 | 910 | 1000 [ [ R: |
100 50 52 55 57 60 &2 64 &7 69 71 73 75 77 78 80 81 82 84 85 86 87 88 89 Q0 91 100
110 52 535 &7 &0 63 &5 68 71 73 75 78 80 83 84 86 88 89 90 92 93 95 96 97 98 99 110
i20 55 57 &0 62 67 ; 69 72 75 78 80 83 86 88 90 92 94 96 97 9911011102103 7105] 106 107 120
130 57 60 62 65 70 72 75 79 82 84 88 91 93 6 98 1100 | 192 | 104 1 106 | 107 { 109 § 111 | 112 | 114 115 130
150 60 63 &7 70 75 77 82 8& 89 92 961100 F 103106108 111 1140116 | 118|121 {123 j125( 127 | 129 130 150
160 62 65 69 72 77 80 85 89 93 96 100|104 | 1081111 | 113 | 117 | 119 | 122 | 124 | 127 | 130{ 132 { 134 | 136 138 160
180 64 68 72 75 82 85 90 95 99 {103 | 108 1 113§ 116 120 {123 | 127 [ 130 | 133§ 136 | 140 | 142 | 145 | 148 { 150 153 180
200 57 71 75 79 86 89 95 1100 1105 (109 | 1155 120§ 125129 § 132 | 137 | 140 | 144 ] 147 } 151 | 156 | 158 { 161 | 164 167 200
220 &9 73 78 82 89 93 99 { 105§ 110 { 11571 121§ 127 | 1321137 { 141 | 146 | 150 | 154 | 158 { 162 | 166 | 170 [ 173 | 177 180 220
240 71 75 80 B4 92 96 1103 1109 L 11511201127 | 133 | 139 | 1441149 | 154 | 159 | 163 | 168 | 173 {177 | 182 | 186 190 194 240
270 73 78 83 88 96 1001108 | 115121 {127 | 135 142 | 149 |1 154 | 1601166 | 171 | 177 | 182} 188 ] 193 | 199 | 203 | 208 213 270
300 75 80 86 9% J 100 ] 104§ 11311201 127 } 133 | 142§ 150§ 157 | 164 | 170 | 177 | 183 | 189 | 195 | 202 § 208 | 214 } 220 | 226 231 300
330 77 83 a8 93 | 103|108 116} 125132139 | 149 157 | 165|172 | 179 | 187 | 194 | 200 | 208 | 215 | 222 | 229 | 235 | 242 248 330
360 78 84 90 96 | 106 1 111 | 120§ 129 | 137 § 144 | 154 | 164 § 172 | 180 | 187 | 196 | 204 | 211 | 219 | 228 | 235 | 243 | 250 | 258 265 360
390 80 86 92 98 | 108 | 113|123 1132141 | 149 | 160|170 7 179 { 187 { 195 | 205 | 213 | 221 { 230 | 239 | 248 ; 257 | 264 | 273 231 390
430 81 88 94 ;100 {111 §{ 117 {127 {137 | 146 | 154 | 166 | 177 | 187 | 196 { 205 | 215 | 225 | 233 | 243 | 254 | 263 | 273 | 282 | 292 301 430
470 82 89 Q611021114 119 130 140 | 150 3 159 1 171 | 183 { 194 1 204 | 213 | 225 | 235 | 245 | 256 | 267 | 278 ; 289 | 299 { 310 320 470
510 84 20 97 | 104 § 116 | 122 | 133 | 144 | 154 | 163 {177 | 189 | 200 | 211 | 221 | 233 | 245 | 255 | 267 | 279 | 291 | 304 | 314 | 327 a3is 510
560 85 92 99 | 106 § 1181124 | 136 147 | 158 | 168 | 182 { 195 { 208 | 219 | 230 | 243 | 256 | 267 | 280 | 294 | 307 | 321 | 333 } 347 359 560
620 86 93101 107 [ 121 | 127 {140 | 151 § 162 | 173§ 188 | 202 | 215 | 228 | 239 | 254 | 267 | 279 1 294 | 310 | 324 | 339 } 353 | 369 383 620
[.3:14] 87 95 1102 109 1 123 {130 { 142 | 156 | 166 | 177 | 193 : 208 | 227 { 235 | 248 | 263 | 2768 | 291 { 307 | 324 | 340 | 357 | 372 § 389 405 680
750 88 96 1103 { 111 {125 132145} 158} 170} 182 | 199 { 214 | 229 | 243 | 257 | 273 | 289 1 304 | 321 | 339 ! 357 | 375 | 3921 411 429 750
820 89 7 L1058 112 ] 127 § 134 |1 148 | 161 | 173 { 186 | 203 § 220 { 235 | 250 ; 264 | 282 | 299 | 314 | 333 | 353 | 372 | 392 § 410 | 431 451 820
910 90 9811061 1141129 136§ 150 | 164 | 177 : 190 | 208 | 226 | 242 | 258 j 273 | 292 ; 310 | 327 | 347 | 369 | 389 | 411 | 431 ; 455 476 910
1000 91 99 1 107 | 115 | 130 ] 138 { 153 | 167 § 180 | 194 | 213§ 231 { 248 | 265 | 2871 | 301 | 320 | 338 | 359 | 383 | 405 | 429 | 451 | 476 500 1000
1100 92 {100 108 { 716 § 132 ;140 | 155 ) 169 | 183 | 197 | 217 { 236 ; 254 { 271 | 288 | 309 { 329§ 348 1 3711 397 | 420 | 446 | 470 | 498 524 1100
1200 92101 ;1091 117 L 1331141 | 157 { 171 [ 186 {200 | 220 ; 240 ) 259 1 277 | 294 3 317 | 338 | 358 | 382 | 409 | 434 | 462§ 487 518 545 1200
1300 93§ 10131100 118§ 134} 142 158. 173 | 188 203 4 224 ) 244 | 263 § 282 § 300 | 323 | 345 | 366 [ 391 | 420 1 446 | 476 { 503 | 535 565 1300
1500 94 1102 ¢ 111 { 120§ 136 | 1451161 | 176 | 192 | 207 ¢t 229 § 250 { 270 | 290 | 310 § 334 | 358 | 381 | 408 | 439 | 468 | 500 | 530 | 566 600 1500
1600 94 0103 1 112 8 120§ 3137 {145 | 1621178 § 193 1209 | 2311 253 {274 294 { 314 1339 | 363 {387 1415 [ 447 1477 | 511 | 542 | 580 615 1600
1800 95 {104 11201121 { 138 147 | 164 { 180 | 196 { 212 | 235 [ 257 1 279 1 300 | 321 | 347 { 373 | 397 | 427 | 461 | 494 | 529 | 563 | 604 643 ieco
2000 251104 | 113 5122 [ 1406 5148 | 165 | 182 § 198 1 214 | 2381 261 | 283 | 305 j 326 | 334 § 381 | 406 | 438 [ 473 | 507 § 545 | 582 | 625 667 2000
2200 26510511147 123 140 ] 149 { 166 | 183 | 200 1 216 ; 240 { 264 ; 287 | 309 | 331 960 387 | 414 [ 446 | 484 | 519 | 559 | 597 | 644 688 2200
2400 9651053 114§ 1231 41 | 1501167 | 1851 202 {218 | 243 | 267 | 290 | 313 | 335 ; 365 [ 393 | 421 ) 454 1 493 | 530 | 571 | 611 | 6460 706 2400
2700 96 F 1068 115 1 124 | 142 | 151 | 169 ] 186 | 203 | 220 { 245 ) 270 | 294 | 318 | 341 § 371 | 400 | 429 | 464 | 504 | 543 | 587 | 629 | 681 730 2700
3000 97 1106 1 315 1125 1 143 1152 {170 J 188 | 205 § 222 1248 | 273 | 297 | 321 ; 345 | 476 § 406 | 436 | 472 | 514 ;: 554 | 500 | 644 | 698 850 3000
3300 Q7 1106 § 116§ 125§ 143 1153 | 171 | 189 § 206§ 224 } 250 | 275 | 300 | 325 | 349 1 380 [ 411 } 442 ) 479 | 522 [ 564 | 611 | 657 1 713 767 3300
3600 97 1107 [ 116§ 125 [ 144 § 153 [ 171 ] 189 | 207 [ 225 | 251 | 277 | 302 | 327 | 352 | 384 § 416 | 447 | 485 | 529 | 572 3 621 ; 658 | 726 783 3600
3900 98107 1116 ] 126 § 144 {153 |} 172 | 190 {1 208 | 226 | 253 £ 279 | 304 | 330 | 355 § 387 1 419 | 45Y } 490 ;1 535 | 579 ; 629 1 678 : 738 796 3300
4300 34107 | 117 [ 1268145 § 154 1173 | 191 | 209 | 227 | 254 | 280 | 306 | 332 | 358 | 391 § 424 | 456 | 495 | 542 { 587 | 639 | 689 | 751 811 4300
4700 98 107 {117 1127 145 1155 1173 1 192§ 210§ 228 { 255 | 282 | 308 | 334 | 360 { 394 [ 427 j 460 | 5060 { 548 | 594 | 647 | 698 | 762 825 4700
3100 o8 [ 108 ) 117 {127 | 146 155 1 174 1 192 1 211 | 229 1 256 [ 283 | 310 | 336 | 362 1 397 | 430 | 464 | 505 | 553 | 600 | 654 { 706 | 772 836 5100
5600 98 {108 [ 117§ 127§ 146 § 156 | 174 1 193 | 212 | 230 ] 258 | 285 | 312 | 338 | 365 | 399 | 434 | 467 | 509 | 558 1 606 | 661 | 715 | 783 848 5608
6200 981108 118§ 127 ¢ 146§ 1561175 1194 j 212 | 2311 259 1 286 | 313 340 | 367 | 402 | 437 | 471 | 514 1 564} 613 | 669 | 724 | 794 861 6200
6800 99 {108 | 118 (12810 147 | 156 {175 {194 | 213 | 232 | 260 | 287 | 315 | 342 | 369 | 404 | 440 | 474 | 517 | 568 | 618 ; 675 | 732 ] 803 872 6800
7500 99 {1081 118 | 128 § 147 1 157 { 176 | 194 | 214 | 233 | 261 | 288 | 316 | 344 | 371 | 407 | 442 | 478 | 521 | 573 | 623 | 682 | 739 | 81} 882 7500
8200 990 1109 {118 | 128 { 147 § 157 1 176 | 195 | 214 1 233 | 261 j 289 | 317 | 345 | 372 | 409 | 445 | 480 | 524 | 576 | 628 | 687 | 745 | 819 891 8200
100 991109 1 118128 148§ 157 {177 } 196} 215 [ 234 | 262§ 290 | 318 | 346 ' 374 | 411 | 447 | 483 | 528 | 580 | 633 | 693 | 752 § 827 201 9100
10,000 99 1 109 | 119 [ 128 | 148 § 157 } 177 ; 196 | 215 |1 234 | 263 | 291 | 319 | 347 | 375 | 412 | 449 | 485 | 530 § 584 | 637 | 698 | 758 | 834 909 | 10,000
T RLT 1001 110§ 1203 730 1 150 { 160§ 180 | 200 | 220§ 240 §{ 270 { 300 | 330 | 360 | 390 | 430 | 470 | 510 | 560 | 620 | 680 | 750 | 820 ; 910 | 1000 T Rl?
i
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Pressure Sensing Calculations

Easily workable analytical method employs equivalent sysiem approach to provide de-
sign infermation for data measuring equipment. Transducer characteristics described

A4 METHOD for calculating the
A characteristics of a pressure
sensing system provides the design
criteria for predicting the difference
between signals transmitted by the
sensing capsule and the signals ap-
plied to a pressure sensing system.
The procedure here is designed
for the analysis of air pressure
sensing systems, since air is the most
commonlyv used fluid in aircraft and
missile data measuring of servo con-
trol systems.

A pressure sensing system usually
incerporates a tube and reservoir at
the end, or, several reservoirs con-
nected to the tube along its length
near the end. To apply the following
method effectively, it is necessary to
reduce the pressure system under
consideration to an equivalent tube
and single reservoir at the end. Re-
ducing most pressure sensing sys-
tems to this simple configuration for
calculation can be done without
introducing excessive errors, pro-

Fia. T1:

By
J. D. Humphreys

e

Northrop Aireraft,
Ine., Hawthorne,

Calif.

vided the meters and/or transducers
are not connected large distances
apart compared to the pressure line
length. It is assumed that the acous-
tic lag (time of sound transmission
in the system) is negligible com-
pared to the time of response of the
system under consideration. Also,
the applied pressure signals are
assumad small enough to have negli-
gible effect upon the viscosity, den-
sity, and average pressure level of
the system fluid.

Block diagram of a typical pressure sensing system, its equivalent and characteristics

}

The typical pressure sensing sys-
tem to be analyzed for sea level
operation is shown in Fig. 1 and a
photograph of the Statham Labs.
Model P-96 Differential Pressure
Transducer (—1 to 410 psid) as the
sensing element is presented in
Iig. 2, The volume of the trans-
ducer pressure port reservoir is
706 X 10-2 cu. ft. Of particular in-
terest is how the application of vari-
ous pressure signals at the open end
of the tube will affect the pressure
sensing system and the character-
istics of the resultant signals trans-
mitted to the oscilloscope, for
example:

a. What is the natural frequency
of the pressure sensing system? The
expression for the natural frequency
of the pressure system is:

T 4t2 Pan
Wp =

a VLop

where:

wn = Natural frequency, radians/
sec.

r = Inside radius of tube, ft.

v = Ratio of specific heats (1.40

STATHAM for air).
PRESSURE P.i: — Absolute pressure at alti-
7.06x 1073 TRANSDULC_E,R tude under consideration, 1b/ft?
3 ¢ = Densgsity of fluid in tube, slugs
OISFT. L.D. . PREAMPLIFIER Y- AXIS /£t3
pe V = Volume of reservoir, {t3
PRESS LINE 0SCILLOSCOPE I, = Length of tube, ft.
ACTUAL PRESSURE SENSING SYSTEM Hence:
/304 140 X (7.5 %1070 X 2116 _
e = 7.06 ¥ 1072 x 60 X 2.38 x 107¢
APPLIED INPUT V= \ OBSERVED QUTPUT = 228 radians./sec
PRESS 7.06x10 . . .
SIGNALS | L=60FT, 4 =7.5x10-3FT FT3 PRESS. SIGNALS b. What is the damping ratio of
the system?
"‘—7 TUBE  ESERVOIR The expression for the damping

ratio of the pressure system is:

- 4u \/VLPM
- PBH ré ry p

where:
u — Absolute viscosity, 1b sec/ft?

EQUIVALENT PRESSURE SENSING SYSTEM

INPUT PRESS. SIG. INPUTSPIRESS- OUTPUT PRESS.
G.

G, o S|
OUTPUT PRESS. SIG. N

g ViR

Ao=29.5PSF p-288psF

5 T Po= 276 PS.F. (estimate average temperature
Pory= l ‘ l level in pressure system and use
2116 P.S.F / tse Fig. 3 to determine value of u).
r‘o_ | *‘ Hence:
e 0.167 SEC. — ] / SEC
(fi-s c.ps) Poit® 2118 PS.F - AT IO G e

SINUSOIDAL PRESS. SIGNAL STEP FUNGTION PRESS. SIGNAL

c. What is the amplitude of the
sinusoidal pressure frequencies ob-
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for Aircraft and Guid

served on the oscilloscope when
various sinusoidal pressure frequen-
cies are applied at the tube open
end? Such a condition may exist in
the flight of an aircraft with the tube
open exposed to the buffeting oscil-
lations of an airstream. If the fre-
quency approaches the resonant fre-
quency of a system with low damp-
ing ratio (less then 0.4) resonant
instability could be encountered.

See Fig. 4:

A = Max. sinusoidal pressure
amplitude applied, 1b/ft2

Ao, = Max. sinusoidal pressure

amplitude experienced by trans-

ducer, 1b/ft?

ar = Amplitude ratio = A./A,

wi = 2nf; — Applied sinusoidal
frequency, rad/sec.

' ]iflk | |

a.l

4.0
3.9

3.8 7/
31|

3.6 -

3.5
34
3.3

3.2
31

3.0 /

2.9 7

2.8

2.7
~100 -60 -20 QO 20 60 100 140

TEMPERATURE (T)-CF

viscosity (u) - 1P SEC/4 2

Fig. 3: Temperafure-viscosity curve for air

fi = Applied sinusoidal frequency,

cycles/sec.

B = Frequency ratio = wi/ws
Calculate frequency ratio (§) at ap-
plied frequency (w:) under consid-
eration using value of natural fre-
quency (wa.) calculated in Section a.
Using Fig. 4, obtain amplitude ratio
{a:) for this value of (§) with system
damping ratic {£) calculated in
Section b.

fi = 6 cps (assumed)
wi = 2X3.14xX6=37.7T rad/sec.
A, = T2 psf (assumed)

Note: These assumed values of fi
and A: are order of magnitude of
possible buffeting frequencies and
amplitudes. They are assumed to
demonstrate the application of the
analysis only.

Hence:

B = 37.7/22.8 = 1.65

Fig. 2: Differential pressure transducer used as
the sensing element

From Fig. 4 for § = 1.65 and
& = 0.488
ar = 0.41; therefore the ampli-
tude of the signal at the irans-
ducer and observed on the oscil-
loscope is attenuated and its
value is A. = .41X72 = 29.5 pstf.
d. What is the time lag between
the input and output signal of Sec-
tion ¢? See Fig. 5:
¢ = Phase angle lag between
transducer signal applied (A1)
and transducer signal (A.) de-
grees.
Using Fig. 5, obtain phase angle
lag (¢) at frequency ratio (B)
calculated in Section ¢ with sys-
temn damping rvatio (£) calcu-
lated in Section b. The time lag

Fig. 4: Variation of amplitude ratio with
frequency ratio for various demping ratios
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in seconds can be obtained from
the expression

t, = /573w
From Fig. 5 for 3 = 1.65, and
£ = 0.488

$ == 136°, therefore the time
lag of the signal at the trans-
ducer and observed on the oscil -
loscope is

t, = 136/57.3X37.7 = 0.063
seconds.

e. What is the amplitude value of
the pressure signal observed on the
oscilloscope at any desired time
lapse after the application of a step
function pressure change at the tube
open end? See Fig. 6;

P, = Aplitude value of the pres-

{Continued on page 163)

Fig. 3: Variation of phase angle lag with
frequency ratio for various damping rotios
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

Accurate Tuning
of lsolation Nefworks

G. W. LEE, 46 Roxborough St.,
Toronto, Ont., Canada

N directional antenna arrays em-

ploying half wave towers, the
usual method of obtaining samples of
tower currents is to mount a loop on
insulators at the point of maximum
current on the tower. A flexible
coaxial cable is then connected to the
loop run down the tower leg into an
isolation network to the equipment
using the sample currents, This Cue
out lines a quick and accurate field
method of tuning isolation networks.

The isolation network is a high
impedance circuit containing in-
ductance and capacitance which
when tuned to resonance, effectively
isolates the tower from the termi-
nating equipment (usually a phase
monitor). The loop mounted on the
tower becomes part of the tower self
impedance. The tower self imped-
ance will be altered and the array
detuned if there is not an extremely
high impedance between the loop
and ground. The isolation network
provides this high impedance.

Also, high impedance is offered to
the sampling loop current. Hence,
only a small part of this current is
used for sampling purposes. If all the
current induced in the loop were
used, the tower output would be al-
tered.

$$$ FOR YOUR IDEAS

Readers are invited to contribute their
own suggestions which should be short
and include photographs or rough
sketches. Typewritien, double-spaced
text is requested. Qur usual rates will
be paid for material used.

The author has found iseclation
networks very difficult to tune using
standard methods. One method:
Connect r-{ signal at the station fre-
guency into the network while meas-
uring the voltage across the network
with VITVM, and tune for minimum
voltage. The following method was
found to be more accurate and
quicker: (1) Rearrange the network
so that . and C are connected in
series. Refer to C. (2) “Look into”
circuit with standard impedance
measuring equipment. Signal Gen-
erator should be set at station’s op-
erating frequency. (3) Vary capaci-
tance until zero reactance can be
measured in the r-f bridge. (4)
Connect network in parallel, as in B.
(5) Check tuning by “looking into”
network. A high impedance should
be found. (6) A further check of the
tuning may be made by measuring
the self-impedance of the tower
with the isolation networks con-
rected to the sampling loop as in A
and the isolation networks not in the

Tuning isolation networks for AM towers: {a) general method of mounting sampling loops,
(b) standard isolation nefwork schematic, (¢) look into network with impedance bridge.

LOOP MOUNTED 45 FROM
TOP AT POINT OF MAX. TO TX
CURRENT ON%TOWER.
RGN/ U VARIABLE
INSUL ATORS CAPACITOR
LOOP
COAXIAL LINE @ gé:g&l:ER\gHH IMPEDANCE
RGII/U
51G.
1 [ erivee oEn.
TO PHASE JSOLATION
MONITOR NETWORK
DETECTORHD) O
TOWER 1
@ INSULATOR = =
84

circuit and the sampling loops float-
ing.

The impedances measured will be
exactly the same if the isolation net-~
works are accurately tuned. For
series resonance: {Xc) Capacitive
reactance = (Xec) Inductive re-
actance. For parallel resonance:
{Xc) Capacitive reactance = (Xc)
Inductive reactance. Therefore, the
same value of Xc and Xc are used
for series and parallel resonance, “It
will be noted that the only difference
between the series and parallel cir-
cuit is in the manner of connection.”*

Pushbuffon Remote Control
of Studio Turntables

PHIL WHITNEY, Chief Engineer,
WINC, WRFL and WHYL,
Winchester, Va.

ERE is a little kink that facili-

M. tates operation of a small sta-
tion where the operator is also the
announcer and generally has his
hands full. The device may also be
adapted to stations where the an-
nouncer in another studio must start
the turntables in the control room.
Relay start and stop for turntables
can be as inexpensive as mercury
switch control, and low voltage con-
trol leads can be used in place of
more expensive conduit or BX lines.

Pushbutton operation has been
found preferable to switch action,
resulting in surer, quicker operation.
A set of pushbuttons for each turn-
table is mounted in front of the con-
sole at the operator’s position, with
a recessed guard around them to
prevent accidental operation, and
a set of the buttons is also installed
at each mike position in the studios.
A Jones plug is used to connect the
button control box in the studios,
so that it can be disconnected when
not required. The relay is mounted
inside the turntable on a piece of
Celotex, so that no thump or click
can be heard.

The relay power supply is also
mounted inside the table in such a
manner that any field generated by
the supply does not interfere with
pickup or preamplifier operation. If
a 6 v. ac relay is used, all that is
necessary is a small filament trans-
former. If a 12 v. dc relay is used,

*Terman’s Radio Engineers Handbook, Page
141.
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a power supply could be constructed
from three 6.3 v. filament trans-
formers, a 500 mil selenium recti-
fier and a condenser. It may be nec-
essary to apply a .1 uf condenser
across the 115 v. contacts of the re-
lay if the arc gets into the audio
equipment.

Sound Effecis

W. CARROLL BLEWSTER, Chief
Engineer, WBBZ, Ponca City, Okla.
URING the recent Christmas
holidays the engineering de-
partment was faced with the prob-
lem of obtaining a microphene
which would distort the announc-
er's voice so that he would sound
like Santa Claus. We soon discov-
ered the particular sound was diffi-
cult to obtain even though we have
little trouble getting unwanted noise

distortion out of a microphone!
1t was decided to fry an ordinary

telephone handset connected as a
carbon microphone complete with
battery, microphone transformer,
and ON-OFF switch. Needless to
say this gives a perfect telephone
speech effect. But the sound is not
“long distance” enough to make a
suspecting 6-year-old believe that
he is listening to Santa Claus and
not the announcer he has heard all
year.

Finally we found a microphone
that will do the North Pole Tele-
phone Company justice. It is an or-
dinary ‘Military type,” Western
Flectric Receiver, ANB-H-1 head-
phone, measuring 200-300 ohms dc
resistance. We ‘mounted our head-
phone on top of discarded metal
table lamp, less shade and the top of
the light socket. The mike cord was
fed down the stem and out the base
in place of the ac cord. This places
the headphone in a vertical position.

“on " 5&‘0 MA. SEL RECT
PUSHBRUTTON "5 v L] Dngi?ri%;‘:;Y
R — AC
{ NORMALLY-OPEN) n IN o1 T ouT
Py ! +
AQROSS POWER —
£ N = | e =
?—? TURNTABLE 30 -
L ] 250 uF
6V AC %
. 3 WIRE RELAY
CorE” CABLE Ss_gay
o FILAMENT
PUSHEUTTON ACRLOESASDS”W TRANSFORMERS
(NGRMALLY-CLQEED)
/ Pushbutton turntable control for the small station. Main and
" .
g relay wiring and low voltage DC supply {above] for relays.
— Signal Lamp Circuit

for Tape Cueing

PAUL HERTEL, Jr.,
KVET, Austin, Tex.

HE signal lamp circuit shown

below is used at KVET to aid
cueing of tape programs which are
recorded and played from the trans-
mitter location. However, it is adapt-
able to many other uses where re-
mote control or indication is desired.
The circuit provides two operation-
ally independent indicator circuits
on one line which is also used for
communication hetween studio and
transmitter, and for feeding monitor
audio to the studio when a tape pro-
gram is being played.

A dc phantom circuit is provided
by the line and ground. Current
flows in the circuit at all times but
its direction is changed by the po-
larity reversing switch S, which also
switches the transmitter input from
program line to tape recorder out-

(Continued on page 110}

Remote ¢ue lamp circuit for cueing programs with phantom circuit and polarised relays reduces errors

PROGRAM LINE

3300

3300

MONITOR AND MAG LINE
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TRANSMITTER |
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PROGRAM (G)CONTROL
S0uf |+ ° O D-C LAMP
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1L 50ut |+ | ALERT ™ cuE sw.
= 150V == 53 R,
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MTI in Pulse Radar

Fig. 1: {a) Normal radar PPl display shews extensive ground clutter. (b} In MT! receiver PPI
display for same radar set, ¢lutter disappears, showing moving targets which were previously masked

oz =
R g
©% SR

Fig. 2: {a) Conventional cuse of uniformly moving target causes time and frequency change in echo
return. {b) Back-and-forth target causes enly Doppler frequency shift. [¢} Go-stop motion may
change only return time of the reftected signal without affecting frequency

By JOHN F. BACHMAN,

Project Engineer

Bendix Radio Div., Bendix Aviation Corp., Baltimore 4, Md.

HE development of pulse radar

was a great step forward in the
detection and tracking of aircraft.
Not only did it increase the distance
at which planes can be “seen,” it also
allowed tracking at night and through
fog and rain when visibility for hu-
man observers was zero. The main
difficulty with early radar sets was
their inability to track planes to
within 20 to 35 miles of the radar
site, This is due to the fact that at
these distances ground clutter and

fixed target returns start blanking
out the plan position indicator (FPPI)
and individual target identity is lost.
The receivers used in these early sets
are known as normal receivers and
the PPI display is known as a normal
display.

Practically every pulse radar sys-
tem built today has not only a nor-
mal receiver system but also a mov-
ing target indication receiver system.
This moving target indication receiv-
er system, commonly known as an

Moving targef indication
Lucid explanation clears

MTI system, eliminates all fixed
targets, and displays on the PPl
scope only those targets that are
moving. This type of display is known
as an MTI display. The advantages
of an MTI receiver over a normal
receiver, in regions of ground clutter,
are shown in Fig. 1.

Fig. 1a is a normal receiver PPI
display. Fig. 1b is the MTI receiver
PPI display on the same radar set
in the same location. Note how the
ground clutter has disappeared and
many moving targets, which were
masked in the normal receiver PPI
display, appear clearly in the PPI
display of the MTI receiver,

Actually there is nothing extreme-
ly complicated about an MTI re-
ceiver, but although MTI has become
almost standard equipment on all
new radar sets and is supplied as a
kit for many already existing instal-
lations, the operating principles are
rather hazy to many radar engineers.
One of the more common errors is
the belief that successful MTI opera-
tion depends in some way, on the
utilization of the Doppler effect.

Basic Prirciples

In the following explanation, the
basic principles on which MTI op-
erates will be set forth in the simplest
manner possible, and the results will
show that the Doppler effect is not
a contributing factor. No attempt will
be made to describe any particular
system, but the same general ap-
proach may be used to analyze a
specific system. The article is divided
into three parts.

The first part points out the differ-
ences which exist between echo re-
turns from fixed targets and echo
returns from moving targets, and
explains briefly which of these echo
differences an MTI receiver utilizes.

The second part shows graphically
the basic principles on which MTI
operates. Since basic principles only
are to be considered, this analysis
does not include a stalo (stable local
oscillator), coho (cohorent oscillat-
or), or low frequency i-f channels.
These parts are included in all prac-
tical MTI systems but are for con-
venience only and do not change the
basic operation of the receiver.

The third part is a simplified math-
ematical analysis of a more conven-
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Systems and the Doppler Myth

system for aircraft-tracking radar eliminates ground clufter on PPI displays.
away confusion befween frequency shift and time delay of target echo returns

tional MTI receiver in that it contains
a stalo, coho, and low frequency i-f
channels, No atternpt has been made
in this analysis to follow any partic-
ular type of receiver such as a lin-log
or limiting, but rather to frace an
echo through a receiver and present
the video output in such a manner
that it is possible to see why fixed
target echoes can be cancelled while
moving target echoes cannot.

MTT Receiver Echeoes

Echo returns from moving targets
differ from echo returns from fixed
targets. Radar receivers capable of
distinguishing between these echoes
are known as MTI receivers. There
are two differences in these echo re-
turns. They are:

1. Echo return time: The elapsed
time between the transmission of a
pulse and the return of an echo is
the same, pulse to pulse, for a fixed
target; and it changes, pulse to pulse,
for a moving target.

2. Frequency difference: The echo
returns from fixed targets are of the
same frequency as the transmitted
r-f frequency: while the r-f fre-
guency of the echo returns from
moving targets differ from the trans-
mitted frequency by the Doppler
frequency.

MTI receivers do not use fre-
quency comparison and, therefore,
cannot use the frequency difference
due to the Doppler effect, to ascer-
tain which is a moving target. Instead
an MTI receiver compares the length
of time that it takes the echo from a
target due to one pulse to return
with the length of time that it takes
the echo from the same target due to
the next pulse to return. These times
change, pulse to pulse only when a
target is moving, and, while this
same target movement is also re-
sponsible for the Doppler change in
the echo frequency, this frequency
change is not a necessary condition
for successful MTI operation. The
dependence of MTI on time change
rather than frequency change (Dop-
pler effect) will be explained later.

The Doppler change in the fre-
quency of the reflected pulse and the
pulse to pulse change in echo return
time, are separate and distinct re-
sults of target movement. Normally
both conditions are present. It is

TRANS. W

k- 1/prRF —fk— V/pRF

A AR

Fig. 4: Radar pulses strike {F) fixed and {M)
moving targets, fraveling distances shown

possible, but net probable however,
for a target to move in such a man-
ner as to produce either the fre-
quency change or the time change
only.

Fig. 2a illustrates the conventional
case. The radar set is at R and the
target is moving uniformly from A
toward F. While reflecting the first
pulse the target is moving from A to
B, therefore, the reflected signal is
changed due to the Doppler effect.
During the time interval between the
first and second pulse, the target
moves from B to C. The second pulse
is reflected while the target is mov-
ing from C to D and again there is a
Doppler frequency change in the re-
flected signal. Target movement from
D to E occurs during the time be-
tween the second and third pulse.
Target movement of this nature,
therefore, results in a Doppler ire-
quency change because the target is
moving while reflecting the signal,
and a change in echo return time be-
cause the distance between the tar-
get and the radar set is different for
every pulse. It will be shown that
this time change is the important
factor.

Fig. 2b illustrates how a target
could move and cause only a Doppler
frequency shift. Here the target will
move from A to B while reflecting
a radar pulse and return from B to A
in the time interval between pulses.
Since the target is in motion while
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Fig. 5: CW transmitter wave. AB, CD and EF
ore times antenna is connected to transmitter

reflecting the signal, there is a Dop-
pler frequency change. However,
since the distance between the radar
and the target does net change, pulse
to pulse, there is no change in echo
return time. An MTI receiver will
not “see” this target.

Fig. 2c shows a target moving in
such a manner that there is no Dop-
pler frequency change. The target
will remain stationary at A while
reflecting the first pulse. In the time
interval between the first and second
pulse, the target will move from A to
B. While reflecting the second pulse
the target will remain stationary at
B. Since the target is stationary
while reflecting a signal there can be
no Doppler frequency change. There
will be a pulse to pulse change in
echo return time, however, because
the distance between the radar and
target has changed. An MTI receiver
will “see” this target.

Time Differences

The time differences that an MTI
receiver measures can be very mi-
nute, in some cases as small as 100
pu sec, These minute time differ-
ences are measured by comparing
the relative phases, pulse to pulse,
of the echo signal and a CW refer-
ence signal which is generated in the
receiver and synchronized with the
magnetron at every magnetron pulse.
These relative phase changes are
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PULSE RADAR SYSTEMS

due to the fact if the echo return
time changes, the CW phase advances
or retrogresses, pulse to pulse de-
pending on whether the target is re-
ceding from or approaching the re-
ceiver.

Simple MTI System

The minute time differences can be
measured by the simple pulse radar
and MTI receiving system of Fig. 3.
Since the exact circuitry by which
the above measurements will bhe
made is unimportant in this discus-
sion, the radar set is shown in simple
block form.,

The transmitter is a CW transmit-
ter with part of its output fed into

the mixer of the MTI receiver. In

order to satisfy pulse requirements,
switch S, is inserted. This switch is
instantaneous in action and connects
the antenna to the transmitter for
whatever time is selected as the
pulse length and at whatever rate is
selected as the PRF (pulse rate fre-
guency). During the balance of the
time the antenna, is connected to the
mixer via an amplifier which ampli-
fies the weak echo signals.

The mixer output will depend on
the relative phase and amplitude of
the CW and echo signals. The detec-
tor output is proportional to the r-f
input. The delay line inverts and de-
lays part of the detector output by
1/PRF seconds, and the comparator
compares the delayed echo return
from one pulse with the direct echo
return from the next pulse.

Now suppose the equipment is set
up under the conditions of Fig. 4.
The transmitter at A will radiate a
series of pulses via the antenna. Some
of the energy from each pulse will
travel a distance D, be reflected by

Flg. 7: Receiver pulses after target echo

(Continued)

the fixed target at F' and returned a
distance of D, to the antenna, a
total distance of 2D, for each and
every pulse. Energy from the first
pulse will also travel a total distance
of 2D, to the moving target at M
and return, the second pulse will
travel a total distance of 2D, + 2
A D,, the third pulse a total dis-
tance of 2D, 4+ 4 A D,, etc., where
A D, is the distance through which
the target moves between pulses.

Therefore the elapsed time, T, be-
tween the transmission of the pulse
and the return of the echo from a
fixed target will be the same for each
pulse while the time, T, for moving
targets echo returns will change by
AT, for every pulse.

Returning to the transmitter, let
Fig. 5 represent the transmitter gen-
erated CW. AB, CD, EF, etc. will
represent the time during which the
antenna is connected to the transmit-
ter, and the time interval between
pulses is equal to 1/PRF seconds.

Figs. 6 to 9 show what is happen-
ing in the receiver during successive
interpulse intervals. In all of the fig-
ures:

Part A Indicates the CW gen-
erated by the transmitter and fed to
the mixer with the varicus parts AB,
CD, etc. indicating that portion of
the signal radiated by the antenna.

Part B indicates the echo signals
amplified, with T, the fixed target
echo return time and T,, the moving
target echo return time.

Part C shows the mixer output,
that is Part A plus Part B.

Part D shows the detector output.

Part E shows the delay line output
and it is always due to the signal
from the previous pulse.

Part F' shows the comparator out-
put, the sum of Parts D and E.

Fig. 8: Receiver pulses ofter target moves
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Fig. &6: Receiver pulses after first pulse

Figs. 6 to 9 show what is happening
in the system after the first pulse.
Notice that there is no output from
the delay line as this is the first
pulse. Since there is no delayed out-
put from a previous pulse the com-
parator output is the same as the de-
tector output.

Echoe Time Increased

In Fig. 7 notice that the moving
target echo time has been increased
by AT,. This changes parts C and D
because the relative phase between
the CW and moving target echo has
changed. The delay line E now has
an output. This output is equal to but
opposite to Fig. 6D. The comparator
output at ¥ is now zero for the fixed
target due to cancellation, but shows
an output due to the moving target.

In Fig. 8 the only change is that
the moving target echo return time
has increased an additional AT, and
the end result is again a cancellation
of the fixed target echo but not the
moving target echo.

Notice that in the illustrations
time, T,,, the moving target echo re-
turn time, differs from T, + A T,
and T, + AT, from T, +2AT, by
an interval leng enough to allow the
relative phases of the echo and CW
to change by 180° between pulses,
and that the relative phase between
CW and echo is alternately 0° and
180°. This phase change of 180°, as
well as the fact that the relative
phases are alternately 0° and 180°,
results in a maximum pulse to pulse
variation in detector output. This
condition of 180° pulse to pulse rela-
tive phase change occurs at what is
known as an optimum target speed
and the alternately 0° and 180° rela-
tive phase is known as optimum
phase. (Optimum speed is actually
any speed allowing a [2n + 1] x 180°
relative phase change between

(Continued on page 165)
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Propagation Above 100 M(

Factors governing losses in beyond-line-of-

sight communications systems described.
Shadow effect critical for higher frequencies

ByP.E.LANNAN

Designers for
Industry,
2915 Dertoit, Ave.
Cleveland 13,
Ohio

N any communications circuit the
Itotal circuit loss must be com-
puted in order to establish the input
power, given a necessary output
minimum, Just as the telephone en-
gineer determines the number of
repeaters, size of wire and input
level, the radio engineer determines
the length of a suitable space path,
transmitter power, antenna gain and
operating frequency. The main loss
in any radio path is the loss due to
the radio space path. Those losses
due to the r-f transmission line and
antenna efficiency are negligible in
comparison.

At frequencies above 100 mMc it is
not necessary to perform the labo-
rious calculations of field strengths,
antenna currents, microvolt sensi-
tivities and ground losses associated
with lower-frequency propagation.

The common approach to the
high-frequency propagation problem
is to assume that both the trans-
mitter and receiver are located in a
free homogeneous space, and then
compute the effects of diffraction
and refraction,

Isotropiec Radiaier

Assume that the transmitter is
located at the center of a sphere of
radius R, and that the power is radi-
ated by an isotropic radiator, (that
is, power is distributed uniformly in
all directions similar to a point
source in optics). Let us denote the
transmitter power as Py, in watts.
When the sphere has a radius of one
unit (one c¢m, foot, meter, mile) the
sphere has an area of 4r square
units, and the power incident on one
square unit is Py/4n watts. Similarly,
for any general value of R in meters,

the power per square meter Is
Pr/4nR? watts/sq.m.

Suppose the transmitting antenna
has a gain denoted as G4, and for our
purpose gain is defined as the ratio
of the power received at a distant
point to the power received at the
same point if an isotropic radiator
were used and the ratio expressed
as a dimensionless numerical value.

The power density of that given
point is P Gy/47R? in watts/sq.m.
Now that the power density Iis
known at a given point on the sur-
face of the sphere, it is necessary to
consider the meaning of this in re-
lation to the received power. In
order to accomplish this it is neces-
sary to understand the concept of
effective area. An antenna can be
considered as a funnel which inter-
cepts a certain amount of power.
The amount that the antenna inter-
cepts is called the effective area.
The effective area of an isotropic
antenna is A%/4m. Thus, for a wave-
length of one meter the effective
area is 1/4r sq.m.

Antenne Giain

If the antenna has an area greater
than A%*/4r it becomes directional
and has gain. The gain of any re-
ceiving antenna is equal to 4rmAp
where Ay, represents the area in
square wavelengths and is in the
same units as R. PG /47R? x Ay is
power intercepted by the receiving
antenna. However, from the preced-
ing definition of gain, Gy = 4nAg /)%
Substituting in the previous equa-
tion we have

(PrGGrA?) / (1612R?)

P, =

16m*R?

Suppose we see what happens
when we have a transmitter power
of one watt, and a range of 10 mi.
and a 1 x 1 ft. antenna.

R =152800 ft. or 10 mi.
area of sphere =35 x 109 sq. ft.
Power/sq. ft. = 0.285 x 10710
watts/sq. ft., but since the total
power is 0.285 x 1071° watts/sq.
ft. x 3.5 x 10-1° sq. ft. we have
accounted for the full watt.

Now we can “juggle a few num-
bers” and see what happens when
we alter the variables.
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Fig. 1: Radio puath over a spherical earth

{a) If we vary R or range, the re-
ceived power varies as the in-
verse square, so that by dou-
bling the range we reduce the
received power to one-quarter.

(b} As we decrease wavelength
we decrease the received power
by the square so that by re-
ducing the wavelength to one-
half we reduce the received
power to one-quarter,

(¢) If the frequency is doubled
(4 halved) and the antenna
aperture size remains constant,
the power received is increased
four times, since the gain is
increased four times.

For the sake of argument let us
set up the hypothetical conditions
where communication is reguired
over a path of 10 mi. and this path
is in free space.

If the antenna at the terminals is
non-directional, the loss due to the -
space path alone is as follows:

ATTENUATION

Frequency 10 Miles 20 Miles
MC db Logs db Loss
100 97 103
200 103 109
1,000 117 123
5,000 137 137
10,000 137 143

When it is not necessary to use an
omnidirectional antenna the story
is slightly different. Suppose we
restrict the antenna at each terminal
to a four-foot-diameter parabola or
similar aperture.

ATTENUATION

Frequency GT 10 Miles
MC Anf Gain db Loss Flus &1
100 2.3 97 92.4
200 8.3 103 86.4
1,000 21.0 17 75.0
5,000 33.5 131 64.0
10,000 41.0 137 §5.0

The first modification of the free-
space concept is that of destructive
interference between the direct
wave and the reflected wave. The

8¢
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PROPAGATION

first-order reduction of the expres-
sion for this “looping,” as it is com-
monly called, is

E/E=1+D e*

E = actual field strength
E = free space field strength
where D = divergence factor

D =[1+(2d,2d,/h,d) ]

(See Fig. 1)

p = reflection coeflicient

and s = a quantity as shown in the

expression below

s = j4rKhh,/A d radians.

Theoretically, ¥ can vary from

E+6 db to zeroc. However, this is
not true in practice; for instance,
¢ at 4,000 mc is equal to 0.1 for most
land so that the maximum variation
is then + 2 db. This phenomenon is
more troublesome at lower frequen-
cies (nearer 100 mc) and when the
reflecting object is a building, etc.,
in which case it can vary the full
E + 6 db to zero range. This is one
of the basic reasons for unreliable
communications at these frequencies.
There is a two-fold reason for the
trouble being accentuated at the
lower line-of-sight frequencies.

(a) ¢ is a fraction in all cases and
as the frequency is lowered it
approaches unity,

(b) The first Fresnel diffraction
zone is a function of wave-
length,

First Fresnel Zone

The first Frenel zone is an ellipse
as shown in Fig. 2, and is described
by a reflection path R + AR when
AR =X/2. 1t is evident that a re-
flection at point C would cause a 180°
phase difference in the signal ar-
riving over the path R + AR from
that arriving over path R. This
causes a cancellation of signals at B.
Since point C is not a reflector but a
separate and inefficient source, the
signal does not go to zero.

As long as no obstacle is contained
within this ellipse of revolution the
effect of diffraction is limited to

(Continued)

values that are insignificant in com-
parison to the total loss. This clear-
ance is a function of wavelength and
the zone at 100 mc is much larger
than the required zone for 1000 mc.
It is also a function of distance.

Required Clearance

Distance Frequency  for First Fresnef
Miles __Mc Feef
1 100 170
500 70
1 1,000 50
1 5,000 20
1 10,000 17
Frequency dx Clearance
mc _Feet . Feet
4,000 100 3
4,000 200 4.8
4,000 528 7.5
4,000 4 Mi. 16.5
4,000 1 Mi. 23
4,000 2 Mi. 32
4,000 4 Mi, 45
4,000 8 Mi. 62
4,000 16 Mi. 88

The effect of a single object blocking
the path will be considered next. If
we have a radio path which may be
simulated as shown in Fig. 3, it is
interesting to see what will happen
if we alter one variable at a time
keeping all others constant,

In the first instance we will vary
h, keeping {requency and d, con-
stant. Assuming d, to be equal to one
mile; positive h corresponds to in-
terference by the obstacle and neg-
ative h indicates the amount of
clearance above the object. A typical
plot of this is shown in Fig. 4 for
4,000 wc,

Additional Loss H
Over Free Space
20

Additional Loss H
In feet Over Free Space In feet
45 1

—25

10 8 0 —32
[ 0 1 -—40

3 — 6 [} —50

o} —16 0.8 —60

To obtain an estimate of the effect
caused by frequency, h will remain
constant at 200 ft.—about the height
of a tall building or a hill. If d, is
one mile and frequency is varied,
we obtain the following losses over
and above the free-space loss.

Fig. 2: (1) First Fresnel

clearance

Fig. 3: {r) Shadow loss
in radio path

Frequency loss in db
MC Orie Mi 0.1 Mi. 100 Fp
100 16 27 34
500 24 34 41
1,000 27 37 44
5,000 32 43 50
10,000 37 48 35

From this tabulation it is evident
that mobile reception in a metro-
politan area would be very spotty
even if this was the only source of
signal attenuation. If it is added to
the effect of reflections from other
objects which are either in phase or
out of phase, mobile communication
is not as reliable as we would like
it or as reliable as some people
would have us believe.

If we are interested in line-of-
sight, point-to-point operation and
rely upon antenna gain to overcome
the increased propagation loss, the
higher the frequency the more re-
liable the communications except
for atmospheric attenuation and
anomalies of propagation.

Before we proceed to atmospheric
attenuation and anomalies of propa-
gation, the effect of operation beyond
line of sight will be considered
briefly. The only safe line of sight
to use for UHF calculations is the
one allowing for no diffraction
around the horizon (K = 1).

The following is the tabulation
for the line-of-sight distance over
a spherical earth such as over water.

Height Distance to Herizon

Feet Miles

5 2,
10 4.
20 5,
40 8.
1
6
2

e
9
0
8
0
80 11.6
160 1

320 2
640 3

If height at a — 801t, (Fig.5)
and b — 80 ft.,
d1 == d2 — 11.6 mi.
If total path — 30 mi.
d; + d, + d; =30 mi.
d; = 6.8mi.

Additional losses over and above
free space at various frequencies for
the above conditions are shown

below.
Frequency Loss dr Loss d: loss ds Tolal Loss
MC db db db
100 20 9 4 33
500 18.5 4.8 6.7 30
1,000 18.5 4.0 8.5 31
5,000 18.9 2.3 16.0 37.2
10,000 19.5 1.5 21.0 42.0

It is evident that the losses as-
sociated with d, and d, add to a

da

i —

90

TELE-TECH & ELECTRONIC INDUSTRIES + April 1953

www americanradiohistorv com


www.americanradiohistory.com

T 11T

L
| .
b
' v
FIRST 5 ECOND THIRD
FRESNEL FRESMEL
|
|

|

|
|
|

FRESNEL

08 BELGW FREE SPACL

T

% a0 o 20 0 @ -lo  -20 =30 ~s0  -50 -6C
RN FEET

Fig. 4: Shadow lass relative to free space

relatively constant figure, whereas
the loss associated with d, increases
with frequency. The farther one
tries to operate beyond true line of
sight the more important it is to
operate at as low a frequency as
possible.

Now that we have covered the
problems that are capable of being
calculated without too much dif-
ficulty, let us consider other factors
which will attenuate the radiated
power. One of these is absorption
by the atmosphere. Water vapor is
the element in the atmosphere that
begins at the lowest frequency to
absorb power, and this is not a ser-
ious consideration unless we operate
above 5,000 mc. Curves of attenua-
tion versus frequency for the atmos-
pheric absorption are available and
if operation above 5,000 mc is con-
templated these should be consulted.
Tt may be well to mention that Army
radar equipment which operated at
29,000 - 30,000 nic was almost useless
during a heavy rain because of- a
peak in the absorption curve at this
frequency.

Gver-Water Path

The last item that enters into the
path attenuation is refraction be-
cause of the atmosphere not being
of uniform density. This is called an
anomaly of propagation. When the
radio path is over sea water and is
short, say 10 miles and well within
optical line of sight, variations are
only 2 or 3 db. However, if the same
length path is used but not line of
sight, variations of 10 to 15 db take
place.

On longer paths, say 60 mi., within
optical line of sight, fades of 20 db
are average, while at 100 mi., 30-db
fades are common.

On these long paths beyond 60 mi.,
fades occur which -make any com-
munication system unreliable if line-
of-sight conditions are not main-
tained.

In order to evaluate propagation
conditions over land we must com-
pute the {free-space propagation
loss, the loss due to the path not
being optical line of sight, if such
is the case, and then make allow-

AL - ' B
H‘ N \ Hn'
80’ da 4 80

d) 2
" T

AT

Fig. 5: Propagation beyond line of sight shows loss at d; increases with frequency

ances for anomalies of propagation.

In order to show what is involved
we can review the experimental re-
sults obtained over a 38-mi. path at
a frequency of 3,200 mc. The path is
described as line-of-sight when
plotted from profile maps, but not
true optical because of local houses
and trees in the last mile of the path.
If these were capable of being re-
presented as a knife edge or a bare
ridge, the diffraction loss would be
either 25 or 27 db respectively. The
average of the daily mean signal
over a year’s time was 30 db below
free space, which checks the theory
within three db. However, the daily
mean signal varied from 10 db to
45 db below free space.

Conclusions

The conclusions drawn from the
operation of this link are:

(a) Summer normal signal level

25 db below free space.

(b) Wmter daily average 36 db

below free space.
(c) Signal seldom greater than
20 db below free space.

(d) Signal faded to noise level 52
db below free space less than
0.19, of the time,

Remember this was not true line
of sight. On a similar path, but
having true line of sight and 70-ft.
minimum terrain clearance some-
what different results are experi-
enced:

Path Length — 42-1% mi.

Frequency — 2800 wmc.

Type of Path — Free space plus

70-ft. clearance.

The following conclusion can be
drawn from the graphical data:

(a) Normal summer level 0.8 db

above calculated.

(b) Normal winter level 3.3 db

below calculated.

(¢) The winter signal was never

more than 8 db below normal.

(d) The summer level faded to at

least 25 db below the calcu-
lated value at times and this 25
db was equipment threshold.

Over a 10.6-mi. path with good
line-of-sight conditions and a fre-
quency of 1200 mc, the maximum
variation was — 6 db.
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On other paths that were optical
line of sight, variations of -+6 db to
50 db from the normal signal were
encountered.

Why do we have this fading? It
is due to the air not being homo-
geneous. If you pass from a medium
of one density to a medium of
a different density the radiation
does not follow a straight line but
is “bent.” The air density is a func-
tion of the temperature and with
rapidly varying temperatures accom-
panied by little air movement a
marked stacking inte layers takes
place. This bending may cause the
radio paths to follow the earth cur-
vature or to be bent toward the
upper atmosphere. Instead of con-
sidering the radius of curvature of
the path followed by the radio waves
it is possible to establish an effective
radius of curvature for the earth
which would exist for the same prop-
agation conditions and if the radio
path was a straight line. This effec-
tive earth’s radius is called K» where
o is the true earth radius and K is
a factor varying from —1 to infinity.
K equal to infinity would then be a
flat earth whereas a K equal to —1
would be a saucer effect (EFig. 6).

This sounds as if operation above
100 mc is a futile business. It is if
one rushes into it without very care-
ful consideration. This is also true
at the breadecast frequencies. How-
ever, when a few rules are observed
and a certain amount of common

(Continued on page 187)
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Fig. 6: Effective curvature of the earth
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A New Multiplex System for

on standard FM receivers is not dis-
turbed as the system is fully com-
patible with existing FCC engineer-
ing standards relating to FM broad-
cast stations, Standard commercial
FM broadcast transmitters may bhe
utilized without alteration of exist-
ing modulator or power amplifier
circuits. Its introduction this year
will not only mean a boost to FM
broadcasting, but will prove a sig-
nificant shot-in-the-arm - to manu-
facturers producing FM receivers
and sound equipment. In addition,
potential application to TV may
logically be expected.

Development Background

This “3-D” broadcast system is
the outgrowth of five years of de-
velopment, starting in 1948 as a
method for carrying facsimile infor-
mation on regular FM broadcasts of
the New York State Rural Radio
Network without interfering with
the main programs. Credited with
its development are William S. Hal-
stead, President of Multiplex Devel-
opment Corp., and Murray G. Crosby,
President of Crosby Laboratories,
Inc.

A block diagram of the transmit-
ting-receiving system and photo-
graphs are shown in Figs, 1, 2 and
3. At the transmitter, one micro-
phone (left) feeds the regular modu-

Fig. 1:

Murray Croshy (1) and William Halstead examine multiplex FM transmitting equipment

By ALBERT ]. FORMAN,- Assistant Editor
TELE-TECH & ELECTRONIC INDUSTRIES

dimensional” sound

NEW development in multi-
plexing as applied to FM broad-
casting will permit the reception of
high-fidelity stereophonic, or “three-

in the home,
- while employing a single FM trans-
mitter and the bandwidth of only
one FF'M channel. Normal reception

lator, while the second microphone
(right) is connected to the FM sub-
carrier transmitter and multiplex
modulator, which in turn adds a

Fig. 2: Stereosonic transmitting system (1) and receiving system (r) provide two sound channels within bandwidth of one standard FM channel. At the
transmitter, one microphone feeds the regular modulator, while other feeds subcarrier unit. Reverse process at receiver poduces three-dimensional sound
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hree-Dimensional Soun

‘“Stereosonic’’ system heralds big boom in audio
and FM. Recent techniques provide two high-fidelity
channels in bandwidth of one standard FM channe!

second 15-x¢ high-fidelity program
channel to the main FM varrier. At
the receiver, the reverse process,
utilizing the main channel and multi-
plex channel, reproduces in two
speakers, suitably spaced with re-
spect to ecach other,” the sounds
picked up originally by the two
microphones.

Initial field tests were conducted
in 1950 by Multiplex Development
Corp., employing the standard com-
mercial FM transmitting equipment
formerly used by Station WGYN,
New York City. Under the call let-
ters KE2XKH, the station made
multiple-program and stereophonic
transmissions at 97.9 Mc¢ at an ERP
of 4 kw. At that time, the main
channel was modulated to 909 of
full frequency modulation. The
modulation of the main carrier by
the 35-xc¢ subcarrier was 10%, and
the subcarrier deviation was 5 Kc.
In these pioneering tests, before re-
cent improvements were made, the
frequency response of the subcar-
rier channel was 8 xc, and the sig-
nal-to-noise ratio (50 db when a 1
millivolt signal was applied to the
antenna input circuit of an FM
broadcast receiver) of this channel
was about equal to that which
would be obtained if the main-car-
rier power of the FM transmitter
were used in an AM system. No ap-
preciable difference was noted by ear
in performance of the main and
multiplex channels when commer-
cial transcriptions were employed.

Field Tests

In Sept. 1950, special field tests,
including the first stereophonic
broadcasts over a single FM sta-
tion, were conducted with multiplex
receiving equipment located at
Reeves Sound Studieos in New York
City. In Dec. 1950, fringe-area listen-
ing tests of two multiplex program
channels in addition to the main FM
channel were made 45 miles from
the station. These tests proved that
the two multiplex programs, each

consisting of different musical selec- -

tions, could be received selectively
without mutal interference or mul-
tipath effects and that the main
channel performance continued to
meet all FCC requirements. Con-

ventional FM broadcast receivers
without multiplex adapters simply
recelive the main FM channel only,
with ne¢ trace of the multicast pro-
grams.

The solid lines of Fig. 4 indicate
the frequency response and distor-
tion of the subcarrier channel un-
der the conditions employed in 1950.
The dashed lines show the approxi-
mate characteristics employing the
improved techniques which will be
described. It can be seen that the
subcarrier Irequency response has
been extended to 15 xc, thus pro-
ducing two high-fidelity channels
where one existed before. The dis-
tortion in the subcarrier channel at
maximum Irequency deviation has
been lowered to about 1.59% and is
approximately the same as that of
the main channel of the FM
receiver,

The curves of Fig. 5 show meas-
urements made in 1950 on the sig-
nal-to-noise ratio obtained on both
channels. They were made using a
Boonton 202B signal generator and
a REL Model 746B FM broadcast
receiver. The subcarrier receiver
was connected to the FM detector
of the REL receiver through a cath-
ode follower. The noise comprised

Fig. 4: Subcarrier frequency response and dis-
fortion. Recent performance shown by dashes
indicate improvement over 1950 solid curves

subcarrier

Fig, 3: New version of
adapter (top) and original receiver [hottom)

multiplex

random noise at the input terminals
of the main channel receiver. Note
that when a millivolt FM carrier
was applied to the antenna termi-
nals of the receiver, the signal-to-
noise ratio of the subcarrier chan-
nel was about 30 db below that
obtained on the main channel. How-
ever, more recent improved tech-
niques have increased the signal-
to-noise ratio on the subcarrier
channel so that it is approximately
20 db below that on the main chan-
nel. These improved techniques in-
clude the use of pre-emphasis and
de-emphasis on the subcarrier
channel, increased percentage of
modulation of the main carrier by
the subcarrier channel, and in-
creased subcarrier deviation. With
these improved technigues, the sig-
nal-to-noise ratio on the subcarrier

{Continued on page 188)
Fig. 5: Signal-to-noise for main and subcarrier

channels {1950 data). New technigues bring
subcarrier /N up to 60 db at 1000 uv contour
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Technical Descriptions and illustrations of many products displayed by more than

Resistor (T-110)

Completely insulated with an inorganic
core material molded in a high temmperature
plastic, type PW4 power resistor unit will

\-ML“ 3
i

not support combustion and is rated at 4
watts. Wire element is uniformly and tightly
wound on glass fibre core with axial leads
1% in. long; 0.36 in. diameter, Body dimen-
sions are 134 in. long by 21/64 in. diameter.
Type PW4 is available from 1 ohm to 8200
ohms in +5% and *+10% tolerance.-—Interna-
tional Resistance Co., 401 North Broad St.,
Philadelphia 8, Pa.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Push-Button Oscillator (4-301)

Three banks of 10 push-button switches
are provided on model 440-A push-button
oscillator. It provides both sine waves and

et e
'ﬁ'w‘.&-»&-%g
i Ly

s

square waves at any frequency between 0.01
CPS and 100 KC. Vernier control varies the
frequency continuously by an amount equal
to the increment between adjacent buttons
of the third switch bank, Hum and distor-
tion are attenuated when the setting of the
calibrated logarithmic output level control is
reduced and are thus maintained at a con-
stant low percentage of the desired output
sighal.—Krohn-Hite Instrument Co., 580
Massachusetts Ave., Deont. E, Cambridge 39,
Mass.S—TELE-TECH & ELECTRONIC INDUS-
TRIE

FM Tuner (2-106)

Model RV-31 FM tuner is a superhetero-
dyne employing the Armstrong system of FM
reception and using one 12AT7 as a cascade,
all triode r-f amplifier. One half of a 12AT7
is used as the mixer, the second half as a
local oscillator. One 6J6 serves as the auto-
matic frequency control reactance tube. The
intermediate frequency amplifier operates

at 10.7 MC and employs two 6AUG tubes in
transformer coupled stages. Two 6AUS tubes
are used as dual cascade limiters feeding a
6AL5 discriminator, The output from the
diseriminator is fed to a 6AU6 triode con-
nected as a cathode follower audio output
stage. A 6AL7 tuning indicator shows pre-
cisely correct tuning for any channel. Three
panel controls are used; a tuning control,
and a selector switch. The selector switch
is so connected that any of three signal in-
puts at the rear of chassis may be selected
as well as FM. The volume control will con-
trol the volume of any of these external
signals or of the FM output.—Browning
Laboratories, Inec., 750 Main St., Winchester,
Mass.—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Motor Generator Set (4-205})

A new 400-cycle motor generator set con-
sists of a two bearing machine made up of
a synchronous motor and a sine-wave high

frequency alternator. Designed specifically
for use in laboratories and factories for test-
ing electronic equipment, this generator fea-
tures sine-wave oufput with total harmonic
content less than 2%. Voltage regulation of
+1% no load to full load with frequency
remaining at exactly 400 cycles no load to
full load is provided.—Bogue Electric Manu-
facturine Co.. 52 Iowa Ave.. Paterson 3,
NI'{ JE.:-S—TELE—TECH & ELECTRONIC INDUS-~
TRI

{4-103)

Model 561 dosimeter charger is designed to
charge all makes of direct-reading pocket
dosimeters to any value from 100 to 225 wv.

Dosimeter Charger

The internally-lighted charging socket ex-
tends 1% in. above the case top to receive
dosimeters of larger oufside diameters than
the standard Victoreen model 541/A, 547A,
348 and 534 dosimeters. The charger features
a single off-on-charge knob and a spring
loaded charger socket to prevent damage to
the dosimeter due to excessive pressure by
the operator. This waterproof unit is 4 x 5
x 6 in. and weighs 3 lbs.—The Victoreen In-
strument Co., 3800 Perkins Ave., Cleveland
14, Ohio.—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Printed Circuit Component
(1-130)

A printed eircuit made of Mpycalex 410
glass-boned mica features a coefficient of
thermal expansion close enough to those of

-
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most inserts, including silver, to hold the
insert tight over operating temperature
ranges. It also offers permanent dimensional
stability and the ability to be molded to
close tolerances and continuous temperature
endurance to 650°F, Electrically, Mycalex
410 is the injection-molded counterpart of
Mycalex 400, a machinable insulator featur-
ing much the same properties.—Mycalex
Corp. of America, Clifton Blvd., Clifton,
N. J—TELE-TECH & ELECTRONIC INDUS-
TRIES

(3-304A)

Drive mechanism and erase-bias oscillator
on network recorder NWR-1 is_ mounted on
a rigid cast aluminum panel. In threading

T

Tape Recorder

and fast traverse, tape is held in a straight
path away from heads, thus minimizing
wear. In run position, tape is automatically
wrapped around heads for intimate contact
without pressure pads. Continuous-duty,
cool-running, bhalanced-torque take-up and
supply motors provide smooth winding of
tape under all operating conditions. Reverse
power facilitates rapid start in fast traverse
even when using large and small reels simul-
taneously. Bayonet hub locks center and
fasten either 1012 in. NAB or 7 in. RMA
reels without need of adapters. Electrical
switch controls selection of tape speeds (7.5
ips and 15 ips) and automatically changes
equalization to maintain flat response, Self-
threading tape tensioning arms are counter-
balanced and controlled by individual eon-
stant pressure springing. Editing control knob
may he set for running tape in contact with
heads during fast traverse in either direc-
tion, or for manual handling to bring tape
into exact position for cutting. Heads may
be wvaried in height, longitudinal angle and
lateral angle. Adjustment for azimuth may
be made with recorder in operation. Space
is provided for up to 5 heads, permitting use
of the recorder for special purposes.—Bexrlant
Associates, 4917 W. Jefferson Blvd., Los An-
geles 16, Calif—TELE-TECH & ELEC-
TRONIC INDUSTRIES
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1953 IRE Show

400 exhibitors of New York City’s Grand Central Palace, March 23-26

Amplifier {3-317})

The 1411A amplifier is a dual purpose unit
providing equalization for use with variable
reluctance type phonograph reproducers and
bass and treble controls for all elements
comprising a 1400 series amplifier system.
Electrically, the 1411A is comprised of two
sections. The first section provides fixed
equalization for the use of variable re-
luctance type reproducers. The second sec-
tion provides variable bass and treble tone
controls, which may or may not be used for
equalization of the entire sound system. In-
sertion gain of the variable equalization por-
tion is zero db with the tone controls in the
flat position, and 1410A preamplifiers when
used, may be 1nixed at the input to the
second section of the 1411A or at the output,
as desired. When the mixing is done at the
input of the second section of the 14114, the
variable fone controls are effective for all
channels. When the mixing takes place at
the output of the 14114, the tone controls
are effective only in the phonograph chan-

nel. Fixed treble de-emphasis for LP records,
when desired, is attained by proper loading
of the pickup cartridge. Two resistors are
supplied for this purpose with recommenda-
tions for use with the various makes of
record reproducers.—Altec Lansing Corp.,
9356 Santa Monica Blvd.,, Beverly Hills,
Calif. —TELE-TECH & ELECTRONIC IN-
DUSTRIES

Relay (2-203)

Bantam-sized class **S” relay is hermeti-
cally-sealed in enclosures measuring 2 1/12 x
31/32x1 1/2 in. and weighing 1 7/8 oz.

Mounting studs may be arranged on the base
or narrow side of housing. It is tamper-proof
and atmosphere-protected and meets or bet-
ters all provisions of MIL-R 6106 —Automatic
Electriec Sales Corp., 1033 West Van Buren
St., Chicago 7, HI.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Frequenecy-Time Counter
(1-113)

A universal counting and timing instru-
ment containg all of the input, gating,
switching, counting and crystal-controlled
time hase circuilry mnecessary to perform
any counting, timing or frequency measure-
ment function. Direct frequency measure-
ment is provided from 0 to 1 MC. Period
measurement can be timed for 1 to 10
cycles of frequency. Time interval measure-
ment ranges from 10« sec. to 1,000,000
seconds, Frequency ratio ineasurements are
ratios of two external fregquencies. Secondary
frequency standard can be 100 ke, 10 ke, 100
eps, 10 eps, and 1 cps. In direct frequency
measurements, the cycies of the unknown

frequency are permitted to pass through a
gate into a six-decade electronic counter
for a precise crystal-controlled period of
time. The count accumulated is then dis-
played for an adjustable readout period, after
which the counter automatically resets and
repeats the measurement.-——pPotter Instrument
Co., Inc., 115 Cutter Mill Road, Great Neck,
N. Y.—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Vibrafion Isolator (2-312)

Type 7630 and type 7640 vibration isolators
are said fo eliminate loss of efficiency due
to damper packing. These units are respec-

tively JAN cup-type size 1 and JAN cup-
type size 2. Previous wire-mesh unit vibra-
tion isolators exhibited a definite loss of
damping efficiency after a period in actual
service, because the wire-mesh damper
tended to pack down and become stiffer after
repeated shock and vibration. These units
are so designed that the load-baring spring
returns the damper to its normal position on
every cycle, thus preventing packing. Addi-
tional features of the new units ore light
weight, a new hex top to simplify instalia-
tion, high isoclation efficiency, ruggedized
construction, and wide temperature toler-
ance~—The Barry Corp., 700 Pleasant Sft.,
Watertown 72, Mass.——TELE-TECH & ELEC-
TRONIC INDUSTRIES

Miniature Power Supply (4-212)

Model A-1220 is the first of a series of
niiniaturized de to dc power supplies. Total
weight is 1 1b., 14 oz. Vibrator and power
supply are hermetically sealed. Output of
150 v., 100 ma is filtered to 19% peak ripple.
Three standard units of 6, 12 and 16.5 v, dc
input are offered. On special order, output
power up to 20 watts, output voltages up to
300 v., and input voltage between 4 and 100
v. dc can be provided. Unit is designed to
meet severe military standards of vibration,
shock, temperature range, humidity and al-
titude.—The Airpax Products Co., Middle
River, Baltimore 20, Md —TELE-TECH &
ELECTRONIC INDUSTRIES
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Eiectronic Counters (1-509)

Model 5224 electronic counter will respond
to continuous waves from 1 ecps to 100 KG,
or to random impulses occurring at peak
rates up to 100,000 per sec. The instrument is
arranged to measure frequency or period
(1/f). This allows maximwum accuracy in the
determination of both high and low fre-
quencies. Model 522B (illustrated) is more
elaborate, since it handles the basic func-
tions of the —hp— 522-A with more fiexibil-
ity and in addition will measure time in-
tervals. This instrument has selectable gate
times for frequency measurement; selectable
count frequencies for period and time in-
terval measurement; automatic decimal point
registration so that readings are made di-
rectly in cycles, kilocycles, seconds or mil-
liseconds; and independent start and stop
channels for time interval measurements,
with selectable triggering level and ‘i;rigger“L
ing slope. For frequency measurement, thé
unknown waves or impulses are applied fe
an electronic gate. When the gate is opemn,

these are passed to the counter circuits
When the gate is closed, the counters dis-
play the counted value. The gate is opened
for an accurate time interval based on ah
internal temperature-controlled guartz crys-
tal frequency standard. For period or t{img
interval measurement, the counters count
the output of the internal frequency stand-
ard during one or more cycles of the un-
known frequency, or between two impulses,
the interval between which is to be meas-
ured. The instruments are arranged so tha
the counted value can be displayed for a
preselected period of time, adjustatle up
to ten seconds, or indefinitely by manual
control.—Hewlett-Packard Co., 395 Page Mill
Road, Palo Alte, €Calif—TELE-TECH &
ELECTRONIC INDUSTRIES

Subminigture Connectors
(2-512)
Type U series is a companion to the type

D series of Cannon rectangular subminiature
conhectors. The U line was developed to ful-

fill requirements involving fewer contacts
than are contained in the smallest of the 1»
line. Primarily intended to afford a quick,
compact electrical connect and disconnect, it
consists of a series of subminiature connec-
tors in the more conventional round shape
with the positive polarization flat. It is avail-
able in 3, 8, and 12 contact sizes. As in the
Cannon UA . line, the cable entries of the
cord connectors are protected with Silcan
£62 resilient sleeves. Latching is accom-
plished by means of bayonets and J slots,
which require less than !z turn of the
coupling member to latch or unlatch. U con-
tacts are rated at 5 amps, 1700 de flashover.
—Cannon Electrie Co., 3209 Humboldt St.,
Los Angeles 31, Calif, —TELE-TECH & ELEC-
TRONIC INDUSTRIES
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New Products Revealed to 30,000

Coaxial Terminal Triodes
(1-116)

MIL-6256, ML-6257 and MIL-6258, coaxial
terminal triodes incorporate respectively, wa-
ter cooled anode ({using water jacket), in-

tegral-jacket water cooled anode, and ra-
diator type forced air cooled anode. De-
signed for r-f heating in the 2-3 kw range,
these coaxial terminal triodes are well
adapted for AM, FM and TV. Maximum rat-
ings apply to 110 MC. Stress-free thoriated
tungsten filaments operate at 12.6 v., 27
amps.—Machlett Laboratories, Inc., Spring-
dale, Conn.—TELE-TECH & ELECTRONIC
INDUSTRIES

Super Regulafor {2-206)

Model 121 super-regulator works equally
well from regulated or unregulated power
supplies and if preceded by an unregulated
supply, LC filtering is unnecessary if a

impedances for microphones are 5@, 150, 300
or 600 ohms. Output impedance for program
line is 500/600 ohms balanced.—Altec Lan-
sing Corp,, 9356 Santa Monica Blvd,,
Beverly Hilis, Calif. —TELE-TECH & ELEC-
TRONIC INDUSTRIES

Noise Mefter (2-147)

A frequency range of 0.15 to 8¢ MC in 8
bands is provided by NF-114 noise meter.
Freguency ranges are switched with a turret.
Two tuned r-f amplifier stages are used
throughout for high sensitivity and optimum
rejectlon of spurious responses. Three i-f
frequencies are used: 0.125 MC; 0.455 MC;
and 6 MC. A built-in impulse generator
produces flat output to 100 MC. Vacuum tube
voltmeter indicates carrier or true peak
voltage. As an alternate means of measure-

large input capacitor is employed. Pentode
series tubes are utilized so that the ripple
and impedance variations of the unregulated
supply will be isolated from the regulated
output to the highest degree. A separate
power supply within the super-regulator
supplies screen voltage for the series tubes.
The input amplifier stage is a differential
amplifier in an optimum configuration to
afford minimum susceptibilty to filament
vollage changes. A new high performance,
long stability, wvoltage reference tube is
used, giving low output drift. The amplifier
gain at mid-frequencies is in excess of 105
db.—Kalbfell Labs., P. 0. Box 1578, 1090
Morxena Blvd., San Diego 1¢, Calif.—TELE-
TECH & ELECTRONIC INDUSTRIES

Console (3-317})

Eight low level microphone or turntable
inputs (mix four simultaneously) are pro-
vided on the 230B console. There are four
remote line inputs (mix two simultaneously).
There is a built-in cueing cirecuit on line
mixer controls. Freguency response ranges
from =1 db 20-20,000 cycles. Noise level is 74
db below 24 dbm from microphone input
to program line with 70 db net gain. Source

ment, aural-slide-back operation is provided.
It will operate on dry batteries or ac (regu-
lated A and B).—Empire Devices Inc., 38-25
Bell Blvd., Bayside 61, N. Y. TELE-TECH
& ELECTRONIC INDUSTRIES

UHF Signal Generator (1-509)

The 450-1200 mec band is covered by model
812A UHF signal generator. Its master os-
cillator-power amplifier circuit provides high
output power, low incidental FM and good

modulation capabilities up to 5 MC. Both
frequency and output are directly set on
large, precisely calibrated dials. No charts
or interpolation are required. It has a
maximum output of 0.5 v. inte 50 ohms over
its entire frequency range. It may be modu-
lated internally or externally, amplitude
modulated. or pulse modulated (good r-f
pulse 0.2 sec. or longer). Pulse modulation
may be applied to the amplifier; or direct to
the oscillator when high on-off signal ratios
are required. A dec restorer circuit allows
modulation up or down from set level to
simulate TV modulation characteristics. Per-
cent modulation 1neter responds to peak
value, indicating degree of pulse modula-
tion.—Hewlett-Packard Co., 395 Page Miil
Road, Palo Alto, Calif.—TELE-TECH &
ELECTRONIC INDUSTRIES

Automatic Cycling Sysfem
(2-110)
MB model ACS-11 automatic cycling sys-

tern was designed to provide automatic con-
trol of frequency and amplitude of accelera-

tion of an exciter table. It provides auto-
matic cycling from 10-55-10 CPS in one
minute intervals; 10-500-10 in 15 minute in-
tervals. and other ranges are available. It is
said to be the first unit in the field for com-
pletely automatic control of cycling, as well
as amplitude and acceleration for lower
range vibration exciters to meel govern-
ment specifications.—The MB Mig, Co., Inc.,
1060 State St.,, New Haven 11, Conn.—TELE-

- TECH & ELECTRONIC INDUSTRIES

Deposited Carbon Furnace
(4-129}

A compact continuous automatie deposited
carbon furnace has been developed for the
manufacture of deposited carbon resistors.

e

Dimensions are 2x2x4 ft. Shown in the
photo is Joe Matejka, the designer of the
furnace, who will be in attendance at the
booth to explain his operation and methods
used in making deposited carbon resistors.
Samples of coated resistor blanks will be
available to visitors.—Dale Produets, Ine.,
Columbus Nebraska.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Servo Amplifiers (4-206)

A new line of adjustable magnetic servo
amplifiers will stabilize a servo loop with
easily made adjustments over wide ranges

2 e e
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of performance requirements, léad econdi-
tions, and gear ratios., Other exhibits in-
clude the company’s standard line of high
gain push-pull magnetic amplifiers, saturable
transformers, and 400 or 60 cps servo sys-
tems.—Magnetic Amplifiers, Inc., 632 Tinion
Ave.,, New York 55, N. Y.
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Engineers at IRE meeting

Klystrons (1-617)

Four x-band reflex Kklystrons, designed for
radar applications, feature very low micro-
phonics, exlreme 1ruggedness against me-
chanical shock and vibration, and complete
frequency stability regardless of ambient
pressure changes. The last characteristic wiil
be demonstrated by actual operation of one
of the tubes under atmospheric pressures

ranging from sea level to 80,000 ft. altitude.
The V-260 is a rugged lecal oscillator for
mobile radar. It is highly non-miecrophonie,
and the shaft tuner, free form chatter and
systems. The V-280 is designed for radar,
backlash, is well adapted to motor tuned
beacon or low-power transmitter operation
under severe mechanical punishment. The
lock-nut tuner holds the tube on frequency
under shocks of several hundred g. The
V-270 and V-290, elecirically identical with
V-260 and V-280, are fitted with silicon-rub-
ber-potted base and reflector connections,
replacing conventional base and reflector
cap, for high-altitude or high humidity serv-
ice. All four of the tubes have a frequency
range of 83500 to 10,000 MC.——Varian Associ-
ates, 99¢ Varian St., San Carles, Calif.—
TELE-TECH & ELECTRONIC INDUSTRIES

Vibration Mounfing (2-124)

New vibration mountings known as Tem-
proof (temperature proof) because of their
ability to function efficiently throughout
the entire range of operational temperatures
from -80°F to 230°F are designed for use
with JAN-C-172A equipment. According to
the manufacturer, Temproof mountings not
only pass but exceed the requirements of
specification AN-E-16 which requires that
mountings withstand a 30G drop test. Fric-
tion dampers are designed into Temproof
mountings to prevent excessive equipment
motion at resonant frequencies. Mounting
drift has been reduced to a negligible
amount, which eliminates the tendency of
equipment to sag or droop after long per-
jiods of service. Temproof mountings func-
tion erficiently over a wide range of load-
ings, which makes it practical for manu-
facturers to standardize upon one mounting
for several types of equipment.—Loxd
Manufacturing Co., 1635 13 St., Erie, Pa—
TELE-TECH & ELECTRONIC INDUSTRIES

Miniafure Thermostat (4-131)

Model 13 miniature thermostat measures
1 x &% x 1 in. It is totally enclosed and
special tri-element strain relief construction
permits its use under extreme temperatures
without straining of the bi-metal. Precision
calibration is controlled by turning a spe-
cial finely threaded self-locking adjustment
screw. Units are mounted to heated surfaces
through two 0.067 diameter holes at i cen-
ters. Wire clinch terminal lugs make as-
sembly easy. Model 13 is available with tem-
perature ranges up to 400°F., with normally
open or normally closed contacts. It has
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been used for applications up to 140 watts,
115-230 v. ac.—George Ulanet Co., 413 Max-
ket St.,, Newark 5, N. J—TELE-TECH &
ELECTRONIC INDUSTRIES

UHF Oscillator Triode (2-316)

The new ‘“‘Hytron” type 6AF4 oscillator
triode has a T5l% bulb, and small-button
7-pin (E7-1) base. Direct interelectrodes grid-
to-plate input, and output capacitances are
respectively, 1.9 uuf, 2.2 wuf, and 045 puf. As
a Class A amplifier, its performance data and
characteristics are as follows: heater voltage
6.3 v; heater current, 0.225 amps; dec plale
voltage 100 v.; cathode bias resistor 150
ohms; transconductance 75 pmhos,; piate cur-
rent 20 ma; amplification factor 16. As an
oscillator at 950 MC, plate voltage is 100 dc
v.; grid #1 voltage -4 dc v. from grid
resistor of 10,000 ohms; plate current 22 dc
ma; approx. grid current 400 de ua; useful
power output 160 mw.—Hytron Radic &
Electronics Co,, Div. of CBS, Inc., Danvers,
Mass. —TELE-TECH & ELECTRONIC IN-
DUSTRIES

Rotary Exhaust &

Sealing Machine (2-408)

There are no sliding valves at the center
of a new high vacuum, high speed, rotary
exhaust and sealing machine for miniature
and subminiature electron tubes. Pumping is
accomplished by an easily removable pack-
aged system, composed of a mechanical
pump, a high speed oil diffusion pump, a
mechanically operated valve and a compres-
sion port. The unit will produce a pressure
of less than 0.1 micron at the port in the
positions immediately ahead of the tip-off.
The machine is non-indexing; that is there
are no starting and stopping motions. Once

in motion the tfurret turns continuously seal-
ing in the envelopes to the base, transferring
to the pumping position, and finally tipping-
off the tubulation. The continucus motion of
the turret is said to permit production rates
25% to 309, greater than the conventional
machines. The machine is normally supplied

with 16 pumping and sealing heads, how- |

ever, this can be increased to 32 if large
production rates are required. — <Consoli-
dated. Vacuwum Corp., 735 Ridge Rd. West,
Rochester 3, N. Y. —TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Auvtotransformer (4-113)

Model PT-1 Decatran is a precision auto-
transformer capable of high accuracy and ex-
treme resolution in the measurement of ac
voltage ratios, Among its many uses are the
exact measurement of turns ratio in pre-
cision iransformers, checking the accuracy
of ac resolvers, calibration of ac meters, as a
precision ac potentiometer, as a ratio arm in
an ac bridge and as an impedance trans-
former. Accuracy of indicated ratio Iis
-+0.005% from 50 to 3000 CPS. Accuracy de-
creases above 3000 CPS to about =0.05% at
10 KC. Resolution is better than 1 part in
10¢. Source impedance at ratio arm is 7.5
ohms maximum. Open circuit input im-
pedance is approximately 150 henrys. Tem-
perature has no effect on accuracy. The ratio
between the ratio arm and the full winding
is read directly by means of 3 decade push
button switches and a ten turn precision
potentiometer. Unusually low source Im-
pedance enables this unit to be used in ap-
plications where a resistance type device
would be useless.—Gertsch Products, Inc.,
P. O. Box 13856, W. Los Angeles 25, Calif.—
TELE-TECH & ELECTRONIC INDUSTRIES
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Plug-in Packages (2-143)

Alden 20" plug-in packages are bail
color-coded to socket for quick locating, but
non-interchangeable so spare cannot he
plugged into wrong socket. This is accom-
plished by arranging circuitry in logical

e

sub-units and mounting vertically; providing
straight through connections and central
coded point of check for inecoming and
outgoing leads by Alden slide-in back con-
nectors; housing circuitry and electronic
gear in Alden plug-in packages and Alden
slide-in basic chassis; monitoring by Alden
sensing units that are tell-tales to instantly
signal and locate trouble; interconnecting
by coded Alden unit cables which permit
units to be connected in the fleld as fast as
unloaded without need for {trained per-
sonnel. — Alden Produects Co., 117 N. Main
St., Brockton 64, Mass. — TELE-TECH &
ELECTRONIC INDUSTRIES.

Piug (3-114)

A new 3-conductor type ‘“Littel-Plug’
with 0.2065 in. diameter sleeve ig an-
nounced which mates with the JAN type
JJ-033 jack. Furnished with 3 tinned ter-
minals fastened by screws, the JAN desig-
nation (PJ-068) is hot stamped on shell and
filled with white. Design and material are
in accordance with specification JAN-P-642.
—Switcheraft, Inec., 1328 N. Halsted St.,
Chicago 22, IlI.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Aircraft Receiver (1-413)

Crystal controlled reception on 360 chan-

nels spaced 50 KC apart in the 118.0 to

135.9 MC band is provided by the RA-éSS
t

a simple “‘“finger-tip’’ control panel calibrated
directly in frequency and located in the
cockpit of the aircraft. Operation is from
either a 27.5 v. dc or 115 v. ac (304 to 1000
CPS) primary power soulce. The unit, in-
cluding power supply, is mounted- in a
standard JAN-AI-I3 (i ATR) form factor
housing and is fitted with removable side
covers. A shock-mounted mountimg base is
provided with rear plug connector and spe-
cial extractor mechanism. Sensitivity is bet-
ter than 2.5uv. on all channels. Spurious
and image rejection is at least 75 db. Squelch
is adjustable ito open from receiver noise
threshold up to 25pv. Output is held within
3 db from 5 to 100,000 «v. by automatic gain
control.—Bendix Radio, Div. of Bendix
Aviation Corp., Baltimore 4, MdJd.—TELE-
TECH & ELECTRONIC INDUSTRIES
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510 Million of Military and

FM Monifor (2-106)

Model MD-33 FM monitor is designed to
supply the need for a singile instrument cap-
able of checking the modulation of FM
transmitters operating from 25 to 174 MC. It

ISR R 5

covers this range on two bands, 25 to 70 MC
and 70 to 174 MC. A 4-in. panel meter, used
to indicate modulation swing, has a linear
scale with 20 KC maximumn indication. A
peak flasher circuit is included which is ex~
tremely fast in its reaction and indicates
when peaks exceed a certain preset limit. A
two position switch adjusts the flasher cir-
cuit for indication of either of two wvalues
of swing. Normally the unit is set to in-
dicate at 7.5 and 15 KC. Sensitivity is better
than 1 mv. to 140 MC and better than 2 mv.
from 140 to 174 MC. Automatic freguency
control is applied to local oscillator to facili-
tate tuning and to permit continuous moni-
toring of station transmitters. Audio output
is approximately 5 v. RMS at rear terminals
is adjustable from front panel. Frequency
response of this output voltage is flat be-
tween 100 CPS and 15 KC.—Browning
Lahoratories, Inc., 750 Main St., Winchester,
Mass—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Attenuation Network Series
(4-118)

A new type direct-reading, precision, non-
inductively wound, attenuation network has
been designed for gain and loss measure-
ments of filters, transformers, amplifiers and
associated transmission equipment for both
the audio and video range. The operation
range 0 to 1 MC can be extended 1o 10 MC
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if precaution is taken in shielding the ex-
ternal leads. The new type 790 is series-
mounted on an alumilited panel and housed
in an attractive metal cabinet. Each decade
dial provides 11 positions or 10 steps of at-
tenuation; each decade is shielded in a brass
case and all are grounded to the panel. The
unit provides accuracy over a range extend-
ing into the low radio frequency spectrum:
a wide range of attenuation in small decibel
steps; and the stops and detents on the indi-
vidual decade positively prevent over-travel.
Both balanced “B” and “T"” networks are
available. Low stray capacity and low-loss
silver alloy switch blades and contacts in-
sure continued accuracy; and non-inductive
precision resistors and a specially designed
circuit reduce frequency discrimination to a
minimum. Networks are made for various
impedance requirements.—The Daven Com-
pany, Dept. AT, 191 Central Ave., Newark 4,
%q %gTELE-TECH & ELECTRONIC INDUS-

Rectifier Tubes (4-622)

Two new Xenon Thyratron rectifier tubes,
types C5F14/6278 and C3R14, have metalized
carbon anodes that give more efficient plate
dissipation and can absorb tremendous over-
loads. Rugged construction makes them es-
pecially applicable for high shock installa-
tions up to 200 g. In addition to use as con-
ventional Thyratrons, they are adaptable to
motor control and inverter circuits and tc
various tuning and controlling furctions.
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Precious metal grid structures provide con-
trol through all ranges of tube operation,
requiring less grid current, loss of conirol
due to stand-by service is eliminated. Im-
proved cathode processing results in low
arc drop, long life and substantial overload
reserve. Both tubes have 14 v., 2.5 amp.
heaters with indirectly heated cathodes. Av-
erage arc drop is 10 v. or less. Their ambi-
ent temperature range is -55°C to -75°C.
The tubes have identical physical dimensions
(diameter 2 in., length 5 in.). Base connec-
tions are made from flexible leads having
closed #6 lugs. The type C5F14/6287 has
flexible anode connection. Average anode
current is 5 amps. Peak anode current is
60 amps. Peak anode voltage is 750 v. De-

S

ionization time is less than 200 u secs. The
type C3R14 extended anode connection is
made through a medium cap without flexible
lead. Average anode current is 3 amps with
a peak anode current of 30 amps. Peak anode
voltage is 1000 v. The C3R14 also features
an_extremely low deionization time of under
175 x secs.—Taylor Tubes, Inc., 2312 W.
Wabansia Ave., Chicago 47, lI.—-TELE-TECH
& ELECTRONIC INDUSTRIES

# i &

Mobile Communications
Equipment (1-413}

Separate transmitter, receiver and power
supply chassis packaged in a single com-
pact case for 152-174 MC band provide sin-

gle or dual channel operation. Known as
the Traffic-master, this unit is said to meet
or exceed all present proposed specifications
as set forth by the FCC, RTMA, TIRE and
AAR for general VHF mobile operation. Fre-
quency stability of transmittier is =.0006%
with oven type crystal. ==.0025% without
oven. Temperature range is from —40°C to
+70°C. The receiver is a crystal-controlled,
15-tube double conversion type superhetero-
dyne and incorporates an extremely sensitive
and effective squelch. The audio output is
located on the power supply chassis. Selec-
tivity of receiver is —100 db or more at +30
KC. No i-f tuning adjustment required; —6
db or less at +15 KC.—Bendix Radio, Balti-
more 4, Md.—TELE-TECH & ELECTRONIC
INDUSTRIES

High Power Load (4-126)

Type 311 high power load consists of a
stainless steel jacket containing a lossy ma-
terial which is compound tapered to maintain
uniform power dissipation as well as_ to
achieve a low VSWR. The lossy material is

— _ 5 e . 5 s

impregnated io prevent varying ambient
humidity from adversely affecting load per-
formance. Absorbed power is dissipated by
heat-radiating fins surrounding the Jjacket
and forced air cooling of the load is not re-
quired up to full rated power. Frequency
range is 1.15-1.2% kmec/s. Maximum average
power is 1000 watts. Maximum VSWR is 1.08
and maximum peak power 1.0 megawatfs—
Bogart Mfg. Corp., 315 Seigel St., Brooklyn,
N. Y.—TELE-TECH & ELECTRONIC INDUS-
TRIES

HF Impulse Relay (2-306)

The Type T, high-frequency impulse relay,
has been developed by C. P. Clare & Co, for
applications which require a highly sensitive
relay free from contact bounce and capable
of a number of operations at ex*_tremeiy high
speed. The unit has a pull-in time of 120 u
secs. and a drop-out time of 100 g secs.

which enable it to follow 2,500 CPS, aperi-
odic to 1,000 CPS. Following a run~in period
of 1 x 10° operations in a typical application
it has a life expectancy of 5 x 10° operations
with a 0.75 ma contact load over a 6-month
period without readjustment—C. P. Clare
& Co., 4719 W, Sunnyside Ave., Chicago 30,
NL.—TELE-TECH & ELECTRONIC INDUS-
TRIES

Miniafure Resolver

While employed primarily for computer
applications, the new REAC miniature re-
solver can be used wherever it is desired to
resolve vectors into the rectangular compo-
nents, or to compose vectors from rectangu-
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lar components. Accuracy is +19% or better
from =—-55°C (—67°F) to +85°C (185°F)
Navord 15 case is approximately 17 in. long,
excluding shaft and terminals. The unit
weighs only 6 oz. and has spring loaded pre-
cision bearings. 0.185 diameter shaft can
withstand betfer than 50 G shock or vibra-
tior.—Reeves Instrument Corp., 215 E, 91 §t.,
New York 28, N, Y.—TELE-TECH & ELEC-
TRONIC INDUSTRIES
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Commercial Equipment on Display

Raduar Test Sei {1-520})

Type TF.890/2 S-Band radar test set (port-
able) supersedes and replaces both the
TS.147 and TS.148 since it contains several
units in one case, (l.e.) signal generator,
waventeter, spectruun analyzer, power meter,
and directional coupler. Covering the band

from 8500-9600 MC, it is designed to make
comprehensive tests on a complete radar
system. Tests and measurements possible
are: transmitter, receiver, and local oscillator

frequencies; transmitter power; antenna re-’

flections and determination of SWR; trans-
mitter pulse spectrum; TR cell receiver
time; tr cell reception lose; receiver noise
power level: IF response curve dis?lay: AFC
discriminator response. Because of its com-
pact size and convenient shape, it is espe-
cially suitable for pre-filight work on air-
bornme X-band radar~—Marconi Instruments
Ltd., Dept. TT, 23-25 Beaver St., New York,
N. Y—TELE-TECH & ELECTRONIC IN-
DUSTRIES

(3-309)
Encapsulated Toroid Coil

The new Hycor Type P toroid coil,
hermetically encapsulated in a special tough
plastic compound withstands an ambient

temperature range of —55°C to 130°C; 95%
hurnidity; bhoiling salt water, and an excep-
tional degree of mechanical shock. Srmall
physical size makes them ideal for use in
miniature assemblies; and they can be
mounted compactly on a single screw. Elec-
trical characteristics of the new Type P are
the same as the manufacturer's old type
cased toroids.—Hyeor Co., Ine., 11423 Van-
swen St., North Holiyweod, California.—
TELE-TECH & ELECTRONIC INDUSTRIES

Ultrasonic Delay Lines (2-51Q)

A new electronic tool, “Fused Quartz Ul-
trasonic Delay Lines,” is announced for dis-
tance measuring equipment; geophysical ex-
plorations; moving {arget indicators: com-
munication systems; loran radar systerm com-
puters; coding and decoding of signals:

automatic machinery; and television. In
“Fused Quartz Delay Lines’” electrical energy
is converted into sound energy, passed
through the fused quartz, and reconverted
inte electrical energy by means of Piezo-
electric quartz transducers which are bonded
to either or both ends of the line. Delay
time or transit time in the fused quartz can
be held to close tolerance by the utilization
of proper technigues. Manufacturer states
the present frequency range of the new
product is from 5-100 MC, with delay time
values from 5 to 1500 usecs (depending upon.
related end use requirements). Stability is
+2% between —35° and -185°C. “Fused
Quartz Ultrasonic Delay Lines” designed and
custom bhuilt to individual specifications.—
Bliley Electrie Co., Union Station Bldg.,
Erie, Pa.—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Tube Tester (2-118)

Designated as the Model 533AP, a profes-
sional type fube tester is now available as a
radio-TV and communication technician’s
portable for on-location or shop bench serv-
icing. This instrument provides many new
features to increase the accuracy and com-
pleteness of test on all tubes normally en-
countered in electronic equipment mainte-
nance. It is built with patented dynamic
mutual conductance circutts to permit tube
tests under simulated operating condition
and contains micromho ranges of 0-3000,
6000, 15,000. It includes new built-in bias
fuse to prevent accidental damage to bias
potentiometer; a 5 in. static-free meter with
large easy-to-read scales. The unit contains
calibrated GM circuit; incorporates the
Hickok gas test, noise test, and a new test
feature that forecasts future life of a tube.
It accurately tests the latest tubes, including
miniature and subminiature types. Model
533 AP has sturdy portable case with de-
tachable cover and is attractively covered
with durable black leatherette. 1634 in. wide,
183%% in. long, 7'% in, deep. 110-130 VAC, 40
watts. 24 lbs. net weight. Model 533 AC is
housed in an attractive hammertex blue steel
case with polished aluminum panel for
laboratory table or tube dealer’s counter
use. 1712 in. wide, 18l% in. long, 6 in. high.
24 1bs. net weight. Also available as Model
533AD, is the Hickok steel display case de-
signed to stand upright on the technician's
bench and match the sef of other Hickok
signal generators and test instruments. 17 in.
wide, 18'%4 in. high, 11 in. deep. Either of

the 3 cases are optional at no increase in
cost.—-Hickok Electrical Instrument Co.,
10606 Dupont Ave. Cleveland 8, Ohio.—
TELE-TECH & ELECTRONIC INDUSTRIES

Decade Counter Switch

A new decade switch has been designed
particularly for work which requires indi-
cation of shaft position at a remote point.
Confact panels are modified so that the rotor
armm makes electrical contact every tenth
revolution of the input shaft. The switch
operates somewhat like a visual counter in-
dicator in that an electrical contact is sub-
stituted for each digit seen on the wheel
scale. Designed for applications that require
switching one cireuit after complete rota-
tfion, or switch-cycling another circuit after
complete rotation, or switch-cyrcling another
cireuit, the first section makes 10 revolu-
tions forr 1 rev. of the second section, and in
turn requires 10 rev. to 1 of the third sec-
tion, etc. Five contact panel decades are
arranged through a series of intermittent
gear reduction mechanisms providing a total
of 99,999 switch positions. The number of
decade panels can be varied to suit individ-
ual requirements. Offered for application in
computers, recorders, remote indicators and
other electro-mechanical devices, the unit
enables high speed operation up to 500 RPM:
1000 VDC insulation. Silver alloy contacts
and rotors assure a minimum of two to three
million operations.—The Daven Co., 191
Central Avenue, Newark 4, N. J—TELE-
TECH & ELECTRONIC INDUSTRIES

Other Products Being Shown

In addition to the many products
described elsewhere in this issue, the
following exhibits to be presented at the
IRE Show, March 23-26, should prove
of interest to engineers. Booth numbers
are shown in parentheses.

Amperex Electronic Corp. (1-310)—
High-power air-cooled tube, UHF
tubes, magnetrons, transistors, thyra-
trons, klystrons, beam deflection tube.

Andrew Corp. (2-120)—UHF trans-
mission line and waveguide, UHF an-
tennas, coaxial fittings.

Avery Adhesive Label Corp. (4-817)
-—Pressure-sensitive labels and dis-
pensers.

Boesch Mig. Co. (3-211)—Toroidal
coil winding machines, tape winders.

Bomac Labs., Inc. (4-907)—Gas
switching tubes, thyratrons, semicon-
ductors, TR systems, pressurizing
windows.

Brush Electronics Co. (1-809) —Weld-
ing analyzer, magnetic recording com-
ponents, surface finish indicator.

Bussnian Mfg. Co. (3-120) —Dual-ele-
ment and fast acting fuses; fuse blocks,
clips and holders.
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Cenftralab (2-403) —Printed circuits,
variable resistors, switches, electronic
organ banks, ceramic capacitors and
insulators.

Engineering Research Assoc. (4-913)
—Computers, storage drums, analog-
to-digital converters, conveyor line
sorting system, delay lines.

Hytron Radio & Electronics (2-316)
—Filter-reactor tube, germanium di-
odes, tubes, transistors.

Kester Solder Co. (2-411)—Latest
applications of pre-formed solder.

National Research Corp. (1-705)—
Refined metals, diffusion pump, vacuum
gauge.

Product Development Co. (3-115)—
UHF-TV waveguide and transmission
lines, fittings, reflectors, connectors,
antenna assemblies.

Shallcross Mfg. Co. (2-210) —Her-
metically-sealed wirewound resistors.

Victory Engineering Corp. (3-403)—
Subminiature thermistors.

‘Waldes-Kohinor, Inc.
ternal grooving tools,
dispenser

(2-127)—In-
E-rings and
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Exhibitors at IRE Convention

IRE Show Management’s List features over 400 companies displaying
$10 million of latest equipment at Grand Central Palace in New York

Asterisks

indicate exhibitor

is also occupying adjacent booths

Ace Eng. &k Mach., Pa, 3-204%
Aerovox Corp., Mass., 1-602%
Aircraft-Marine, Pa, 4-502
Aircraft Transfmr,.,N.J. 4-213
Air-Marine Motors, N, Y, 4-315
Airpax Products, Md. 4-212
Airtron, N,J, 3-102
Alden Electr.,, Mass, 2-144
Alden Products, Mass, 2-143
Alfax Paper, Mass. 2-145
Allegh. Ludlum, Pa. 1-406%
Allied Control, N.Y, 2-209
Alpha Metals, N,J, 3-512
Alpha Wire, N,Y, 4-604
Altec Lansing, N, Y. 3-317
Amer, Elec. Mot,, Calif, 4-717
American Lava, Tenn. 1-606
Amer. Phenolic, Ill, 1-101=

Amer, Radio Hdwr.,N.Y, 4-701
Amer. Tel.& Rad.,Minn, 2-304

Amperex Electr., N.Y, 1-3]10%
Ampex Elec., Calif, 4-405*
Amplifier Corp,, N.Y, 3-314
Andrew Corp., 11, 2-120

Anton Electr, Labs.,N,Y, 4-108

Applied Science, N,J, 4-806
Arco Electr., N,Y, 4-308
Arnold Eng, Co,, Il 1-406%
Astron Corp., N.J, 4-707

Atomic Instr, Co,, Mass. 4-109*
Audio Devices, N. Y, 3-305
Audiocom, Inc.,, Mass, 3-310
Automatic Elec, Sales,[11,2-203
‘"Avery Adh. Label, Calif, 4-817+
Avion Instr, Corp., N.J. 3-408
Ballantine Labe,, N,J, 1-112
Barker & Williamson,Pa, 2-128

Barry Corp., Mass, 2-312%
Bart Labs., N,J, 3-525
Beam Instruments, N, Y, 2-117
Bendix Aviation, Md. 1-413»

Berkeley Sclentific, Calif, 4-302%
Berlant Assoc., Calif, 3-304A
Beta Electric Corp,, N,.Y,2-138
Bird Electr, Corp., Ohios 2-410

Bliley Electric Co,, Pa, 2-510
Bodnar [ndustries, N, Y, 4-708
Boesch Mfg. Co., Conn. 3-211

Bogart Mfg. Corp., N,.Y. 4-126
Bogue Electric Mfg,,N.J, 4-205
Romac Labs,, Maas. 4-907
Bond Electr. Corp,,N.J, 4-614
Boonton Radio, N.J. 2-521%
Borg Corp., Geo, W., Wis.2-517
Brady Co., W, H,, Wie. 2-503
Brand & Co., Wm.H, ,Conrd-519

Brentano's, N, Y, 2-501*
British Industries, N.Y, 2-515
Brooks k Perkins, Mich, 1-706

Brown Electro-Meas, , Ore. 4-917
Browning Labs,, Mass, 2-1Qp6*
Brush Electr,, Ohio 1-809+
Buggie & Co,, H.H,,Ohio 4-520
Burlingame Assoc., N, Y, 2-135¢
Burlington Instr., lIowa  2-323
Burroughs Add. Mach,Pa,4-921
Bussmann Mfg., Mo, 3-120
C,G.S, Labe,, Conn. 2-125%
C & H Supply Co,, Wash, 3-526
Caldwell-Clements, N, Y, 2-215
Calidyne Co,, Mass, 2-518
Cambridge Therm.,Mass.2-218
Cannon Electric, Calif, 2-512
Capitol Radlo Eng,,D.C, 3-106
Carboloy Dept., GE, Micbh. 1-601
Cargo Packers, N.Y, 4-802
Centralab, Wis, 2-40»
Century Geophys,, Texas 3-203

Chase Resistor, N.J. 4-712
Chatham Electr,, N,J, 4-512
Chester Cable, N, Y, 4-704
Chicago Tel. Supply,Ind. 4-608
Clare &k Go,, C, P, 1ll, 2-306

Clarestat Mfg, Co., N H, 2-507%
Cleveland Contnr., Ohio  2-309
Ciba Ce., N, Y, 4-909

_
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Cohn, Sigmund, N,Y, 2-214
Coil Winding Equip.,N.Y, 3-521
Collins Radio Co.,lowa 1-801¢
Commun, Measure, ,N,J, 4-418
Condenser Prods., I, -2-112
Consolidated Eng., Calif, 4-413¢
Consol, Vacuum, N,Y, 2-408%*
Constantin & Ca,L L, ,NJ. 4-422
Continental Carbon, Ohio 2-133
Cont, -Diamond Fibre,Del, 4-603
Copperweld Steel Co., Pa, 4-911
Cornell-Dubilier, N.J. 1-807*
Corning Glass Works,N,Y,1-416%
Cramer Co,, R, W, ,Conn, 3-504%

Crest Labs,, N.Y, 4-128
Crosby Labs., N, Y, 4-808
Crucible Steel Co., N, Y, 4-203%

Curtis Dev., & Mfg., Wis. 3-514

DX Radic Prods., Il 3-502
Dale Products, Nebr. 4-129
Daven Co., N, J. 1-118+

Davis Pub., Bryan, N,Y, 2-201
Decade Instr., N, J, 4-905
DeJur-Amsco, N, Y. 4-125
Deutechmann, Tobe, Mans,3-520

Dlalight Corp., N, Y. 1-504
Diamond Mfg,, Mans. 4-309
Diamond Micro,, Mass, 4-309
Driver, Wilbur B., N.J, 2-103%
DuMont Labs, ,CRT,N,J, 1-212%
DuMont, Tel, Trans,,N,J, 1-208%
DuMont, [nst.Div, ,N,J, 1-214%
Dumont Electric, N.Y, 4-504
Dyna-Labs., N,Y, 4-402
Eby, Hugh H., Pa. 2-101
Edin Co., Mass, 4-421

Edison, Thomas A., N,J, 4-T14

Eitel-McCullough, Calif, 1-519
Elas. Stop Nut, N,J, 4-209=
Elco Corp., Pa, 4-313
Electra Mfg. Co,, Mo, 4-217

Electric Regulator,Conn, 4-118

Electcl, Indus., N.J, 2-314
Electro Precision, N, Y. 3-41i0
Electro Tec Corp., N.J. 4-215
Electr, Assoc., N,J, 1-114*
Electr, Computer, N, Y, 4-425%
Electr, Devices, N,Y, 4-219
Electr, Instr. Co.,N.,Y, 4-401
Electr. Mechanics, N,J. 4-610

Electr, Parts Mfg., N,J, 3-508
Electr, Tube Corp.,Pa, 2-519
Empire Devices, N, Y. 2-147
Eng. Resch. Assoc., Minn.4-913=

Equipto Div,, Aurora,lll, 4-805
Erie Resistor, Pa, 1-123
Fairchild Camera, N,Y. 2-405=%
Fairchild Recordg,,N,Y, 31-400
Falatrom Co., N.J. 4-507
Federal Telecom,,N.J. Fed, Hall
Fed. Tel, & Radio, N,J, Fed, Hall

Fed. Tool Eng, Co,,N,J, 4-505

Federated Metals, N, Y, 4-511*
Ferris Instr, Co,, N,J, 1-301a
Filtron Co,, N,Y, -1-502

Finn & Co,, T, R.,, N, Y, 4-611
Fisher Radio Corp,,N.Y, 3-304A

Ford lustr, Co., N Y.  2-315
Freed Tranefmr.,N. Y. 1-109
Furst Electronics, lli, 3-104
Fusite Corp,, Chio 3-109
Gates Radio Co,, Ill, 2-324%
General Ceramics,N,J. 1-506
Ceneral Electric, N, Y. i-201=»
General Electric, N, Y, 4-120
General Instr,, N,J, 4-518

Gen, Precision Lab,, N, Y. 1-407*

General Radio, Mass, 1-121%
Gen, Tranaformer, 11, 4-310
Germanium Prods,, N,J, 4-605
Gertsch Prods,, Calif, 4-113
Gianninj, G. M., Calif. 4-706
Gomhos Co,, Jobhn, N,J, 2-516
Grant Pulley, N.Y. 4-306
Gray Mfg, Co,, N, Y, 1-402%
Grayhill, Iil, 4-612

Green Idstr, Co., Mass, 3-118
Guardian Electric, I, 3-116%
Halldorson Trans.,lll. 4-615
Hammariund Mfg,, N, Y, 4-214
Hastings Instr. Co,,Va, 4-420
Haydon Co,,A,W,,Conn, 1-619
Heiland Research, Colo. 131-212
Heinemann Elec., N,J, 4-620
Heldor Bushing, N,J, 2-111
Helipot Corp,, Calif, 1-120

Heminway & Bartlett,N,Y, 3-513
Heppner Mig. Co.,llt. 3-312
Hermetic Seal Prode, N.J. 1-701

Hewlett-Packard, Calif, 1-509%
Hickok Elec,, Ohio 2-118
Hi-Q Div, ,Aerovox,N.Y, [-602%
Hubbell, Harvey, Conn, 4-515
Hudson Too! & Die,N,J, 3-208

Hughes Aircraift Co.,Calif,4-814

‘Hughes Co,, Kenneth, N.Y 4-617

.Hycor Co.,, Calif, 3-309
‘Hytron Radio, Mass, 2-316%
[ilinois Condenser, IlL, 4-222
Indiana Steel Prods.,Ind, 2-208
Indus, Hardware, N, Y, 2-101
Indus, Prods., Conn, 2-320%
Indus, Tape Corp., N.J. 4-607
Instr, Specialties, N,J, 3-110
Inetr, Publishing, Pa. 2-108
Insuline Corp., N,Y, 2-202

International Nickel,N,Y, 1-521
Internatl, Resistance,Pa, 1-110
J-B-T Instruments, Conn,2-130

JFD Mfg. Co., N.Y. 2-134
Jeffers Electronics, Pa. 4-127
Jennings Radio, Calif, 4-211
Jensen Mfg, Co,, Il, 3-506%
Jones Div,, Cinch, IIl, 2-505%
Kalbfell Lahs., Calif, 2-206%

Karp Metal Prods,, N, Y, 1-510%

Kay Electric Co., N,J, 1-401
Kenyon Trans,, N, Y. 1-615
Kepco Labs,, N, Y, 4-406%
Kester Solder., Ill, 2-411
Ketay Mfg. Corp., N.Y. 4-711
Keystone Products,N,J, 4-609
Kimble Glass Co., Ohlo  1-124%
Kings Electronice, N,Y. 2-204
Knights Co., James,Ill, 2-109

Krohn-Hite Instr., Mass, 4-301
Kulka Electric, N, Y, 2-139
Kupfrian Mfg. Co,, N.Y, 3-101

Lab. for Electr,, Mass. 4-105%
Lambda Electr., N, Y, 3.501
LaPointe Electr., Conn, 4-503
lavoie Labs., N,J, 1-126%
Leland, G. H., Ohio 4-820
Littelfuse, Inc., Ill. 1-702
Lord Mfg. Co., Pa, 2-124
M B Mfg, Co,, Conn, 2-110
Machlett Labs., Conn. 1-116%
Maclen Corp., D, C, 4-810%

Macleod & Hanopol,Mases.4-919
Magnecord, Ill, 3-301=
Magnetic Amplifiers, N,Y,4-206
Magnetics, Inc., Pa. 4-616
Makepeace, D, E,, Mass, 3-401

Mallory, P,R,, Ind, 1-515%
Marconi [nstr., N,Y, 1-520
Marion Elect., N.H, 2-303

McGraw-Hill Pub,, N, Y, 2-301%
Measurements Corp, ,N,J,2-327*

Melpar, Inc., Va, 4-816
Mepco, Inc,, N,J, 2-i21
Metalcraft, N.Y. 4-312
Metal Powder, N, Y, 4-719
Metal Textile, N.J, 4-223
Mica Fabricators, N,Y, 3-517
Micro Switch, LI, 2-122
Microtran Co,, N. Y, 4-128

Microwave Assoc,, Mase.4-218
Microwave Dev., Mass. 4-601
Midland Mfg, Co., Kans, 4-6i3
Midwestern Geoph,, Okla,4-403
Miilen Mfg., James,Maes,l-507
Millivac Instr., N, Y, 4-112
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Milwaukee Trans,, Wis, 4-807
Model Eng., & Mig., Ili. 4-119
Muirhead & Co., England 4-804
Multi-Metal Wire C1,, N, Y 4-314%

Muter Co., I, 3-506*
Mycalex Corp., N, J. 1-130%
NRK Mfg, & Eng., Iill. 2-21%

National Carbon Co.,N.Y, 1-514%
National Co,, Inc.,Mass. 2-105
National Research, Mass, 1-705
New Hermes Engrav,,N,Y2-131%

Ney Co., J.M,, Conn. 4-101
North Elec. Mifg,, Ohio 4-517
Northern Radio, N,Y, 3-210
Nuclear Instr., Ill. 4-123
Oak Mig, Co., Ill. 4-606
Ohmite Mfg. Co., Iil. 2-213
Optical Film Eng., Pa. 4-216
PSC Appl. Resgh., Can. 4-122

Panelyte (St. Regis), N, Y, 4-619%

Panoramic Radio, N, Y, 2.123
Paramount Paper, Ind, 4-705
Par-Metal Prods, ,N, Y, 2-119
Penta Labs., Calif, 4-710
Phalo Plastics, Mass. 4-508
Philco Corp., Pa. 1-501*
Phillips Control, Ill. 4-702

Photocircuits Corp,, N.Y,4-102

Pioneer Elec., Il1, 3-519
Plastoid Corp., N, Y, 4-305
Polarad Electr,, N, Y, 2-511
Polymer Corp,, Pa. 3-503
Polytechnic Res., N, Y, 2-513=
Potter & Brumfield, Ind, 2-407

Potter Inatr, Co,, N, Y, 1-113
Precise Dev. Corp., N, Y. 4-426=*
Precision Appar,, N.Y, 2-307
Premier Met, Etcb.,,N, Y, 4-710
Premier Met, Prod ,N.Y., 4-509

Presto Recording, N,J, 3-306
Price Elec, Corp., Md, 4-501
Product Dev. Co., N,J. 3-115
Production Tool, N, Y. 1.522

"Pvramid Elec, Co,; N.J. 2-310

REF Mifg. Corp,, N, Y. 3-302
Racon Electric, N, Y. 3-315
Radell Cory.,Puerto Rico 4-121

Radio Corp.of An-er,,NJ. 1-304%*
| Radio-Electronics, N.Y, 2-141
'Radie Magazines, N, Y, 3.3116
i Radio Materials, Ill, 2-509

Radio Receptor Co,, N, Y,2-113
Radio & Tel, News, N, Y, 3.402
Radiocactive Prods,, Mich, 4-115

Rawson Elec,, Mass, 2-412
Raymond Eng., Coan, 4-903
Raytheon Mfg,, Maes. 1-422%
Reevesn Inetr,, N, Y, 1-423
Rex Corp., Mass, 3-119

Rhode 1. Ins, Wire, ,R,I, 4-703
Rider, John F,, N.Y, 3-523
Riester & Thesmacher,O. 4-130

Robinson Aviation, N,J. 2-216%
Rola Co,, Ohio 31-506%
Roller-Smith Corp, ,Pa, 4-521
‘ Rotron Mfg, Co., N,Y, 3.201

Rutherford Electr,, Calif, 3-111
Sanborn Co,, Mass. 2-116
Sangamo Electric, Ill, 3-510
Scheidl Mfg, Co., N, Y. 4-416
Schutter, Carl W., N, Y, 2-205
Scientific Electric, N, J. 1-605
Scientific Specits,, Mass, 4-822

.Secon Metals Corp.,N.Y, 4-506

Servo Corp., N,Y, 3.524
Servomechaniams, N, Y, 4-207%
Sessions Clock, Conn, 3-i07=
Shalicross Mfg, Co,,Pa. 2-210%
Sheldon Electric, N,J. 3-206%
Sigma Instr., Mass. 2-311
Simpson Electric, [Ill, 1-128
Smith, Herman H., N. Y, 3-5il
Sola Electric Co,, Ill, 1-405
Sorensen & Co., Gonn. 2-318¢%

Southwstn, Indus,, Texas 4-116%
Speer Resistor, Pa, 4-127

Spencer-Kennedy, Mass, 2-142
Sperry Gyroscops, N, Y, 1-607%
Sprague Electric, Mass. 1-410%
Square Root Mfg., N,Y, 2-520

Stand. Elec. Time,Mass, 4-417

Standard Piezo, Pa. 2-305
Standard Transfmr., [11. 4-801
Stevens, George, I1l, 4-516
Stevens Mifg. Co,, Ohio 2-140
St}apakoﬁ Ceramic, Pa, 3.105
Superior Electric, Conn. 1-103#
Surprenant Mfg,, Mass. 4-201%
Swank, Wally B,, N,Y, 4-612
Switchcraft, Inc,, [ll, 3-114
Sylvania Electric, N,Y, 2-102
Sylvania Electric, N,Y, 1-106*
Synthane Corp,, Pa. 2-129
Taylor Tubes, I, 4-622
Tech Labs,, N,J, 2-146

Tech-Master Prods.,, N, Y.3-112

Technical Materiel, N, Y, 1-703»
Technitrol Eng., Pa. 4-107
Technology Inet., Mass. 1-111
Tektronix, Inc., Ore, 2-401%
Telechrome, N, Y, 3.407

Telechron Dept., GE,Masn 1-129

Teletronics Lab.,N. Y. 4-901
Television Equip.,N.Y, 3-406
Tel-Instrument, N.J. 2-114*

Tensolite Ina, Wire, N, Y, 4-124

Thomas Electr., N.J. 4-220=
Thompson Prods,, Ohio  3-209
Thor Ceramics, N,J, 3-409
Tionerman Prods., Ohio 3-404%
Titeflex, Inc., N,J. 2-308
Trad Television, N.J, 4-419
Triad Trans,, Calif, 4-602

Triplett Elec, Inst., Ohio 2-504

Truscon Steel Co,, Ohio 2-322
Tung-Sol Elec,, N.J. 4-715
Ulanet, George, N,J, 4-131

Ungar Elec, Tools,Calif, 4-303
United Catalog Pub,,N, Y, 3-518

U. S. Gasket Co,, N,J,» 3-103
United Transfmr., N. Y. 1-132
Universal Avia,, N, Y. 4-416

Univ, Loudspeakers, N,Y,3-311

Vacuum-Electr,, N.Y, 4-404
Vacuum Metals, Mass, 1-705
Varian Assoc., Calif, 1-617
Vector Electr,, Calif, 3-515
Vectron, Inc., Mass, 3-411

Victoreen Instr, Co., Qhio 4-103*

Victory Eng. Corp.,N.J. 23-403
VYitramon, Inc., Conn. 1.516
Waldes Kohinoor, N.Y. 2-127
wang Labe.,, Mass, 4-803

Ward Leonard Elec.,N, Y, 3-113

Waveforms, Inc., N.Y., 3-313
Waterman Prods., Pa. 1-414
Welch Sci.,, W.M,, 111, 2-137

Western Litho, Co, ,Calif, 1-105

Westinghouse Elec.,Pa, 1-610%
Weston Elec, Inst., N.J, 4-409%
White Industries, N, Y, 3-304B
Whitso, Inc,, 1M, 4.721
Wilkor (Aerovox), Ohio 1-602*
Wind Turbine Co., Pa. 1-508
Workshop Assoc., Mass, I'-513

As We Go to Press - . .

Braun Tool & Instrument, N.J. 4-424

Canadian Radium 4-522
& Uranjum Corp., N. Y

Cinch M1g. Co., Ili. 2-505

Cann. Telephone 3-307A

& Electrie Corp.. Conn.
Digital Instrument Co.. Fla. 4-111

Etched Praducis Corp.. N. Y. 4.817
Industrial Television Inc.. N.J, 3-508
Inet, Inc., Calif. 4-423
Jerrold Electronics Corp., Pa. 4-818
John Oster Mfg. Co., Wiac. 4-815
Photo Chemical Products Inc., N.Y. 3-308
Popper & 8ons Ing., N. Y. 4-818
Radio Clty Products Inc., N. Y. 3.30TB
Relner Electronics Co. Inc., N. Y. 3-307B
Shlelding Inc., N.J. 4-114
Transformer & Electronle 4-622

Specialties Co., Pa.
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CINCH ELECTRONIC COM-
PONENTS ARE STANDARD . ..
AVAILABLE AT ELECTRONIC
JOBBERS EVERYWHERE . . .
CONSULT CINCH!

1026 South Homan Ave., Chicago 24, lllinois

Subsidiary of United-Carr Fastener Cerporatien, Cambridge, Mass,

www americanradiohistorv com
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New TV Ntation Timetable

Geographical listing of new outlets for which ‘‘post-freeze’’ FCC granis
and construction permits have been issued through March 2, 1953

State and call Channel Dats State and
City Letters No. fin Air City
ALABAMA MINNESOTA
Birmingham WILN 48 10/53 Buluth
Birmingham WSGN-TV 42 ® Rochester
Gadsden WTVS 21 4/53 St. Cloud
Muntgomery WCOV-TV 20 3/53 MISSISSIPPY
Meridian
ARIZONA
Mesa KTYL-TY 12 4/53 M1SSOURI
Tutson KVOA-TV 4 3/53 Columbia (NCE)
Tucson KCNA-TV 9 » :2‘::‘;‘;5 City
ARKANSAS St. Joseph
Ft. Smith ICFSA-TY 22 5/53 St. Louis
Little Rock KRTV 17 4/53 Springkeld
Little Roek KETV 23 M Springfield
CALIFBRNIA MONTANA
Bakersfield KAFY-TV 29 4/53 Billings
Fresno KMI-TVY 24 5/53 Butte
Los Angefos KPIK 22 9/53 Great Falls
Los Angeles {(NCE) KUSC-TV 28 by NEBRASIA
Salinas Kicl 28 9/53 Lincoln
San Bernarding KITO-TV 18 10/53 Lincoln
Santa Barbara KEYT 3 5/53
Stockton KTVU (TV) 36 9/53 NEVADA
COLORADQ Reno
Colorado Springs KRDO-TV 13 4/53 NEW JERSEY
Denver KNEN 26 Spring Asbury Park
Dethi Kty % 3/53 roantie S
uebio J- New B itk (NCE
Pucblo KDZA-TV 3 3/53 NE;“’M:;T:'("“ (HGE)
CONNECTICUT Roswel
Bridgeport WICC-TV 43 2/53 Soswell_
Bridgeport WSIL 49 2/53
Bridgeport (NCE) * 71 * NEW YORK
Hartford (NCE) * * Albany (NCE)
New Britain WIKNB-TV 30 . Binghamton {NCE}
New London WHNLG-TV 26 8/53 Buffalo (NCE)
Norwich (NCE) * * * Buffalo
Waterbury WATR-TV 53 3/53 Erﬁglu
mira
FLORIDA h NCE
Ft. Lawderdals WITY 17 * Hh:f:g( )
Ft, Latderdals WFTL-TV 23 4/53 Jamestown
Lakeland WONN-TY 16 ¥ Kingston
Pensacola WPFA 15 6/53 N. Y. City (NGE)
St. Petershurg WSUN-TV 38 5/53 Poughkespsio
West Palm Beach  WIRK-TV 21 6/53 g“hesm(&"ccg%)
IDAHO yraguse
Boise KIDO-TY 7 §/53 Watertown
Boise KGEM-TV 9 Fall
ILLINOIS
Belleviile wTvl 54 5/53
Chicago WHFC-TV 26 *
Danville WDAN-TV %ﬁ; 1_2[;;;
Decatur WTVP
Peoria WIVH-TV 19 . St 2
Rockford WTVO 39 4/53 ALABAMA
INDIANA Maobile
Lafayette WFAM-TV 59 5/53 Mobile
Muncie WLBC-TY 49 3/53 ARIZONA
Tueson
OWA
Fort Dodge KaTy 21 10/53 O prings
Sioux OCity KWTV 36 - Benver
Sioux Gity KVTY 9 4/33 Denver
KANSAS ILLINDIS
Hutchinson . 12 . Peoria
Manhattan (NCE)  KSAC-TV 8 * lﬂggﬁmABe"d
KENTUGKY LOUISIANA
Ashland WPTV 59 7/53 Baton Rouge
Henderson WSON-TV 50 5/53 MAINE
Lozisvilla WKLO-TV 21 6/53 Bangor
Louisville WLOU-TY 41 hd MISSISSIPP
LOUISIANA dackson
Baton Roage KHTV 40 . NEW JERSEY
Lake Charles WTAG (TV) 25 6/53 Atfantic Gity
Monros KNOE-TV 8 4/53 GHIO
Monros KFAZ-TVY 43 5/53 Youngstown
Youngstown
MARYLAND OREGON
Baltimore WITH-TV 60 . Portland
Frederick WFMD-TV 62 & PENNSYLVANLA
MASSAGHUSETTS Readin
Fall River WSEE-TV 46 5/53 Wilkes-Barre
New Bedford WNBH-TV 28 3/53 York
Northampton WACE-TV 36 = TEXAS
Springfield WACE-TV 36 12/53 Austin
Springfield-Holyoke WWLP 61 3/53 El Paso
Springfield-Holyoke ~ WHYN-TV 55 3/53 El Paso
MICHIGAN Lubback
Ann  Arbor WPAG-TV 20 3/53 VIRGINIA
Battls Creek WBKZ-TV 64 5/53 Lynfh'ﬁufﬂ
Battfe Greek WBCK-TV 58 8/53 Roanoke
East Lansing WIKAR-TV 60 /53 Roanoke
Flint WCTV 28 Spring WASHINGTON
Flint WTAC-TV 16 * Spokane
Jackson WBIM-TV 48 . Spokane
Kalamazoo WKMI-TV 36 * Tacoma
Lansing WILS-TV 54 9,53 HAWAIL
Muskegon wovw 28 21/53 gg::g:m
Saginaw NX- 5 3/53 MEXICO
* {nformation not avaiiable at press time. Tijuana

(NCE)
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Noncommereial educational station

Call Channel Date
Letters No. &tn Air
KFTV 38 3/53
KROC-TV 10 5/53
WION-TV 7 *
WCOC-TV 30 °
8 2
KACY-TV 14 6/53
KCTY 25 7/53
KFEQ-TY 2 4/53
KSTL-TV 36 ¥
KTTS-TV 10 4/53

* 3 7/53

* 8 *
KOPR-TV 4 9/53
KFBB-TV 5 s
KOLN-TV 12 3/53
KFOR-TV 10 4753
KZTV 8 3/53
WCEE-TV 58 Late '53

* 52 *
WTLY 15 °

L ] 8 &

- 2 &
WRTY 17 *
waTv 46 *
WTVF 23 *
WBUF 17 4/53
WBES-TV 59 9/53
WTVE 24 4/53

L) 14 L
WHCU-TV 20 11/53
WITN-TV 58 *
WIKNY-TV 66 ®
WGTV 25 .

EQOK-TY 21 10/53
WROH 21 .
WHTV 43 ®
WWNY-TV 48 ®

NEW TV STATIONS on the AR

Call
Letters

WKAB-TV
WALA-TV

KOPD-TV
o
ICFEL-TV
WEEK-TV
WSBT-TV
WAFB-TV
WABI-TY
WTV)
WFPG-TV

WKBN-TV
WFMI-TV

KPTY

WFBG-TY
WHUM-TV
WBRE-TV
WSBA-TV

KTBC-TY
IKROD-TV
KTSM-TV
KDUB-TV

WLVA-TV
WSLS-TV
WROV-TV

IKXLY-TV
KHa-TV
KTNT-TV

KGMB-TY
IKONA

XETV

Channel

Ne.

48
10

13
11
2
43
34
28
5
25
46

11

Date
0n Air

12/52
1/53

2/53

www americanradiohistorv com

State and Call Channel Date
City Letters No. On Air
NORTH CAROLINA
Asheville WISE-TVY 62 4/53
Greensboro WCOG-TV 57 .
Ralelgh WETV 28 4/53
Winston-Salem WTOB-TV 26 8/53
NORTH DAKOTA
Fargo WDAY-TV 6 8
OHIOD
Akron WAKR-TV 49 Winter
Dayton WIFE 22 7/53
Lima WLOK-TV 73 3/53
Lima WiMA 35 Summer
Massillon WMAC-TY 23 3/53
Sandusky WLEC-TV 42 12/53
Warren WHHH 67 .
Youngstown WwWUTV 21 7/53
Zanesville WHIZ-TY 50 4/53
OKLAHOMA
Lawton KSWO-TV 7 3/53
OREGON
Salem i 24 .
PENNSYLYANIA
Bethlehem WLEV-TV 51 M
Easton WEEX-TV 57 Spring
Harrisburg WHP-TV 55 4/53
Harrishurg WTPA (TV) 71 *
Hazelton WAZL-TV 63 .
Johnstown WARD-TV 56 ®
New Castle WIST-TV 45 3/53
Philadelphia WIP-TV 29 -
Pittsbargh WERS 16 9/53
Pittsburgh wTva 47 8/53
Pittshurgh WIUF-TV 53 5/53
Reading WEE-TV 33 7/53
Scranton WTVU 73 3/53
Scranton WGBI-TV 22 4/53
Wilkes- Barre WILI-TV 34 ®
Williamsport WRAK-TV 36 .
York WNOW-TY 49 4/53
SOUTH CAROLINA
Charleston WCSC-TV 5 4,53
Columbia WNOK-TV 49 4/53
Columbiza WCO0S-TV 25 Spring
Greenville * 23 -
SOUTH DAKOTA
Sioux Falls KELO-TV 11 3/53
TENNESSEE
Chattanooga WTVT 43 3/53
Chattanooga Wouc 49 @
lohnson City * 11 *
Memphis . 13 -
TEXAS
Amarille KGNC-TV 4 3/53
Amarille KFDA-TV 10 3/53
Austin KCTV 18 -
Austin KTVA 24 .
Beaumont KBMT 31 5/53
Dallas * 23 =
El Paso KEPD-TV 13 4/53
Galveston KGUL 11 3/53
Galveston KTVR 41 .
Houston (NCE) KUHT 8 5/53
Houston . 23 »
Houston KNUZ-TV 39 7/53
Lubbock I{CBD-TV 11 4/53
San Angeie KTXL-TV 8 .
San Angelo KGKL-TV 3 b
Temple * 6 b
Tyler * 19 *
Waco KANG-TV 34 6/53
Wichita Falls KTVW 22 4/53
Wichita Fafls KFDX-TV 3 3/53
Wichita Falls KWFT-TV [ 3/53
VIRGINIA
Charlottesville * 64 =
Danvilie WBTM-TV 24 .
Lynghburg WwoD-TV 16 hd
WASHINGTON
Beliingham KV0S-TV 12 5/53
Tacoma KMO-TY 13 5/53
Yakima KIMA-TV 29 3/53
Yakima KIT-TY 23 7/53
WISCONSIN
Appleton WNAM-TV 42 9/53
Green Bay WBAY-TV 2 -
Madison WHKOW-TV 27 6/53
Madison * 33 6/53
Neenah WNAM-TV 42 Fall
0shkosh WOSH-TV 48 4/53
WYOMING
Cheyenne IKFBC-TV 5 d
HAWAITI
Homoluln KAMI 14 Early '53
PUERTO RICO
San Juam WIAR-TV 2 Lats °53

TELE-TECH & ELECTRONIC INDUSTRIES * April 1953
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WASHINGTON
Neas Letter

Letest Radie and Communications News Developments Summarized by TELE-TECH's Washingion Bureau

TV HEARING LOAD—The FCC leadership has
quickly recognized that its task of processing the tre-
mendous number of applications for television stations
which require hearings, is extremely difficult and that
some solution for speedier authorizations must be found.
Retiring FCC Chairman Paul A. Walker told the House
Interstate and Foreign Commerce Committee that with
the limited numbers of examiners and regular engineer-
ing and legal staff of the Commission available for the
hearings the FCC has in prospect a hearing load that
may last for years. It is recognized by the FCC Commis-
sioners, particularly Vice Chairman Rosel H. Hyde, that
a revision of the hearings and processing procedures to
expedite the Commission approvals of new television
stations so as to serve the American public is imperative,

EXCELLENT PROPOSAL—What appeared to be an
excellent plan for accelerating the expansion of TV
service throughout the nation was presented to the FCC
by the head of a Fresno, Cal., station, (KFRE) Paul R.
Bartlett, who proposed that the Commission approve an
interim station with a ‘“trustee corporation,” composed
of directors from the two or more competing TV appli-
cants and one or more “public members.” The latter
would be community-minded citizens with voting power
to resolve any disputes among the applicants who would
jointly finance the interim operation of the television
station. Columbia Broadecasting System President Frank
Stanton endorsed the plan to the FCC as a “significant
and constructive suggestion.”

MANY VACANT TV AREAS— Not only does the
FCC have a backlog of more than 900 television station
applications, many of which are competing organizations
requiring lengthy hearings, but there are many cities
and large towns in the country without, a single video
station or with only one station in operation, It is dis-
closed that there are 69 areas with 25,000 or more popu-
lation without any television service whatsoever and
with competing applications which may prevent the
building of new TV stations for several years. There are
also 51 communities with only one station and in this
group there are three and a half million families with
video receivers confined to one program service.

TELE-TECH'S FREQUENCY CHART—The House
Appropriations Independent Offices Subcommittee which

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1953

handles the FCC funds learned about the frequency al-
location problem during the recent hearings on the next
fiscal year’s appropriations for the FCC through the
TELE-TECH Frequency Chart. Copies of the chart were
distributed by FCC Commissioner E. M. Webster to the
members of the House Subcommittee as the best medium
for exposition of the spectrum and the Commission’s re-
sponsibilities in the allocations of frequencies to the
myriad of radio services.

THEATRE TELEVISION PLAN-—The FCC has a diffi-
cult decision to make in the theater television service sit-
uation and wrestled all March with the latest proposal of
the motion picture industry that there would be no objec-
tion on the part of the motion picture producers and the
film theaters if theater TV limited common carriers, eligi-
ble for use of existing common carrier fixed frequencies,
are authorized under certain conditions. These conditions
are that the FCC will expect all common carriers to co-
operate in the resolution of conflicts pertaining to the use
of the latter’s fixed frequencies through advance con-
sultations, that the Commission will expect interconnec-
tion of common carriers’ facilities where frequency usage
conflicts, and that in such cases general common carriers
will be expected to provide facilities technically equiva-
lent to those of the theater television carrier with which
interconnection is desirable. In event of FCC approval
of this plan the motion picture industry stated it would -
not interpose objection to a dismissal of its request for
exclusive frequencies for theater television.

MISCELLANY—FCC is prepared to review color tele-
vision situation, particularly to sanction an all-electronic
compatible system, this summer through procedures al-
ready established. Television organizations and
engineering experts feel FCC must give better protec-
tion against TV interference in its plan for assignment
of the 72-76 megacycle band to operational safety fixed
stations and fixed stations in the domestic public service.

Regional frequency coordinating committees in
seven areas of the country are to be established by the
newly formed Special Industrial Radio Service Associa-
tion as result of St. Louis meeting.

ROLAND C. DAVIES
Washington, Editor

National Press Building
Washington, D. C.

1035
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n“ MUNT STANDARD ACCESSORIES

FOR CATHODE-RAY OSCILLOGRAPHS

Whether you own o cathode-ray oscillograph or are designing
cathode-ray oscillographs for production—Du Mont standard acces-
sories increase the usefulness of your oscillograph to you—increase
the usefulness of your oscillograph to your customer. Standard
Du Mont oscillographic accessories enable photographic recording
from the cathode-ray tube screen—ease viewing of the screen—aid
in making measurements from the cathode-ray tube—reduce the
effects of external magnetic fields—and many others,

For information on these and other accessories to complete your
cathode-ray oscillograph, write to:

Technical Sales Department
INSTRUMENT DIVISION, ALLEN B. DU MONT LABORATORIES, INC.
1500 Main Avenue, Clifton, New Jersey

When writing for prices include quanfity and end use intended.

A—Illluminated Scale Kit—Type 2562 - Includes scale, dimmer control, four con-
nected illuminating lights, Type 2501-A Bezel, and color Filter. Exceilent for time and
-amplitude calibration for visual and pholographic measurements. Scale intensity
variable from dark to more than sufficient for viewing or pholography. $15.50

B—Viewing Hood—Type 276-A — Black rubber hood for any five-inch cathode-ray
oscillograph. Produces darkened room conditions even in a brightly lighted room.
$5.25

C—Magnetic Shields—Types 2502, 2503, 2521-A - Made of carefully annealed
mu-metal for hest shielding. These standard shields fit most commonly used types of
cathode-ray tubes. Specially fabricated shields cvailable fo your designs.

$22.75 10 $29.95

D—Bezel—Type 2501-A - Circulor metal flange for five-inch cathede-ray oscillo- .
graphs. Adapts oscillographs for mounting standard color filters, oscillograph-record o -
cameras, viewing hoods, calibrated scales, projection lenses, efc. $2.50 % -

.
E~Terminal Adapters—Type 2592-52, 75 or 93 ohm terminoted adapiers for ﬁ‘l
UHF or BNC connecters or 52 and 75 ohm adapters for Type N connector. Adapts . -
standard %,"" center lerminals to signals carried on coaxial lines. $5.00 i = F..

F—High-voltage Connectors and Cables—Types 2546, 2547 -Low corona loss ek
cables designed to carry up to 25 kilovolts d.c. al fow current valves. i FEviaRL
$14.60 to $48.00 i

G—Movable Table—Type 2602-Sturdy metal table with adjustcble top, lower
shelf, storage drawer and four heavy-duly casters. Extremely mobile and cdaplable to
carrying a large variety of instruments. $95.00

H—Rack-mounting Adapter—Type 2598-Standard 19 relay rack. Adapts e
Du Mont Types 303, 303-A, 303-AH or 322 for rack mounting. $35.00 - s

t—Color Filters—Types 2560-D, 260-E, 25 60-F~Heavy plastic. Improves contrast o
especially with @ high leve! of ambient light on the screen. Color of filter matches : i
screen type. $2.75 : : it

J—Test Probes—Type 2507, 316, 316-A-A-C and D-C Probes. Offer high imped- i o o
ance 1o signal ot low capacitance. $25.30 0082700 o e

e i ot Ert M e
* Z Rl % e

= o Sy TR ¥
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th_‘!. IS it : ;. i
MENT

Comprising the Nine-Channel Swiich Unit (5262-A), Mixer Line
Amplifier (5263-A) and Low Voltage supply (5019-A).

Variety of special effects, achieved quite simply with the pro-
visions in the Mixer Amplifier, can be previewed before being put
on the dir. Single Mixer Control at Switching unit permits smooth
transition from one channel to another. Again, another centrol
at Switch Unit determines bus cutoff voltage cross-over point,
so that any degree of fading, lapping or superimposing of two
signals an be accomplished. Provision is made available in the
Mixer Amplifier for insertion of special blanking to create special
effects such as wipes, montages, etc,

While main line is feeding transmitter, the mixer amplifier out-
put can be used to feed, simultaneously, a different mixed studio
show 1o an audition circuit. The Mixer Amplifier has three identi-
cal program outputs which may be fed to transmitter, network
cable and master line monitor,

’ _
s (e Terced/ M /& -'fu"?f"f

TELEVISION TRANSMITTER DIVISION

ALLEN B. DU MONT LABORATORIES, INC.
1500 Main Avenue, Clifion, N. 4.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1953
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FEATURES

Switch Unit available for mounting
in standard 19" relay rack or in con-
sole. Mixer Line Amplifier and its
power supply are rack-mounted,

All chdnnels take either local or
remote signals.

Lap, fade or super are achieved
with single conirol. Facilities for
inserting special blanking (horizontal
wipes, montages, etc.) Preview for
special effects.

Sync insertion on local signals, con-
trolled by pushbuttons. No switching
transients on main-line switching.
Automatic pedesial seiup incorpo-
rated in mixer amplifier.

Frequency response of preview moni-
tor No. 1 amplilier, mixer amplifier
and mainline amplifier flat withif
0.5 db to 8 MC: less than 6 db down
at 10 MC. Preview Monitor No. 2
amplifier {lat with in 0.5 db to 6 MC:
less than 6 db down at 8 MC.

Lucite, pushbulions lighted internally
when button is pressed.

FURTHER DETAILS qud DUGTATIONS ON EEQUES
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Two-camero
dissolve unit

By
R. M. Crotinger

Reniote Engineer-
' ing Supervisor

; WHOI-TV

%i 45 S. Ludlow St.

Dayton, Ohio

HE effective operation of a TV

station requires that superimpo-
sttion of camera chains be utilized to
break the monotony of continual
switches and to provide the artistic
affects of good programming. Equip-
ment required for this is always
basic in its design although there are
several methods of accomplishing
the same result. In the case of the
unit described here, it was desired
to provide for switching or dissolv-
ing two camera outputs. The cameras
could, of course, be either two studio
or field cameras, two film cameras,
or one film and one studio camera,
In the description that follows, sev-
eral features will be shown which
can be incorporated in similar equip-
ment which might be constructed to
accommeodate more cameras.

Since the output of a camera con-
trol is usually cathode-coupled from
the output stage into a 72-ohm
termination at the receiving end, the
mixing of two camera outputs
should be done in such a manner as
not to decrease the load seen by the
cathode output of either camera. In
standard pushbutton switches, some-
times an attempt at superimposition
is made by pushing in two buttons
at the same time. This method is
always obvious on the air as the two
cameras are now paralleled into a
load of half that of one camera used
alone. The result is that the level
drops to one-half amplitude and
should the camera control operator
readjust the camera outputs to com-
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pensate for this, the switch back to
one camera causes the level to be
considerably too high. The switch-
dissolve unit must therefore pro-
vide a mixed level which will remain
constant throughout the dissolve.

In the unit shown, resistance is
merely added in series with the out-
put of the camera control being dis-
solved out until the level is such
a small percentage of the total out-
put that it can be opened completely.
This is shown in Fig. 1, where it will
be seen that if R, and R, are turned
through their range together and one
increases while the other decreases,
the output level will remain the
same. Of course, the two potenti-
ometers must have a linear taper and
their maximum value must be just
enough to drop the camera output
to a negligible level at the mixed
output. The lead used to carry the
mixed output to the equipment be-
ing fed should be as short as possible
since the impedance of the unit goes
over a thousand ohms during the
mid-range of the pots. Under these
conditions the shunt ecapacity from
the output lead to ground could
become effective. If the unit is used
with a standard pushbutton switcher,
it can be located close to it and fed

Dissolve Unit

Easily constructed two-camera control maintains
constant mixed output level. Stable on-off tally
light switching coupled to potentiometer shaft

into one of the auxiliary inputs. The
termination resistor must of course
be taken off the input it is fed into
as the unit itself has a termination
for each of the two inputs. In any
case, even if the connecting coax
lead is comparatively long, the shunt
capacity will only become effective
when a camera is being dissolved
out.

The value of 5,000 ochms for the
potentiometers will permit only the
brightest highlights to show up in
the output when a camera is dis-
solved out. To positively eliminate
this, the pots are made to open com-
pletely at maximum *“dissolved out”
position by carefully cufting a small
slot in the carbon element so that
the arm will just pass over this
point at maximum rotation. The cut
in the carbon need not be wide, a
razor’s edge width is sufficient.

So far, we have provided a very
simple solution to the problem of
dissolving, but we must also be able
to switch. This is accomplished quite
easily by utilizing a reversing switch
to transpose points A and A’ in
Fig. 1. A look at the schematic dia-
gram (Fig. 2) will disclose this.

The tally lights on the camera

{Continued on page 146)

Fig. 1: (below) Basic mixing circuit. [ [, o,
R, is maximum when R: is minimum |

Fig. 2: {r) Two-cumera dissolve unit
with tally light controls

| 5,000~
CAMERA CAMERA
CONTROL CONTROL MICROSWITCH
= |
CAM @-—— ==
{

QUTPUT

MICROSWITCH |

TALLY SUPPLY

_
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for Real Uniformity,

New equipment designed and sealed in ni-
trogen, due lo high ambient temperatures
imposed by miniaturization, peses a real
temperature problem for permeability tuning
cores as well as for I-Ftransformeér and R-F
cores. This is solved handily by Stackpole
Ceramag cores thanks to the fact that they
stand higher temperaiures ‘and show less
drift than high-permeabilify iron cores.

Most ferrite core users have learned by
costly experience, that it's one thing 1o
obtain satisfactory samples—but quite
another thing to have these sample cores
reproduced in production quantities.
But not at Stackpole!

Stackpole Ceramag ferrite cores are
outstandingly uniform in every physical

Ceramag cores assure high permeability with

ﬂnd C[ECIt‘i(_Eli I'CSPCL(. Tht.‘ j)I'Od'LlCIlOI'l low losses in the supgrsonét-frequency range.

unit is exactly like the sample. Each
production unirt is exactly like the other.

Used as center cores in powdered iron pot
cores operafing at less than 1 megeacycle,
Ceramag increases L by approximately 100%
and increases @ on the order of 50%.

In short, Stackpole has perfected
control of the complicated problems involved
in handling ferrite materials. The result spells
cores of outstanding uniformity in their elec-
trical characteristics, highly accurate physical :
Because Ceramag is more easily saturated
than conventional core materials, it is ideally

cxceptie}null_\_-’ }‘ligh remperatures withour suifed for pulse gensration, magnetic ampli-
fyirng and incremental permeability tuning.

tolerances and with the ability to withstand

permeability change for many specific uses.

Recent experience indicates ih_&f the ‘vnique
characteristics of Stackpele Ceramag help
materially in ‘minimizing “hash” and inter-
ference when the cores are used in the
filler systems of elecirical égquipment
and teols. Inquiries are invited.

Write for Stackpole
Ceramag Bulletin

FIXED AND VARIABLE
RESISTORS—LINE &

SLIDE SWITCHES

CERAMAGY ferrite CORES

IRON CORES
[Side-molded, sleeve, cup, choke coil,
threaded and conventional types)

MOLDED COIL FORMS— N 7 VEieclionic Components Pivisioa N _
"G'MMICK" CAPACITORS, e’c. STACKPQLE tARBDN COMPAN? 3 Sia Mﬂryﬁ; Par
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ANY ELECTRONIC COMPONENTS

IMMEDIATE DELIVERY

FROM WORLD'S LARGEST STOCK ... SEeley 8-4143

PHONE WELLS FOR

STOP COSTLY SHUT-DOWNS!

" Write for Cala'og ) '

 WELLS SAI.ES INC. 833 w. Chicago Ave., Chicago 22, IIl.

CUES for BROADCASTERS

(Continued from page 85)

o Relay R1, is of the polarized tele-
phone type and operates only when
the transmitter program switch S,
is in the “Tape” position. Its opera-
tion is independent of the position of
switch S, which changes the magni-
tude of the current in the circuit.
Relay R1, is adjusted so that it
actuates only when the cue switch
S, increases the current by short-
ing R, when in the “Tape” position.
The push switch S, is used to blink
the lamp at the studio for alerting
the operator when he is on mike.
One set of contacts on S, parallels
the relay contacts on R1, and holds
the red lamp on to warn the oper-
ator to return the cue switch to the
“Studio” position when he gets a
green light. Switch S, also operates
a set of indicator lamps at the trans-
mitter which serve as a rapid check
of proper switch position since the
lamps at the transmitter should bhe
paired two red or two green.

Economical Audio Bridge
HENRY N. FONER, Chief En-
gineer, WDIA, Bluff City, Tenn.
CCASIONALLY it is necessary
for small stations to feed a pro-
gram being broadcast to another
outlet, but not frequently enough

TO FEED R
LOOP [

R TO PROGRAM
2  AMPLIFIER

PROGRAM Rz
LooP

Cheap bridging circuit uses standard
resistors and provides adequate isolatisn

to warrant the purchase of an ex-
pensive bridging amplifier.

With this simple circuit it is pos-
sible to bridge in using three 500
ohm resistors yet it affords complete
line insulation if the precaution is
taken to wuse resistors of equal
value. Use of this necessitates in-
creasing the output level of the
amplifier since the output divides
across the network. Inasmuch as
most program or line amplifiers
are operated at low levels, no diffi-

“culty should be experienced.

Tape Conversion

T.J. MeDERMOTT, WABY,
Albany, N. Y.
AVE you ever received a tape
program rtecorded at 3.75 in.
speed only to find that your tape
equipment is not able to play back at
that speed? That was the case at

WABY when I received a political
talk on tape recorded at the slower
speed. Being unable to get a play-
back machine for 3.75 in. speed on
short notice I devised the following:

The tape was played on a mechani-
cal unit at 7.5 in. speed and recorded
it on a second unit at 15 in. speed.
Played back on the air at 7.5 in.
speed, it sounded O.K.

Of course to do this, one has to
have two machines or other equip-
ment which will play back and re-
cord simultaneously. We used two
Presto mechanical units and one
amplifier, which are equipped with a
switch for duplex operation as de-
scribed on pages 46 and 48, Sept.,
1951, TeLE-TrCH.

Cue Outlet

RAY BOHNERT, Chief Engineer,
WIGM, Medford, Wisc.
N improvement to permit using
the Magnecord PT6-JA amplifier
as a remote amplifier is the addition
of headphone jack for receiving cue
from the station. The regular moni-
tor jack will not provide cue to
the remote engineer since it is con-
nected to a separate winding of the
output transformer. A convenient
way is to mount a standard phone
jack on a small bracket, and attach
in the space in the back of the case
beside the amplifier chassis with a
couple of screws so it does not touch
the chassis, and does not interfere
with the rear cover.

The jack may also be mounted
directly on the chassis provided that
insulating washers are used. If it
is not mounted on the chassis, it can
be wired to the 600 ohm terminals
on the rear of the chassis with sold-
ering lugs so the amplifier can be
removed from the case without dis-
mantling the phone jack. Isolate the
phones from the line with a series
resistor of about 5000 ohms. Usually
while recording with this amplifier,
the speaker volume is too loud, but
it is undesirable to cut the speaker
with the switch provided, or to use
headphones. The speaker on-off
switch can be discarded, and & vari-
able 4 ohm T pad such as a Mallory
type T4 connected in the wiring to
the speaker. This pad can be
mounted either in a position where
the power on-off switch is, or where
the monitor jack is—either the
power switch or the monitor jack
is moved to the position vacated by
the speaker switch. The T pad is too
large to be installed in the place
vacated by the original speaker
switch.
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here are the

29 of them used

Made from

R Audiedise

Record, Artist & Label Master |
BLUE TANGS (Leroy Anderson—Decea).............-. '
WHEEL OF FORTUNE (Xay Starr—Capitol)............. [
CRY (Johnnie Ray—Okeh) ... ..o iia, >
YOU BELONG TO ME (Jo Stafford—Columbia).......... v

AUF WIEDERSEH'N, SWEETHEART (Vera Lynn—London)..
1 WENT TO YOUR WEDDING (Patti Page—Mercury)... ...
HALF AS MUCH (Rosemary Clooney—Columbia)........

WISH YOU WERE HERE (Eddie Fisher—
Hugo Winterhalter—Victor) ... oo

HERE iN MY HEART (Al Martino—BBS)................
DELICADO (Percy Faith—Columbial)..................
KISS OF FIRE (Georgia Gibbs—Mercury) . ... oo ..
ANY TIME (Eddie Fisher—Hugo Winterhalter — Vietor).
TELL ME WHY (Four Aces—Decca) ...........covvininn
BLACKSMITH BLUES (Flla Mae Morse—Capitol)........
JIAMBALAYA (Jo Stafford—Columbial........ ... an
BOTCH-A-ME (Rosemary Clooney—Columbial). . .........
GUY IS A GUY (Dorig Day—Columbia)................
LITTLE WHITE CLOUD THAT CRIED (Johnnie Ray—Olkeh).
HIGH NOON (Frankie Laine—Columbia)............ ...
I'M YOURS (Eddie Fisher—Hugo Winterhalter—Victor)
GLOW WORM (M:lls Brothers—Decca)......... ... .....
IT'S IN THE BOOK (Johnny Standley—Capitol).........
SLOW POKE (Pee Wee King—Vietor)..................
WALKIN' MY BABY BACK HOME (Johnnie Ray—Columbica)
MEET MR. CALLAGHAN (Les Paul—Capitol)........... ..
I'M YOURS (Don Cornell—=Coral)..........coiiiiini s
I'LL WALK ALONE {Don Cornell—Coral) . ........... ...
TELL ME WHY (Eddie Fisher—Hugo Winterhalter—Victor)
TRYING (Hilltoppers—Dot)... . ...t vninnay
PLEASE, MR. SUN (Johnnie Ray—Columbia)...........

AU U U U U O W U W WO U SO V0 W W W N VO U Y W U U VR

* According to Retail Sales, as listed in THE BILLBOARD.

30 BEST SELLING RECORDS

audiodiscs « audiotape

TELE-TECH & ELECTROMIC INDUSTRIES « April 1953

2.

audiohilm o

. . . and over 43% used
audictape’ for the original sound !

Like Audiodiscs and Audiotape, this record speaks
for itself.

Of the thirty top hit records of the year, all but
one were made from Audiodisc masters! And that
one — a London Record — was made abroad.

It is significant, too, that the original recordings
for over 43 per cent of these records were first made
on Audiotape, then transferred to the master discs.
This marks a growing trend toward the use of
Audiotape for the original sound in the manufac-
ture of fine phonograph records.

Yes — Audiodiscs and Audiotape are truly a
record-making combination—in a field where there
can be no compromise with Quality!
tTrade Mark

Er

£

AUDIO DEVICES,

INC.

444 MADISON AVE., NEW YORK _12, N. Y
Export Dept.: 13 East 40th S5t., New York 16, M. ¥, Cables **ARLAR'*

Audio dises are manvfactured in the U.S.A. under exclusive license frem PYRAL, S.A.R.L., Paris

a H,f,c:iis_‘r-';jﬂ unts
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Quality Gontrol

in Component

LTHOUGH quality control has
Anow been in service in many
electronic manufacturing plants for
ten years or more, it is surprising
how few contracts between custom-
sars and vendors specify what quality
is expected. According to Malcolm
Young, Director of Quality Control
Dept., Erie Resistor Corp., only a few
customers are fully aware of the
quality control and sampling plans
used in controlling quality for them.

Two subcommittees of the Elec-
tronics Technical Committee of the
American Society For Quality Con-
trol have been set up to suggest ways
to improve the ability of the con-
sumer to evaluate the material com-
ing from the vendor. Mr. M. E. King
of the Navy Bureau of Ordnance,
and a member of the committee, has
suggested that the following points
be covered in the vendor’s Lot Qual-
ity Reports:

1. Sampling table used

2. Quality level used

3. Classification of defects as to

seriousness

4. Process average before final in-

spection

5. Frequency distributions of cer-

tain important characteristics

It is not the intention that such
information or levels should be

industry-wide, but that they should
be a basis for negotiations between
the vendor and his customer. Erie
Resistor is operating under terms of
MIL-Q-5923 and has found it useful
in advancing its own quality control
program.

Listed below are the principal
problems that might come up for dis-
cussion between the vendor and cus-
tomer:

Laboratory Tests and Inspection:
Type tests are performed in the qual-
ity control laboratory. The laboratory
also makes electrical receiving in-
spection of a great many materials.
The third function of the laboratory
is to run special tests on samples of
lots during production, This is done
in order to learn more about proc-
esses and means of improvement of
quality. Statistical control charts are
far more sensitive to changes than
reports based only on specification
limits, showing' trends as well as
danger points. To pass type test data
onto the customer is quite a prob-
lem. The tests are not performed on
every lot, but are performed periodi-
cally or on samples taken from a
number of lots. Erie’s present meth-
od of recording this data is by means
of average and range charts, new
points being plotted as tests are run.

NEW MICROWAVE RELAY SYSTEM

112

Preview of trans-
mitter end of Ray-
theen's new 7000
MC television
broadcasting  mi-
crowave relay
equipment. Range
is up to 25 miles
and reflector dishes
from 2 to 4 fr.
may he employed.
Entire equipment
will be on display
at forthcoming
NARTB conference
on West Coast. See
Tele-Tech & Elec-

for additional tech-
nical details next
month.

tronic Industries

lanufacturing

Process Inspection: The most im-
portant part of quality control work
is done in process inspection, During
the past year, process level for capac-
itance and power factor at one lo-
cation improved from a 7% defec-
tive to a 2% defective level. This was
done by means of X and R (average
and range) charts and the excellent
co-operation of production personnel
whenever the charts showed out of
control points.. By means of these
process charts alone, one can deter-
mine whether the material must be
sorted or is good enough to be further
processed. Because of the process im-
provement, very much less 1009,
sorting is necessary. ‘

Sampling Levels: When Erie cer-
tifies a certain quality level to a cus-
tomer, they tell by what means Final
Quality Control Inspection accepted
the material for shipment. They spe-
cify what type Sampling Plan was
used (MIL STD 105A, Dodge & Ro-
mig, Army Ordnance, Columbia U,
etc.) and also state the quality level
of the lots shipped. When the type
table and the level are specified, the
customer is able to tell just what his
chances are of getting poorer materi-
al or better material than the average.
This may be done by means of oper-
ating characteristic curves which
accompany the sampling tables.

Rating the importance of different
defects is also important. They must
be classified as critical, major or
minor.

Frequency Distributions or “Lot”
Plot Plans: Dorian Shanin’s Lot Plot
simple frequency distributions are
extremely useful at inspection points
when standard sampling methods are
not required. For variable sampling
it is very useful to determine by fre-
quency distribution whether lots are
to be accepted at final inspection.
This allows sampling of fewer
pieces. It also allows differentiation
between borderline and scrap.

Final Inspection: Sampling Plans
used at final inspection depend upon
how good or how bad the process
level is. At FErie, final inspection is
on the following basis:

1. Process average very poor elec-
trically (29, defective or worse)—
100% inspection followed by normal
sampling.

(Continued on page 147)
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Photographic comparison of the new G-E Drawn-oval capacitors [in color) and the conventional units they replace, showing savings in size.

New General Electric Capacitor
is Smaller, 10 to 20% Lower in Price

If vou're using fixed paper-dielectric capacitors with case styles CP53
. ] i and CP70 in ratings {rom 1 to 10 muf, 600 to 1500 volts d-c or 330 to 660
These fixed |]aper-[||e|ect|‘|c volts a-c—these Drawn-oval units offer you improved reliability in addi-

tion to an opportunity for reducing the size, weight and cost of the elec-

hermeticaHY'Sealed CapaCitorS trical equipment you manufacture.

Offel‘: In the new Drawn-oval capacilors, we get minimum seam length by
using drawn-steel cases, atlaching the capacitor covers with a double-
rolled seam of proven reliability. This construction results in a lighter

@ Reduced costs—10 to 207, P ¥ ghter,

yel stronger capacitor. Actual savings in size and weight vary with case

. . . style and rating but they can amount to as much as 30%.
@ Savings in size and weight

This new construction has enabled us to increase output while
eliminating some critical materials. The resulting savings are passed on
to you in the form of shorter shipments and lower prices. Prices average
10 to 20% lower than standard capacitors, again depending upon case
style and, of course, quantity ordered.

@ Double-rolled seams

@ Drawn-steel cases

@ Savings in critical materials For more information on the new G-E Drawn-uval capacitors, their
‘ ratings, dimensions and prices, see vour local G-E apparatus sales repre-

sentative or write for Bulletin GEA-5777. Address Section 407-311,
General Electric Company, Schenectady 5, N. Y.

GENERAL ELECTRIC

i TELE-TECH & ELECTRONIC INDUSTRIES < April 1953
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N E w E Q U ' P M E N T for Designers and Engineers

Miniature Switches

Several new miniature switches for at-
tachment to types LP and LR or other stan-
dard variable composition resistors are 7% in.
at widest diameter and & in. deep exclusive

W

of terminals. All are Underwriters approved.
The Stackpole A-10 a DPST switch rated 3
amps. at 125 v. or 1 amp. at 250 v. ac-dc, is
suited for small battery-operated radio re-
ceivers. Type A-15, rafed 1 amp. at 125 v.
ac-de, is similar except for its lower rating
and low torgue feature which enables it to
operate readily with lighf turning pressure
from a small knob. A feature of both
switches is the fact that sturdy hot tin
dipped terminals are doubly locked in posi-
tion by both ears and rivets. Another new
switch, the A-11 is SPST rated 3 amps. at
125 v. de or 5 armnps. at 125 v. ac. It is avail-
able either with or without a dummy ter-
minal and is designed or large radio-phono-
graph combinations, television receivers and
instruments where heavier currents are in-
volved.-—Stackpole Carbon Co., St. Marys,
Pa.—TELE-TECH & ELECTRONIC INDUS-

TRIES,

Potentiometer Element

Type 2028 potentiometer element is a rec-
tilinear model of 20,000 ohms resistance hav-
ing an active length of 10 in. and a linearity
of + 1%. It is useful for applications where
the advantages of extreme wear resistance
and substantially infinite solution are im-
portant. Major savings of man and machine
time have been effected by its use in con-
junction with input-output tables of analog
computers such as the 10-101A input-output
table of the REAC computer. A wvariety of
rotational as well as rectilinear type ele-
ments and potentiometers have been de-
veloped to customer specifications. Func-
tional and linear designs are available of-
fering combinations of wear resistance, pre-
cision, extremely high resolution and
adaptability fo miniaturization over a wide
impedance range. In all units the active
electrical contact volume is precision molded
of Markite conductive plastic.—The Markite
Corp., 155 Waverly Place, New York 14,
N. Y..TELE-TECH & ELECTRONIC IN-
DUSTRIES.

Decade Amplifier

Type 140-A decade amplifier is a miniatur-
ized laboratory voltage amplifier with 1 MC
frequency response and stabilized voltage
gains of 10 and 100. low-flux-densiiy
transformer permits the amplifier {o be used
without effect on nearby equipment operat-
ing at low signal levels. It is entirely resist~
ance coupled, and no peaking coils or com-
pensating networks are used which might
cause undesirable transient effects. Fre-
quency response is flat from 2 eps to 1 MC,
=+0.1 db. Equivalent input noise is less than 8
av. in the x100 position. Maximuwm undis-
torted ouiput voltage is 40 v. Maximum out-
put current is 1 ma. Ph
; - T

tion are entirely negligible. Line voliage
variations between 70 and 130 v. cause less
than 0.1 db changes in output. Input impe-
dance is 1 megohm shunted by 16 uzuf. An ac-
cessory high-impedance vacuum-tube probe
is available for use where even slight loading
of sensitive circuits is to be avoided.—Her-
mon Hosmer Scott, Inc., 385 Putnam Ave.,
Cambridge 39, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Motor Generator

Miniaturization of control motor-generator
and motor generator gear train combinations
for servo-mechanisms liave resulted in a
new 400-cycle unit which weighs four oz.
and measures 0.9 in, in diameter. Phase volt-
age of the motor is 26 v. with a maximum
stall power of 2.6 watts per phase and a
minimum stall torque of 0.3 in.-oz. Output
of the generator is 0.34 v./1000 rpm with
an excitation power of 2.0 watts maximum.
Generator characteristics further include a
5° phase shift working into a 100,000 load,
and a 20 inil maximum null with a 10 mil
maximum swing.—Transicoil Corp.,, 107
Grand St., New York 13, N. ¥ TELE-TECH
& ELECTRONIC INDUSTRIES.

Hermetically-Sealed Plug

Available In 14 and 20 contacts for #20
AWG wire, new hermetically-sealed plugs
will mate with the series 20 receptacles.

When engaged with mating receptacle, they
have a voltage breakdown of 750 v. dec
60,000 ft. altitude and 3000 v. dc at sea level
normal conditions. The body plate has a
flange for placeinent in a rectangular open-
ing and the confacts are silver plated with
a gold finish for ease of soldering and non-
corrosion. Each contact is fused to the metal
body, forming a glass-to-mefal seal.—DeJur-
Amseo Corp.,, for Continental Connector
Corp., 45-01 Northern Blvd., Long JIsland
City 1, N. Y—TELE-TECH & ELECTRONIC
INDUSTRIES.

Improved “Twist & Turn'’ Elbow

Recent enginering modification has in-
creased the power handling capacity and the
width .of this “X"” band component which
combines functions of both a 90° elbow and

90° twist section in one compact unit. It is
available in RG 51/U, RG 68/U, RG 52/U,
and R/G 67U waveguide. Arm lengths and
terminations are made to customers’ specifi-
cations. Representative electrical data for
RG-52/U and RG-67/U are as follows: VSWR
(Design Center, 1.03; VSWR (maximum)
with 400 MC bandwidth, 1.10; over 10%
bandwidth, 140; Power handling capacity,
100 kw, peak. Representative electrical data
for RG-51/U and RG-68/U are as follows:
VSWR (design center), 1.03; VSWR (maxi-
mum) with 400 MC bandwidth, 1.10; over
10% bandwidth, 1.30; Power handling capac-
ity, 500 kw, peak.—General Precision Lab.,
Inc., 63 Bedford Road, Pleasantville, N, V.—
TELE-TECH & ELECTRONIC INDUSTRIES

Selectivity Converter

Type MCL-50 signa!l splitter is said to pro-
vide exact jam-free-bandwidths for every
CW/Speech receiving conditions. Its continu-
ously variable filters provide bandwidths

S

from 0.4 KC to 6.0 KC with 60 db cutoffs
from 500 to 600 cps. It can be used with any
standard AM receiver and requires a rack-
panel space of only 32 in. It has self-con-
tained power-supply and audio amplifier
with an output of 18 dbm/600 ohins.—J. L.
A. McLaughlin, P. 0. Box 529, La Jolla,
Calif. —TELE-TECH & ELECTRONIC IN-
DUSTRIES.

Waveguide Switch

A new aluminun “K” band reversing
switch may be used between two antennas
to reverse the direction of iransmission. The
switch has Dbeen designed for remote con-
trol operation and is extremely useful in
providing a connection between either of
two radars to a single antenna. The unused

or standby radar may be aufomatically con-
nected to a dummy load so it can be re-
paired and readjusted without interruption
of service. A VSWR of 1.10 maximum over
the entire waveguide frequency range of 18
to 26.5 kilomegacycles is maintained, while
the cross talk isolation over the frequency
range is 50 db minimurmn.—Airiron, Inc., 20
E. Elizabeth Ave., Linden, N. J—TELE-
TECH & ELECTRONIC INDUSTRIES

Lead Wire Welding Machine

The automatic lead wire welding machine
(Model 2148) designed and built recently to
make 12,0006 3-piece leads per hour for
niiniature receiving tubes, is the basis for a

machine to manufaciure Ileads
fransistor. Another Kahle unit adaptable to
transistor production is the fully automatic
filament making and tabbing machine, Model
2036, that turns out from 1,000 to 3,000 fine
wire assemblies per hour.—Kahle Engineer-
ing Co., 1312 Seventh St., North Bergen,
N. J—TELE-TECH & ELECTRONIC IN-
DUSTRIES

TELE-FECH & ELECTRONIC INDUSTRIES ° April 1953

www americanradiohistorv com


www.americanradiohistory.com

Two 21-inch Metal Cone Picture
Tubes Announced by Westinghouse

214P4 and 2IMP4 now avail-
able for immediate delivery

Manufacturers faced with problems
of handling, cost and uniformity in
large picture tubes now may order
Westinghouse 21-Inch RELIA-
TRON,, Metal Cone Picture Tubes
for immediate delivery. The new tubes
—almost 331745% lighter in weight—
are manufactured under the most rigid
quality control system in the country.

Superior face plate quality assures
greater freedom from blemishes and
glass 1mperfections. Uniform face
plate thickness greatly reduces optical
distortion over the viewing area. The
etched glass of the face plate eliminates
glare from external light sonrces.

e
S

Improved Gun

i |
Employs Gluass Beads,
Westinghouse makes the new metal
cone electrostatic focus tube with glass-
beaded assembiy. This assures accurate
element spacing within close tolerances
1o improve spot size and picture
uniformity.

s

Improved
Corner Focus

Frosted
Face
Plate

Cuts
Distortion,
Glare

Uniform
Thickness
of Face
Plate
Gives
Unifarm
Brightness
Over
Viewing
Area

Glass Enamel
Coating of
Metal Cone
Permits
Leak-Proof
Seal -

The 21.Inch RELIATRON Picture
Tubes [eature still another important
improvement. The face plate is sealed
to the metal cone using an intermedi-
ate glass-enamel frit.

PRODUCTION SAVINGS
The 21-Inch RELIATRON Picture

Tubes introduce new economies
throughout TV set production. Their
lighter weight cuts shipping costs. The
21MP4 tube is electrostatically focused,
requiring no focusing coil or focusing
magnet, The 21AP4 is designed for
magnetically focused operation.

Metal cone tubes give increased me-
chanical strength, and because of their
licht weicht are easier to handle and
assemble in TV receivers.

. WESTINGHOUSE ELECTRIC CORPORATION, ELECTRONIC TUBE DIVISION, ELMIRA, N. Y.
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Metal Cane Construction
Strong, Light, Economical

K Extra-Hard Insulating
Coating Provides Good
Surface Protection of
Metal Cone

BETTER PICTURES

Metal cone picture tubes permit the
use of spherical face plates of uniform
thickness that allow receiver manufac-
turers to use standard available de-
flection components that produce pic-
lures of consistently high quality.
Employment of the Westinghouse 21-
Inch RELIATRON Metal Cone Pic-
ture Tubes enables you to meet the
orowing demand for larger screen TV
receivers, to deliver a better picture,
and at the same time, to realize im-
portant savings in your production
operations.

The new RELIATRON metal cone
tubes now are available in quantities
which permit immediate delivery of
production-size orders. For complete
details. write Dept. B-204.
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Step Frequency Oscillator

In a new step oscillator, 17-fixed fre-
quencies are provided at the turn of a single
knob. Weighing 7-pounds, the instrument is

designed for use in the laboratory, for pro-
duction line festing of amplifiers, filters, re-
corders; and in telemetering applications.
A unique gain stabilizing circuit holds am-
plitude variation over the entire frequency
range to less than +0.2db. Use of Toroid
coils is an important factor in assuring an
overall frequency stability of better than
+1%, including replacement of tubes. The
more 60 db signal-to-hum ratio is maintained
at all output levels, and known resistive
output impedance is provided through the
use of a ““T” pad attenuator. The frequencies
supplied on the standard model cover the
audio range. Other frequencies are available
and any 17 will be provided on request. Dis-
tortion is less than 0.7% throughout the
range.—Pulse Techniques, Inc., I411 Pali-
sade Ave., W. Englewood, N. J—TELE-
TECH & ELECTRONIC INDUSTRIES

Audio Oscillator

Model TO-100 has twenty fixed center-
frequencies and Is especially useful for
checking sub-carrier equipment. The stand-

ard model is furnished with FM/FM tele-
metering frequencies from 400 to 70,000
CPS. Other frequencies between 200 and
100,000 CPS are available on special order.
Selected by a push-button control, each fre-
quency can be varied plus or minus 10%
by a calibrated control. Each frequency is
accurate to plus or minus 1% and an inde-
pendent sub-panel control i1s available for
each frequency for more accurate setting if
necessary. Output is adjusted by a continu-
ously variable calibrated level control from
either low impedance output terminals or a
600 ohm connector. Waveform distortion is
kept to a minimum. Maximum total distor-
tion at full output is less than 19, Calibra-
tion of an unknown external signal is pro-
vided by a zero beat indicator.—Teletronics
Lab., Inc., 54 Kinkel St., Wesibury, L. 1.,
N. Y—-TELE-TECH & ELECTRONIC IN-
DUSTRIES

Planetary Gearing

Designed to mount directly on a 1/160 HP
or a 1/50 HP “Moto-Mite” permanent mag-
net, the planetary is available in eighteen
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different ratios between 17.8 to 1 and 21,
808 to 1. The torque varies with the reduc-
tion up to a niaximum continuous torgue ol
1000 oz./in. for the higher ratios, Back lash
is held to close limits. The standard unit
has four-hole flange niounting and a 5/16
in. diameter shaft extention, 1% in. long.
Gear train and motor are completely en-
closed in one integral cover. The output
shaft and last stage carrierr are made in one
integral piece. All assemblies are heat
treated. All gears are precision cutf. Units
can be supplied for most standard dec volt-
ages.—Globe Indusiries, Inec., 125 Sunrise
Place, Dayton 7, Ohio.—TELE-TECH &
ELECTRONIC INDUSTRIES

Rheostats

Three new power rheostats incorporate an
extra deep ceramic core on which the re-
toroidally wound and

sistance wire is

e

e

bonded with vitreous enamel. The result is
better heat dissipation and a more conserva-
tive power rating. An exclusive torsion
spring assembly provides positive and con-
stant brush pressure. Other features con-
tribute long rotational life, minimum back
lash, low contact resistance, and smooth,
practically stepless resistance contirol. Units
in 50, 75, 100, and 150 watt sizes are available
in a range of resistance values. Special types
with tapered windings, mounting and shaft
assemblies for non-standard panels, auxiliary
switching attachments, off positions, tandem
units, enclosures, etc., are also produced by
this concern.—Tru-Ohm Products, 2860 Mil-
waukee Ave,, Chicago 18, Ill.—TELE-TECH
& ELECTRONIC INDUSTRIES

Miniature Servo Motors

A new miniature precision servo motor
measures approximately 1 in. in diameter
and slightly over 1 in. in length. Units are

I s "
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available for frequencies varying from 60 to
400 CPS, and in 2, 4, or 8 pole construction.
Stall forque ranges from 0.25 to 0.35 oz/in.
Qutput shaft can be supplied to suit, with
or without integral pinion.-——G-M Labs., Inc.,
4300 N, Knox Ave. Chicago 41, IIl.—TELE-
TECH & ELECTRONIC INDUSTRIES

Subminiature Connecfors

The new subminiature rectangular series
SM-20 connectors are available in 11, 14, 20
and 34 contacts for #20 AWG wire. Physical
size is reduced 30% without sacrificing con-
tact pin diameters. The husky 0.040 diameter
pins are standard with series SM-20. Con-
tacts are precision machined phosphor
bronze assembled in a unique floating, non-
rotating arrangement to insure self-align-
ment of each individual contact. Positive
polarization is also featured to guarantee
contact engagement only in the proper posi-
tion. Voltage breakdown at sea level under
normal conditions is 1400VRMS. Current
rating is 5 amps. Maximum wire size is
#20 AWG. Contact engagement length is
9/64 in. Weight of plug and receptacle is
.25 oz.—DeJur-Amsco Corp,, for Continental
Connector, 45-01 Northern Blvd., Long Is-
land City, N, Y.TELE-TECH & ELEC-
TRONIC INDUSTRIES

Potentiometers

A new series of 360°, continuous rotation,
3 in. o.d., high-precision potentiometiers in-
cludes Model L with bushing mounting and

sleeve bearings; Model LS with servo lic
mounting and Oilife bearings; and, Model
LSP with servo lid mounting and ball bear-

4912 MaE )
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ings. Models L and LS have standard lineari-
ties of +0.5% in resistance ranges from 10
K to 100 K ohms. Other versions, manu-
factured to order, have linearities as high as
+0.19% (5K ohms and above)}. All Model L
units are equipped with foolproof phasing
ring clamps; hence, phasing is easily ac-
complished in the field, and, each section of
ganged assemblies can be phased inde-
pendently. Extra taps can be spoiwelded at
the factory with a tolerance of +1°. Thirty-
three taps can be made in a single section;
and up to eight sections of the Model L can
be factory-ganged on a common shaft.
Double shaft extensions are optional. All
electrical connections are spotwelded. The
Model L series supersedes the Model F, but
generally is physically and electrically in-
terchangeable with Model F series units de-
signed into or installed in existing equip-
ment though the o.d. of the Model L is only
3 in. compared with 3 5/16 in. for the Model
F —Helipot Corp., South Pasadena, Calif.—
TELE-TECH & ELECTRONIC INDUSTRIES

Regulated Power Supply

Model two adds inherent reliability to
ripple combined with noise and jitter 1/3
mv or less; impedance level of 1/20 ohms
down to zero frequency throughout load
range. A 15 uf oil condenser is incorporated
directly across the output terminals. Con-
servatively load is rated at —1000 ma. Her-
metically sealed {ransformers and chokes
have grain-oriented cores. Extra heavy
filtering affords maximum front end effi-
ciency before regulator. Amplifier has high
gain, high stability, and balanced input. In-
put 50/60 CPS, 115 v. For bench or rack
mount.—Eastgap Co., 285 Columbus Ave,,
Boston 16, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Dot Generator

The Model 102, pin point pattern Cathode
Ray doi Generator of ultra-short pulses,
provides means for critical checking, com-
parison and measurement of TV Dpicture
tubes, screen phosphors, deflection yokes,
ion traps, electrostatic and electromagnetic
focus guns, focus coils, and spot size and
shape. The unit is equipped with 2 coaxial
output cables.—Research Electronics Labs.,
Roslyn, Pa.—TELE-TECH & ELECTRONIC
INDUSTRIES

X Band Test Setf

Model 108 X Band Test Set is capable of
meeting all engineering requirements for a
complete radar test; and also is able to per-
form a variety of test functions on other
equipment operating in a frequency range
from 8,500 to 10,000 megacycles, The instru-
ment combines the function signal generator,
spectrum analyzer, power monitor and
wavemeter in a single package; and is small
and light enough to be used as a field test
or laboratory instrument. —Century Metal-
eraft Corp. (Electronics Div.), 14806 Oxnard
§t.,, Van Nuys, Calif —TELE-TECH &
ELECTRONIC INDUSTRIES

Navy Coniract Awarded

The National Company, Inc., Malden
and Melrose, WMass., manufacturers
of electronic equipment, has been
awarded a contract from the Bureau of
Ships, U. S. Navy Dept. The contract
is for the manufacture of communica-
tion radio receivers and it is estimated
that it will exceed $1,250,000.

TELE-FECH & ELECTRONIC INDUSTRIES ¢ April 1953
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— : —== The G-R Type 1931 -A Modulation Monitor

FOI" ACCU"G"E Rehab’e and Type 1932 -A Distortion and Noise Meter
are highly accurate instruments widely used

—— in broadcast stations for monitoring modula-

and F C C Approved tion and measuring distortion and noise in

audio frequency circuits. Transmitter opera-
tors find these instruments convenient and
extremely reliable in operation. They meet all

- FCC specifications.
M eagsuremen fS o f The Distortion and Noise Meter is a most

MODULATION, Mgt i il e oo 4
from 50 to 15,000 cycles _and harmpnics to
DISTORTION B e

frequency, audio voltage, AVC characteristics
dnd N o ' s E and hum level, has adapted it to a wide variety
of measurements m the communications labora-
tory. This Meter is also used for the production

checking of radio receivers, attenuators, audio
amplifiers and oscillators, and electronic instru-

in fhe BraadCGSf S!‘aﬁon ments and components.
The G-R Type 1931-A Modulation Monitor

* Operales over a wide carrier-frequency range — 0.5 lo
& Mec. or 3 to 6 Mc. depending upon tuning coils used,;
etther sel supplied with mstrument.

* Continuously indicates percentage modulation of either
positive or negative peaks, as selected by a panel swilch —
meter range is 0 to 1109, on positive peaks, 0 to 1009,
on negative peaks.

Y Provides a very useful overmodulation alarm whose
fashing rale increases markedly when modulation peaks
are in excess of a predetermined level sel by a panel dial.

* Requares about 0.5 wall input R-F power.

* Measures the relative magnitude of any carrier shift
occurring during modulation.

Type 1931-A  Modulation Monilor . % Has two low-dislortion audio-oulput circuils operaling
1 0.5 30 8 .[M-C ar 3 to 60 A‘{C. i 3440-00 fr()m Xﬁ"ba:"{lfg d‘iﬁds recglﬁeys
Type 1931-P5 .. . 0.5 to 8 Me. Extre Tuning Coil. ... 16.50 One is maiched to a 600-ohm line for audible monitoring.

Other output supplies a fasthful reproduction of the carrier
envelope for measurement of transmitler distortion and
noise with the aid of a disltortion and noise meter —
outpul amplifier is flat lo within 1.0 db. from 30 to
30,000 cycles,

Type 1931-P6...3 to 60 Mec. Exira Tuning Coil .. ... 18.50

The G-R Type 1932-A Distortion and Noise Meter

d Fealures rapid and continuwous frequency adjustment over
the entire audio frequency range — one main tuning conirol
and push buttons are used.

* Includes a high pain amplifier which belances to a null at
frequency set by the main tuning dial, and thus passes to the
meter circuit only the dislorlion components present.

4 Measures distortion values as low as .059; 0.109, above
7,500 cycles.

% Detects noise levels down to 200 wv — instrument noise 1s
considerably less than §0 db,

* Accuracy 1s essentially =5%, of full scale for distortion,
noise and dbm measurements.

Type 1932-A Distortion and Noise Meter ... ...3595.

Admitlance Meters ¥ Coaxial Elemenls % Decade Capactlors

Decade Inductors Yr Decade Resistors Yo Disltortion Meters

G E N E R A L R A D | 0 c 0 m pa ny Frequency Meters¥x Frequency Standards ¥¢ Geiger Counters

Impedance Bridges v Modulalion Melers v Oscillators

275 Massachusetts Avenues, Cambridge 39, Massachusetis, U. 5. A, Variacs % Light Meters ¥c Megohmmeters ¥ Molor Controls
90 West St NEW YORK & 920 8. Michigon Ave CHICAGO 8 1000 N. Seusrd St 105 ANGELES 38,

Noise Melers ¥ Null Delectors w Precision Capacitors
Pulse Generalors tv Stgnal Generators ¥ Vibralion Melers ¥ Stroboscopes r Wave Fillers
U-H-F Measuring Equipment Yt V-T Voltmelers Yr Wave Analyzers ¥t Polariscopes
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the world’'s

most widely used
Electronic Supply
Guide

ALLIED’S
236-PAGE 1953
CATALOG |

Simplify and speed the purchasing of all your

electronic supplies and equipment, Send your orders to us
at ALLIED —the reliable one-supply-source for ol |

your electronic needs. Depend on us for the world's largest
stocks of special-purpose electron tubes, test instry nts,
daudio equipment, electronic parts (transformers, rme
capacifors, controls, etc.) and accessories—everything for
industrial ond communications application, for research,
development, maintenance and production. We make
immediate shipmen! from complete quality lines T':f are
always in stock. Send today for your FREE copy l'-fhe 1953
ALLIED Cotalog—the complete, up-fo-date guide

the world's largest stocks of Electronic Supplies fi

Industrial and Broadcast use,

One complete
dependable source for
everything in
electronics

Loudspeaker Driver

Type 7304 heavy duty permanent magnet
driver unit is adaptable for use with 30A and
40A, re-entrant hours. A new acoustic cham-
ber enables the 730A to handle peak inputs
of 80 w. with a continuous power rating of
40 w. The average sound level produced by
the 30A horn is 104 db with a warble fre-
quency source of 200 to 5000 cps at level
about 10-"* w. per sg. com at 30 ft. on axis
at rated power of 40 w. With the 40A horn
the sound level produced under the same
conditions is 107 db. Frequency response is
200-7000 cy; voice coil impedance is 8 ohms.
The use of an extra large ‘‘Alnico 5’ magnet
with a low leakage field and a phenolic
diaphragin.  with exceptional mechanical
strength make this unit extremely efficient
and rugged. The complete coil and diaphragm
assembly is easily replaced in the field. The
unit is equipped with a removable weather-

=

proof housing and the case is drilled and
tapped to mount a 70V line matching trans-
former internally. Transformer 15037X,
comes equipped with a mounting bracketl
and screws and must be ordered as a sepa-
rate item when reguired. Overall dimen-
sions: base, 5% in. diameter; height, 7 in.
Finish is hammertone gray.—-Altex Lansing
Corp., 9356 Sania Monica Blvd.,, Beverly
Hills, Calif.-TELE-TECH & ELECTRONIC
INDUSTRIES

New Generafor

A new signal generator covers the VHF
and UHF frequency range from 54 MC to 330
MC in the first band, and from 300 MC to
950 MC in the second band. The instrument
has a calibrated frequency dial, a power out-
put mefer, calibrated output attenuator
{wave guide beyond cut-off) and a regulated
power supply. The approximate front panel
dimensions are 9i% x 11 x 14 in. The two rf
ranges are calibrated in megacycles with an
accuracy of =29%. The band of 54 MC to 330
MC is covered in approximately 28 turns of
the tuning contreol. There are graduations
every 3 MC on the range. The 300 to 950 MC
band is covered in approximately 11 turns
of the tuning control and the dial is gradu-
ated every 10 MC. The rf output voltage is
continuously wvariable over the range of 10
to 100,000 pgv from 54 to 950 MC. OQOutput is
available at the type N connector on the
front panel. The output is constant to =3 db
of the graduated reading when the meter
is adjusted to the proper scale reading. Pro-
visions for external audio modulation have
been included. The regulated self-contained
power supply is 110-130 v. 60 cycle ac.—
Conn. Telephone & Electric Corp., Meriden,
Comn.—TELE-TECH & ELECTRONIC IN-
DUSTRIES

Rectifier Kif

“Build-your-own” selenium rectifier kit
enables the assembly of a wide range of
selenium rectifier stacks at substaniially re-
duced costs. Included in the compact, self-
contained wunit are all the necessary com-
ponents for assembling any one of four dif-
ferent types of selenium rectifiers: half-wave
rectifier, full-wave center-tap rectifier, full-
wave bridge type and full-wave battery
charger. The rectifiers can be assembled for
approximately half the cost of conventional,
ready-made {ypes and in only a matter of
minutes. Moreover, they can be easily dis-
assembled and the parts used to produce
other rectifier types. Sufficient components
are available to build any one of 12 rectifier
stacks for use in a wide range of ac to dc
applications. Applications include dc office
machine conversion, and power supplies for
de motor speed controls, relays, electromag-
nets, solenocids, brakes, chucks, clutches,
separators, and similar components. The Kit
is also ideal for Dbuilding prototypes in the
laboralory.—Federal Telephone & Radio
Corp., Cliffon, N. J—TELE-TECH & ELEC-
TRONIC INDUSTRIES
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IRVANENT SEALNG
ESISTANGE T0 HEAT 1+
YTRENE LOWLOSS

Solder-seal Terminals by General Ceramics —

=
—

engineered for severe service and extra depend-
ability — effect a permanent, positive hermetic
seal practically immune to mechanical and ther-
mal shock. There are no plastic or rubber gaskets
to age or deteriorate in these reliable terminals.
Soft-soldering to closures is accomplished easily
and quickly. General Ceramics Solder-Seal Ter-

minals are available in a wide range of sizes and

shapes to meet almost every requirement.

HERMETIC SEALING PROBLEM?
Call, wire or write General Ceramics, todayt
Sales engineers, thoroughly famifiar with your problems, are
available for consultation; no obligation.

'/ CERAMICS and STEATITE CORP.

s o]

GENERAL OFFICES and PLANT: KEASBEY, NEW JERSEY

N PORCELAIN, FERRAMICS, LIGHT DUTY REFRACTORIES, CHEMICAL STONEWARE, IMPERVIOUS GRAPHITE AND FERRAMIC MAGNETIC CORES

TELE-TECH & ELECTRONIC INDUSTRIES = April 1953 119
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High Impedance
Millivolt Measurements
Above 5 MC

Below the input voltage level of 25 mV germanium diodes and other crystal rectifiers
are nearly square law detectors. When combined with o high impedance vacuum tube
millivoltmeter for DC, having 1 mV full scale deflection at 6 megohms input impedance,
these crystal rectifiers can be used as *'pseudo-thermocouples™ for high impedance milli-
volt measurements at input wattage levels substantially lower (microwatts) than those
of ordinary heater type thermocouples (milliwatts). This is particularly vseful for mV
measurements above 5 MC since liftle in the way of instruments hdas been available in
those higher frequency ranges, so far.

It Measures
Where Others Fail

Millivac MV-18B RF-mV-Meter

® Measures RF signals down to a single mV and DC down to
50 microvolts.

® Wide Frequency Range (1 MC fo 200 MC flat within 10%
directly calibrated. Useful up to 2,500 MC with calibration
chart).

e Minimum (Circuit Loading (new “MINIMUM CAPACITY
PROBES” have 1.0, 1.5 and 2.8 MMF rated input capacities).

® Wide Voltage Range (RF 10mV to 1,000 V, directly cali-
brated TmV to 10mV by chart—DC 50 microvolis to 10mV,
directly calibrated).

® Square Law Dial For Vacuum Thermocouples and High Im-
pedance “Pseudo-Thermocouple” Measurements.

MILLIVAC INSTRUMENT CORPORATION
P.O. Box 997, Schenectady, N.Y,

120

Bridge Indicator

An approximately logarithmic response
provided by type 615-A bridge indicator al-
lows balancing from coarse to extremely

. ;
sensitive fine without the freguent range
changes normally required with bridges. A
large indicating meter permits precise wvisual
null-detection. An output jack for earphones
is also provided. Since the output is virtually
logarithmic with respect fo input over a
range of 10,000 to 1 (80 db), precise aural
null-detection is possible without extreme
concentration or strain on the part of the
operator, even in noisy surroundings. Fre-
quenecy response is flat from 60 cps to 20 KC,
Input voltage ranges of 0.1 v. and 0-100 v.
are provided. Maximum output is 1 v.—Her-
mon Hosmer Scott, Inc., 385 Putnam Ave.,
Cambridge 39, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Timers

Standard and special purpose timers are
being produced for military and commercial
applications. Among these are navigational

stop watches produced in accordance with
Air Force specs MIL-W-5605 (shown in
photo) and MIL-W-6510. Other types are
manutactured for inclusion In radar equip-
ment. Custom designed timers are available
for production, testing, research and broad-
casting. Engineering consultation service
furnished for special purpose units.—Wak-
mann Watch Co., 15 W. 47th 8t, New Yok
36, N.Y.—TELE-TECH & ELECTRONIC IN-
DUSTRIES.

Air Blower

A small, lightweight, direct-driven, brush-
less, axial-flow blower (turbine) will pro-
vide high air pressures in combination with

s

relatively low volumes. It is powered by
totally enclosed induction motors (no
brushes, sliprings, centrifugal switches or
belts) built on a single shaft. Units are avail-
able for 1, 2 and 3-phase operation, 50-60-
400 CPS and wvariable frequency. Overall
diaineter is 714 in. and length varies with
number of stages (static pressure) and type
of power supply. Pressures range from 5 to
28 in. W.C—Rotron Mfg. Co., Inc.,, Schoon-
maker Lane, Woodstock, N, Y.—TELE-TECH
& ELECTRONIC INDUSTRIES

TELE-TECH & ELECTRONIC INDUSTRIES °* April 1953
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AL The Show, see-

- a quick
soz‘luhon.&jo all
closure problems!

SPECIAL

Cases c':lhnud Cc;vers

“Visit Booth 3-208 LR.E. Electronics Show! See the standard cases
and covers that solve special closure requirements, economically.
Hudson stocks hundreds of types, sizes, shapes with dozens of
optional features available. Precision drawn and thoroughly inspected
to simplify the work of engineers, designers and purchasing officials.
Ask for a copy of the Hudson Engineers Catalog File.
It’s yours without obligation!

HUDSON TOOL and
DIE COMPANY' Inc.

412 SO. FOURTEENTH STREET, NEWARK 7, N. J.

PRECISION DRAWN CASES AND COVERS AND QUALITY METAL STAMPINGS FOR THE ELECTRONIC, NUCLEQNIC AND FELECTRICAL INDUSTRIES
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EBY CROSSOVER NETWORK

combines UHF and VHF

Into a Single Antenna System

The EBY CROSSOVER NETWORK
is a device designed. for insertion
between the UHF and VHF antennas
in such a manner as to minimize
interference and signal losses. The
insertion loss of this device over both
the 54 to 216 MC, VHF range, and -
the 470 to 890 MC, UHF range,
is approximately 1 db which is much
less than losses obtained using dual
transmission lines and a UHF

switching unit.

The EBY CROSSOVER NETWORK
has been thoroughly field
tested and gives superior

performance.

The EBY CROSSOVER NETWORK
is in production.

Samples and further
information on request.

WRITE TODAY TO:

-
Can'aiso
be mounted
on'Crossarm;

One line
10 receiver

e, fF, B}/mc.

4704 Stenton Avenue

122

+ Philadelphia 44, Pa.

Demagnetizer

An ac magnet assembly permits the re-
moval of residual permanent magnetism
from the sound recording heads of rmagnetic
?;h$3' o

tape recorders. Extended pole pieces of the
Demagnetizer fit the contours of all standard
recording heads. It is furnished complete
with cord and plug for connection to 110-
115 volt ac outlet. Demagnetization with this
device is simple and can be done in a few
seconds. When the output of the tape re-
corder has hbecome nocisy due to the ac-
cumulation of permanent magnetism in the
recording heads, demagnetization can effect
a significant improvement in machine per-
formance. List price $12.00.—Audio Devices,
Inc., 444 Madison Ave,, New York 22, N, Y.—
TELE-TECH & ELECTRONIC INDUSTRIES

Shielding Enclosure

According to tests made by the HopKkins
Engineering Co. testing laboratory, the sup-
pression of radio interference and the at-
tenuation characteristics of a new type of
prefabricated enclosure with a single sheet
copper shielding layer, are as good as the
conventional cell-{ype room made of copper
screening. The portable RFI solid enclosure
consists essentially of heavy copper sheet
panels holited to rigid copper-plated chan-
nels. RF leakage is minimized at the seams
by tensioners. Inexperienced personnel can
assemble or disassemble a room indoors or
out, in a few hours with standard tools.
Available 8 feet high in eight floor sizes
range from 6 x 8 feel to 15 x 10 feet. Each
unit has as optional equipment air condi-
tioning and provisions to accommodate
mechanical or electrical power, water, gas,
and air services.—RFI Shielded Enclosures,
Inc., 3634 N. Lawrence St.,, Philadelphia 40,
PaEJTELE-TECH & ELECTRONIC INDUS-
TRIES

o TER N GED e SE DD D B G A S S,

“INDUSTRIAL”

for

ELECTRONIC
COMPONENTS

Precision engineered electronic compenents and

connecting devices for all your needs.

e LAMINATED TUBE SOCKETS

» TERMINAL STRIPS

« WIRED ASSEMBLIES

's BAKELITE STAMPINGS

+ TERMINAL RODARD ASSEMBLIES
——NEW ITEMS~—

» TUNER STRIPS, SOGKETS and BRACKETS

} for URF

Our extensive design and production faciiities are

javailable for devcloping your special requirements

.and applications. Representatives im prinecipal

lgities throughout U. S. A. Call or write for

samples and information. ORegon

7-1881. Visit with as at Booth 2«

101, {RE Conventian, Grand Cemiral

Palace Mar. 23-26.

Dapt.

1
!
|
|
!
|
|
|
I
i
I
{
£
|
|
i
I
!
i
I
|
I
|
I
!
|

" INDUSTRIAL HARDWARE Mfe. Co; Inc.

*109 PRINCE STREET . NEW. YORK 12,-N. Y.

.
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Infar

for military aircraft applications

IMPORTANT FEATURES

® Designed to meet U, §. Air Force Relay

Spacification MIL-R-5757

@® Palladium Contacts . , . Six-pole,

doubie-throw design

& Moisture-free-gas-filled ...
Hermetically sealed

S T e

Immediately available to prime sup-
pliers and sub-contractors of military
aircraft equipment, the new RCA-
203W1 DC Relay is designed for
general use throughout the electrical
systems of military aircraft.

Builrto operate under severe service
conditions, and in any mounting posi-
tion, the RCA-203W1 will provide
longevity of service under extremes
of temperature, humidiry, shock, vi-
bration and voltage variations, Be-

el e

il

.-%»'é&_ o
GELaT

e R e e A R R S

RCA-203W1 D RELAY

« « « Specifically produced for military re=
quirements by the Electronic Components

activity of the RCA Tube Department.

cause it is hermetically sealed in a
steel envelope which is evacuated and
filled with moisture-free gas, the coil
and contacts are impervious to dust,
moisture, and corrosion.

Its 6-pole, double-throw construc-
tion features palladium contacts rated
to handle 2 amperes with a resistive
load at 26.5 volts dc and 1 ampere
with an inductive load at the same
voltage. Contacts are arranged in a
break-before-make sequence.

TELE-TECH & ELECTRONIC INDUSTRIES * April 1953
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A technical bulletin covering ratings,
dimensions, terminal connections,
operating information, and descrip-
tive data on shock, vibration, and life-
tests, is yours for the asking. Just
write RCA, Commercial Engineering,
Section 37DR, Harrison, N. J.. .. or
contact the nearest RCA field office.

FIELD OFFICES: (East) Humboldt 5-3900,
415 S. 5th Street, Harrison, N. J. (Midwest)
Whitehall 4-2900, 589 E.1llinois St., Chicago,
1ilinois. {(West) Madison 9-3671, 420 S. San
Pedro St, Los Angeles, California,

HARRISON, N. J.
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122-101-14 —Designed for Septar base
tubes such as the 826, 829, 832, etc., this
special socket has an anodized aluminum
shell and provision for mounting mica button
capacitors directly to the socket base. Five
nickel plated, phosphor bronze retaining
springs hold tubes securely in place and per-
mit trouble-free operation in any position. A
recessed base, solidly mounted on fungus re-
sistant, phenolic washers, positively eliminates
any contact movement,

122-217-8 thrv 122-228-8—A series of cer-
amic wafer sockets designed to accommo-
date standard receiving tubes. Locating
grooves speed tube insertion . . . beryllium
copper retaining springs hold tubes firmly in
place. Recessed phosphor bronze contacts

JOHNSON
SPECIAL SOCKETS

Engineered for longer life
Designed for top performance

JOHNSON electrical components in¢clude a complete
line of special sockets for virtually every electronic
application. Engineering skill, the result of years of
specialized experience, and the most modern manu-
facturing facilities assure you of stock or custom-
fabricated sockets that are both durable and de-
pendable.

The special sockets shown here, variations of
JOHNSON standard types, were designed to meet
the punishing requirements of the 100 hour salt spray
test. Construction successfully resists salt water cor-
rosion, moistyure condensation, and fungus growth; all
contacts and contact springs are heavily silver plated
to insure low loss and a positive electrical connection.
Terminals are hot tin dipped, bases are of grade L-4
Steatite insulation with glazed top and sides. To pro-
vide added protection, all other surfaces are DC-200
impregnated.

prevent movement; countersunk rivets and
boss located mounting holes permit sub-panel
mounting.

122-211-14—A bayonet type socket for all
tubes equipped with "50 walt' bases. Double
berylliium copper filument contacts (.0005"
silver plated), and hot tin dipped integral
solder terminals insure positive contact with a
minimum loss. Brass shell is .0003" nickel
plated—ceramic base extends beyond con-
tacts, increasing breakdown voltage rating.

JOHNSON special sockets, made to order in
production quantities, meet all JAN material
specification requirements. The complete
JOHMNSON standard socket line is listed in
catalog 973, available on request,

Inquires are invited, and wherever possible we will gladly quote on "specials’ fo
Y meel military requirements.

E. F. JOHNSON

CAPACITORS, INDUCTORS, SOCKETS, INSULATORS, PLUGS, JACKS, ﬁlAl.S, AND PI 67 LIGHTS

208 SECOND AVENUE SOUTHWEST

COMPANY

. WASECA, MINNESOTA
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Transisfors

Point contact transistors will be in full
production and available for industry in
June of this year. New production machin-
ery facilitates the production of this unit

in very large quantities. This new Elec-
tronics Division is also working on new
transistor applications for aircraft industry.
—Hydro-Aire, Inc., 3000 Winona Ave,, Bur-
bank, Calif.—TELE-TECH & ELECTRONIC
INDUSTRIES

Position Encoder

An Angular Position Encoder is available
which can be used for indicating instantane-
ously angular shaft positions of 360° or less
with 0.19% accuracy without the use of gear-
ing. A maximum shaft speed of 100 rpm is
presently possible. The unit can be con-
nected directly to electro-mechanical print-

ers or card punch equipment to provide
decimal digital data. The heart of the equip-
ment is a new coded multi-segment com-
mutator which transmits signals to a relay
rack and provides data that can be recorded
in decimal digital form either on a printed
tape or a punched card. The system includes
three major components—the commutator
which mounts on the rotating shaft, a relay
panel and a thyratron holding circuit.—
G. M. Giannini & Co., Inc,, 117 E. Colorado
St., P. O, Box N, Pasadena 1, Calif —TELE-
TECH & ELECTRONIC INDUSTRIES

Connector Kit

The Varicon kit contains all parts needed
in assembling Elco's miniature connector
Varicons. Variations in arrangement of con-
tacts at time of assembly make possible ¢on-
struction of connectors with the same num-
ber of contacts, but with different polarity,
adding greatly to wversatility of connector
systeims. Some of its unusual features in-
clude identical male and female components;
only four basie parts; high current and volt-
age rating; low resistance and low capaci-
tance. Available in general purpose, black
phenoliec; low-loss mica phenolic; natural;
alkyd, natural; or general purpose phenolic
in colors.—FEleo Corp., . Glenwood
Ave., Philadelphia 40, Pa.—TELE-TECH &
ELECTRONIC INDUSTRIES

Tubular Trimmer

New Tubular Trimmer combines the de-
sirable features of extremely small size, easy
mounting, stable performance and economi-
cal price. Knhown as Chemelec Style 335
Tubular Trimmer, its small size and ribbon
type leads offer very low inductance and
uniform, straight-line noiseless adjustment.
Capacity range is from 0.7 to 3.0uf and
working wvoltage is 500 v. Mounting is
through chassis punch-out identical to that
required for tubular ceramic frimmers. Op-
erator works from only one side of chassis
as trimmer is locked in hole by turning ad-
justing serew through top terminal, No ad-
ditional hardware is required. Body is high
temperature polystyrene. When mounted, it
extends only 17/32 in. from the underside of
the chassis, and is only 7/32 in, in diameter.
—United States Gasket Co., Camden 1, N, J.
—TELE-TECH & ELECTRONIC INDUSTRIES
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The Inside Story

" The NEW CE Series

ACCURATE WIRE WOUND RESISTORS

HERMETICALLY SEALED IN CAST EPOXY. EXCEEDS MIL R-93A SPECIFICATION

Scientific progress has made the demand and we believe

the CE series resistors are the answer: —
in the cross-section above, we illustrate the single ho-

mogenous mass that means so much to stability and provides
the ample moisture vapor barrier of this new resistor. Bobbin
and encapsulation become one homogenous mass, surround-

ing the resistance wire with a minimum of strain.
Write today if your requirements are for a hermetically

sealed resistor to withstand a wide variety of environments.

Ask for the literature covering the CE series resisfors.
IN NEW YORK:
Audio 8 Yideo Products Corporation

730 Fifth Ave, * Plaza 7-3091

EXPORT AGENTS:
Frazar & Hansen, Limitec

30] Cloy Street
San Francisco, California, U.5.A.

CINEMA ENGINEERING CO

YS10 WEST VERDUGO AVENUE, BURBANK, CALIFORNIA

TELE-TECH & ELECTRONIC INDUSTRIES = Aprii 1953
www americanradiohistorv com
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new

HEPPNER

“GUARANTEED COUNT"" ELECTRO-DYNAMIC

speakers

With EXCLUSIVE “No-Rub” Voice Coil

ABSOLUTE UNIFORMITY TO YOUR SPECIFICATIONS BECAUSE:

® EACH FIELD COIL GUARANTEED TO CONTAIN GIVEN NUMBER OF
TURNS within standard tolerance. Quality fully controlled
because all coils are wound by Heppner. No wire-stretching
or other quality-reducing shortcuts. Resistance and wire
size to your exact specifications.

Pl

@ THE EXCLUSIVE HEPPNER PERFECTLY ROUND “NO-RUB’’ VOICE
COIL is now available in Electro-Dynamic Speakers. This

coil is installed perfectly round by means of a Heppner
developed process which eliminates all egg-shaped coils

which cause rubs.

Electro-Dynamic Speakers are available with or without
bucking coils, transformers, plugs and/or brackets to your

specifications.

Engineered for efficiency and fine acoustical performance.
Exceptionally thorough final inspection.

Write for
further information today.

Available in 3", 4", 5/, 614",
10", 127 sizes.

HEPPNER

MANUFACTURING COMPANY

Round Lake, lllincis (50 Miles Northwest of Chicago)
Phone: 62161

SPECIALISTS IN ELECTRO-MAGNETIC DEVICES

126

Representatives;

Yames C. Muggleworth

506 Richey Ave., W., Collingswood, N. J.
Ralph Haffey

2417 Kenwood Ave., Ft. Wayne 3, Indiana
Irv. M. Cochrane Co.

408 So. Alvarado St., Los Angeles, California

High-Vacuum Relay

High voltage. high vacuum relay (PS-32)
with an externally operated de solenoid is
4% in. high with a 300 amp. peak pulse cur-

-.

rent rating, a pulse duration of 3 usec and
a vibration characteristic of 15g’s accelera-
tion. The unit has been designed primarily
for partial ¢il immersion applications for
switching pulse forming networks in radar
installations. The lower portion of the switch
can be hermetically sealed directly into the
pulse forming network case, transformer or
aother oil filled device.—Pioneer Electronics
Corp., 2232 Broadway, Santa Monica, Calif.
—TELE-TECH & ELECTRONIC INDUSTRIES

CR Oscilloscope

Type 514-AD is a portable laboratory type
oscilloscope with 6 cm undistorted vertical
deflection with new direct-coupled vertical

amplifier, flat-faced cathode-ray tube, vari-
able dufy cyele calibrator, direct-coupled
unblanking. Vertical amplifier bandwidth dc
to 10 inc at 0.3 v/cin to 100 v/cm sensitivity,
2 cycles to 10 ine at 0.03 v/em to 100 v/em
sensitivity, rise-time 0.04usec, 0.25usec sig-
nal delay. Time base range 0.1lusec/cin to
0.01 sec/cm accurate within 5% of full scale,

_ improved 5x sweep magnifier. Square wave

calibrator wvariable from 0 to 50 volts, ac-
curate within 3% of full scale, duty cycle
variable from 2¢% to 98% .—Tektronix, Ine.,
P. 0. Box 831, Portland 7, Orve.—TELE-TECH
& ELECTRONIC INDUSTRIES

Molded Rofor

“Knee-Action’” Rotor for use on 134 in.
diameter attenuators and switches features
a molded low loss phenolic enclosure which

1
5

protects its operating mechanism. The unit
cannot be tampered with in field use because
of this enclosure, and this design provides
greater insulation between contacts and
ground, and effectively protfects the switch
interior. Silver alloy contact springs operate
independently of each other and supply uni-
form pressure against the contact surfaces.
The molded insulating material is of ex-
tremely low loss é)henolic and meets all ap~
licable JAN and MIL specifications.—The
aven Co., Dept. MH, 191 Ceniral Ave.,
Newark 4, N. J—TELE-TECH & ELEC-
TRONIC INDUSTRIES

TELE-TECH & ELECTRONIC INDUSTRIES * April 1953
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VOLUME PRODUCT!ON is avallable For
, your extruded ceramics at AMERICAN
LAVA CORPORATION. Several batteries of presses from
10:ton to 100-ton capacity assure the right press for the job.

Ceramics of uniform cross section up to 8% " diameter can
be extruded, sawed dand machined to intricate shapes.
These pictures show par’r of our extrusion equipment and
typical AlSiMag ceramics made from extruded material.,

Send us_your blue prints or sample: lef us show you what: -

we can do for you.

5157 YEAR CERAMIC LEADERSHIP

AMERICAN LAVA CORPORATION"

stfices &y CHATTANOOGA 5, TENNESSEE'

(OTE: Mt ‘
"ﬁ auio ond STRAL
eyELAN

OFFICES: METRQPOUTAN AREA:. 671 Brbod St., Newark, N. 1. "Mitchell 2. BY 50 o SYRACUSE, M. ¥,
PHILADELPHIA, 1649 N, Broad St. Stevensonal 2823 . CLEVELAND 50Y2 Buclid Ave,, Express 1 -6685
CHICAGO, 278 N. LaSalle Sf., Centrql 5-1721 -+ 7'ST LOUIS, 1123 Washinaton Ave., Garfield- 4959
SOUTHWEST: Jafin A. Greén Col, 6815 Oriole D, Dallas 9, Dixon 9918 '+ HEW ENGI.AND 1374
Mass. Ave,, Cambridae, Mass.;Kirklund?dd?S . LOS ANGELES, 5603:N sHumlington Dr., Capital 1-91 14
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WIRE WOUND—SILICONE
COATED RESISTORS

Cqm[i)lete welded construction from ter-
minal to terminal. Temperature coeffi-
cient 0.00002/deg. C. Ranges from 0.1
Ohm to 55,000 Ohms, depending on Tvpe.
’SI‘rglerance 0.05%, 0.1%. 0.25%. 0.5%. 1%,

b, 5%. e S “

\Vi. - RH TYPE

Available in 25, 50 and 250 watt sizes.
Silicone sealed in die-cast, black anodized
radiator finned housing for maximum
heat dissipation. ;

AT RS TYPE

Available in 2 watt. 5 watt, and 10 watt
sizes. Silicone sealed offering nraximum
resistance to abrasion, high thermal con-
ductivity and high di-electric strength.

DEPOSITED CARBON RESISTORS

Dalohm precision deposited carbon re-
sistors offer the besi in accuracy, stabil-
ity, dependable performance and econ-
omy. Available in !4 watt, 1 watt and 2
watt sizes.

i ) ¢
Carefully cralted in every respect. Dal-

ohm resistors are true power in miniature
—provide the answer to those space prob-
lems.

128

Marker Generator

The addition of precise markers to the
CRT display of a spectrum analyzer permits
quick visual interpolation and differential
estimates without reference to calibration
charts or hard-to-read dials. MG10S micro-

wave marker generator permits the addition
of 4, 2, or 0.5 MC markers to the display of
any S-band spectrum analyzer. This self-
contained unit (9 x 6 x 514 in., weighing
less than 10 1bs.) uses standard receiver-type
tubes and the special harmonie circuit per-
mits continuous coverage of the entire
S-band, 1550 to 5122 MC, and through C-band
at least 6200 MC, Standard units provide a
choice of 0.5, 2 and 4 MC multiple sideband
markers, factory adjusted to an accuracy of
*+1% of the marker frequency. The four-
foot output cable, fitted with a special “Type
N" connector, is permanently attached to the
unit. Internal regulated supply operates di-
rectly from the 115 volt ae.—Vectron, Inec.,
400 Main St., Waltham, Mass.—TELE-TECH
& ELECTRONIC INDUSTRIES

Controllable R-F Inductor

The 65BAl1 current controllable inductor
provides wide range frequency shift or in-
ductance variation beiween 1 MC or lower,
and aboutf 215 MC, or higher, at zero control
current. At least a 7 to 1 variation of fre-

quency is obtainable. The upper frequency

limit with maximum control current is
approx. 30 MC. The unit has a maximum
inductance of 30 uh at zero control current
which can be reduced to 1/50th of this value
by the application of 40 ma control current.
Its @ characteristic versus frequency ob-
tained in funed circuits tends to reduce
bandwidth variations. The inductor has one
control winding and one signal winding so
arranged that there is mnegligible electro-
maghnetic and electrostatic coupling between
ihem.—C.G.S. Laboratories, Inc., 391 Ludiow
St., Stamford, Conn.—TELE-TECH & ELEC-
TRONIC INDUSTRIES

Wheatstone Bridge

Compact fault location Whealstone Bridge
for general laboratory use or field servieing,
Model 6100, measures resistance between 1
and 1,011,000 ohms to an accuracy of +0.1%
+0.01 ohm. Housed in an aluminum case,
the 6100 Bridge weighs only 8 1bs. and meas-
ures 875 x 735 x 534 in. including removable
1lid. In addition to measuring resistance, it
locates grounds, crosses, opens, and shorts
by the Murray, Varley, Hilborn, or Fisher
Loop and Capacitance tests. Dial settings can
quickly be converted to show the exact dis-
tance to the fault, The instrument includes
a built-in battery operated power supply
and a new type of galvanometer desighed
for troublefree performance under rou%h
handling.—Shallcross Mfg., Co., Collingdale,
Pa.—TELE-TECH & ELECTRONIC INDUS-
TRIES

for every application...

mosfcomplefe—
meost diversified
line in the world!

from a professional

boom stand to a

flexible goose neck to a tiny
fitting—whatever your need in
mike stands ond occessories—
depend on it, ATLAS has it for
you. Designed and manufoc-
tured for highest stability,
quiet, ease of operation, dura-
bility. And bocked up 100%
by ATLAS—world leader in mike
stands, public address loud-
speakers and accessories for 21
yeors.

Compare them all at your dis-
tributor—You’ll make your next
mike stand an ATLAS.

NO SHORT
CIRCUITS

Made of ETHYL CELLULOSE ...
A TOUGH, DURABLE PLASTIC

For Exira Strength

“D’ WASHERS
TO FIT OUR
CABLE CLIPS

Write for Sample and
Full Information

5259 N. AVONDALE AVE. » CHICAGO 30, ILL.

Wesl Coost Representalive:
5777 West Pico Bivd. o Los Angeles 19, Calif.
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New Device Combines CRO
and Specirophofometer

The American Optical Co. and the
Allen B. Du Mont Labs., have developed
a rapid-scanning spectrophotometer.
This unique combination of optical
spectrophotometer and cathode-ray os-
cillograph produces spectrophotometric
curves instantaneously on the cathode-
ray screen. The rapid operation of this
spectrophotometer is accomplished by
the use of an oscillating mirror which
scans the image of the spectrum across
a slit placed in front of a photocell. The
result is a curve on the cathode-ray
screen in which the amplitude of the
trace at any instant is proportional to
the intensity of a particular wavelength
of light. Both coordinates of the curve
are linear and either or both may bhe
expanded.

The spectrophotometer will handle
transparent, solid, or liquid samples up
to 100 mm thick. By means of a separate
reflection attachment, the instrument
will produce data from opaque solids or
powders. The portion of the spectrum
covered by the instrument ranges from
400 to 700 millimicrons. This range is
scanned at an interval of 1/180 of a
second, at a repetition rate of 60 times
per second. Because of this high scan-
ning rate, the rapid-scanning spectro-
photometer is particularly adaptable to
the investigation of rapidly changing
spectra, problems which require tele-
metering or simultaneous transmission
of spectrophotometric data to several
points, or to production control where
continuous monitoring is desired.

TV Changes
af Corning Glass

Campbell Rutledge, Jr. has been ap-
pointed to the newly created position
of assistant general manager of the
Electrical Products Division of Corning
Glass Works, Corning, N. Y. and Forrest
BE. Behm, Jr. is the new manager of the
division’s Pressware Plant which pro-
duces television bulbs. Mr. Rutledge
had held a similar post in the company’s
Technical Products Division. Mr. Behm
succeeds Paul T. Clark, former Press-
ware Plant manager, who has just been
appointed manufacturing manager of
Technical Products.

 BOTTOM VIEW.
COVER REMOVED

THE SP-600-JX
Communications Receiver
USES ROTARY TURRET FOR
MAXIMUM SENSITIVITY!

A rotary turret, uniquely incorporated into the “Super-Pro 600-JX,”
makes possible the placement of: the coil assemblies of the two RF
Amplifier stages, Mixer stage and First Heterodyne Oscillator stage
directly adjacent to their respective sections of the four-gang tuning
capacitor and the individual tubes.

Coil assemblies are mounted on the turret. Turning the band selector
switch to any one of the six frequency bands places the required coils
immediately in their correct positions. This arrangement increases
receiver stability, provides uniform maximum performance from band
to band, and simplifies servicing.

Every part of the “SP-600-JX” is designed to the highest standards of
receiver design. The rotary turret is one example of the fine engineering
in this magnificent 20-tube receiver.

The ""SP-600-JX", the only professional
communications receiver available that
provides up to six crystal controlled fre-
quencies, has a range of 540 ke. to 54 mec.
i is now being used by the U. S. Army,
Navy, and Air Force, other governmental
agencies, airlines, the press, maritime,
and commercial services, for both single
channel and diversity reception. Write to-
day for further details.
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ANOTHER EXAMPLE OF

Waterman RAYONIC CATHODE RAY TUBES
have reached stilf greater fieights. Since the intro-
duction of the Waterman RAYONIC 3MPT for
miniaturized oscilloscopes and the Waterman de-
veloped rectangular 3P CATHODE RAY TUBE,
scientists in our laboratories have diligently
searched for a more perfect answer to the perplex-
ing problem of trace brightness versus deflection
sensitivity. The 3XP RAYONIC CATHODE RAY
TUBE is thefr answer to providing a brilliant and
sharply defined trace and high deflection sensi-
fivity at medium anode potentials. When the 3RP
or 3SP tubes are operated at 1000 Volts second

anode and compared against the 3XP at 2000 Volts
on the second anode, the results are astonishing.
For the same size spot, the 3XP light output is
improved by a factor of 4 and its vertical sensi-
tivity is improved hy a factor of 2, with the hori-
zontal sensitivity remaining equal to that of the
other tubes. Because the 3XP is enclosed in a
shorter envelope and is equivalent to the 3RP
and 3SP with respect to interelectrode capacities,
it lends itself readily for high frequency video
work, as well as for low repetitive operation.

3XP TECHNICAL DATA

SIZE :

FACE. .ttt e e e e 1% x 3 inches
LENGTH . o e e e e e e 8.875 inches
BASE. e e e e e e e e Loctal

TYPICAL OPERATING CONDITIONS
FILAMENT . o s ettt e et e et e e 6.3 Volts
....................................................... 0.6 Amps.
ANODE # 2. o 2000 Volts
............................................... Max. 2750 Volts
ANODE F 1. e e 400 1o 690 Volts
GRID FE 1. —22.5 to —67.5 Volts

DEFLECTION FACTOR IN VOLTS/INCH

D3 to D4

B % 5 i o
G 2

&

L
L ey

~ 3IP1&3IP7  JAN RAYONIC CR
 3JP2 & 3JP11 RAYONIC CR TUBES
- 3MP7 & 3MP11 RAYONIC €

-

VAILABLE in P1, P2, P7, and

ety

ONIC CR T

5

i

R

\ _ R TUBES
3RPY, 2,7, 11 RAYONIC CR TUBES

Chain Pulse Amplifier

Greater bandwidth, fast rise time without
overshoot, and high output voltage are said
{o be provided by the new SKIL model 214B

chain pulse amplifier. Fourteen 6AI6
vacuum tubes are used to obtain the maxi-
mum output voltage of 125 v. over a band-
width of 200 cps to 90 MC. It has a pulse
gain of 30 db and a rise time of better than
0.006 usec. Frequency response is flat within
132 db from 500 cps to 80 MC. Phase response
is substantially linear within the pass band.
Power supply is stabilized to prevent fluctu-
ations of gain due to variations in the signal
duty factor. Output connection of the model
214B is at the end of 15 in. of coaxial cable
and is designed to fit the neck of a CR tube
or be connected to other equipment without
alteration or special connectors, Two output
impedances are provided: 500 ohms and
5000 ohms.—Spencer-Kennedy Labs., Ine.,
Dept. TT, 186 Massachusetts Ave., Cam-
bridge 39, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Selenium Rectifiers

Type V-75HF high-voltage selenium rec-
tifiers are designed with ferrule terminals
for insertion into standard 30-amp fuse elips.

The diameter of the uniis is 9/16 in, Type
VT5HF is 314 in. long and the type ViOOHF
is 4 5/32 in. long. Both units are designed
to deliver 5 ma into a capacitive load at a
de output voliage of 1500 and 2000 v. re-
spectively. These cartridge rectifiers are de-
signed to meet JAN humidity, altitude, vi-
bration and shock specifications. Both units
have been incorporated inte the horizontal
oscillator circuit of video cameras.—Inter-
national Rectifier Corp., 1521 E. Grand Ave.,
El Segundo, Calif. —TELE-TECH & ELEC-
TRONIC INDUSTRIES.

Maiched Diodes

Matched pairs of silicon dicdes are avail-

a balanced mixer reduces the noise eontri-
bution of the local oscillator. Use of matched
pair with one unit or reversed polarity sim-
plifies both the mechanical and electrical de-
sign requirements of the mixer and i-f in-
put circuit. Both the standard IN23B pairs,
the 1N23BM, and the new 1N23BMR with
one 1N23B paired with a selecied 1N23BR
are now available. Both types are matched
within narrow limits for conversion loss,
r-f and i-f impedance, Pairs for other bands
can also be supplied on special request.—
Microwave Associates, In¢., 22 Cummington
St., Bosten 15, Mass.—TELE-TECH & ELEC-
TRONIC INDUSTRIES.
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Whether it’s shells or beads — or good
old American dollars, for that matter —
you just can’t operate successfully
without showing a profit. That’s why

so many progressive companies depend on
Kester quality and performance to
insure maximum results in production at
the lowest possible cost. And we’ll bet
Kester Solder can mean more “wampum”
in your “wigwam,” too!

An engineered adaptation can be made to

your specific requirements with Kester 44’ Resin,
"’Resin-Five’’ or Plastic Rosin-Core Solder . ..

varied core sizes or flux-contents are available
in many different diameters,

SOLDER COMPANY

4210 WRIGHTWOOD AVENUE, CHICAGO 39, ILLINOIS
NEWARK 5, NEW JERSEY + BRANTFORD, CANADA
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WWYV Receiver

Model WWVR facilitates the checking of
instruments with standard WWYV transmis-
sions at any time without special setup.

¥ . o
S e i

e e R e e

Three plug-in front ends permit instantane-
ous switching to optimum freguency for
reception of standard radio frequency trans-
missions. A highly selective audio system
can be switched in for noise-free presenta-
tion of standard audio frequencies. There
are three individual inputs for tuned an-
tennas, one common input for broad-band
antenna use (either balanced 300 ohm or
unbalanced 72 ohm input may be used) and
four tuned circuits at signal frequency. Sen-
sitivity is better than 1 gv. on all frequen-
cies.—Specific Products, 5864 Hollyweod
Blvd., Hollywood 28, Calif —TELE-TECH
& ELECTRONIC INDUSTRIES.

Resistors

The CE resistor series is encapsulated in
cast epoxy. Bobbins and encapsulated ma-
terial are made of low thermal expansion

R HE i i o e i W‘,‘w g "

S o b i PR B 2
plastie. Performance characteristics are said
to exceed Mil-R-93 specifications. The series
will be produced in three general types, us-
ing radjal terminal lugs, radial pigtail leads
and axial pigtail leads. There are 45 types
available from %4 to 2 watts.—Cinema En-
gineering Co., 1410 W. Verdugoe Ave., Bur-
bank, Calif——TELE-TECH & ELECTRONIC
INDUSTRIES,

Collapsible Dolly

A three-wheel dolly, made of sturdy cast
aluminum, folds into one compact light-

triple
threat

Changing temperatures, vibrations, and accelerations weight unit secured by screws into center
f i ) mount easting. This mount also provides a

affect the operation of all instruments. In spite of these hook for optional use of the tie down
chains when using standard or baby tripods.

variables, our products produce the right answers Additional baby trpod  point holders are
because they are properly designed. . . , , _

AIRCRAFT INSTRUMENTS AND CONTROLS
OPTICAL PARTS AND DEVICES
MINIATURE AC MOTORS

RADIO COMMUNICATIONS AND
NAVIGATION EQUIPMENT

Current production is largely destined for our defense
forces; but our research facilities, our skills and tal-
ents, are available to scientists seeking solutions to
instrumentation and control problems.

provided to control the spread of the baby
tripod legs. Foot tread plates are part of
casting for camera operaiors use. Dolly can
be used with any professional or semi-

professional tripod. Extra wide rubber

wheels are used to prevent side sway. Bronze

INSTRU M ENT CORP. tie down clamps, for all types of standard
>

and television tripod legs, are used to hold
the tripod absolutely rigid. An adjustable

spring mounted seat for the operator is
provided. Floor hand jack screws are used

; for leveling or stationary position.—National

Cine Equipment, Ine., 209 West 48th 5i.,

New York 36, N. Y—-TELE-.-TECH & ELEC-
ELMHURST, NEW YORK - GLENDALE, CALIFORNIA - SUBSIDIARY OF SZGW COIL PRODUCTS CO., INC. TRONIC INDUSTRIES.
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Of course he’s I.lSi!Ig Soundcrafit

= = = %

eosit’s

Perfect reproduction — that’s the
reason why more and more engineers
today demand Soundcraft
Professional Recording Tape.

Soundcraft is the only professional
tape that is Micro-Polished. The only
tape that is polished, buffed and
re-polished by a special process to
produce a surface that is mirror-
smooth, completely free of even the
most minute irregularity. The results
of Micro-Polishing are apparent

to any sound engineey:

Lower distortion

Uniformity of output

Improved high frequency response
Better head contact

Less friction, longer head life

“PATENT APPLIED FOR

WRITE FOR FREE INFORMATION DEPT. P.

Soundcraft Professional Recording
Tape incorporates all the features
developed by Soundcraft research
engineers during the last two years:
pre-coating to insure better adheston,
prevent curling and cupping —

dry lubrication to eliminate squeals.
The 7" reel has the 234" hub,
eliminating torque problems and
resulting in better timing. All this
plus a splice-free guarantee on all
1200" and 2500 reels,

Why settle for less than the best?
Next time, msist on Soundcraft
Professional Recording Tape.
1t’s Micro-Polished!

Recording Tape

SounBTR ALY

" SOUNDGRAFT ...

10 East 52nd Street, N. Y. 22, N. Y.
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TURBO 117 SLEEVING

. . . durable silicone rubber coating fuzed
to fibrous glass braid . cannot be
peeled . . . can be supplied to meet all
Class "H" performance requirements
of MIL-1-3190, NEMA VS|
lasting dielectric strength
humidity-resistant . . . oil-resistant
" . . . flame-resistant . . . non-
g X corrosive . , . fungus-resistant.

Inside the
Silicone
Rubber Sleeving

TURBO 117 SLEEVIN
. scientifically designed

te be kink-proof . .. can be
knotted, bent, twisted . . .
engineered to meet extremes

of temperature . . , flexible at
—100° F unchanged by
temperatures as high as 500° F . . .

Samples will be sent o you on separate
order. Be sure to ask for Turbo 117
Sleeving.

See us at the I. R, E.
Show, Booth #4-519

Write for Bulletin

INSULATING MATERIJAL SPECIALISTS SINCE 1920

THE WILLIAM @LLLL'P AND CO., INC.

DEPT, T-4, WILLIMANTIC, CONN., U.S.A,

TURBO Insvlated Wires - Wire Markers - Extruded Tubing - Glass Sleeving and Tub-
ing - Varnished Saturated Sleeving and Tubing - Cambric Cloths, Tapes, Papers - Mica.

SALES REPRESENTATIVES IN PRINCIPAL CITIES

Telephone HArrison 3-1661
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BOOKS

Vacuum Tube Oscillators

By William A. Edson, Published 1953 by John
Wiley & Sons Inc., 440 Fourth Ave., New
York 16, N.Y. 476 pages. Price $7.50.

This book is an effort on the part of
the author to present a systematic and
reasonably complete treatment of the
many factors affecting the behavior of
vacuum-tube oscillators. While rela-
tively little of the work here presented
is original, and virtually ali has been
published previously, material on this
subject has here-to-fore been too scat-
tered to be effectively available. Also,
the viewpoints and notations employed
in discussing vacuum tube oscillators
have been so divergent as to greatly
impede the understanding of the work
accomplished. By use of a uniform nota-
tion and several coordinated viewpoints
developed in logical sequence, the treat-
ment in this book overcomes most of
these difliculties. The book is intended
as a text for senior or graduate electri-
cal engineering courses as well as
for guidance of practicing engineers.
Mathematics has been employed freely
where it is helpful. The volume also in-
cludes a rather extensive bibliography
to aid those readers wishing more de-
tailed treatment of subjects contained
in the eighteen chapters.

Data & Circuits of
Receiver & Amplifier Valves

Book {114, 2nd supplement. Published 1952 by
Elsevier Press Inc., 402 Lovett Blvd., Houston
6, Texas. 500 pages, size 6 x 9 in., 505
figures. Price $6.25.

This volume contains the data of
Philips newly developed valves: Rim-
lock—Noval—and Miniature Valves to-
gether with a great many application
diagrams and circuit discriptions. It is
part of the series of books on Electronic
Valves edited by Philips’ Technical Li-
brary. Those published to date include:
Book I, Fundamentals of Radio Valve
Technique; Book II, Data and Circuits
of Modern Receiving and Amplifying
Valves (Dutch edition sold out), avail-
able in English, French and German
editions; Book III, 1st Supplement;
Book IIIA, Ditto, 2nd Supplement; Book
IIIB, Ditto, 3rd Supplement. In Prepara-
tion; Book IIIC, Data and Circuits of
Television Valves. In preparation; Book
IV, Applications of Electronic Valves in
Receivers; Book V, Ditto, Part 2; Book
VII, Transmitting valves. Book VI, “Ap-
plications of Electronic Valves in Re-
ceivers and Amplifiers, Part 3,” is to
be published later this year.

Principles of Radar

Third Edition by J. Francis Reintjes & Godfrey
T. Coate. Published 1952 by McGraw-Hill
Book Co., Inc., London. 985 pages, 9 x 6 in.
Price §7.75.

Prepared originally by the Massachu-
setts Institute of Technology School
Staff for wuse in their war training
courses, this new third edition has been

(Continued on page 139)
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thoroughly revised and expanded. As
in the two preceding editions, this hook
deals with the fundamental concepts
and technigues of pulse radar, differing
in order of presentation however, in
that it has been almost completely re-
written in order to achieve better con-
tinuity of articles and chapters. The
engineering principles of the pulse cir-
cuits and high frequency devices used
in the text, are those common to almost
all radar systems. Following a descrip-
tion of the general features of radar
systems and system components, there
are detailed discussions of pulse circuits
and their application to radar modu-
lators, indicators, and receivers.

The latter part of the book is devoted
to the radio-frequency aspects of radar,
covering basic concepts pertaining to
transmission lines, waveguides, cavity
resonators, antennas, and the techniques
of their use in radar systems. A new
chapter has been included on propaga-
tion at radar frequencies in this sec-
tion, also one entitled Radio-Frequency
Transmitting and Receiving Systems.

BOOKS RECEIVED

Motion Picture
and Television Almanac

Edited by Charles S. Aaronson. Published 1952
by Quigley Publishing Co., 1270 Sixth Ave..
New York 20, N.Y. 1010 pages. Price $5.00.
Book contains Who's Who, list of companies,
codes, irade organizations. TV stations, seruv-
ice firms and world markets.

Linear Scale
Non-Logarithmic Slide Rules

By Morris L. Groder. Published 1952 by G & &
Corp., 2003 E. 12 8t, Brookiyn 29, N.Y.
64 pages. Price $2.98. Instructions show
how {o construct and use a non-logarithmic
slide rule made with straight edge, pencil and
paper. Finished unit performs same functions
as standard slide rule. Advantages claimed
include rapid construction, easy use, no com-
pression at high end of scale, and low cost.

Philco’s WPTZ Sold
to Westinghouse

E. V. Huggins, president, Westing-
house Radio Stations, Inc.,, and James
H. Carmine, executive vice-president,
Philco Corp., have announced that
Westinghouse had arranged to pur-
chase TV station WPTZ, Philadelphia,
from Philco. It was stated that ap-
proval of the FCC would be sought
immediately. Acquisition of the station
will involve approximately $8,500,000.
WPTZ started operations on an experi-
mental basis in 1932. It is an affiliate
of the NBC network.

Telecasting on Channel 3, WPTZ is
one of three TV stations serving the
Philadelphia area. It received the na-
tion’s second commercial TV license in
1941, After approval of the purchase
by the FCC, it will become the second
TV station to be operated by Westing-
house. The first is WBZ-TV, Boston.

25th Anniversary
of Police Mobile Radio

The 19th Annual National Conference
of the Associated Police Communica-
tions Officers will be held in Detroit’s
Sheraton-Cadillac Hotel, Aug. 25-28,
1953.

% COPYRIGHTED TRADE MARX OF C D IMPREGRATES

Nobody knows eil capacitors Iike C-D, 1t's generally acknowledged
that “nobody can duplicate C-D's Dykanol capacitor.” You cuan count on
the ruggedness and durability that have made C-D capasitors famous for
42 yvears emd that is ¢all too rare these days. Ceatalog No. 400 will show you
how broad the line is. Write for it to: Dept 43, Cornell-Dubilier Electric
Corporation, General Offices, South Plainfield, New Jersey.

CORNELL-DUBILIER

world’s largest manufacturers of capacitors

& g

ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS

3OUTH PLAINFIELD, NEW JERSEY = NEW BEDFORD, WORCESTER AND CAMBRIDGE, HASSACHUSETTS » PROVIDENCE, RHODE ISLAND
IHOIANAPOLIS, INDIANA o FUQUAY SPRINGS, NORTH CAROLINA < SUBSIDIARY, THE RADIART CORPORATION, CLEYELAND, DHIO
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T

TR ad

Y BEST OF ALL
IS ADAPTABLE

' MARKING -
DEVICE!

HOW ABOU

IS ACID-PROOF

Acid etching inks, used for permanent stamping on metal and all non-porous
surfaces will eat away at rubber. Vinylite resists this action — gives longer
life by far!

%X% ENGRAVED VINYLITE STAMPING
GIVES RAZOR-SHARP IMPRESSIONS EVERY TIME

Heavy base inks will clog shallow rubber stamp faces rapidly. Our deep-
molded engraved VINYUITE stamp faces have more than three times the
depth of ordinary rubber stamps. Markings always remain super sharp . . .
an important advantage since this mark is a permanent record of your
inspector’'s approval,

%X@ VINYLITE

HAS CUSHION-LIKE RESILIENCE

Our VINYLITE molding process includes a timed curing that imparts to this
versatile plastic all the elasticity of rubber. Resilient VINYLITE resists abrasive
action, conforms to irregular surfaces . . . and lasts much longer!

We recommend the following

, for standard inspection procedures:
VINYLITE

THE SELF-INKING MIDGET

TO ANY: )
THE DURO-POCKET STAMF
THE PIN

& PEG

. KRENGEL MANUFACTURING CO., INC,
' £
‘S’uepl?ﬁiié‘d,'“ﬁmx’i'&y S;fn'é“ 227 Fulton Sk, New York, N. Y. Tel: CO. 7-5714

nently to the stamping de-
vice your procedure requires,
for we'll recommend and/or
design one).

ond Full

& Price List for appointment
R +] B NAME oo oo e et eseet e _
for FREE samples | COMPANY........ e B
informatioft | STREET
N s cou pon et et oo - §
u et B CITY R e TONE
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Please send the fellowing:

FREE Vinylite Sample ':I Please have salesman call

HI.H‘E‘M-H-‘_‘ﬂ“ﬁH-‘J

Raydist Helps Helicopter
to ““Land on a Dime’’

The Raydist blind landing system
which recently brought a helicopter
down within two inches of a predeter-
mined touchdown point at Patrick
Henry Airport in Warwick, Va., is a
continuous wave, radio location system.
For this demonstration, the Raydist sys-
tem employed two ew {ransmitters
which emitted r-f signals differing in
frequency by approximately 400 cps.

Asg reported by Hastings Instrument
Co., one of these transmitters was lo-
cated in the Coast Guard helicopter (see
photo) which was talked down. This
was the only Raydist equipment re-
quired in the craft. The second trans-
mitter, known as a reference trans-
mitter, was placed at a known location
on the airfield. This transmitter was
used to set up a heterodyne beat (400
crs) with the signal being emitted from
the transmitter in the helicopter.

At fixed relay stations Raydist re-
ceivers were tuned to the frequency of
the cw transmitters. Equipment for re-
laying the heterodyne beat to the phase

Raydist system Installed in Coast Guard helicop-
ter permits croft to be “talked down™ by ground
operater. Installation requires only one trans-
mitter

measuring units was also located at the
relay stations. The phasemeters were
located in the Raydist master station,
set up in a mobile unit.

The ability of the Raydist blind land.-
ing system 1o indicate the exact position
of the helicopter is derived from the
change of relative phase of the hetero-
dyne cw gignals as they are received
at the relay stations.

The heterodyne waves, or beat notes,
at the receivers beam a fixed phage re-
lationship to one another. When these
two tones are compared in a phase-
meter, an indication of their phase dif=-
ference is obtained. Each time that the
helicopter, containing the mobile trans-
mitter, moved one-half wavelength
closer to one relay station than the
other, the phase at one relay advanced
180°. Naturally, the phase of the tone
at the other relay station was retarded
by 180°, The phasemeter, therefore, de-
tected 360° relative phase change.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1953
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Tt was known, therefore, that a family
of hyperboloids existed in space with
the receivers as foci. The helicopter
could move along any of these curves
without changing the distance differ-
ence, These hyperholic loci make up the
loci of constant relative phase indication.

A given phase indication, therefore,
defined the position of the helicopter as )(%/ g’ﬁ%@’m< T o TAK E
being on one particular hyperboloid. By _ LR :
setting up two baselines and by obtain- //y %
ing the hyperbolic location on each ( E \ 0
baseline, the location of the mobile e PRODUCTI.N ll NE
I
PUNISHMENT"

transmitter (in the craft) was defined
as the intersection of the hyperbolic
loci indicated.

One of the phasemeters was used to
indicate the lateral deviations of the
helicopter from the touchdown point.
The centerline was indicated as *“zero”
on the dial. As the helicopter moved to
the left or right of this centerline, the
dial pointer moved to the left or right.
The second large dial indicated the dis-
tance the helicopter was from the exact
point of landing. The pointer of this
indicator made a complete revolution
for each 53.7 feet the helicopter moved
along the approach path.

A lone Raydist operator watched the
two dials, talked the helicopter to a
point directly over the touchdown point.
Then, the operator instructed the pilot
to lower the craft. After correcting the
pilot’s descent, the operator talked the
helicopter down onto the predetermined
spot.

_i—m:?i?-em-

Guided Missiie
Operation Initiated

Two new operations have been estab-
lished within the General Electric Com- : oy
pany’s Aercnautic & Ordnance Systems '- a8 .
Div., it was announced by Walter C. i ' :
Heckman, general manager. They are
the Guided Missiles Dept. and the Air-
craft Products Dept. Dr. Richard W.
Porter was named general manager of
the Guided Missiles Dept., with head-
quarters in the Schenectady plant. Fred
B. Law has been appointed general
manager of Aircraft Products Dept.,
which will be located at G.E.s Johnson
City, N. Y., plant.

The new, superior WALL INDUSTRIAL [RONS will outperform and
New Tube Plant outlast any soldering irons you've ever tried! Exclusive thermostatic
o Be Erected action (without the use of fragile thermostats) controls heat so
perfectly that fusing and tip-burning are held to @ minimum. lron
stays af “‘on-the-button’’ production heat all day long, day after

The radic Tube Division of Sylvania
Electric Products Inc. has announced

plans to construct a 120,000-sq. ft. fa- day. Wall Irons heat four times faster than ordinary irons. No

cility in Williamsport, Pa., to house a radionic interference while iron is in use. And Wall is more eco-

group of divisional engineering labora~- . . .

tories. nomical to use than irons of like wattage because of heat output
efficiency! From 20 watts to 1000 watts , . . thermostatic action up

Consolidated Vacuum to 2600 watts. Send for catalog today.

Eleets Nunan

Election of Kneeland Nunan as Exec-
utive Vice-President and member of OVER 20,000,000 SOLDERING PRODUCTS SINCE 1864
the Board of Directors of Consolidated
Vacuum Corp. of Rechester, New York,
newly acquired subsidiary of Consoli-
dated Engineering Corp. of Pasadena,
Calif,, was announced today by Philip )
S. Fogg, President of both corporations. GR
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Frequency Range — 1750 fo
2110 me

feed — Pyramidal horn with
fiberglas radome, nonpressurized
Reflector Diameter — & feet

Gain — 28 db {over 2 wave

dipole), side lobe level — better
than 23 db

Half Power Angle — H plane —
6°, E plane — 5.7°

VSWR — 1.2 (1750-1990 mc);
1.25 (1990-2110 mc)

Crosstalk — decoupling greater
than 78 db

Polarization — horizontal or
vertical

Write for Bulletin T-1.

WORKSHOP
ASSOCIATES
DIVISION
THE GABRIEL COMPANY

Endicott Street, Norwood, Mass.

THE

NEW WORKSHOP

0ffset Feed
Microwave Anfenna
1750 to 2110 me

This new WORKSHOP microwave
antenna incorporates two revolution-
ary features which result in outstanding
performance.

OFFSET FEED. Conventional center fed
antennas employ a symmetrical para-
boloid of revolution as a reflector. The
Workshop design, however, uses a
parabolic reflector with the vertex 9
inches above the rim., The feed is
placed at the focal point of the para-
boloid but is aimed to provide peak
intensity of illumination at the optimum
angle above the vertex. This location
removes the horn feed from the radi-
ated field of greatest intensity and
results in better overall performance:
— higher gain, lower side lobes, im-
proved system impedance match and
maximym decoupling.

Radiation is practically identical in
both horizontal and vertical planes,
polarity can be changed by rotating
the feed 90°.

LAMINATED FIBERGLAS REFLECTOR.
The 6-foot offset feed reflector is
made of fiberglas laminations with a
polyester resin. The total laminate is
composed of a surface layer of fiber-
glas and a layer of fine wire mesh
screening backed by four layers of
fiberglas. The result is a strong, low
cost reflector, accurate to ==V¥s inch.
No painting is necessary, but if color
is desired it may be added to the
resin to produce a permanent finish.

Frederick I. Kantor has opened saleg
offices at 4010 Saxon Ave., New York
63, N.X., to represent manufacturers in
the electronic industries. The new or~
ganization will cover the territories of
New York City, Long Island, West-
chester County, and Northern New
Jersey, and handle electronic parts and
equipment, audio devices, and sound
reproduction systems.

Gertsch Products, Inc, Los Angeles
electronic manufacturing firm, has ap-
pointed Atlas Radio Corp., Ltd., 56
King St. West in Toronto 2-B, Ont,
Canada, as its Dominion representative.

Staver Co. Inc., Bay Shore, Long Is-
land, N.Y., makers of tube shields, mini-
springs and other stampings for man-
ufacturers, has appointed the Frank A.
Emmet Co., Los Angeles, to represent
it in all Pacific Coast States, Arizona
and New Mexico.

Walter E. Bornemann, manufactur-
ers’ representative residing at 4719
Cartier Ave., New Orleans, La. has
been appointed Mississippi-Louisiana
representative for H. H. Buggie & Com-
pany, Toledo, Ohio, manufacturer of
connectors, cable assemblies and com-
ponent parts for the communications
and electronics industries.

Neely Enterprises, Hollywood elec-
tronic engineering representatives, ap-
pointed rep in California, Arizona, Ne-
vada and New Mexico by Reeves
Soundcraft Corp., N.Y., makers of mag-
netic recording tape and recording
discs.

The Burlington Instrument Co., Bur-
lington, Iowa, announce that the Rob-
ert E. Brown Company, 311 Ross Street,
Pittsburgh 19, Penngylvania, Phone At-
lantic 1-2142, will represent them in
the Western half of Pennsylvania west
of and including the counties of Potter,
Clinton, -Centre, Huntingdon, and
Franklin, and the entire state of West
Virginia. )

Audic Products, Inc.,, Los Angeles,
has appointed E. V. Roberts & Associ-
ates, in the same city, to represent it in
a 4-state area. The coast firm manufac~
tures a unit called the Modular and
subminiature amplifiers (Pak-AP).

Yale L. Saffro will represent Coil
Winders, Inc., Westbury, N. Y., in the
Chicago area. Mr. Saffro maintains an
office at 800 North Clark St.

Bittan-Shafer Sales Co., manufac-
turers’ representatives of electronic
parts, television and radio, has been
formed by Harry Bittan and Peter
Shafer with offices and showroom at
120 Liberty St., New York City. Their
sales activities will cover the metro-
politan New York and northern New
Jersey area.

The Kittleson Co., Los Angeles elec-
tronic representatives, has bheen ap-
pointed representative in four western
states for Reon Resistor Co. Yonkers,
N.Y., makers of wire wound resistors.
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S’fjf f 72% ol COAXIAL CABLE

"~ PROVED IN SERVICE!

TELEPHONE

o TELDVISION
JROSPECT 65100 r! @ u Zg CHANNEL 5

YR

WA INESS AVERUE AT CREENWICH STREET
San FRANCISCO O CALIFORMIA

March L, 1953

Phelps-Dodge Copper Products Company
L0 Wall Street
New York, New York

Gentlemen:

The Styroflex co-axial cable installation at KPIX has
proven its worth to us. As vou Know, where even shor¥ out~
ages occur, both maintenance headaches and loss in station
revenue are the results.

We at Television station KPIX are certain your cable
will be as free from leaks or junction difficulties in the
future as it is today.

Engineers should be especially interested to know
that an over-all standing wave ratio of 1.02 was obtained
on Channel 5. Only five pounds of dry air pressure was

used.

It is my belief that Styroflex cable vill find many
applications vecause of its ease of rapid installation.
Tt seems within the realm of actuality to use this cable
for powers of several hundred kilowatts, replacing certain
open wire transmission lines.

I am personally convinced that styroflex co-al has a
real and important futurc.

Very sincerely,

A. E. Towne
Director of Engineering
KPTX, KSFO, KWID

AET/bh

AFFILIATED Wwi{TH CBS TELEVISION NETWORK

° ) .
The properties of this cable can help reduce your operating costs

Our engineeri i
eering, production and icati
application experien
ces are at your servi
ce.

PHELPS DODGE COPPER FRODUETS

CORPORATION

40 WALL STREET, NEW YORK 5, N. Y

REG.u 8 PAT oFF
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maintenance and replacement
nplified with Fairchild

plug-lm_ pol'enl'lomeiers

. w t: e ' i
Théﬁf: p}u ein Iype gﬁngecf pmennometers are another excellent example
of ’Fmrg&m s service in meeting the special requirements of customers.
The pmbiem was to pfovxde ganged precision potentiometers that would
smzphf;; mamf.enance of airborne fire control equipment through quick
and easy ;:esplacement. :‘&“’serws of packaged plug-in units like that shown
wastheamwerws‘." ‘

'5-»\,‘ :

‘An e;}tire gang can be repiaced in a few minutes because only the end
mountmg plates are faszened dewn. There are no wires to disconnect or
solder. Test points are. prowded on the top of each potentiometer so it can
be checked qulckly

Mammum rtgxchty of the gang is assured by mounting the individual units
on a‘ifmgle shafr. These piug in potentiometers have the same mechanical
and 6%(1 -al_tolerances and performance characteristics that have made
the Méﬁekg% unit ‘the first chmce for many critical applications,

Use the coupon below to get full information,

—LaircHILD

PﬁECISION POTENTIOMETERS
THIS COUPON MAY HELP SOLVE YOUR POTENTIOMETER PROBLEMS!

Potentiometer Division, Department 140-34E
Fairchild Camera and Instrument Corporation
Hicksville, Long Island, New York

Gentlemen:

Please send me complete information about Fairchild Precision Potentiometers
and tell me how you might solve my potentiometer problems.

AFCA Convention Date Set
Dates and events for the 1953 Annual
Convention of the Armed Forces Com-
munications Assoc. in Dayton, Ohio,
have been set. Registration will be at 9
AM on May 14 and 15. A demonstra-
tion will be held at Wright-Patterson
Air Force Base at 3:15 PM on May 15.

GE’s Pix Tubes to Have

Internal Magnetic Focus

At this year’s IRE convention the
General Electric Co. will introduce the
first television picture tubes to have
internal magnetic focus. Late fall is in-
dicated as the time for quantity avail-
ability. R. B. Gethman and L. E. Huy-
ler, of Electronics Park in Syracuse
will deliver a paper on this subject on
Wednesday, March 25 entitled “The In-
ternal Magnetic Focus Tube, Its Theory,
Performance and Application.”

Thermistors

Victory Engineering Corp., Union,
N.J., has made available a thermistor
data book covering the historical back-
ground, operating characteristics, typi-
cal applications, and engineering data
on thermistors.

British Industries Fair

The 1953 British Industries Fair, to be
held in London and Birmingham, April
27 to May 8, will feature developments
which should be of interest to Ameri-
can visitors. Included will be: a radar
trainer which simulates aircraft blips;
polyethylene film; wire recorder for test
pilots, which will withstand crash dam-
age; and a new facsimile transmission
system.

Test Equipment

Firm Formed

Pulse Techniques, Inc, 1411 Palisade
Ave.,, West Englewood, N.J., has been
formed for the design, development
and manufacture of elecironic test
equipment, it is announced by W. Oli-
ver Summerlin and Eugene R. Shenk.
Mr. Summerlin was formerly Vice-
president for Engineering with Audio
and Video Products Corp.,, and Mr.
Shenk was Assistant Section Head at
the Terminal Facilities Laboratory of
RCA.

Heandicapped Produce
fo Defense

Name.
Position
Company — . e
Crutches are ne handicap to the production of
Address S — staters ot the Federation of the Handicapped
plant in New York City. The plant, which sub-
B contracts from Bendix Aviation employs only
I e e e e e = A et b o —— — A ——— = ~l physically  disabled, boasts high efficiency
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VHF  UHF VHF UHF
AMP. MIXER
6AN4 6AN4

YHF  UHF
L. O.
6T4

Equipment Manufacturers! Simplify design of combination
VHF-UHF tuners, UHF converters for TV! Two new
Sylvania- developed tubes permit adaptation of conventional
amplifier-mixer-local oscillator circuit to the new frequency
bands—completely eliminate complicated switching arrange- - —
ments or stage duplication. Leading Tuner Manufacturers

Representative block diagram of combination VHF-UHF
tuner using the new Sylvania 8AN4 as rf amplifier and
mixer, and the 6T4 as local oscillator.

have adopted these types for current taner production, COMPARATIVE PERFORMANCE OF THE 6AN4 AT VHE AND UHE
@ Short Bulb T-51% 7-pin miniature construction CONDITIDNS insertion  AMELIRIER ganpwipry
® Requires no special socketry BAIN (D) gyguRE (apy (Mesaeveles)
® Designed for use at frequencies up to 1000 mc dingle Tobe in 14 9 10
® Double plate and grid leads | bV
. . v wo fubes i 5
® Uniformity at high frequency means lower cost and in Channel 13 baoster ] 22 8 7.5
better availability
nin 14 is designed for use as a local oscillator | pingle tube in epen
alf-wave tune 1% 12 10
at f1equenmes up to 1000 mc. Used as the companion tube amplifier o1 450 mc.
to the 8AN4, it makes possible the design of extremely sim- Single fube in open o
ple combmatmn tuners and UHF converters. | half-wave tuned 1 10 15 10
. | amplifier at 200 mc.

/4 can be used both as an rf amplifier and
as a mixer. Its perforimance in the VHF band is equal to or :
better than previously existing types of tubes, and in UHF ; =
tuners it gives comparable performance to VHF tuners. - — - .

The 6AN4 is designed for both high g, and high mu. '

2,0
Under representative operating conditions as a Class A ~ r l 6AN4
amplifier, the transconductance is 10,000 micromhos and @ & E, —+150 VOLTS ol
the ampllﬁcatlon factor is 70. R o0 oS o - 302
When used as a mixer, the 6AN4 offers the advantages S ‘ L o ~| =
of a conversion gain and of relatively low oscillator drive z ‘ oy VSWR | L 9
requirements. EARY L \g& T 208
) . . , 9) z
Complete technical information on operating character- 5 < 6
istics, in cluding performance curves, is included in the man- &z L £
“ual, ““Sylvania’s UHF Story.” A copy is yours for the asking. 5057 0%
Write to: Sylvania Electric Products Inc., Dept. §R-3004, 9
1740 Broadway, New York 19, N. Y. I u
- — S— — p——— I 0 0.5 1.0 1.5 2.0 25 3.0
| 3 ‘y N | " OSCILLATOR INJECTION VOLTAGE
VI /A e
- - | -.'I.L 5 Curves show conversion voltage gain using
ll' . /W 1]}_.; | | 50 ohm input and output, and input VSWR
/ ' | i

of the type 6AN4 when used as a mixer.

RADIO TUBES; TELEVISION PICTURE TUBES: ELECTRONIC PRODUCTS; ELECTRONIC TEST EQUIPMENT; FLUGRESCENT LAMPS, FIXTURES, SIGN TUBING, WIRING DEVICES; LIGHY BULBS; PHOTOLAMPS; TELEVISION SETS
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YINGHIR

Precision-Built by

Autosyn*

0S;

ECL/IPSE-PIONEER

For more than 18 years, Eclipse-Pioneer has been a leader in the devel-
opment and production of high precision synchros for use in automatic con-
trol circuits of aircraft, marine and other industrial applications. Today,
thanks to this long experience and specialization, Eclipse-Pioneer has
available a complete line of standard (1.431” dia. X 1.631” Ig.) and
Pygmy {0.937" dia. X 1.278” Ig.) Autosyn synchros of unmatched preci-
sion. Furthermore, current production quantities and techniques have re-
duced cost to a new low. For either present or future requirements, it will

pay you to investigate Eclipse-Pioneer high precision at the new low cost.
*REG. TRADE MARK BENDIX AVIATION CORPORATION

AVERAGE ELECTRICAL CHARACTERISTICS—AY-200 SERIES**

) Rotor Stator
Input Voltage F Input T Input Input Stater Output | Resistance | Resistance [ Maximum
Typs Neminal Currant Power | Impedance Volitages DC) ({DC) Error Sproad
Number Excitation Milllamperes | Watts Ohms Line t0 Lintl hms Ohms Minutes
AY201-1| 26V, 400~, 1 ph. 225 125 | 25+jli5 118 95 35 15
Transmitters
AY201-4| 26V, 400~, 1 ph, 100 045 | 45+j225 11.8 16.0 6.7 - 20
Receivers AY201-2 | 26V, 400~, 1 ph. 100 045 | 454225 11.8 16.0 6.7 45
AY201-3| From Trans. - . 420 10.8 15
Dependent Upon Circuit Design
CO]I'_I‘UOI Autosyn
rans-
formers AY201-5 F'%'Stg;;gs' Dependent Upon Circuit Design 250.0 63.0 15
Resatvare Y] 7Y, 400~, 1 ph, 60 jo.ss 103+j4zﬂ 1.8 53.0 \ 125 20
esolvers
AY241-5| 1V, 30~,1ph, 3.1 - 240+j1307 0.34 239.0 180.0 40
Difterentals [AV31-3 |~ From Trats, Dependent Upon Circuit Design 140 { 108 20
**Also includes High Frequency Resclvers designed for use up to 100KC (AY251-24)
AY-500 {PYGMY) SERIES
Transmitters| AY503-4 | 26V, 400, 1 ph, 235 2.2 45+4j100 11.8 25.0 10.5 24
Receivers AY503-2 | 26V, 400~, 1 ph. 235 2.2 454100 11.8 23.0 10.5 90
AY503-3| From Trans N : 170.0 45.0 24
. Dependent Upon Circuit Design
Controf Autosyn
lTJranI::;'s AY503-5|  From Trans. Dependent Upon Circuit Design 550.0 | 188.0 30
Autosyn P p 8
Resal AY523-3 | 26V, 400, 1 ph. 45 0.5 [290+4j490 i1.8 210.0 420 30
esolvers
AY543-5 | 26V, 400~, 1 ph, 9 0.1 |900+]2200 11.8 560.0 165.0 30
Differentials |AY533-3 F'r%nl}tg;:s. Dependent Upon Circuit Deslign 45.0 93.0 30

ECLIPSE

[

For detailed information, write fo Dept. H,

By

-PIONEER DIVISION of

ERBORO, NEW JERSEY

AVIATION CORPORATION

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

TV Camera Dissolve
{Continued from page 108)

must also be switched along with
the camera output and this is quite
simply accomplished by another set
of contacts on the reversing switch.
The entire reversing switch consists
of a simple wafer switch of good
quality.

Switching the tally lights is quite
simple, but the problem of turning
them on when the camera begins to
dissolve in, having them both on
during the dissolve, and then turning
out the one dissolved out, is slightly
more involved. This was accom-
plished quite positively by the use
of a small gear-drive, manufactured
by Millen Co., which is readily avail-
able. This drives both R, and R, from
a single shaft, the pots each coming

Fig. 3: Underside of dissolve unit shows the
pots and tally cams mounted on shaft af hotfom

off opposite sides of the gear drive
(Fig. 3). It will be noticed that the
pots are the last thing on the shaft.
Halfway between each pot and the
gear box is a brass shaft coupler in
which a slot has been cut and a
metal finger {Ys-in. brass) inserted.
This finger is positioned on the shaft
so that when its pot is almost dis-
solved out, the curved edge en-
counters a microswitch, and by cam
action pushes its reed up, thus
opening the circuit to the tally light
for the camera being used on that
pot. It was decided to open the tally
to the camera being dissolved out
rather than close the one being dis-
solved in because the switch spark
would be associated with the camera
whose picture was not being fed into
the system. If desired, 0.1 uf capaci-
tors can be connected across the mi-
croswitch contacts to further decrease
the are, although it is not objection-
able without them.

This system provides a latitude
of adjustment, since the coupler
with the finger can be rotated on the
shaft or moved sideways during the
the initial positioning and the time
at which the mieroswitch opens can
be easily adjusted. The mechanical
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stability of the arrangement is very
good, the unit shown having been
in operation over a year with no
attention required.

It will be seen that the micro-
switches are mounted on triangular
metal flanges as shown in Fig. 3
Rigid flanges can be cut from the
opposite ends of a steel chassis angle
bracket. The flanges are then bolted
to the front panel with the boltheads
countersunk, .

Adaptation of this unit for more
cameras can easily be accomplished
"by using a switching system ahead
of the Camera #1 and Camera #2
inputs (Fig. 2), and calling these in-
puts A and B. Then an A and B
button can be provided for each
camera input to be used and any
camera set up on the input not being
used on the air.

Quality Control
(Continued from page 116)

2. Inferior process average {above
certain statistical levels) —tightened
sampling.

3. Normal process levels (within
certain statistical levels)—normal
sampling. .

4. Process very good (below cer-
tain  statistical levels)—reduced
sampling.

5. Where process is very good and
defects are only minor in mature,
process inspection only is performed
by means of sampling tables or con-
trol charts.

Any lot, no matter in which of the
five categories named above, that
fails the sampling or process inspec-
tion, must be 1009 inspected and
then resampled. Final electrical in-
spection is done with 049, A.QL.
sampling tables or by means of fre-
quency distribution. As most me-
chanical attributes do not affect per-
formance, a 1.5% A.Q.L. sampling
table for final mechanical inspection
is-employed. A few very important
mechanical defects are, however,
tested with the 0.659 A.Q.L. table.

1009, Inspection: It used to be con-
sidered that 100% inspection gave
assurance of perfect quality. This is
not necessarily true, for example:

It is not enough to state that all
capacitors are 100% inspected for
breakdown or flash test. What was
the voltage of that test; what type
equipment was used; will the equip-
ment drift during lengthy tests?
Were the components that were
1009, tested given any further in-
spection? 1009 testing large lots by
hand produces some strange results
due to causes such as operator fa-

{(Continued on page 148)

];gef the mast from record ngs..

POWER WITH GENERAL INDUSTRIES’
Smooth Power PHONOMOTORS

Assure the purchasers of your record players,
portables, and combinations that they will get
all that the recording artists put into the record-
ings . . . faithful tones and shadings, free from
wow, rumble, and waver . . . make General In-
dustries’ Smooth Power Phonomotors standard
equipment for your line.

Write for bulletin describing the full line of
Smooth Power Phonomotors, with specifications
and design data.

THE GENERAL INDUSTRIES CO.

DEPARTMENT MB +« ELYRIA, OHIO
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A TIiP FROM CHIEF ENGINEER FLEXY: —

CAN HELP YOU IMPROVE
- DESIGNS AND LOWER CosTs

e ‘$ﬁf&?:

Most electronic equipment contains parts and eircuit
elements which require adjustment or control from
remote points. Whether the distance involved is a few
inches or 50 feet or more, S.5.White flexible shafts
should be considered as a means of providing the

IMPROVED CIRCUIT
EFFICIENCY

S.5.White flexible shafts give you all the
freedom you need in locating controlled
elements wherever desired to satisfy space,
wiring, servicing and circuit requirements.
Theyll bring control to any point you
need it

FASTER ASSEMBLY

|

5

,,.zri,("/;,} \
““'li‘-‘i)?

S.8.White flexible shafts are supplied in
any desired length ready for instaliation.
A simple coupling to the control knob and
another to the variable element is all you
need. No alignment, extra parts, or special
assembly skill is required.

Send For the 256-Page Flexible Shaft Handbook

It has full authoeritative information and data on flexible shaft con-
struction, selection and application. Copy sent free if you request it
on your business letterhead and mention your position.

(7 [/
& 5
rHE Mﬁ INDUSTRIAL DIVISION

Westem District Office * Times

148

desired control. Here are four reasons why —

BETTER CONTROL
PANEL ARRANGEMENTS

5.5.White flexible shafts simplify the job
of getting a desirable grouping of the con-
trol knobs on the cabinet or instrument
panel. They’ll allow you to place the con-
trol knobs anywhere regardless of how the
circuit elements are arranged.

LIFELONG SENSITIVITY

5.8.White remote control flexible shafts
are especially designed for this service.
Tuning with them can be as smiooth as a
direct connection. What's more, they won’t
slip, wear out or lose their sensitivity.
They’re good for the life of the equipment.

Dept. Q, 10 East40th St.
NEW YORK 16, N. Y.

Building, Long Beach, California

tigue, faulty setups of instruments,
inattention of the operator, and drift
of test equipment.

Customer Complaints: It is also
Quality Control’s job to handle cus-
tomer complaints and secure the co-
operation of other departments in
correcting the cause of the complaint.
One of the most difficult problems in
this category is evaluating a com-
plaint. In order to handle complaints,
we need to know four things.

1. What is the defect?

2. How is the part used?

3. What percentage of the pieces
have the defect?

4. Samples of the defect.

Returned Orders: An important
function of the Quality Control Dept.
is to examine all material returned
by customers as defective. Returns
fall in the following principal cate-
gories:

1. Quality of product unsatisfac-
tory for following reasons:

a) Engineering difficulties unfore-
seen in original specifications or un-
solved.

b) Mistake at final inspection.

¢) Probabilities of sampling (95%
to 999 of pieces are salvageable).

d) Small quantities are defective.

2. Sales policy or sales department
error:

a) Misinterpretation of order.

b) Shipped ahead of schedule.

3. Customer:

a) Customer returned good ma-
terial in error.

b) Material misused by customer.

¢) Customer stocked the lot be-
fore his inspection and held it an ex-
cessive length of time.

d) Customer unable to use ma-
terial because of his engineering er-
ror or engineering change.

4., Shipping:

a) Material damaged in transit
Such claims should be made upon the
delivering carrier.

b) Error in shipping department.

¢) Faulty packaging.

The Quality Control Department
has three principal functions:

1. To aid Production and Engi-
neering so that process improvement
is made where it is most needed. This
results in better yields and a better
process before it has final inspection.

2. To represent the customer at
the factory, and to suggest changes
or improved quality when needed.

3. To pass on materials that are to
be shipped out the door. In order to
serve the customer better, Erie now
includes a lot quality certificate with
each shipment of standard products.
The advantages for the customer
are: less receiving inspection, better
understanding of material being
received, and better quality.

TELE-TECH & ELECTRONIC INDUSTRIES ¢ April 1953

www americanradiohistorv com


www.americanradiohistory.com

&
g
3
3
H
3
£
=Ty
g
E s
-1
a

Quality-checks are a full-time job with Rauland—all the way

_ down the line. From spectographic analysis of tube components to
" ionization test for vacuum—1,314 tests are your assurance that
Rauland meets the highest engineering standards. Test-proved in
our factories and laboratories, performance-proved in countless
homes...it's plain to see why Rauland is the proved profit-getter,
too. The Rauland Corporation, 4245 N. Knox Avenue,

Chicago 41, lllinois—Mulberry .5-5000.

ENIYH Subsidiary

AULAND

PERFECTION THROUGH RESEARCH
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{e PERSONAL

PILOT
LIGHT
DO

YOU
NEED?

THE BIG ONE

This Pilot Light Assembly was first
made to accommodate the S-11 lamp and
was intended for use in the cabs of great
diesel locomotives.

THE LITTLE ONE

‘The miniaturization program on defense
products required the development of this
sub-miniature light. It is used on communication
equipment and aircraft. Midget flanged base
bulbs to fit are rated 1.3, 6, 12, and 28 volts.

ACTUAL $IZE
Cat. #613529-211

Dialco HAS THE COMPLETE LINE
of INDICATOR and PANEL LIGHTS

é_{_ to suit your own special conditions
;ﬂ'} and requirements will be sent promptly
~and without cost. Just outline your
needs. Let our engineering department
assist in selecting the right lamp
and the best pilot light for YOU.

Write for the Dialco
HANDBOOK of PILOT LIGHTS

Foremost Manufacturer of Pilot Lights

DIALIGHT CORPORATION

60 STEWART AVENUE, BROOKLYN 37, N. Y. HYACINTH 7-7600
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Robert W. Sanders has been elevated
to the post of chief television engineer
of the Magnavox Company, Fort Wayne,
Ind. Mr. Sanders was formerly general
manager of the television division of
the D. J. Roesch Co., manufacturer of
Douglas remote-control television. Prior
to that, he was chief television engineer
of the Hoffman Radio Corp. Frank R.
Norton, formerly chief engineer of ra-
dar and television for Magnavox, is
now chief radar engineer.

Robert T. Cavanagh has been named
Assistant Director of Research of Du
Mont’s Research Laboratories. This pro-
motion follows a leave of absence of 18

Robert T. Cavanagh
months from the Research Division dur-
ing which time he served as chief en-
gineer of the Receiver Division. He
joined Allen B. Du Mont Laboratories
as a Research Engineer in November,
1947, having previously been engaged
in joint research activities with Du
Mont from his former home in Toronto,
Ontario, Canada.

James L. Lahey has been named gen-
eral plant manager of Dage Electronics
Corp., Beech ‘Grove, Ind. For the past
four years he has been plant superin-
tendent and assistant general manager
of Television Associates, Inc., Michigan
City, Ind. During that time, he en-
gineered aerial surveys for proposed
microwave relay systems and assisted
establishment of WSAZ-TV relay from
Huntington, W. Va., to Cincinnati, Ohio.

Peter J. Totino has been appointed
chief process planner in the manufac-
turing division of the Consolidated En-
gineering Corp., Pasadena, Calif.

Alden R. Joy and Roland J.Melanson
have been appointed senior engineers
with Clarostat Manufacturing Co., Inc.,
Dover, N. H. Mr. Joy has assumed
responsibility for the design and de-
velopment of new carbon-element
products and the engineering supervi-
sion of the company’s Carbon Controls
Section.
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YOoU CAN ALWAYS COUNT ON %OIHPSQH

Here's another new
Thompson Coaxial Switch

THIS MODEL NO. DOY3AX, 1P3T, 8% inch size S

coaxial switch is the newest member of the VISIT US

Thompson family of coaxial switches. It is for March 23-24-25-26, 1953 Booth 3-209 1R E.
manually switching VHF television transmit- Bxhibil, Grand Central Palace. New York, N.¥

ters to stand-by or test positions. It operates on
a new switching principle and can be supplied
with two, three, or four outlet positions or with
remote actuator.,

Let us work with you in the solution of your
microwave component and accessory problems.
The Electronics Division’s staff of competent

engineers, electronic and environmental test i
equipment, model shop and production facilities I o c g
are at your service. We invite your problems.

ELECTRONICS DIVISION

2196 Clarkwood Rd., Cleveland 3, Ohio

* WRITE for further technical information;
your tnquiry will bring a prompt reply.
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we don't shrink heads. ..
but we do shrink

Fandfimers

If you think Jivaro Indians were experts at
shrinking things . . . (human heads, that is) . ..
look what STANCOR engineers have done with
transistor transformers! Recently they

designed and are now producing the smallest
transformer ever built!

How big is this new transformer? Well, it’s just
14" x 34" x 34" and it weighs only 0.07

ounce, Designed especially for transistor
applications, this unit is no larger than the
transistor it powers.

It is one of a series of transistor transformers,
being built by Stancor, for development and
commercial applications. If you are planning to
use transistors, take advantage of Stancor’s
knowledge of engineering and manufacturing of
ultra-miniature transformers,

STANCOR
TRANSISTOR
TRANSFORMERS

These stock transistor transformers are available
through your Stancor distributor:

TYPE APPLICATION PRI IMP. | SEC.IMP.

“Um-110 T‘lgrsmge_’—»‘ 20,000_ 1,006_

UM-111 | Qutput or motching ‘ 1,000 60

UM-112 | High imp. mic, to o -
emitter 200,000 | 1,000

Other transistor transformers, built to your special
requirements, are available for _original equipment
production only. Write for Bulletin 462.

STANCOR TINYTRANS
Miniature, cased audio transformers

Here are four new cataloged high fidelity transformers
for use where space is at a premium. These units have
a frequency response of *+1 db, 30-20,000 cps. They
are impregnated and sealed in a 24" square, drawn
aluminum can, with !4” terminals mounted on a
phenolic terminal board. Total height is 1}{".

yiTYPE

APPLICATION PRI, tMP. SEC. IMP.

T1-11 Mic., pickup or line | 50, 200/250, 50,000
to single grid. 500/600

TT-12 | Mic,, pickup or line | 50, 200,/250, 50,000
to push-pull grids. | 500/600

TT-13 | Dynomic mic, to 7.5/30 50,000
single grid.

TT-14 Single plote to 15,000 60,000
single grid.

STANDARD TRANSFORMER CORPORATION

3572 ELSTON AVENUE s CHICAGO 18, ILLINOIS
EXPORT SALES: Roburn Agencies, Inc., 39 Warren Street, New York 7, N, Y,

John W. Thayer, member of the
WEWS engineering staff since 1950, has
been named chief transmitter engineer
of the Cleveland video outlet of
Scripps-Howard Radio, Inc. Cleveland,
Ohio. In commercial radio since 1939,
Mr. Thayer served as assistant to the
manager, Cleveland Municipal Airport
before joining WEWS,

Alired Y. Bentley has been named
chief engineer of the receiver division,
Allen B. Du Mont Laboratories, Inc. He
had been chief engineer of the Du

Alfred Y. Bentley

Mont cathode-ray tube division since
1947. Prior to that time, he was assist-
ant head of the cathode-ray tube en-
gineering department, the position to
which he was assigned when he joined
the Du Mont organization in December,
1945.

Angus A. MacPonald has been ap-
pointed assistant chief engineer in
charge of two-way radio development
of Motorola, Inc. Prior to his assign-
ment to Motorola’s development activi-

Angus A, MacDonald

ty, he was a section manager with the
Westinghouse Electric Corporation. His
experience includes work on the SCR-
584 gun laying radar equipment and
experiments in television broadecasting
from aircraft. More recently, he was
responsible for the design and develop-
ment of VHF mobile equipment, medi-
um and high frequency point-to-point
transmitters, and broadecast equipment.
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Paul F. Evans has joined Heppner
Manufacturing Co., Round Lake, Il as
a design engineer specializing in Hep-
pner’s new line of deflection yokes and
horizontal output transformers. Pre-
viously, Mr. Evans was project engineer
with Sylvania Electric and on the en-
gineering staff of Westinghouse radio-
TV division.

William P. Maginnis has been elect-
ed vice president and chief engineer of
Federal Telephone and Radic Corp,,
Clifton, N. J., associate of International
Telephone and Telegraph Corp. He was
with the Radio Corporation of America
for 21 wears and headed components
engineering at the RCA Camden plant
prior to joining Federal. Previcus to
his Camden assignment, Mr. Maginnis
was chiel engineer at the RCA manu-
facturing plant in Bloomington, Ind.

Leon Golder has been named general
sales manager of Carbonneau Industries,
Inc. He has had a long previcous asso=
ciation with the Rola Co. and with the
Magnavox Co. For the past two years,

Mr. Golder has been chief of the Radio
and Television Section, Electrenics
Division of National Production.

Dwight W. Bloser, formerly chief en-
gineer of the Transicoll Corp., New
York City, has been named vice-presi-
dent of that company. His new position
involves supervision of the design, en-
gineering, and production of control mo-
tors, gear trains, induction generators,
servo amplifiers, and synchros.

George F. Schroeder has been named
acting assistant chief engineer for Air-
borne equipment of the Ford Instru-
ment Co., Long Island City, N. Y.

Roberi C. Foote has been appointed
general plant manager of Dage Electric
Co., Beech Grove, Ind. He will super-
vise production of r-f connectors.

George Krygier has been elevated to
the post of administrative engineer for
CBS-Columbia, Inc. Formerly the com-
pany’s liaison engineer with Under-
writer’s Laboratories, he will now
handle engineering administrative func-
tions and coordinate activities between
the engineering department and other
divisions of CBS-Columbia.

I-t {

HOW Can | make sure

I have the right tube

when I need it?

Now you can stop worrying about the possibility of a station shut-
down because of tube failure—in the event you have neglected to
reorder a key tube type. Now you can also save money by avoid-
ing “overstocks.” RCA’s new Tube Requirement Analysis gives
you smooth control over your broadcast tube requirements.

—— e — e cm —

Give him all the information you can
about your electronic equipment, the tube types
involved, and your special requirements. In this
way, you bring him up to date on the services in
which your tubes are operated.

mmmmm Then your RCA Tube Distributor can
prepare a record of movement on each tube type
required for your station equipment—can study
your specific tube requirements.

FaENN

Now, your RCA Tube Distributor presents a tube
inventory plan—simplified and “tailored” specifi-
cally to your operations. He keeps up to date on
your inventory . . . and backs it up with inventory
service on his end, too! No overstocking. No
shortages. Yet you can be sure you have the right
tube—when you need it!

RCA’s new Tube Requirement Analysis is available exclusively
through your local RCA Tube Distributor. Call or write him,
today. There is no charge or obligation for this service.

CORPORATION of AMERICA

HARRISON.N.J.

RADIO

Y '® FLECTRON TUBES
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The Isopole antenna, omni-
directional, rugged, inexpen-
sive Type N input.

e

The Yagi antenna, two mod- -
els with gains of ‘9.5 db and
12 db horizontal or vertwal
poiarlzanmn. .
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Electronic Components
Symposium Program

A wide range of technical subjects in
both the production and developmental
fields are scheduled to be covered dur-
ing the 1953 Electronic Components
Symposium to be held April 29-May 1 at
the Shakespeare Club, Pasadena, Calif.
Sponsored by the IRE, AIEE, RTMA
and WCEMA, the three-day meeting is
under the general chairmanship of Dr.
A. M. Zarem, Stanford Research Insti-
tute. Early reports indicate that more
than 1,500 scientists, engineers and ex-
ecutives will attend. Registration may
be obtained through Symposium head-
quarters of Stanford Research Institute,
621 S. Hope, Los Angeles 17, Calif.

Following is the tentative program:

Session 1—General

Chairman: Simon Ramo, Vice President in Charge
of Operations, Hughes Aircraft Co.

"*The Development of Industry Standards by the
RTMA,"" Ralph R. Batcher, Chief Engineer, RTMA

*‘Inferences from Tests of Electronic Ordnance,"
B. P. Ramsay, Chief, U. 8, Naval Ordnance Lab,

“*A Critical Compilation of Electronic Infermation,™
Richard Larson, Vitro Corp. of America

““The Component Problem in Industrial Electron-
ics,” Ellsworth D. Coock, General Electric Co.

Session 2—Environment & Packaging

Chairman: A. W. Rogers, Chief, Components Branch,
Signal Corps Electronics Lab.

‘‘Protective Coatings for Etched Circuit Wiring,™”
Morris Weinberg and Llester J. Martin, Hughes
Aircraft Co.

“*Review of Component Progress for Auto-Sembled
Electronic Equipments,”” V. J. Kubiin and R. A.
Gerhold, Signal Corps Engineering Lab.

‘*Components for Mechanized Production of Elec-
tronic Egquipment,’” L. K. lee and F. M. Hom,
Stanford Research Institute

‘‘Recommended Temperature Measuring Techniques
and Ratings for Electronic Parts,’* Jomes P.
Walsh, Cornell Aeronavuticai Lab.

“‘The Behavior of Component Parts in High-Inten-
sity Short-Duration Environments,'* C. R, Gates
and Floyd A. Paul, Californie Institute of Tech-
nology

“*Temperature-Pressure Derating of Electron Tubes,’’
Bernard Smith, Wright Air Development Center

Session 3—Tubes & Tube Reliability

Chairman: To be announced

““Electron Device Reliability vs Post-War Equip-
ment Complexity,”” John E. Gorham, Chief, Sig-
nal Corps Engineering Lab.

“‘Statistical Control of Electron Tube Reliability,™
A. J. Heitner, Sylvania Electric Products

“Performance of Vacuum Tubes in Military Appli-
cations,”” E. R. Jervis and R. Madison, Aero-
nautical Radio

*‘Reliability~—Tubes vs Transistors,”” C. W. Martel,
Raytheon Manufacturing Co.

“Improving Equipment Reliability by Tube Aging
and Inspection,’” Roy E. Colander, Bendix Avia-
tion Corp.

Session 4-—Reliability

Cheairman: M. Barry Carlton, Research and Devel-
opment Board

*‘The Case of Reliability vs Defective Compenents
et al,”” Ralph M. C. Greenidge, Bell Telephone
Labs.

“‘The Necessity of Statistical Experimental Design
in Testing for Component Reliability,”” John L.
Balir, Consolidated Vultee Aircraft Corp.

‘iRudiments of Good Circuit Design,”” Norman H.
Taylor, Mass. institute of Technology

“‘Reliability of Transistors,” R. M. Ryder and W. R.
Sittner, Bell Telephone Labs.

Session 5—Resistors, Capacitors & Dielectrics

Chairman: Louis Kahn, Aerovex Corp.

“‘Characteristics and Applications of Voltage Sen-
sitive Dielectrics,”” George $. Shaw and James
L. Jenkins, Radiation, Inc.

““Some Characteristics and Limitations of Capaci-
tor end Resistor Components,”” Julian K. Sprague
and Leon Pedolsky, Sprague Electric Co.

““New Developments in General Purpose
Dielectric Capacitors,”” A, K. Das Gupta,
William G. Delp, Solar Manufacturing Corg.

“‘Recent Developments in Dielectric Materials Re=
lated to Component Development,”” G. T. Koh-
man, Bell Telephone Labs.

“Quallty Components and Improved Dielectrics,’
A. J. Warner, Federal Telecommunication lubs

Ceramic
and

Session 6—Devices & Materials

Reuben lee, Westinghouse Electric Cerp.
Ephraim Gelbard, Gen-

Chairman: :
“‘“New Ferritic Materials,'*
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eral Ceramies and Steatite Corp.
“‘Ferro-Resonant Devices,”” Huge Woerdemann,
Mugnetic Reseorch, Inc,
“Transformer Design Limitations,"’ Robert Hanson,
Transenic, Inec.
‘‘Seienium  Rectifier Charaoeterisiics and  Limita-
tions,” . B, Farnsworth, General Electric {o.
‘‘Contact Phenomena nas Related to Miniaturiza-
tion,'" Frank Spayth, Head, P. R, Mallory & Co.

Air Force’s Newest
Piiotiess Aircraft

Details of one of the nation's newest
pilotless target drone aircraft, the Ryan
Q-2 “Firebee”, were released by the
U.S. Air Force’s Air Research and De-
velopment Command as the first an-
nounced development of its kind to
emerge from the nation's huge guided
missiles program. The drone is some-
what less than half the size of present-
day jet figshters and has performance
characteristics that simulate jet aircraft
now in combat in Korea.

In the high-speed class, the Firebee,
which can operate at high altitudes, is
powered by a Fairchild J-44 turbo-jet
engine of about 950 lbs. thrust. The
engine is approximately 6 ft. long, 22
in. in diameter. The mid-wing all-metal
robot has sharply swept back wings and
tail surfaces. It has an approximate 12-
ft. span and 18-ft. length. It weighs
about 1800 pounds.

The principle mission of the Firebee
which has been revealed is its use as
a drone target for modern defense wea-
pons. It is designed to offer a high-speed
target capable of simulating piloted jet
plane maneuvers for the training of
anti-aircraft crews, It is equally adapt-
able for ground-to-air tracking and
firing and for air-to-air interception
problems.

In order to achieve the most economi-
cal employment of the Q-2 through its
repeated use as a drone, Ryan Aero-
nautical Co. and Air Force technicians
from the Wright Air Development
Center developed a two-stage parachute
system to decelerate the drone from its
near-sonic operating speed and lower
it safely to the ground without damage
to the aircraft structure or the delicate
electronic controls.

In the test program at the Holloman
Air Development Center, the Firebee
has been launched on numerous flights
both from the belly and wings of twin-
engine “mother” aircraft, It has also
been successfully launched from the
ground.

Sales Office Opens

Audio & Video Products Corp., 730
Fifth Ave., New York, has opened a new
branch sales and engineering office in
the Bankers Security Building at Juni-
per and Walnut Streets, Philadelphia,
Pa, it is announced by Kenneth B.
Boothe, Vice President.

The office under the direction of A. F.
Schoenfeld, Jr. will handle sales, service
and engineering on Ampex Data Re-
corders and also standard Ampex
equipment, as well as the products of
Allec-Lansing, WMinnesota Mining &
Manufacturing and The Atomic Instru-
ments Co., plus a complete line of audio
accessories.

the Ber

applications
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® & 0 of a NEw
wire-mesh isolator
that won’t change

on the job!

The new Type 7630 and Type 7640 ALL-METIL Barrymounts
have been specifically designed to eliminate loss of efficiency due to
damper packing. Previous wire-mesh unit vibration isolators ex-
hibited a definite loss of damping efficiency after a period in actual
service, because the wire-mesh damper tended to pack. These new
unit Barrymounts have eliminated this difficulty, because load-bearing
spring returns damper to normal position on every cycle.

® Very light weight — helps you reduce the weight of
mounted equipment.

® Hex top — simplifies your installation problems.

® Hich isolation eficiency — meets latest government
specifications (JAN-C-172A, etc.) — gives your equip-
‘ment maximum protection.

® Rugg cedized — to meet the shock-test requirements of
military specifications.

® Operates over a wide range of temperatures — ideal for
guided-missile or jet installations.

Compare these unit isolators with any others — by making
your own tests, or on the basis of full details contained in Barry
Product Bulletin 531. Your free copy will be mailed on request.

Free samples for your prototypes are available through your
nearest Barry representative.

Coming Events

April 21—RDB Panel on Eleciron
Tubes, Symposium of Ceramic-to-
Metal Seals, Rutgers Univ. School of
Ceramics, New Brunswick, N. J.

April 12-16—Electrochemical Society,
International Meeting, New York,
N. Y.

April 18—Cincinnati  Section, IRE,
Seventh Annual Spring Technical
Conference, Cincinnati, Ohio.

April 20-22—MPA, 9th Annual Meet-
ing, Cleveland, OChio.

April 23-24—IRE Prof. Group on Cir-
cuit Theory, International Symposium
on Nonlinear Circuit Analysis, Fn-
gineering Societies Bldg.,, New York,
N. Y.

April 26-30—SMPTE 73rd Convention,
Hotel Statler, Los Angeles, Calif.
April 28-May 1—7th Annual NARTB
Broadcast Engineering Conference,
Burdette Hall, Philharmonic Audi-

torium, Los Angeles, Calif,

April 29-May 1—Electronic Compo-
nents Symposium, Shakespeare Club,
Pasadena, Calif.

May 11-13—IRE, National Conference
on Airborne Electronics, Dayton
Biltmore Hotel, Dayton, Ohio.

May 14-16—AFCA, 7th Annual Conven-
tion, Dayton, Ohio.

May 18-21—Electronic Parts Show,
Conrad Hilton Hotel, Chicago, Ill.
May 24-28—SAMA, Annual Meeting,
The Greenbriar, White Sulphur

Springs, W. Va.

June 9-11-—2nd International Aviation
Trade Show, Hotel Statler, New York,
N. Y.

June 15-19—Exposition of Basic Ma-
terials for Industry, Grand Central
Palace, New York, N. Y.

June  16-24—International  Electro-
Acoustics Congress, The Netherlands.

June 20-Oct. 11—German Communica-
tion and Transport Exhibition, Mu-
nich, Germany,

Aug. 19-21—Western Electronic Show
and Convention, San Francisco Mu-
nicipal Auditorium, San Francisco,
Calif.

Aug. 25-28—APCO, 19th Annual Con-
ference, Sheraton-Cadillac, Detroit,
Mich.

Aug. 29-Sept. 6—West German Radie
and TV Exhibition, Duesseldorf,
Germany.

Sept. 1-3—International Sight and
Sound Exposition, Palmer House,
Chicago, I1l.

Sept. 9-12—NEMA, Haddon Hall Hotel,
Atlantic City, N. J.

Sept. 21-25—ISA 8th National Instru-
ment Exhibit, Sherman Hotel, Chi-
cago, Ill.

AFCA . Armed Forces Communiecations Assoc.

APCO: Associated Police Communication

AIEE: American Institute of FElectrical
Engineers

IRE: Institute of Radio Engineers

ISA: Instrument Society of America

MPA: Metal Power Assoc.

NARTB: National Association Radio and
Tetevision Broadcasters

NEMA : National Electrical Manufacturers
Assoc.

RDB: Regearch and Development Board

SAMA: Scientific Apparatus Makers Assoc.

SMPTE: Soc. of Motion Picture and TV
Engineers
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New Microwave Relay

The availability of a' new microwave
relay designed for the transmission of
TV signals to remote points has been
announced by Motorola, Inc. of Chicago.
These systems can be used either for
stub relay of network broadcasts to re-
mote localities or as “STL” intcrcon-
nects between centrally located studios
and remotely located TV broadcast
transmitters. The system features a
single microwave r-f channel carrying
the broadcast quality video signal, the
high fidelity audio program channel
plus a two-way voice order wire or cue
channel.

Common carrier freguencies of 6415
mc and 6340 mc are used in the system.
The first is for video-audio-service

’

Hubert Shorp, radio engineer for the Mountain
States Tel. & Tel. Co. stands before Motorola
microwdve TV relay af compony's Denver office

transmission and the second for service
or cue channel transmission in the re~
turn direction. The equipment is also
available for operation in the 6875-7125
mc STL range.

The first of these new microwave TV
relay installations was recently com-
pleted by the Mountain States Tele-
phone and Telegraph Co. in Denver,
Col. The installation provides an inter-
connecting circuit between the radio
relay terminated in the telephone com-
pany office in Denver and a TV broad-
cast transmitter on top of Lookout
Mountain 14 miles away and some 3000
ft. above the “mile high city”. Service
provided by the relay is made available
to station KBTYV.

LA LE 6-Channel Oscillograph
Simplifies on the Job Tests

Now you can easily make multi-channel recordings of electrical ormechan-
ical phenomena in the shop or in the field. This new Brush Oscillograph
is lightweight, self-contained, and can be set up readily.

A large window in the top of the instrument permits viewing the chart
as six channels are being recorded. Controls provide chart speeds of 5,
25, and 125 mm. per second. The Oscillograph includes a 25-foot length
of cable and a junction box providing for all necessary amplifier outlets.

Additional flexibility is provided by a remote control box which is offered
as an accessory.With this, the operator can start and stop the chart drive
from remote locations. A foot switch can be connected to the Oscillograph
or to the remote control station if desired.

Get all the facts on this new Model BL-226 Oscillograph. For bulletin
write Brush Electronics Company, Dept.FF-4, 3405 Perkins Avenue,
Cleveland 14, Ohio. Brush representatives are located throughout the UJ.S.
In Canada: A. C. Wickman, Limited, Toronto.

PIEZOTRONICS...Brush has prepared this inform-
ative 24-page brochure describing the functions and
applications of piezo-electric materials. Write for
free copy—it may spark a product improvement idea.

Sormerly
The Brush Development Co.
Brusk Electronics Company
is an operating wnil of
Clevite Corporaiton.

INDUSTRIAL AND RESEARCH INSTRUMERNTS
PIEZ0ELECTRIC MATERIALS e ACOUSTIC DEVICES
MAGNETIC RECORDING EQUIPMENT

ULTRASONIC EQUIPMENT
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IS SUE OF

TELE-TECH &« ELECTRONIC INDUSTRIIES

six important engineering meetings

Society of Motion Picture and TV Engineers (SMPTE),
Hotel Statler, Los Angeles, California, April 27-30.

National Association of Radio and Television
Broadcasters (NARTB), Burdette Hall, Philharmonic
Auditorium, Los Angeles, California, April 28-May 1.

Electronic Components Symposium, Shakespeare
Club, Pasadena, California, April 29-May 1.

i National Conference on Airborne Electronics,
] Institute of Radio Engineers (IRE), Dayton
: Biltmore Hotel, Dayton, Ohio, May 11-13

-
-

EEL R L T TIPS
-

L d

1 Electronic Parts Show, Conrad Hilton
SHERY Hotel, Chicago, lllinois, May 18-21.
: "‘.‘ Armed Forces Communications Association
: \ (AFCA), Seventh Annual Convention,
! \ Dayton, Ohio, May 14-16.

...and TELE-TECH &
ELECTRONIC INDUSTRIES

is there!

The May issue of TELE-TECH will be distributed at all these
meetings . . . will contain up-to-the-minute news and
programs about every one of them. So . .. salute these
important conferences . . . and intensify your selling to the
engineers who attend them by advertising in the technical

e r D publication electronic and telecommunication engineers
‘ m;#]kf/\ P, prefer — TELE-TECH. And remember, to the engineers

AN A e T AR who don’t go to these conventions, TELE-TECH is
: ASADENA //,\; : ] iy six shows in print. Reserve your space now!

CALDWELL-CLEMENTS., ING

-

ABD LEXINGTON AVENUE

* NEW YORK CITY 17
wwWw americanradiohistorv com
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| LETTERS oo e Ques: When is Steatite

Q-Meter Correction Chart

Editors, TELE-TECH

In reply to Mr. Gegenheimer’s com-
ments (TELE-TECH, February 1953),
on my Q-Meter correction chart for
the effect of distributed capacitance on
both Q and inductance, I would first
like to say I agree with him. Secondly,
the chart was originally drawn for Q
corrections, but because the correction
factor applies for inductance as well
as @, both parameters were included
on the ordinate. Nevertheless, if the
Q capacitor dial incorporates an in-
ductance scale, the true inductance can
be obtained more conveniently from this
scale than with the chart.

Mr. Gegenheimer’s letter was princi-
pally directed to engineers who may
not have been aware of this particular
short cut. In that same spirit, may I
use this opportunity to describe another
Q-Meter measurement which may in-
terest some engineers. The measure-
ment is apparently littie known, judg-
ing from the frequent complaints that
the minimum value of Q capacitance
(27 unf) is often embarrassingly large.
While a lower value would unquestion-
ably be helpful in many instances, the
construction of such a variable capaci-
tor (say, from 5 puf to 450 upuf) will
probably never be realized. Fortunately,
a simple method exists to determine
the external capacitance required to
resonate coils, even when this capaci-
tance approaches zero.

Perhaps the procedure is best des-
cribed by considering an actual pro-
blem. Assume an inductor is required
to resonate at 26.5 megacycles in the
input circuit of an rf amplifier. The
input capacitance measures 6.0 puf.
The coil can be properly adjusted on
a Q-Meter as follows:

1. Set the Q-Meter oscillator to the

desired frequency (26,5 MC).

2. Connect an auxiliary coil to the
inductor posts of the @ circuit and
tune and @ capacitor for reso-
nance. The coil should preferably
be shielded, have a reasonably good
Q, and resonate at the desired fre-
quency with a small amount of Q
capacitance (say, between 30 and
75 ppf). Call this capacitance Ci.

3. De-tune the Q circuit by increas-
ing the Q capacitance an amount
equal to the external capacitance
with which the coil must resonate
(6.0 ppf in this example), Call
this new capacitance C,.

4. Connect the test coil to the @
capacitor posts and adjust its in-
ductance until resonance is re-
stored to the Q circuit, The coil will
now tune to 26.5 mc with an ex-
ternal capacitance of 6.0 puf.

The validity of this measurement can
be shown by first considering the Q
circuit with the auxiliary coil alone.
We may then write

(Continued on page 160)
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PRESSED

METALLIZED

4

—and here’s why!

1. Any material that is kept
under perpetual research and re-
development, as “Lavite”” Steatite
has always been, 1s naturally
superior to like material pro-
duced to conventional standards.

2. Your parts (trimmer bases,
coil forms, strain reliefs, tube base
sockets and hundreds of others),
produced in “Lavite” Steatite may
be extruded or pressed, and in
either case machined to close tol-
erances,

3. Being a product of private
research, you are assured labora-
tory control in every step of
production.

4. Selection of specific properties
is no problem.

5. Unusual shapes and mechani-
cal oddities are accepted as
routine.

6. Perhaps metallizing of your
parts will help you cut assembly
time—a Steward Specialty.

Remember—Steward’s Engineers
are Your Engineers. Use them
often. Our recommendations are
a service to you—no obligarions,

* Ask for booklet giving char-
acteristics of all “Lavite” Ceramics
(“Lavite” Steatite, "'Lavite’ Titan-
ates,"Lavite” Ferrites and others),

D. M. STEWARD
MANUFACTURING CO.

360 Jerome Avenue, Chattancoga, Tenn.

Sales Offices in Principal Cities
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M-500

1000

UX 40-560

VvC 100 %

UX 40-560

vC 200

——— AT 10-50

T vc 200

View shows rear

Copacitor Problems Solved
Ad. No. 8 in a Series.

TYPE UX
40-560
MMFD.

Use Jennings Vacuum Ca-
pacitors for applications
involving: Automatic tuning
over wide frequency ranges
* Permanent and trouble-free
service ¢ High ratio of ca-
pacitance change ¢ Dust,
moisture, and high altitude =
High voltages and currents «
Small physical size * Resist-
ance to shock ¢ Accuracy of
reset « High frequency »
Low loss

erings

= RADIO @

¥ACUUM CLECTRONIC COMPONINTS

cenler section of
Continental Type
315-316 Power
Amplifier Trans-
mitter.

TEN JENNINGS VACUUM CAPACITORS

of various types are used in this power
amplifier stage of the Continental Type
315-316,5 and 10 KW Broadcast Trans-

mitter.

Your circuits may be simplified and
improved by using fixed or variable

Jennings Vacuum Capacitors.

We inuvite your z'ﬂqzziries yo-

garding speci fic applicaz‘ions.

LITERATURE MAILED ON REQUEST

SEE US AT THE MARCH LR.E. ELECTRONICS SHOW
BOQOTH 4-211

JENNINGS RADIO MANUFACTURING CORPORATION - 970 McLAUGHLIN AVE.

" P.0. BOK 1278 - SAN JOSE 8, CALIFORNIA
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2
Loux = 1/(wC1) (1)

When the Q capacitor has been in-
creased to a value, C;, and the test coil
connected in parallel with this capaci-
tor and adjusted for resonance, we
have for the combination

L

M wiie, - 1)

Laux
L= 3 (2)
W LuxCa-1
1

2 ~
w (C2 - Ll)
which says, in effect, the inductance
tunes with the difference of Q capaci-
tor settings. If the vernier capacitor on
the @-Meter is used to establish C,,
very small changes can be employed.

If the Q of the test coil is desired, it
may be calculated from

QIQZ(CZ = Cl)
€1Q - Q)

This method is particularly wuseful
for the adjustment of video peaking
coils where interstage capacitance is
usually in the order of 15 to 25 upuf.
National Broadcasting Co.,

New York 20, N.Y.
Raynmonp E. LAFFERTY,
Development Engineer

L=

New England IRE Meets

The 1953 New England Radio En-
gineering Meeting (NEREM), sponsored
by the North Atlantic Region of the
IRE, will be held at the U. of Connecti-
cut, Storrs, Conn., on Saturday, April
11, 1953. All reservations should be ad-
dressed to Prof. Edward J. Robb, Box
U-37, U. of Connecticut, Storrs, Conn.
A nominal regisiration fee of $1.00 will
be made.

The following technical papers will
be presented: “Some Ancient Propaga-
tion—Their Lessons,” Major E. H. Arm-
strong; “New Cosmotron Instrumenta-
tion,” Frederick Cowan, Brookhaven
Labs.; “Field Tests of Compatible Color
Television,” Donald Fink, Philco; “TD2
Microwave Systems,” R. C. Glancy,
AT, & T.; “Acoustical Design Including
Strategic Locations of Loud Speakers,”
Robert Newmant, M.IT.; “Servo-
Mechanisms,” P. M. Schultheiss and
C. A. Worgrin, Yale Univ,

WCBS-TV Increases
ERP 2'/> Times

WCBS-TV, (BS-owned station in
New York City, became the first TV
station in the Metropolitan area to
broadcast its signal with the full power
permitted by the FCC. The Channel 2
station Increased its effective radiated
power by more than two-and-one-half
times bringing the visual ERP from the
top of the Empire State Building up to
43 kw.
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Rolling Studio
for KHQ-TV

KHQ-TV's Herman Body houses
monitor for two cameras, switching
units for the cameras, an on-the-air
monitor and a director’s booth. Pro-
jected plans call for a more elaborate
installation but the pressure of getting
the nation’s first 100-kw station on the
air has held back this part of the
program.

The mobile TV body for the “Rolling
Studio” was built by The Herman Body
Co. of 3t. Louis, Mo., the nation’s largest
builder of special truck hbodies. It is
equipped with a specially reinforced

“Rolling TV Studio” recently put into eperation
by KHQ-TV, Spokane, Wash. €hief engineer Al
G. Sporling checks camera view finder as KHOQ-
TV president R, U. Dunning looks on

roof to support the weight of cameras
and operators. The roof has built-in
rings for anchoring the on-roof equip-
ment and a guard rail which goes com-
pletely around the top of the body.
A built-in ladder on the rear of the
unit gives quick access to the roof.

Foad Space

Inside height of the Herman Body
is 78 in., which enables occupants to
walk around comfortably inside the
body. Load space is 12 ft. long by 78
in. wide. The body is designed to give
maximum load space and carrying

KLEIN

Quality

R R

| epECIALLY
i

T

- s
i .

Pliers

DESIGNED

S

FOR THE ELECTRONICS INDUSTRY

Now, Klein quality pliers are
available in new compact pat-
ternsfor precision wiring and cut-
ting in confined space. Note, too,
the replaceable leaf spring thart
keeps the plier in open position,

LONG NOSE PLIER
307-5-Vok —Extremely
slim pattern ideal for
the really tight spots,
Jaws are knurled to in-
sure a positive grip.

ready for work. All are hammer
forgedfromhigh-gradetoolsteel,
individually fitted, tempered,
adjusted and tested—made by
plier specialists with a reputa-
tion for quality “since 1857.”

OBLIQUE CUTTING
PLIER — 210-5L — For

cutting small wires or

trimming plastic. Entire
length of cutting knives
works flush against cut-
ting surface. 5
or 6-inch sizes.

CHAIN NOSE PLIER
317-5L—A full inch
smaller than standard
pattern. Has a very fine
knurl that will not dam-
age soft wire. Also
availuble with-
out knurl.

LIGHTWEIGHT
OBLIQUE CUTTING
PLIER 209-5 —Smaller
than 210-5L with an ex-
tremely narrow head.
Entire length of cutting ey
knives works flush J
against cutting surface.

TRANSVERSE END
CUTTING PLIER

306-5-Y4 —~This com-

DUCK BILL PLIER

pact plier has jaws of
sufficient width to hold
small springs, yet small
enough to form wire in
confined places.

204-6—Useful in pre-
cision work where or-
dinary oblique or end
cutters are teo bulky.
Gives a clean, lush cut.

capacitly on the shortest wheelbase
possible, thus increasing the maneuver-
ability of the unit.

CBS-Hytron
Plans New Plant

Plans for the construction of an ultra-
modern TV picture tube plant and
warehouse in Kalamazoo, Mich.,, were
announced by Bruce A. Coffin, Presi-
dent of Hytron Radio & Electronics Co.

The new plant is scheduled for occu-
pancy in June, 1954, when production
wil start. It is expected that the full
operating rate of production will be
reached by the fall of 1954. The 235,000
sq. ft. plant has been designed for pro-
duction of the new large-screen TV
picture tubes under the direction of
Charles F. Stromeyer, CBS-Hytron’s
Vice President in Charge of Engineering
and Manufacturing.

ThisKlein Pocket Tool
Guide gives full infor-
mationonalltypesand
sizes of Klein Pliers.
A copy will be sent
without obligation.

ASK YOUR SUPPLIER

Foreign Distributor:
International Standard
Electric Corp.,

New York

"Since 1857

} Mathias | BJ & Sons

3200 BELMONT AVENUE, CHICAGO 18, ILLINOIS
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HUDSON

RADIO & TELEVISION CORP. DOWNTOWN

::‘»é's a*"»
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If it's NEW . . . HUDSON has
it FIRST! Leading Authorized
Distributor of Electronic Equip-
ment in the East . . . Your ONE
Complete Dependable Source.

RCA TUBES + RCA PARTS
RCA TEST EQUIPMENT

Always in Stock for Prompt Delivery
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. . your helping hand for Everything in Electronic Equip-
ment. Over 196 pages of the latest in Radio, TV and
Industrial Electronics. High Fidelity and PA Sound Equip-
ment PLUS JAN type Electronic Components with [atest
JAN Cross-Reference Guide. Send for your copy . . . KEEP
IT HANDY for ordering . It's Quick, Convenient .
Time and Money Savmg' ONE Order, ONE Dependab!e
Source — ONE Cal! for ALL!

| Send for FREE Catalog to Dept. 1-4

When you attend the IRE SHOW, you're invited to visit
our uptown salesroom, adjeining Radie City , . . enly 42
blocks from Grand Centrol Palace! Make yourself ot
home. See our Vast Facilities . . ., Tremendous Stocks . . .
Gigantic Salesrooms! . . . Meet the men who serve J
America’s foremost users oF electronic equipment, Open
until 9 P.M. during show time, March 23-26,
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NARTB Conference
Agenda Completed

The seventh annual NARTB Broad-
cast Engineering Conference, scheduled
to run concurrently with the National
Association of Radio and Television
Broadcasters’ 31st annual convention in
Los Angeles, April 28-May 1, 1953, is
expected to be the largest in the history
of the undertaking. The agenda tailored
to fit the needs of AM, FM, and TV
engineers, was developed from an offer-
ing of enough technical papers to com-
plete a full week of programming.

According to Raymond Guy, NBC,
New York, chairman of the General
Guidance Committee, the committee
was able to include only an approxi-
mate 40% of the material submitted in
the conference program which runs
from April 28 through May 1. All tech-
nical sessions will be staged in Burdette
Hall, located diagonally across from
convention headquarters at the Biltmore
Hotel which will also house thousands
of dollars worth of the most modern
broadcast equipment available.

On opening day Commissioner George
E. Sterling, of the FCC, will divulge
the latest information on the CONEL-
RAD Project, designed to permit AM
stations to remain on the air during any
possible enemy air attack. Following
his address, Robert Linx, Western Zone
supervisor of the CONELRAD Project,
and Stephen J. McCormick, Director,
Audio-Visual Division, Federal Civil
Defense Administration, will be avail-
able for consultation with broadecasters
seeking information on the project.

On Thursday afternoon, following the
management conference on ‘“‘Small
Market Television,” an engineering
symposium on “Low Budget TV Opera-
tion” will be featured with James L.
Middlebrooks, KING-TV, Seattle, Wash.,
serving as moderator of a four-man
panel.

Some of the papers scheduled to be
presented are:

“‘Automatic Station Operation’’—by Ross Snyder,
Ampex Electric Co.

“*Waveguides for UHF Television’'—by J. 5. Brown,
Andrew Corp.

‘‘Contouring of TV Antenna Patterns’—by L, O.
Krause, General Electric Co.

‘‘Methods of Controlling the Vertical Pattern on
UHF and VHF Antennas''—by L. J. Wolf, RCA

“‘The Proper Care of @ Tower and Installation
From A Tower Designer’s Viewpoint”’—by Roger
Hayden, IDECO Division, Dresser 3tacy Ce.

“‘Approved Wiring and Control Methods for TV
Studio Lighting’’<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>