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3301 te 5000 MMF

2001 to 3300 MMF

RMC | i
5000 Ra%g ) EMC 150% to 2000 MMF

range

Type JL DISCAPS have a very small capacity variation
over an extended temperature range. The maximum
capacity change between —60°C and +110°C is only 5
+7.5% of capacity value at 25°C. With a standard
Oge To lE RA “ CE working voltage of 1000 V.D. C., they are manufactured
T T A in capacities between 220 MMF and 5000 MMF.
Offering the advantages of longer life, dependability,

Type J l. and lower initial cost, their smaller size and greater

mechanical strength provide additional economies in 1

Mc DI sc Aps assembly line operations.
Specify Type JL DISCAPS as the cost-saving re-
®

placement for paper or general purpose mica capacitors.

AVERAGE CURVE
" CAPACITY VS, TEMP.
EXTENDED TEMP, RANGE
TYPE JL DISCAPS

FROM 25°C VALUE
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POWER FACTOR: 1% mox. @ 1 K C (initiol}

POWER FACTOR: 2.5% mox. @ 1 K C, ofter humidity

WORKING VOLTAGE: 1000 V.D.C.

TEST VOLTAGE (FLASH): 2000 Vv.D.C.

LEADS: No. 22 tinned copper {.026 dia.}

INSULATION: Durez phenolic—vacvum waxed

INITIAL LEAKAGE RESISTANCE: Guaranteed higher than 7500
megohms

AFTER HUMIDITY LEAKAGE RESISTANCE: Guaranteed higher than
1000 megohms

CAPACITY TOLERANCE: + 10% + 209 at 25° C

331 to B00O MMF

i
[N L
]
e | RADIO MATERIALS CORPORATION
CAPACITORS GENERAL OFFICE: 3325 N. California Ave., Chicago 18, IN.

| FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
Two RMC Plants Devoted Exclusively to Ceramic Capacitors

WwWWWwW.americanradiohistorv.com
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n Two Sections « Section Two » Jonuary 1955

TELE-TECH

& Electronic Industries

REFLEX TRUMPETS
for directional sound projection

Pioneer2d by University, the most efficient

modern method of sound distribution.

® Ecoromical—More sound output for less
amplifier power.

'LOUDS PEAKERS
& Ms@

‘a complete line for

® Ruggedly constructed—weatherproof . . .
install it and forget it.

® Five trumpet sizes to cover varied re-
sponie and coverage requirements.

; MODEL GH ] PH SMH _ 4Aa**

LOW FREQUENCY CUTCFF 85cps. 120 cps. 150 cps. 200 cps. 200 cps.
SOUND DISTRIBUTION 65° 75° 85° 95° 80 degs.

every commercial sound AIR COLUMN LENGTH 6%z ft. 41s ft. 32 ft. 2Vaft. 214 it
BELL DIAMETER 30%"  25%"  20%”  16%” 167"

and public address need *HORN LENGTH 21%° 197  15%~ 12”7 20"
*SHIPPING WEIGHT 251bs.  201bs. 1llbs. 9lbs. 30 Ibs.

*Less Driver Unit
**This model takes 4 drivers—produces 100 warts,

FOR FOR WIDE ANGLE

for uniform

RADIAL ‘t:" l dispersion B81-DIRECTIONAL HORIZONTAL
REFLEX e ' inall S DISPERSION
{ Y directions The New COBREFLEX-2

ROJECTORS .

Meets every require-

ment for:

@ Paging and Talk-
Back installations

o Fixed or Mobile
systems

® Heavy Industry
applications

® 2 or 3 way hifi
systems

Heavy-duty design provides wide angle

dispersion of sound. Use with any

Model 2W25

Covers two opposite
areas with a single driver
unit (driver supplied).

® Reduces installation

® Reduces the total number of loudspeakers required
to cover a given area

® More efficient--driver-driven radial speakers provide X z‘a,nd eqtglipn:)em 1<;c:»stts. University driver. l-pc. dye-casting.
& ersatile bracket ar-
nsdm:xrh as 500% greater outpul than cone speaker rangement provides 4 d h
radials. different mounting posi- l 1
® Versatile -ideal for spacious areas necessitating sus- tions. X ' . -
pension installation. such as hangars. church towers, ® Built for continuous "'hi l Liv
warehouses, etc. Suitable for voice and music. heavy duty service. n,
MODEL RLH RPH RSH \F
OW FREQUENGY CUTOFF 120 cps. 140 cps. 180 cps.
SOUND DISTRIBUTION 360 360° 360° CMIL CIB
AIR COLUMN LENGTH 5 “'” AT “'" 3 “‘" Provide moderate power with maxi-
EEL_ DIAMETER 28V4 251 18% mum intelligibility and wide angle
JVERALL HEIGHT 18V2” 14" 11 dispersion pattern. Built-in hermeti-
§_HlPPI_NG WE_IGHT 27 Ibs. 21 Ibs. 18 Ibs. cally sealed driver. In 4, 8, and 45

Less Driver Unit ohms. CIB 12 w, CMIL 3 watts.

MDDEL 1B8 : MODEL MIL MODEL MIS MODEL MODEL CR
AGING AND Benun 45 — 4 O A g
rALK-BACK | iy - ¢ 4 h -
SPEAKERS ' \ 4 \( alis

for maximum
2netration through
areas with high
noise density.

High efficiency provides
maximum coverage with min-
Imum power. Features high
power capacity high
sensitivity rising fre-
quency characteristics.*

For installations re-
quiring concentrat-
ed power to cover
smail areas. High
conversion efticlen-
cy conserves ampli-
fier power, ideal for
low level systems.*

Designed for flange
or flush mounting
in cabinets, walls,
ceilings, bulkheads,
etc. 1deal for re-
placement of cone
speakers to increase
output.*

www.americanradiohistorv.com

Small radial speak-
ers, complete with
built-in criver unit.
Atfords 360° hori-
zontal dispersion re-
sulting ir wide cov-
erage with a mini
mum of speakers.

Reflex speaker con-
servatively rated at
20 watts continuous
duty, and featuring
built-in driver unit.
Excellent tona! bal-
ance for music.

*Available in 4, 8, and 45 ohms.
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Mode! 6200 Extended
Range Speaker

Full bodied response to be-
ond 10,000 cycles makes it
deal for radio, TV and phono
applications. Excellent basic
unit. Eight ohms Impedance,
25 watts power capacity.

Diffusicone—8” and—12"
Coaxial Speakers

Exclusive patented '‘Diffusi-
cone"” design with 1000-
cycle mechanical crossover
results in full fidelity any-
where in the room . . . full
undistorted response with-
out loss of highs at listen-
ing points progressively off
speaker axis. Eight ohms im-
pedance, 25 watts power

capacity.

MODEL BLC
designed to

simplify indoor and
outdoor “high quality”
sound installations.

Two versions of a fine speaker
system . both offering the
finest reproduction found in
P.A. The WLC Theatre Sys-
tem has successfully proven it-
self in deluxe stadium and
outdoor theatre instaliations.
The BLC, a smaller, more
compact version, is excellent
for general application in pub-
lic address work. Both units
feature separate drivers for the
woofer and tweeter sections.

MODEL BLC wLC
Power o -
Cap. 25w - 30_w 1
Imped. 8 chms 8 ohms
70-15,000 50-15,000
_Resp. eps " cps
Disp. ~ 120° 80°
Diam. 221" 3314L”
Depth [ 20~

elirminate distortion and

improve quality of low level background music applications

Mode) 6201 Dual
Range System

Acknowiedged as the indus-
try's finest value in a high
Euality 127 loudspeaker.
omplete with coaxial tweet-
er driver and wide angle
horn, it is one of the few
true dual range systems.
Built-in L/C network and
balance control. Eight ohms
impedance, 25 watts power
capacity.

University Loudspeakers are

APPLICATION ENGINEERED

to provide optimum performance

with maximum.economy.

EXPLOSION PROOF

SPEAKERS

designed for
hazardous
duty

MODEL 7101-7102

Only complete

approved by
Underwriters' Laboratories for use in locations

loudspeakers

where flammable liquids, gases, dust and
other combustibles are present. Permits use
in industries previously denied the advantages
of sound, paging, and intercom.

® W-shaped Alnico 5 magnet results in maximum efficiency by reducing
reluctance losses and surface leakage.

RELIABLE ® Built-in transformers provide installation flexibility to meet any imped-
RUGGED ance and constant voltage system requirement.
# Bi-sectional mechanism with foolproof automatic “‘riin-centered’ dia
DRIVER phragm voice coil assembly assures immunity to shock and vibration.
UNITS @ Full selection to meet all power, frequency response, impedance and
mechanical requirements. »
with these
exclusive - %
built-in & - 9
features
— T -
1 —r -
~ MODEL PA-30 ~ sa30 SA-HF MA-25 7-30
Continuous Power 30 watts 30 watts 25 watts 25 watts 20 watts
"~ Frequency Response 80-10,000 cps. ____ 90-10,000 cps.  90-10,000 cps. 90-6000 cps. 250-15,000 cpe
" Voice Coil Impedance 16 ohms leohms 16 0hms 16 ohms 8 ohms
" Transformer Impedances  165./250/500, 45/165/250/500/
1000 2000 ohms 10002000 ohms g —
Constant vol. sys. pwr. 30-20-10-5-212 watls 30-20-10-5-212 watts =
Diameter, Overall 6% 5" 4157 4’ T
"Length, Overal 63" 634" 5 IR~ 3%
" Shipping Weight 6 ibs. 5 Ibs. 4 Ibs. _ 3adbs. 3l Ibs.

immmune to salt spray,
gases, live steam,
fungi, and all

harmiful dirt and d

Designed to U. §. Navy
submergence specs . . .
vide reliable uninterrupted
service with negligible
maintenance under the /.
most gruelling conditions,l

Numerous commerctal andy

industrial applicati

docks, bridges, boiler ™
ToOms, mines, railroads, etc.

usts.

pro-

ans:

MODEL MM-2TC MM-2F _MSR MM-2

Continuous Power 15 watts 15 watts 15 watts 15 watts

Impedance 16 ohms 16 ohms 16 ohms 16 ohms

Dispersion 120° 150° 360° 150°

Frequency 300-6000 cycles 300-6000 Cycles 250-6000 Cycles 300-6000 cycles

Dimensions 10” high 74" 0.D. 1032” high 6” 0.D. d
414" depth 334 depth 814~ depth 4%" depth
614" wide 6% mtg. hole dia. 734" wide

Shipping Weight 9 |bs. S Ibs. 11 Ibs. 5 Ibs.

Univorsity Londpeakers

WWW.all

Write Desk 49 for latest copy of University Technilog.

el Nnraalor OTV.COTIT

30 South Kensico Ave.
White Plains, New York
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ELE-TECH

& Electronic Industries

JANUARY, 1955

FRONT COVER: ELECTRONIC INDUSTRIES STATISTICS==This month's caver showing a background of interest-
ing industry totals was especially chosen so thal this issve will be readily identifiable for reference purpases
during the forthcoming year. Facts and figures round-up are an annual feoture as well as a monthly feature of
Tele-Tech & Electrenic Industries. |n this issue summotions are presented on pages 3 and 78-79.

SECTION ONE:

Totals: 1954 WESCON Registration, Gov’t, Contract Awards .. ........... 3
AsWeGoToPress ............. 50000008008 0000s 30000000000000000 9
What's Ahead for'55 .. ............... 500000000000 80BA006aa06800C 55
Radarscope: What's Ahead for the Electronic Industries ................ 56

A High Precision Automatic Frequency Comparator and Recorder John M. Shaull 58

An R-F Resonant Circuit for Use at 300-T000O MC ............. Frank C. Isely 60
Cues for Broadcasters .. ... ... e e et e e ee e 63
Variation of Junction Transistor Parameters .......... e . 1. 5. Schofiner 64

Series Heater and Filament Strings in Military Equipment
Advisory Graup an Electron Tubes 66

How To Design Starved Amplifiers ....... 30D000E00aEAG0E . George E. Kaufer 68
Low-Capacitance Power Supply ........ 008000 aaa000000680060D00C Lo 7
New Color TV Projection System .......... 3 0000abGeeAa0a00a00a0a0000 71
Strength and Behavior of Guyed Towers—Part One ......... .. DA liomin 72
Television Stations on the Air .. .............. BooBo0as e £
1954-1955 TV-Radio-Electronic Industries Statistics . ........ veeiieea... 78

SECTION TWO: Sound System Application Guide

DEPARTMENTS
Books .............c0c00enaan 30 Letters . .......covieeeenen... 343 Personal ............co.o..... 116
Bulleting . .....ccooeeeenennns 100 Military Contract Awards ........ 94 Tele Tips . .....cvv .. 22
Coming Events ................ 14 New Equipment ............... 80 Washington News Letter . ....... 86
Industry News . ............... 115 News of Manufacturers Reps . ... .. 98

TELE-TECH & ELECTRONIC INDUSTRIES®, Vol. 14, No. 1. Published monthly by Coldwell-Clements, Inc. M. Clements, President; M. H. Newton, Assistant ta
President; John J. Borghi, Vice President and Secretary; M. B. Clements, Treasurer. Acceptonce under section 34.64 Postal Laws ond Regulations authorized
ot Bristol, Caonn., June 9, 1954. Additional acceptance ot New York, N. Y. 75¢ o copy. Subscription Rates: United States and U. S. Passessions: 1 year,
$5.00; 2 years $8.00; 3 years $10.00. Caonada: 1 year $7.00; 2 years $11.00; 3 yeors $14.00. All other countries: 1 ysar $10.00; 2 yeors $14.00. Pleose
give title, position ond company connections when subscribing. Copyright by Caldwall-Clements, Inc., 1954. Printed in U.S.A.

CALDWELL-CLEMENTS, Inc.

* Reg. U. S. Pat. OR. Publicotion Office, Bristol, Conn.
Editorlal/Business Offices 480 Lexington Ave., New York 17, N. Y., Tel. Plaza 9-7880

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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R -
o Anm_

Burnell
exclusn'vg !

A

R°T° R o I D s® A continuously variable,

stepless toroidal inductor which can provide a 4:1 range of
maximum to minimum inductance in 180° rotation of a shaft.
Write for new brochure which gives complete technical data.

to cheek - Tonoms

Combining the advantages of
toroidal type winding with the molybdenum permalloy dust core
and other specially selected materials, these toroids

provide higher Q than any other structure. They also provide
greater stability of inductance vs. temperature and level
in a smaller space. Their self-shielding properties permit compact

assemblies of coils with a minimum of deleterious effects.
Supplied to an inductance accuracy of 19%. Available in
standard, miniature and sub-miniature sizes. Also in a wide

' variety of finishes, including for the first time toroids molded
Irs in o new special material,
; @®

3 EXTRA REASONS
TO CHECK
BURNELL FIRST!

TELEMETERING FILTERS

H Band pass filters available for every channel ranging from
- Pr.oven TOp Quuh'y 400 to 70,000 cycles for band width between 15 - 409%. Low pass
X Com petitive Prices filters available for operation in either unbalanced or balanced
line, and range in cut off frequency from 6 up to 10,500 cycles.
¥ Prom pt Deliveries Also, miniaturized filters that do not sacrifice attenuation

characteristics, save up to 80% space.
N ] & TELETYPE: YONKERS, N. Y. 3633
. e
Write Department G (=L [iH— Bl.l R"EI.I. & CO., INC
for Catalog 1024 Y Yonkers 2, New York
PACIFIC DIVISION: 720 Mission Street, South Pasadena, California

FIRST IN TOROIDS
AND
RELATED NETWORKS

2 For product information, use inquiry card on last page.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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Facts and Figures Round-Up

January, 1955

ELECTRONIC

INDUSTRIES

TOTALS

1800 - C— T
o F RADIO E TELEVISION RECEIVER | 2 0
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GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the valve of electronic equipment selected from con-
tracts awarded by government procurement agencies in October-November 1954.
Acoustic Cable Reels, non-mag. 122,516 Generator Sels, electric . .... 82,342 Recorder-Reproducers . ... ... 75,873
Actuators - . 169,128 Generators, signal . 251,693 Rectifiers ................ 140,580
Amplifiers ........... .... 539,548 Generators, tachometer ... .. 27131 Rectifiers, pic. projectors . ... 183,440
Antennas . .............. 657,963 Gyroscopes, miniature ...... 31,672 Rectifiers, power unit ,..... 202,792
Auto Pilot Syst. . ........ .. 3,001,682 Handsets, telephone ....... 76,600 Relays .................. 123,145
Batteries ...... boobnoaooo 33,510  Headset Assys ............ 114,812 Repair and Overhaul, radar . 1,070,000
Batteries, dry ............ 1,565,773 Indicators, azimuth-range 456,949  Repair Parts, gyrocompass 74,406
Batteries, replenishment 250,928  |ndicators, pressure . ....... 47,049  Rheostats . ............... 18,072
Batteries, storage ......... 45,097 Indicators, tachometer ..... 245,169 Screen, X-Ray protective .. .. 35,609
Beam Guid, Cont. Syst. . 146,055 Jack Box Assys, telephone .. 146,268 Servo Motors .......... .. 70,000
Cable Assys ...l 250,000 Jamming Equipment ....... 100,667 Sets, radar o . 14,991,298
(10, GIGLS ascasanzac: L Keyers and Controls ....... 32,447  Sets, radio .............. 2,727,353
Carcinatrons ............. 82,339 s ....... e e 803,688  Side Winder Missiles ... ... 150,000
Ch‘”g_e’s' b‘“'_"y """"" 96,780 Meters, acft TV . ... ...... 29,536 Sonar Domes, rubber .. ... .. 298,017
C!‘asf's' CLuGIULR Gaocezaas Lo Microphone Assys ......... 119,563 Spare Parts, keyer ........ 271,164
(S LA o0 e PR 36,248 Motor Generators ......... 1,079,539  SPore Parls, rodar troiner .. 450,000
Communic. Equip., radio . ... 60,363 M " ' ! Spare Parts, signal gen 32 292
. 60.192 otor & Gear Drive Operators 96,015 [ » signal gen. . .. '
pa o ’ Mounts, Torque ........... 684,575  Sub Assys, switch drive . ... 32,900
Components, radio set ..... 120,618 ’ ’
CompuUters «......o.o. ... 40,885 Panels, generator control . . .. 29,578 SUb. Assys, transformer . ... 30,200
Controls, computer ........ 109,541 Parts, controller assy ...... 73,154 Sw!tch!::ourds. """"""" IS
Controls, radio set ........ 65,633  Potentiometers ... ......... 34,572 Switching Units ........... 39,669
Converiér-Amplmers o 89’,846 Power Supplies, “Teletype™ .. 97,165 Targets ... SERERRLEE g 19,441
Data Recording Systems .. .. 42,867 Power Units ............. 35,153 Test Self. mylti-purpose ... .. 88,327
Detonating Fuses .......... 4,816,106 Radio Beacon ............ 63,789  Test Units ............... 35,516
Dynamotors - . ............ 86,698 Radiosonde Adapter Syst. ... 29,814 Topographic Stereoplotters 35,448
Earphone Cushions ........ 49,265  Receivers, radie ...... .... 59,245  Training Sets, ‘'Radiac” 40,426
Electrodes, welding ........ 68,771 Receivers, “Rawin" ........ 936,333 Transformers, siliceon . ...... 326,580
Elements, submarine battery . 2,966,764  Receivers, transistorized .. ... 26,835  Transmitters ............. 77,780
EXCIPRES - v oo o m s et 41,300 Receiver-Transmitters, Transmitters, synch. cont, 61,031
Film, radiographic ......... 1,737,585 selector control . ........ 2,424,660 Transistors, infra-red photo . . 245,148
Generators . ... ... 40,606 Receiving Sets, omni-range .. 149,872 Tubes, Electron ........... 5,285,039
Generators, control panel ... 124,809 Receptacles, connector . ..... 28,093 Video Recording System 28,850

Shown below are charts showing ottendonce breakdown figures for WESCON 1954 held in Los Angeles last August. Total registration exceeded
22,000. This year's convention will be held at the Civic Auditorium in Son Francisco, Aug. 24-26, An even larger registration is expected

1954 WESCON . SHOW REGISTRATION
Pan Pacific Auditorium, Los Angeles

1954 WESCON - CONVENTION REGISTRATION

Am

bassador Hotel, Los Angeles
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TOTALS 9573 | 2587 | s02 | 737 | 556 64 |1298 | 287 88 |10z [16704 TOTALS 1741 | 238 29 0 5 4 327 23 6| 16| 2s09 |
Show registration . .. ...16704 Unclossified ............. 175 Exhibiters ............. 3,502 RE Members Non Members
TOTAL SHOW REGISTRATION ......cirnnivirninnninnionnnennanrnnnas 20,381 IRE Students Speakers
Exhibitors ............ciiiiiiiiienns Unclossified
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CUT CORES
~ TOROIDAL

P |
BUAR

Anything You May Need in

TAPE-WOUND CORES

RANGE OF MATERIALS

Depending upon the specific
properties required by the applica-
tion, Arnold Tape-Wound Cores
are available made of DELTAMAX
. .. 4-79 MO-PERMALLOY . ..
SUPERMALLOY ... MUMETAL
...4750 ELECTRICAL METAL...
and SILECTRON.

RANGE OF SIZES

Practically any size Tape-Wound
Core can be supplied, from a frac-
tion of a gram to several hundred
pounds in weight. Toroidal cores
are made in twenty-seven standard
sizes with protective nylon cases.
Special sizes of toroidal cores—and
all cut cores, square or rectangular
cores—are manufactured to meet
your individual requirements.

4 For preduct information, use Inquiry card on last page.

RANGE OF TYPES

In most of the magnetic materials
named, Arnold Tape-Wound Cores
are produced in the following
standard tape thicknesses: .012",
.004"”, .002”, .001”, .0005", or
.00025", as required.

For complete details, write for Bul-
letins TC-101A and SC-107.

Appliedtions

Let us help with your core prob-
lems for Pulse and Power Trans-
formers, 3.Phase Transformers,
Magnetic Amplifiers, Current
Transformers, Wide-Band Trans-
formers, Non-Linear Retard Coils,
Reactors, etc.

ADDRESS DFPT. T-51

Wap 5468

—

THE ARNOLD [INGINEERING (JOMPANY
SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
General Office & Plant: Marengo, illinois ‘

~ DISTRICT SALES OFFICES . .. New-York: 350 Fifth Ave.

~ Los Angeles: 3450 Wilshir_e-ﬂlvd.

Bostqn:_;@[_m _Bg__r‘kgl_gy"_FSt_.:

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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SIMPLER

MICROWAVE

MEASUREMENTS

TO SAVE

ENGINEERING

MANHOURS

AVAILABLE ON
EQUIPMENT LEASE PLAN

POLARAD

el

"
* Lh)
L TR

ELECTRONICS CORPORATION

43-20 34th ST., LONG ISLAND CITY 1, N. Y.

MEASURES
MICROWAVE
POWER

WITH ONLY
ONE PROBE

Over the entire frequency range DC to 11,000 MC, Polarad’s new Micro Power Meter
utilizes only one power probe, supplied as an integral part of the instrument. This
unique power probe will sustain severe overloads without burnout since it does not
contain hot wire barreters or other delicate components.

This new rugged and stable instrument reduces microwave power readings to the
simplicity of everyday low frequency measurements. It is a true rms milliwatt indi-
cating meter accurately measuring CW and pulse power, in milliwatts and dbm.
Insensitive to line voltage changes.

Because of its wide band coverage, the Polarad Model P-2 is outstanding as a general
lab and field instrument, available for power measurements at all commonly used
frequencies. P-2 can be completely calibrated from its own self-contained DC source.

Features and Specifications:

« Single power probe for all frequencies.
« 150% overload without burncut.

« Direct reading.

e Broadband Coverage .............
Multi-Power Range

DC to 11,000 mé continuous in single mount.
0-1 mw, 0-10 mw, 0-100 mw.
0 dbm, 4 10 dbm, + 20 dbm.

* |Impedance ....50 ohms coaxial.

= VSWR Less than 1.4:1 from 0 to 5000 mc.
Less than 2:1 from 5000 to 11,000 mc.

& ACCURACY .oooviceeiresceniecenes s eeeeenie s 32 1.0 DL

= Connector Type N plug.

« Input Power Required .. .115v = 10%, 60 cps.

o DIMENSIONS ..coovriiciccrtnecicesreeni s etnane 10" x 8 x 8”.

* Weight 14 1bs.

TESTS
ALL

KLYSTRON
TUBES

Now, for the first time, you can test all commercially available klystron tubes, built-in
cavity types as well as those requiring external cavities, just as easily as you make
tests on vacuum tubes.

Polarad's new Model K-100 Klystron Tube Tester provides complete metering facilities
and control adjustments with a tube data chart to determine settings. Safety features
protect personnel at all times when testing tubes requiring high voitages.

Features:
« Performs the following basic tests:
a. Filament continuity.
b. Short circuit tests between all elements.
¢. Static d-c tests—measurement of rated d-c currents and voltages.
d. Life test—relation of cathode current versus reduced filament voltages.
e. Dynamic test—provision is made for external modulation so that kiystrone tubes
may be dynamically tested with external r-f measuring equipment.
« Special adapter mount for all commercial types of klystrons.
« Safety features protect personnel during tests.
« Protective devices prevent misadjustment and save tubes from accidental burnout.
e Built-in heavy duty blower provides forced air cooling of the klystron tubes.
* Tester designed to be adapted for future tubes.
e Built-in Universal Power Suppiy may be used for klystron testing purposes outside the
instrument,

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

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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SINCE 1915 LEADERS IN AUTOMATIC CONTROL

TELE-TECH

& Electronic Industries

FROM SYNCHROS TO 150 HP

M. CLEMENTS DR. O. H. CALDWELL
Publisher Editorial  Consultant
I WITHOUT BERNARD F. OSBAHR  ALBERT J. FORMAN
] Editor Associate Editor
DR. A. F. MURRAY JOHN H. BATTISON
l Synchro Contributing Editor Contributing Editor
ELECTRONICS B. V. SPINETTA, Directory Editor )
* MARTHA USDIN, Assistant Editor
Synchro CARL THOMAS, Assistant Editor
Error R. C. DAVIES, Washington News Editor
i CHARLES F. DREYER, Art Director
Reducer GAIL CARLSON, Editorial Secretory ~

STANLEY GERSTIN,

¢( - | ! Contributing Editor
ontre A AN
V—') ')®') Piston —> e"‘:ﬂ::‘:rsa end L 3! Load BUSINESS DEPARTMENT

M. H. NEWTON, Business Manager

4 | § HOWARD A. REED, Generol Sales Manager
& Feedback PAUL J. CARNESE, Sales Promotion Manager
i > ' ; JOSEPH DRUCKER, District Monoger
JAMES 5. COLEMAN, Asst, Soles Manoger
N. McALLISTER, Asst. Business Manager
CECILIA KAVANAUGH, Advg. Records
A. SHILLIN, Production Manager

\ H Y D R A U L | C ' 480 Lexington Ave., New York 17, N.Y.

Telephone Plaza 9-7880

AMPLIFICATION B e o e
201 N. Wells St., Chicage 6, HI.
Telephone RAndolph 6-9225

Ford engineers have developed a highly accurate synchroniz- ' CHRIS DUNKLE 8 ASSOCIATES

s . g J Califarnia Representatives

ing gun drive that is amplified from a small synchro motor to 3257 W. 6th Street, Los Angeles 5, Calif.
X S . e Y Telephone DUnkirk 7-6149

150 horsepower purely by hydraulic amplification. With the 1651 Markat St Son Francisco 3, Calif.

addition of the Ford-perfected Error Reducer, the drive con- Telegheris Slhiassiily d-522

: e R i ELMER DALTON, Circulation Mana
trols the power to train and elevate the guns, thus achieving e eaE e |

continuous aiming of the guns with extremely high accuracy.
Full use is being made of this experience with hydraulic
servo gun drives in Ford’s current work on reactor controls. e

This hydraulic amplifying system is typical of the unusual
CIRCULATION NOW 27,000

amplifying systems developed by Ford Instrument Company

An increase of 5,000, eflective with the Jonu-

over the past forty years. Other examples are the electronic e it boatoried 10 e
0 . . q .. primory markets af the industry—Monufactur-
amplifier circuits in mission control computers for the Navy b | [ Bnamicuiiion) cod iR Forgeg | proovie:
Bureau of Aeronautics, magnetic amplifier circuits for power || These are the markets with greatest buying i
. ) i L. . power and greatest expansion, indvstrially and
drives, and transistor amplifiers for missile guidance systems. seographically. :
The circulation of TELE-TECH is increasing in
two ways:
If you have a problem in control engineering, Ford Instru- || 1—Growth of TELE-TECH's Unit Coverage of
s ) . . k:p:rcnk'mg hgngineers——the f1'1'l(lgezine|:s
ment Company’s forty vears of experience in high precision | o e~ i o TR

design and production will help you find the answer. . [ 2toking poid sbscriprion: aveilable o
other engineers in research, design, pro-
duction, operation and maintenance.

! Although effective immediately, the increosed
3 circulation connot cppear in oudit stotements

FORD INSTRUMENT COMPANY until the first holf of 1955 is awdited.

DIVISION OF THE SPERRY CORPORATION
31-10 Thornson Avenue, long [sland City 1, N.Y.

THE ELECTRONIC INDUSTRIES

DIRECTORY
ENGINEERS Published annually as an integral
of unusual abilities ton find o future ot FORD INSTRUMENT COMPANY. Write for information. i section of TELE-TECH in June

F For preduct information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1955
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*With four Texas Instrumenis
Zrown Junction n-p-i germanium
low cost, high gain transisters. 1the
Regency radio achieves power
gains of 32 decibels in cach inter-
mediate-frequency stage and 37
decibels in the audio stage. One
transistor is used as a combina-
tion nmixer-oscillator, two as inter-
mediate-frequency amplifiers, and
one as an audio amplifier. Qutput
transformer also Tl manufactured.

TELE-TECH & ELECTRONIC INDUSTRIES

Using four high gain Texas [nstruments
transistors, the world’s first transistor-
ized consumer product — a high per-
formance pockel size radio — is now
available on the retail market! Priced
under $50, the world’s smallest com-
mercial radio receiver {manufactured by
Regency of Indianapolis) achieves bet-
ter performance than many much larger
conventional sets. To produce the special-
ly designed transistors used in this superb
littie instrument, TI has developed ad-
vanced manufacturing techniques that
assure uniformly high product quality as
well as mass production quantities.

With the transistor radio already a real-

the

transistorized
consumer
product

... Uses Tl transistors!

ity, the multi-million dellar consumer
market is ready and waiting for still
more iransistorized products. Don’t de-

lay your own product development for

lack of suitablie low cost, high perform-
ancc transistors. In designing transis-
torized products, depend on transistors
from Texas Instruments, a leading sup-
plier of transistors for a variety ol com-
mercial and military applications. Pro-
ducing the industry’s widest range of
semiconductor devices — silicon or
germanium; diodes or transistors —
Texas Instruments is your most exper:-
enced source of supply for dependable
semiconductor products.

@

TEXAS INSTRUMENTS

I NC ORPORATUE D

6000 LEMMON AVENUE

¢ January 1955

wwWwW americanradiohistorv com
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For product information, use inquiry card on last page.
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THISISIT!

This is the actual size
of the newest, small-
e¢st Blue Jacket—
ready now to help
solve your produc-
tion problems!

NEW..a 3-watt( l'h

miniaturized axial-lead wire-w&ind resistor

’

This power-type wire wound axial-lead Blue Jacket is hardly

larger than a match head but it performs like a giant! 1t's a

rugged vitreous-enamel coated job—

and like the entire Blue Jacket family, ;:,E:G#‘;_ “{,‘;‘.‘,‘,,‘3‘;‘ '{";‘!E{:f{,‘":,‘ :2?,’;‘1"::?5
it is built to withstand severest humid-

ity performance requirements. 151E ey % 80000
Blue Jackets are ideal for dip-sol- 27E 5 1% % 30,000 @
dered sub-assemblies . . . for point-to- i
: 'y s 28¢ 10 1% % 50,000 @
point wiring . .. for terminal board
mounting and processed wiring boards. They're low in cost. glandadiResisiance

Tolerance: *5%

-

E p n ﬂ E UE WRITE FOR ENGINEERING BULLETIN NO. 1118

'RAGUE ELECTRIC COMPANY - 233 MARSHALL ST. - NORTH ADAMS, MASS.

climinate extra hardware, save time and labor in mounting'
Axial-lead Blue Jackets in 3, 5 and 10 wartt ratings are
available without delay in any quantity you require. * *

8 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES Jonuary 1955
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Transitron Develops
Silicon Power Rectifier

A new silicon power rectifier has
been developed by the Transitron
Electronic Corp., Melrose, Mass., ac-
cording to its president, Dr. David
Bakalar. The experimental rectifier
units are being manufactured under
a U. S. Army Signal Corps industrial
preparedness program contract.

f-lz%

New silicon power rectifier at right operates
over —&40° to 150° €. Selenium unit is ot left

“The new silicon rectifier has
promise of being technically supe-
rior in every important respect to
existing rectifiers, including seleni-
um, and may open up new fields of
application as well,” the Transitron
president said. “Silicon rectifiers are
capable of operating efficiently be-
tween the extremes of 150°C above
and —60°C below zero, and possess
large power handling ability. They
can be made extremely compact,
which is a significant step forward
in the current trend to miniaturiza-
tion. They do not exhibit a continu-
ous aging effect as selenium recti-
fiers do. Because of their extremely
low losses, operating efficiencies as
high as 989 are possible.”

Color TV Projection
System Makes Bid

A new color TV system employ-
ing three monochrome crt projec-
tion tubes with color phosphors has
been demonstrated by Hazeltine
Corp. The optical system which en-
larges the pictures and fuses the
images from the three tubes on a
240 sq. in. flat screen was developed
by American Optical Co. Cost of the
projection arrangement without bas-
ic chassis is expected to be about
$250. More details on page T1.

TV Station
Celebrates 15th Year

One of the nation’s pioneer TV
stations, General Electric’'s WRGB,
is currently celebrating its 15th an-
niversary of regular telecasting. The
station dates back to when receiver
screens were only four-inches wide.
It began one-hour per week tele-
casting on Nov. 6, 1939 after 12 years
of research. Earlier that year,
WRGB, known at the time as ex-
perimental station W2XB, partici-
pated in the first long-distance trans-
mission of modern high-definition
TV. GE engineers, located in the
Helderberg Hills outside Schenec-
tady, received and transmitted pic-
tures of England’s King George and
Queen Elizabeth as they toured the
1939 World’s Fair.

Actually, the station’s history goes
back to 1928. GE engineer Dr.

E. F, W. Alexanderson, already re-
nowned for his radio developments,
staged the first demonstration of “re-
mote” TV at his home in Schenecta-
dy on Jan. 11. Later that year engi-
neers took equipment to Albany, 15
miles away, and televised New York
Governor Alfred E. Smith’s accep-
tance of the Democratic Party nom-
ination for president, thus becoming
the first man in history whose picture
was flashed to the public via the
new medium. But the station’s “pub-
lic? at the time consisted of only
four reception sets, one of which
was in Dr. Alexanderson’s home. To-
day the pioneer station brings TV
to more than 2 million people in
Eastern New York and Western
New England.

MORE NEWS
on page 12

y

TV AIDS MOTION PICTURE PRODUCTION

.-'

/

-

o -
o
i

A fechnique developed jointly by TV and movie engireers promises to effect a considerable saving
in time, money and film footage for the motion picture industry. DuMont Labs ond RKO-Pathe col-
lahorated on the system, which consists of a DuMont “Tel-Eye” TV camera mounted on a standord
movie camera. While the movie camera is grinding out fitm, the TV comera flashes the scene being
“shot" to o monitar TV set so that the direcior can se2 exactly what is being filmed. In the experi-
mental model shown the TV camera, as a unil, is mounied on the camera. Plans eventually call for
Integrating the comera tube ifself into the movie camera, with the associated circuitry to be cable-
connected 1o the unit

TELE-TECH & ELECTRONIC INDUSTRIES * Jonuary 1955 9
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For the right start
-TV...

you need this RCA Test and
Measuring Equipment “Package!”

This indispensable package represents a basic “must” for a satisfactory
color operation—network, film or live. You need it to check your station

performance, maintain your broadcasting standards, assure the high- The 6 funct|0ns

est quality.

The various components of this vital “package’ are pictured below. Shﬂwn here repre'

Charts at the right show how these units.are used with relation to other

station equipment as 2 means of providing complete testing facilities to sent the testi ng

meet various situations.

RCA engineers—the acknowledged pioneers in the development of faCiIities reqUired _

compatible color television—have spent years developing this test

equipment which takes the guesswork out of color broadcasting. t tt = d
Already, RCA color test equipment is proving itself in nearly 100 sta- 0 a aln an
tions, assuring compliance with FCC standards of quality. , 1 !

The “package” represents the minimum requirements for your station. malntal" the

For peak station performance each of these items should be included.

In many stations the duplication of certiin of the items will be desirable. high est Sta" da rds

For experienced assistance in planning the installation of this equip-

ment to meet your individual requirements, call on your RCA Broadcast i" COIOI' 0 pe ration
Sales Representative. Or write RCA Engineering Products Division,

Camden, N. J.

RCA PIONEERED AND DEVELOPED COMPATIBLE COLOR TELEVISION

RADIO CORPORATION of AMERICA

@ ENGINEERING PRODUCTS DIVISION CAMDEN, N. J.

You will need

all of these

9 instruments

for color test and
measurement...

LINEARITY CHECKER COLOR SIGNAL ANALYZER
WA-7B WA-6A

WWW.americanradiohistorv.com
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1

Linearity Checker and
Oscilloscope test for

ifferential gain.

—_— e
UNEARITY

SYSTEM CATHODE RAY
CHECKER UNDER TEST OSCILOSCOPE
———

2/

Addition of Color Sig-
nal Analyzer makes it
possible ‘to check dif.
ferential £ain and dif.
ferential phase.

SYSTEM COLOR SIGNAL CATHODE RAY
UNDER TEST ANALYZER OSCILOSCOPE
; Ry

L -y WG T

Burst-Controlled Oscil-
lator must be added to
check differential gain
and phase ar remote lo-
cations where studio
Sub-carrier is not ava;l.
able.

UNEARITY DLOR SIGNAL CATHODE RAY j
CHECKER ey LRI —— OSCLOSCOPE
LONG UNE OR < Loy T
LARGE SYSTEMm
UNDER TEST SUBCARRIER
CONTROLLED
ﬂ_ CILLATOR SCOPE SYNC

Grating and Dot Gen.
crator checks converg-
ence and deflection ljp.
earity of monitors. Itg
signal can aiso be used
for checking house
monitoring Systems.

3

GRATING. & DOT
GENERATOR

COLoR
MONITOR

DRIVING SIGN4(S

The Color Bar Gener.
ator shown is ysed with
origination equipment
for supplying test sig-
nal to system. The Col-
or Bar Generator in
conjunction with the
Color Signal Analyzer
is used for brecise
alignment of the Colot-
plexer.

COLOR 8ar
GENERATOR

COLOR siIDE SCANNER
FILMCCH—\JN
IVE Cla,
LIVE CAMERA

FREQUENCY
STANDARD

COLORPLEXER

BURST FLAG
GENERATOR

Integrated Tese Equip-
ment System for color
broadcasting. This in-
cludes al| situations de.
picted above.

BURST-CONTROLLED

OSCILLATOR

WA-4A

COLOR par
GENERATOR

LINEARITY
CHECKER

CATHODE RAY
[‘) OSCILOSCOPE
—

v e o COLOR SIGNAL ———,
’ . Lof\
BURST CONTROLLED GRATING & COLOR MOMITOR
— OSCILLATOR — GENERATE [ OR MOMITRAN

- - "
o g 969 x» J
WYY YR ove -

GRATING AND |
DOT GENERATOR

] WA-38B

COLOR BAR GENERATOR

WA-1D
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As We Go To Press . . . (Continued)
NAVAL COMPUTER FEATURES 140 i |ps TAPE HANDLER

Ty

NORC—the Naval Ordnance Researth Calculator—was recently delivered te the Navy by IBM for
installatien ot the Naval Proving Ground, Dahlgren, Va. Over 5 years of research and nearly 3
years of actual construction time went into the big computer, which was built at the Watson Lab-
oratory operated by IBM at Columbig Univ. One of the more notable features of its ¢onstruction is a
magnetic tope handling system which feeds data to the unit at 140 ips, using 4-trock, high-density
recorded tope—a rote of 70,000 decimal digits/see

NBC Replies to ‘‘Radio
Abandonment’’ Charge

In reply to a published specula-
tion by radio-TV columnist Ben
Gross that NBC would probably be
the first network to abandon radio,
Brig. Gen. David Sarnoff, Chairman
of the boards of RCA and NBC
stated: “Our early recognition of the
problem which network radio is now
facing certainly does not mean aban-
donment of effort and resolve to cope
affirmatively with it. I assure you
that even if it should prove impos-
sible to build such a new base for
network radio, NBC would be the
last, and not the first, to abandon
the field. We are confident that radio
as a medium will continue to live
and we expect NBC to maintain
leadership in its future.”

Autopilot Uses Transistors

The first successful flight of an
airplane controlled by an automatic
pilot using transistors entirely in-
stead of electron tubes has heen
claimed by R. P. Lansing, vice presi-
dent and group executive of the
Bendix Aviation Corp. Military con-
siderations banned earlier news of
the flight, which took place here last
May 18, he said.

Further flight tests with the com-
pletely “transistorized” PB-20 auto-
matic pilot system developed by the
Eclipse-Pioneer division of Bendix

12

and installed on the division’s B-25
Flying Laboratory have been con-
tinuing. Lansing also revealed that
ancother completely transistorized
automatic pilot system had been de-
livered to Wright Air Development
Center, Wright-Patterson Air Force
Base, during April of this year. That
one, destined for evaluation in high-
performance aircraft, has been in-
stalled and is being ground tested in
a Lockheed F94C, he said.
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Long Distance
Dialing Expanded

The Bell System, in the biggest
operation of its kind, added three
new long distance dialing centers to
its network. They are located in
White Plains, N. Y., Denver, Colo.,
and Charlotte, N. C. The Long Lines
Dept. of AT&T said the new com-
munications centers, along with sim-
ilar facilities already in operation
in 28 other cities, brought the num-
ber of cities and towns on the na-
tion’s long distance dialing network
to 3,250.

The three new offices are equipped
with the latest long distance switch-
ing equipment, which automatically
routes telephone messages over the
most direct channel available. The
electronic machinery, known as the
“4-A Automatic Switching System,”
enables the long distance operator
to place a call direct to a subscriber
in a distant city without the aid of
other operators en route. The equip-
ment selects the best route to the
city called, operates switches at in-
termediate points, tries alternate
routes - if necessary and completes
the connection—all in a few seconds.
More than half of all calls handled
at long distance boards are now
handled in this manner.

The White Plains center, hub for
long distance services for the popu-
lous northeastern section of the na-
tion permits “through” telephone
traffic to bypass New York City. The
White Plains system has the capac-
ity to handle up to 50,000 calls per
day. The new office is also tied into
Long Lines’ nationwide radio relay
network.

&

5 St
W 22 St

m

White Plains, N, Y., is communications cross-
roods for new long distonce telephone tenter
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ABLE MANAGEMENT

PROVEN ENGINEERING ABILITY

FULLY EXPERIENCED PERSONNEL
COMPLETE TEST and SPECIAL EQUIPMENT
MODERN PRODUCTION FACILITIES
GOVERNMENT CONTRACT SAVYVY

PRIME FINANCIAL RATING

in e i e O e e e e v e e e SR M G D G e W m G B fep B N s G O m pm e e SN S e gm SN SN B S N WP Gm TR SN R SE SN G5 am G5 SN G5 G5 an g G5 SH Gm S SR M G5 D Gm SN G G5 D e s

° I.ORA'. has delivered annually

many millions of dollars worth of

ELECTRONIC and ELECTRO-MECHANICAL
ik MILITARY EQUIPMENT

nlsl%iiils I:!Ifi"ﬁi lfl‘ i . . 5 ® /m/m.

e — @ Write for Facilities Brochure T-]

ELECTRONICS CORPORATION

1
o

e ceemmmecmesmemeeseethEsssssesm A - ——————————

hypuintyfoligudy ~ 79% EAST 140th STREET = NEW YORK 54, N. Y.
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As We Go to Press ...
21" Color Tube Ready

RCA has announced that its 21-in.
color TV picture tube is now com-
mercially available to TV set manu-
facturers. The new tube (RCA-
21AXP22) has a picture area of 250
si0. in. It is offered to set manufac-
turers at $175. The 21-in. color tube
is now in production, at the rate of
100 tubes per day, at RCA’s Lan-
caster, Pa., plant.

In addition to big-screen pictures,
reports RCA Vice President Douglas
Smith, the 21-in. kinescope offers
set manufacturers and owners such
advantages as: Excellent color-pic-
ture brightness, contrast, and fidel-
ity; short tube length which will
facilitate the design of compact cab-
inets; and round, metal-shell con-
struction which makes the RCA

Color tube with 25C sq. in. area sells for $175

tube, at 28 pounds, appreciably
lighter than 19-inch all-glass types.

The deflection angle of 70°, to-
gether with the tube’s short-length
electron guns, permit important re-
ductions in tube length without sac-
rifice of picture area. Although con-
siderably larger in picture area than
the 45° 15-in. color kinescope, the
70° 21-in. tube is shorter in length,
measuring 25%¢ in. compared with
263 in. for the 15-in. type. A spe-
cial magnetic color equalizer elim-
inates the former magnetic shield
and rim coil.

It produces pictures measuring
19%6 by 15V in., with rounded sides.
It utilizes three electrostatic-focus
electron guns spaced 120° apart,
with axes tilted toward the tube axis
to facilitate convergence of the three
electron beams at the curved shad-
ow mask. The tube utilizes magnetic
deflection and magnetic convergence,
has an ultor voltage of 25 kv.

14

COMING EVENTS

Jan. 8—Winter Symposium, N. Y.
Section of IRE, Design Principles
of Transistor Circuits, Engineering
Societies Bldg., New York, N. Y.

Jan. 17-19—Conference on High Fre-
quency Measurements, sponsored by
IRE, AIEE, URSI and Natl Bur. of
Standards, Hotel Statler and Dept. of
Interior auditorium, Washington, D.C.

Jan. 20-21—Symposium on Printed Cir-
cuits, sponsored by RETMA, Univ. of
Pa., auditorium, Philadelphia, Pa.

Jan. 24-27—Plant Maintenance & En-
gineering Conference & Show, In-
ternational Amphitheatre, Chicago,
IIL.

Jan. 26-28—10th Symposium on Instru-
mentation for the Process Industries,
sponsored by Scheol of Engineering,
Chemical Engineering Dept., Agri-
cultural & Mechanical College of
Texas, College Station, Texas.

Jan. 31-Feb. 4—AIEE Winter General
Meeting, Hotels Statler and Clinton,
New York, N. Y.

Feb. 8-10—10th Annual Reinforced
Plastics Div. Conference, sponsored
by Society of Plastics Industry, Hotel
Statler, Los Angeles, Calif.

Feb. 10-12—7th Annual Southwestern
IRE Conference and Electronics
Show, sponsored by Dallas-Fort
Worth section of IRE, Baker Hotel,
Dallas, Tex.

Feb. 11-13—Audio Fair-Los Angeles,
sponsored by Los Angeles Section of
AES, Alexandria Hotel, Los Angeles,
Calif.

Feb. 17-18—Conference on Transistor
Circuits, sponsored by IRE, profes-
sional Group on Circuit Theory, Sci-
ence and Electronics Div. of AIEE,
and Univ. of Pa., University of Pa.,
Philadelphia, Pa.

March 1-3—Joint Western Computer
Conference and Exhibit, sponsored
by IRE, AIEE, and Assn. for Com-
puting Machinery, Statler Hotel, Los
Angeles, Calif.

Mar. 14-18—ASTE Western Industrial
Exposition and Annual Meeting,
Shrine Auditorium and Exposition
Hall, Los Angeles, Calif.

March 21-24—1955 IRE National Con-
vention, Kingsbridge Armory, New
York, N.Y.

April 6-10—World Plastics Fair and
Trade Exposition, National Guard
Armory, Los Angeles, Calif.

Apr. 15-16—9th Annual Spring Tech-
nical Conference, sponsored by Cin-
cinnati Section of IRE, Engineering
Soc. of Cincinnati Bldg., Cincinnati,
Ohio.

Apr. 18-22—National Convention of
Dept. of Audio-Visual Instruction
of Nat'l. Education Assn., Hotel Bilt-
more, Los Angeles, Calif.

May 10-21—Global Communications
Conference, sponsored by Armed
Forces Communications Assn., Ho-
tel Commodore, New York, N. Y.

May 16-20—National Materials Han-
dling Exposition, International Am-
phitheatre, Chicago, Il.

May 18-20—Nat’] Telemetering Con-
ference and Exhibit, sponsored by
IRE, AIEE, IAS, ISA, Hotel Morri-
son, Chicago, Il

May 31-June 3—3rd Basic Materials
Exposition, Convention Hall, Phil-
adelphia, Pa.

June 1-11—British Plastics Exhibition,
Olympia, London, England.

June 20-23—2nd International Powder
Metallurgy Congress, Reutte, Tyrol,
Austria.

Aug. 24-26—Western Electronic Show
& Convention, San Francisco Civic
Auditorium, San Francisco, Calif.

Sept. 6-17-—Production Engineering
Show and Machine Tool Show, Navy
Pier and International Amphitheatre,
Chicago, TIII.

Sept. 12-16—10th Annual Conference
and Exhibit, sponsored by ISA,
Shrine Exposition Hall and Audi-
torium, Los Angeles, Calif.

Nov. 2-5—World Symposium on Ap-
plied Solar Energy, conducted under
leadership of Stanford Research In-
stitute, Phoenix, Arizona.

ACM: Assoc, for Computing Machines,

AES: Audio Engincering Seciety.

AIEE: American Institute of Electrical Engineers,

IRE: Institute of Radio Engineers.

IAS: Institute of Aeronautical Sciences.

ISA: Instrument Society of America.

NACE: Nationa! Assoc, Corrosion Engineers.
NARTB: National Assoc. of Radio Angm;\’ Broad-

casters.

RPATMA: Radio-Electronics-TV ~ Manufacturers
SSOC,

RTCM: Radio Technical Commission for Marine
ervices.

URSI: International Scientific Radio Union.

First Synthetic Mica
Plant Under Construction

Reportedly the world’s first syn-
thetic mica plant, possibly the be-
ginning of a new industry which wiil
eventually reduce U. S. dependence
on India for the highly strategic ma-
terial, is under construction, The
new company, Synthetic Mica Corp.,
is scheduled to begin production
early in 1955, according to Jerome
Taishoff, president of the Mycalex
Corp. of America, the parent firm.
Estimated annual output of the new
plant will be 1,000 tons of high grade
synthetic mica, about 5-109% of the

nation’s current requirement.

More than 909 of the high grade
strategic mica used in this country
today is imported from India. It is
conceivable that, in time of war, this
important source of the critical ma-
terial might be cut off. The need for
developing a local source of mica
was recognized immediately after
World War II when teams of U. S.
technicians went to Germany to find
what the Germans had learned about

the synthesis of mica.

MORE NEWS
on page 16

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

www.americanradiohistorv.com


www.americanradiohistory.com

PLAIN FACTS ABOUT VIBRATION AND SHOCK MOUNTINGS

FOR AIRBORNE ELECTRONIC EQUIPMENT

OUT-DATED UNIT MOUNT BASE

16 mounting holes and 16 holts vequired.

Unit mountings may be improperly attached to the rack.
and arc very likely to be scriously misaligned during attach-
ment to aircraft or missile structure.

Even minor diserepancies in spacing and attachment of wunit
mounts can defeat the whole purpose of the mounting hase, and
result in poor performance and deterioration of equipment.

X

e e T S RSN

Excessive height required. Unit mount bulk imposes rediced
spacing (X) behween support centers, resulting in impaired stahii-
ity (critical in lateral direction). Grearer sway space required.

Well Designed Electronic Equipment,
If Poorly Mounted,
Too Often Operates Inefficiently and Unreliably

Failure also can result from use of inadequate mountings which
are not engineered for the particular equipment and purpose.
Conventional shock mounts or so called “isolators”, rcasonably
effective when installed under ideal laboratory conditions. become
dangerous trouble makers when installed by usual production line
methods.

Attachrment of a base plate to wnit monnts to acliieve spacing
control is ¢ makeshift arrangement resulting in excessive weight
with no height reduction,

Failure also can result from obsolescent unit mounts employing
internal rubber, organic or synthetic materials which deteriorate
rapidly and arc susceptible to tecmperature and environmental
changes.

The importance of today’s electronic equipment surely justifies
the use of integrated mounting systems designed to meet specific
problems rather than the uanreliable application of assembled

“catalogue” mounts.

USE OF ROBINSON ENGINEERED
MOUNTING SYSTEMS results in:

A. Reliable and uniform performance in every instaHation
under all 1vpes of envirommental conditions.

B. Reduced cost through “de”ruggedization of equipment
substantial reduction of size and weight is possible

by simplified and compact design.
C. Simplified installation — only four attachment holes
required—pre-spaced to save time and assure accuracy.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

TODAY’S ENGINEERED MOUNTING SYSTEM

Only 4 mounting holes required.

Prespaced holes in a one piece base plate assure quick,
accurate attachment. Relationship of all 4 holes is definitely
fixed (holes spaced for interchangeability with unit mounts).

No installation e¢rrors or misalignment can occur to disturb
the precise performanee of the mounting system as checked and
approved on acceptiance tests.

e . ' e

Note reduction in mounting height. important space saved. Maxi-

mum spacing (Y) of resilient elements at extrenie corners provides
stability. Less sway space required.

Robinson All-Metal Engineered
Mounting Systems Assure Outstanding Performance
and Reliability of Equipment

The Robinson concept of vibration and shock control s
the design and application of 100% all-metal mounting systems.
Engincered with careful understanding of the equipment to be
protected and performance expected, Robinson mounting systems
come to you completely manufactured, ready to receive the elec-
tronic equipment or instrument.

The integration of these mounting sysienms into the electronic
equipment of aircraft and missiles results in reduction of elupsed
design time and hasic development cost,

Robinson Mountings utilize, as main resilient elements, metal
wire cushions (MET-L-FLEX), exclusive with Robinson. This
construction has been thoroughly proven by years of use in nearly
all military and commercial aircraft.

Some other mportant characteristics of Robinson Mountings:
inherent high damping, non-linear spring rate, performance
unaffected by grease, oil, water, dust, extreme temperatures or
environmental changes.

For full informetion about this new concept of
vibration and shock contrel, write or wire today.

S ¢;/z/zi;axw:

West Coast Engineering Office:
3006 Wilshire Boulevard, Santa Monica, Californiz

For product information, use inquiry card on tast page. 15
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“TWIN-LEVER”

CERAMIC PICKUP CARTRIDGE

/OI' ;#igé ._c:l:'c[e/ify FLonogralaLJs

AN “AB” LISTENING
SURPASSES ANY OTHER HIGH QUALITY COMMERCIAL CARTRIDGE
FOR EQUIPMENT MANUFACTURERS!

Here is a '"Balanced-Fidelity’ cartridge
designed for the equipment manufacturer
to give you the maximum quality
possible within your cost objectives.

A new frontier for the Ceramic principle has been crossed

by the development of this cartridge. Designers of higl
fidelity phonographs and hi-fl radio or tv phono ¢ombinations,
who have been "test piloting” this rew “Twin-Lever" ceramic
development, report an amazing superiority in tone quality that can
be easily heard before the cartridge is even measured!

This “Twin-Lever" ceramic cartridge represents the ultimate 'n commercial
high fidelity reproduction—without compensating preamplifiers!
Smooth, wide range response from 30 to 13,500 t.p.s. Other features whgch
help to make this new cartridge so outstanding in performance are: high
compliance that virtually eiiminates tracking distortion . . . extremely low
effective mass provided by new specially-designed needles and new cou-
pling . . . tailored needles on separate needle shafts, tunctioning inde-
pendenily for best 78 rpm response, too—as well as the superior micro-
groove performance.

The new unigue design eliminates “turnover” of either the cartridge.or the
needles. Both needies are in the same plane, and an ingenious, lever-
operated shift mechanism gently moves each needle in and out of position.

RADICAL NEW DESIGN FOR NEEDLE REPLACEMENT!

Needle replacement is now so simple it can be done blindfolded!! This
is a feature that will be of special interest to the uttimate users of your
original equipment. Anybody can replace the needle, without tools, in a
few seconds—while the cartridge remains in the pickup arm!

MODELS PCA4 anada PCS5

Output Levei at 1,000 ¢.p.s. -40 volts (334, 45 rpm)
Output Level at 1,000 c.p.s. .60 volts (78 rpm} o
—F:qae;cy Response | 3010 13,500 ¢.p.s.
Compliance_ | 7130 x10-6.cm ‘dyne
Tracking Force | Sar.min
Net_Wei_ght ) A7 grams
Dimensions 13" overall lenath; T
I % wide % high

ALSO....
New High Qutput Ceramic Carlridges NO LESS QUTSTANDING IN THEIR
CONTRIBUTION TC LOW COST, FINE QUALITY REPRODUCTION ARE
THE HIGH-QUTPUT CARTRIDGES, MODELS PC2 and PC3.

@ 7t D

For further information on these remarkable new cartridges, write

SALES DIVISION—SHURE BROTHERS, INC., 225 W. HURON STREET, CHICAGO 19, ILL.

16 For product Information, vse inquiry card on last page.
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As We Go To Press. ..

de Forest Visits Eiffel Tower

Dr. Lee de Forest, pioneer electronic inventor,
is shown mobile microwave relay of Compagnie
Generale de Telegraphie Sans Fil (CSF} atop Eif-
fel Tower by C(SF officiols. (I to r) Messrs.
Ponty, Braillard, de Forest and Glickmann

AIEE Broadcast Sessions

The following technical paper pro-
gram will be presented at the AIEE
Midwinter General Meeting, to be
held Feb. 1, 1955, at the Hotels Stat-
ler and Governor Clinton, New York
City. They are sponsored by the
Committee on Television and Aural
Broadcasting.

Tuesday AM, Feb. 1
Antennas and Propagation

Presiding Officer—Donald B. Sindair, General
Radio Co., Cambridge, Mass,

TV Assignment Rules and Policies,” Curtis B.
Plummer, Federal Communications Commis-
sion, Washington, D. C.

“UKF Wave Propagation,” Robert P. Wakeman,
Propagation Dept., Allen B. DuMont Labora-
tories, Passaic, N. J.

“Performance of Sectionalized Broadcasting
Towers,” Cari E. Smith, Carl E. Smith Consult-
ing Engineers; Daniel B. Hutton, Federal Com-
munications Commission, Washingten D, .;
William G. Hutton, Goodyear Aircraft Corp.,
Akron, O.

“Television Receiver Signai Overload,” €. Masucci,
CBS-Columbia, Long Island City, N. Y.

Tuesday PM, Feb. 1, Color TV

Presiding Officer—Robert E. Shelby, National
Broadcusting Co., New York, N. Y.

“Design for Production of Color Television Re-
teivers,” John P. Vandune, Television-Radio
Div., Westinghouse Electric Corp., Metuchen,
N. J.

“‘Chromacoder,” Peter €. Goldmark & J. F, Bam-
bara, CBS Laboratories Div., Columbio Brood-
casting System, New York, N. Y.

“'Development of the RCA 21-Inch Metal Envelope
Color Kinescope,” H. R. Seelen, H. C. Moodey,
D. D. Van Ormer, & A. M. Morrell, Tube Div.,
Radio Cerp. of Amerita, Lancaster, Pa.

“Deflection ond Convergence of the RCA 21.
Inth Color Kinescope,” M. J, Obert, Tube Div.,
Radio Cerp. of America, Camden, N, J,

TELE TIPS begin '

on page 22
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cuchuu%TELE_FHoNE SUPPLY

ELKHART « INDIANA

Qfﬂmﬂ'ﬂ/tbﬂj 00 Prectsian Nass Fradeclion
0/ "“YVeriiclle Hestilars o Fotended 1896

THE ONLY COMPLETE LIN

1. SIZES—"dime size'" to 2 1/2 " diameter.

2. WATTAGES—2/10 wait to 4 watt.

3. TYPES—carbon and wirewound with and without attached
switch.

4. MOUNTINGS—conventional bushing, twist ear and snap-
in bracket for printed circuits.

ALL COLOR TV APPLICATION

5. TERMINAL STYLES—for conventional soldering, prin
circuits and wire wrap.

6. COMBINATIONS—an endless variety of tandems, b
single and dual shaft.

A CTS control can be tailored to your spegific requ
ment.

www.americanradiohistorv.com
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Miniature 3/4” "dime size”
composition control. Con-
serves panel space at price
comparable to larger size
bushing mounted controls.
CTS type 70.

1 1/8” diameter composition
control for applications where
ratings up to3/4 watt required. ‘2
CTS type 35.

Concentric shaft tandem con-
trol with conventional bush-
ing mounting. Designed for
front panel dual knob applica-
tions, such as contrast and
volume. Available in various
combinations of composition
or wirewound front and rear
sections with or without on-
otf switch attached to rear
section. CTS type GC-C252-
45 with wirewound front
section, composition rear
section and on-otf switch il-
lustrated.

nounted composition
rol. Simply twist two
tor rigid mounting.
inates bushing and
nting hardware.
lable with shafts for
{operation or for pre-
applications with
ated or metal shaft.
type P45 with metal
liftustrated.

Higher Wattage Carbon

Controls With Exceptional

Stability Available

e ONE WATT: Entire 45
series 15/16” diameter line
available with 90 series spe-
cial one watt military resist-
ance efements.

s TWO WATT: Entire 35

series 1 1/8" diameter line

available with 95 series spe-

cial two watt military resist-

ance elements.

THE ONLY COMPLETE LINE FOR
ALL COLOR TV APPLICATIONS

CTS also makes a complete line of controls for military, black and
white TV, radic and other commercial applications. Consultation
without gbligation available for all your control applications, Write
for complete catalog TODAY.

mounted tandem for
set applications.
nbines panel space
ng features of a con-
ric tandem with the
nomy of an ear
inted unit. Available
arious combinations
;omposition or wire-
ind front and rear
ions. CTS type P-C2-
ith composition front
rear sections illus-
td.

EAST COAST OFFICE SOUTHWESTERN U.S.A. SOUTH AMERICA
Henry E. Sanders John A. Green Company Jose Luis Pontet
130 North Broadway 6815 Oriole Drive Buenos Aires. Argentina
Gamden 2, New Jersey P.0O. Box 7224 Montevideo. Uruguay
c H IcA G n "' E lE P H o N E s u P P LY $ho;e: Woodlawn 6-1668 Dallas 9, Texas Rio de Janeiro, Brazil
% - WX No. Camden NJ 380 Phone: Dixon 8318 Sao Paulo. Brazil
Mmm WEST COAST OFFIGE CANADIAN DIVISION OTHER EXPORT
Robert A. Stackhouse C. C. Meredith & Co., Ltd. Sylvan Ginsbury
928 S. Robertson Blvd. Streetsville, Ontario 8 West 40th Street
ELKHART « INDIANA EASyTnates &5 Cdyiunpr Phone: 310 New York 18, New York
one; Crestview 4-5931 Phone: Pennsylvania 6-8239
TWX No. BEV H 7666

?@(Jw‘ﬂ/{bé ere Pireciston Mass Prodeclion o/ Variatle Lesistor « Fowunded 1896
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DO YOU GET THIS
AUDIO READING. .. B/

Invest just $195 for
automatic audio

level control...

| I | .
INTY © FM » AM | IN PUBLIC ADDRESS SYSTEMS IN RECORDING STUDIO |
I |
1 BROADCASTING | Hotel Ballrooms Industrial Paging | A?PLICATIONS . I
I I Auvditoriums School Installations | Disc Recording Tape Recording !
1 I Stadiums Wired Music Applications i Sound-on-Film Recording |
| I I |
| : I l
| | I :
| I | |
: : ' |
i ' ' 1
I I I |
| ' l I
I : A
| 1
I ! i

&8 NI-LEVEL AMP

ERE you have the answer to any au-

dio engineer’s prayers. The G-E
“Uni-Level” Amplifier automatically
compensates for level changes encoun-
tered between different audio sources.
Its expansion-compression characteris-
ticg smooth out and increase average
levels for all types of program material.

you can count on the BA-9-A to eliminate
“blasts”. You’'ll get higher average out-
put. Yow'll save time and effort while per-
formance is greatly improved.

Mail this coupon and complete speci-
fications will be sent to you immediately.

[=

[

General Electric Co., Broadcast Equipmeny,

Yes, in any sound system that’s trou-
See. .. a0ia Electronics Park, Syracuse, N. j

bled by variations in voice intensity,
Pleasc send me information and detailed speds
on the new G-E Uni-Level Amplifier.

Progress /s Ouvr Most Important Prodvet I | o L 4w W b b b ol e o
ADDREES ‘& 8Ans 8 bbb it i K § 96 3 38 |-
GENERAL @D ELECTRIC & ~ =
8
TELE-TECH & ELECTRONIC INDUSTRIES * January 1955 For product information, vse inquiry cord on last page.| 19
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T SRS LS 5. P AL

)  Type 6493 —Low level 20004000
MC amplifier. Greater than 35 db
gain with 15 MW output.

Traveling- Wave Flbes.

Sylvania offers designers
basic Traveling Wave
Tube Types

6493 — low level amplifier

6496 —10 to 1 voltage B
tunable oscillator

Type 6496 —Tynable backward wave oscillator. 35 MW out-
put, up to 1 watt. Complete 2000-4000 MC coverage.

6559 — medium power amplifier

® All with 2000-4000 MC bandwidths

. . . wt, 11 lbs. approx. T
@ Amplifiers require no tuning ==
® Encapsulated for ruggedness
® Aluminum foil lightweight solenoids available
® Complete technical data available on request

e

Type 6559 —Medium power 2000-4000 MC amplifier. 1 watt
WRITE FOR COMPLETE TECHNICAL DATA output with greater than 25 db gain.

Sylvania Electric Products Inc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric {Canada) Ltd.
University Tower Bldg., $t. Catherine St.
Mentreal, P, Q.

LIGHTING +» RADIO ¢ ELECTRONICS ¢ TELEVISION ¢ ATOMIC ENERGY

20 For product information, vse inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES ° January 1955
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Allen-Bradiey Co., producers of motor controls, use
several Artas CS-6 automatic wire cutting and
stripping machines in their Milwaukee plant.

peed

Here’s the fastest way to
produce finished wire leads!

\C MODEL O o MEASURES,

3000 STRIPPED WIRE LEADS in one hour
-.each precision-cut with both ends per-
fectly stripped. That's the speedy pace set
by the Artos CS-6 in producing wire leads
up to 15 inches in length! Production
rates vary in proportion to the length cut.
Highly accurate machine operation reduces
work spoilage to an absolute minimum. Errors

due 10 the human element are eliminated. There
is no curting of strands or nicking of solid wire.

PROVED PERFORMANCE

Time-consuming hand stripping jobs which
once were a bottleneck in many plants are gone
forever. As a result, Artos automatic wire
strippers are paying their way in the mass pro-
duction of television and radio sets, electrical
appliances, motor controls and instruments of
all kinds.

Plan now to cut wire stripping costs in
your plant...with the high speed, automatic
Artos CS-6.

CS-6 CAPACITY

Finished Wire Leads Per Hour:
lengths to 15'/, 3000; 64’’-97’’ lengths, 500.

Stripping Length: 1%2’ max., both ends.
Cutting Length: max., 97''; min., 2’/; special, %",

WRITE FOR Descriptive technical sheet tells how the Artos
CS-6 can save you money, manpower anc time.

BULLETIN

ARTOS

2753 South 28th Street °

For product information, use inquiry card on last poge.

CUTS and
STRIPS
wire, cord

and cable
at speeds up to

3000

pieces per hour

P - —
2-Conductor Twisted Wire

Single Conductor Solid Wire
e PR gl
2-Conductor Paraliel
Stranded Wire
| T e
300 Ohm Television Wire
e A Sy
SJ Cord

L
Heater Cord

e ———

Braided Cord With
Rubber Jacket

Avtomatic Wire Cutting and Stripping

Milwavkee 46, Wisconsin

TELE-TIPS

o

UNDERGROUND TV is being sug-
gested for dramatic coverage of
baseball games. The camera would
be buried at the pitcher’s mound or
home plate, with a small periscope
sticking up. Home viewers could al-
most call their own balls and strikes
by following the path of the pitched
ball.

PART-TIME unskilled help have
saved the radio-TV industry $2,-
000,000 annually, reports. Workman
for Work-men, Inc., national labor
supply firm. These savings are sup-
posed to be effected by having the
labor supply firms assume the re-
sponsibility for on-the-job-injuries
of less experienced part-time work-
ers, thereby preventing increases in
the Workman’s Compensation in-
surance rate. A similar saving is
realized with Unemployment Com-
pensation rates, any increase being
applicable to the company's entire
payroll.

PATENT processing is barely crawl-
ing along, and prospects are for this
pace to slacken. That's the unhappy
conclusion after evaluating the an-
nual report of the Commissioner of
Patents. At last count, there were
over 204,000 pending patent cases,
including 131,000 applications await-
ing attention by examiners. There
are 622 examiners now employed in
the Patent Office, which is 98 less
than 1952. Since 1952 the number of
applications awaiting action has in-
creased by more than 34,000. While
750 examiners are needed to keep
abreast of new work without cutting
down the backlog, Congress has gone
the other way by appropriating only
$11,500,000 for the current fiscal
year. This is $500,000 less than for
the previous year. Result? It takes
an average of three years and seven
months to get a patent, and this
critical waiting period is growing
longer and longer.

VACUUM melting of metals pays
off in a larger and cleaner yield
whose composition can be closely
controlled, say Carboloy engineers.
In the case of one high-temperature
material, the yield increased from
459, for air melting, to 659 for
vacuum.
(Continued on page 26)
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Consider the tinker:

Cne carly example of the non-specialist was the Traveling
Tinker. Unlike the blacksmith, the gunsmith or other
engincering-minded specialists of that day, the Tinker
did cverything. His work was just good cnough to last
his pioneering customers until someone better cquipped
came along. Sooner or later somcone always did . . .
and the Tinker lost his customers. Then he drifted on.
Finally progress overtook him completely and we see
him no more.

We have seen similar changes in our times too. Before
specialized component manufacturers came on the scene
a few ycars ago, leading cngincers had to sprcad them-
selves pretty thin . . . the designer of complex new equip-
ment had to devise from scratch on the tiniest details.
Designing a hermetic scal, say, was part and parcel of
developing a sensitive relay. This is no longer so.

Like many in the clectronics industry, Hermetic Seal
Products Co. has specialized in a particular product and
related service. Qur concentrated cffort has resulted in
producing, for other engineers’ use, hermetic seals with
performance characteristics undreamed of a few years
ago. This specialized attention continually brings forth
new advances in our products and those of our customers.

Hermetic’s specialized engineering of VAC-TITE* and
matched glass seals can be applied to your particular
problems, too. Why not write today for particular in-
formation and for our latest addition to the “Encyclopedia
Hermetica”? . . . Sent free when requested on company
letterhead.

Y

we 3o

-

g

i

Hermetic Seal Products Company
33 South Sixth Street « Newark 7, New Jersey

F OREMDOST I N M I NI ATURI1I ZAT.

28 For product information, use inquiry <ard on last page. TELE-TECH & ELECTRONIC INDUSTRIES -« January 1955
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® High power gain of 53db
e UHF operation — 960-1400mc

20kw
modulating ano
pulse klystron ‘

EIMAC X566 UHF klystrons have consistently obtained
peak pulse power outputs of more than 20kw with over
40% efficiency at 960-1400mc. Many times more power-
ful than any other tube intended for similar operation,
such as aircraft navigational aid Distance Measuring
Equipment, the air-cooled X566 requires only 100 milii-
watts driving power for a 20kw output — a power gain
of 53db with bandwidth adequate for most pulse ap-
plications. Of special significance is the high average
power capability of one kilowatt, allowing the duty
cycle to be raised to 5% with a 20kw peak output, or
109 with 10kw output, and so on. Outstanding pulse
capabilities of the X566 are made possible through the
use of the Eimac modulating anode — an insulated
anode between the cathode and drift tube section —
permitting the klystron to be pulse modulated with

EITEL-McCULLOUGH, INC.

SAN BRUMOD o CALIFORNIA

de

low pulsing power. In Eimac high power tmpliﬁer k
t

strons using ceramic and copper construc

ion, the re

nant cavities are completed outside the vafuum syste
which is left free of RF tuning devices - permitti
easy wide range tuning and uncomplicated input a
output coupling adjustment. This simplicity of desi
and rugged construction minimize replacement co

as well as making the Eimac X566 suit
production techniques.

le for m:

The X566, another Eimac high power klystron achie
ment, is now available with circuit compdnents for «

perimental purposes.

e For additional information, contact |
onr Techuical Services Department. |

THE WORLD'S
LARGEST MANUFACTUREP OF

TRANSMITTING TUBE

S

www.americanradiohistorv.com
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The Right
Grade of
Material Means
Better Utility! _

Stonized Spiral
Phenolic Tubes

All impregnated paper tubes are #o¢ the same even
though they may look alike.

The degree of impregnation is most important in
determining the ultimate utility of the treated paper
tube.

Stone’s pioneering experience in spiral wound small
diameter paper tube manufacture is assurance that our
phenolic impregnated tube—"Stonized”’—will meet
your most rigid specifications.

There is a special grade with low moisture absorp-
tion, corrosive and insulation resistance qualities; an-
other of bigh mechanical strength and resiliency for
bushings; others for tubing with internal threads or
for embossing, forming, punching. There is a general
purpose grade as well as one for stapling.

These are specific grades of Stonized tubes, but others
may be tailored to your exact requirements.

Let us have one of our conveniently located repre-
sentatives call on you, or write directly to us,

Stone..« o

AFFILIATED WITH

STONIZED PRODUCTS CO. INC.

900-922 Franklin Street, N.E., Washington 17, D. C.

For praduct information use inquiry card on Tast page.

YELE-TECH &

www.americanradiohistorv.com

TELE-TIPS

ol |

(Continued from page 22)

STRONG REBUTTAL to an attack
on subscription TV by a committee
of movie theater operators has been
issued by Commander E. F. Mc-
Donald, president of Zenith. “It
should be borne in mind that the
single purpose of this committee of
theater owners is to kill off a com-
petitor that will, through the home
box office, provide a far greater out-
let for far more motion pictures....
There is not sufficient advertising
revenue available in the entire
United States to support TV stations
in all the channels that have been
allocated by FCC....Subscription
TV alone can supply the supple-
mental income.”

MOLAR CLOSE-UPS are just one
of the features of another interesting
application of RCA’s “TV Eye”
close circuit TV. The University of
Kansas City School of Dentistry uses
it to teach students dental surgery.
Now a whole class can observe an
operation; previously only six could
see directly, and none of these close
enough to the patient’s mouth.

“PREGNANT GOOSE” is the name
being used affectionately for the new
Super-Constellations which carry
some six tons of electronic gear to
supplement ground radar installa-
tions.

ILLEGAL activity of removing man-
ufacturer’s identifying marks from
bad receiving tubes, rebranding with
the name of the original or other
maker, and adding an “in warranty”
date code for free replacement is
reported by GE. The mode of opera-
tion of the tube counterfeiters is to
purchase large quantities of dis-
carded tubes from service techni-
cians for 1¢ or 2¢ apiece. “Good”
tubes (those whose filaments would
light) are washed, rebranded and
sold to the public. “Bad” tubes are
rebranded and returned to the man-
ufacturer as in warranty failures.
Federal and local officials are crack-
ing down. To prevent the direct fi-
nancial loss and injury to trade
name prestige resulting from these
activities, it has been proposed that
a permanent method of branding be
devised, and that strict industry-
wide policing be undertaken.

ELECTRONIC INDUSTRIES * Janvary 1955
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CONSISTENT PIONEERING in the deyelop-
ment of fuses that meet the most exacting
standards has helped BUSS keep apacé with
the Electronic Industries expanding need for
fuses.

The complete BUSS line of fuses includes:
— dual-element (slow blowing), renewable
and one-time types . . . in sizes from 1/500
ampere up ... plus a companion line of fuse
clips, blocks and holders.

It's convenient to get all your fuses| from
one source. Purchasing, stock handling and
records are simplified.

And to make sure that the BUSS reputation
for quality is maintained, every BUS$ fuse
normally used by the Electronic Industries is
tested in a sensitive electronic devic¢ that
rejects any fuse not correctly calibirated,

e properly constructed and right in all physical
; dimensions. -

If you are designing a new device — or have
a special problem in electrical protection —
BUSS may be able to save you considerable

engineering time. To help you determine the
SR o n e sou rce right fuse or fuse mounting for the job, BUSS
places at your service the world’s largest fuse

to m eet (o | I I yo ur Zzs;ia::;‘ :aboratory and its staff of experienced
Fuse Needs!

MAKERS OF A COMPLETE LINE OF FUSES FOR HOME,
FARM, COMMERCIAL ELECTRONIC AND INDUSTRIAL USE
\

For More Information Mail this Coapon'v

E E BN EE S SEESESESESESESE S S SEE SR

BUSSMANN Mfg. Co. (Div. McGraw Electric Cp.)
University at Jefferson, St. Louis 7, Mo.

Please send me bulletin SFB containing facts on BUSS
small dimension fuses and fuse holders.

Name Title

TRUSTWORTKY NAMES IN Company ------
ELECTRICAL PROTECTION
Address |

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955 For product information, vse inquiry card on last page. 27
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Canadian Division:

IT TAKES TIME
TO GO
FROM RED TO GREEN

and it takes time to make a good recording disc...

Know-when is as vital as know-fow in making a fine recording disc. This most
sensitive “instrument” musl be handled with special care at every point—{rom
original preparation of malerials down to the method of wrapping.

Slam-bang mass production could never achieve anything like the flawless
rceording dises produced by Presto. I'or Presio 1akes all the time in the world —to
make Presto dises the best-perferming and permanent in the world.

PRESTO GREEN - ORANGE - BROWN
AND WHITE LABEL DISCS ARE
USED THROUGHOUT THE
WORLD —WHEREVER

FINE RECORDING IS DONE

; p s%Ss_riﬂR.E[‘,ORDING. CORPORATION

PARAMUS, NEW JERSEY

25 Warren Street, New York 7, N. Y.
Instantaneous Recording Service, 42 Lombard St., Toronto

Export Division:

HARI RIS 1 ERREAT LULHELATIAER AR AREAIAIAM  DREARRAME EANIALENT O Can nieee

TIME-CONSUMING

STEP 1
IN MAKING A PRE
RECORDING DISC

Your recording discs start
aluminum hase. The slight
aluminum shows up in the
That’s why Presto takes th
and inspect every aluminun
be milled preeisely. Thick:
100% uniform. Circles m
100% perfect. The approve
discs go into production.

hurred. Platters are cleane

-

with an

st flaw in the
1nished dise.

> lime Lo spec
1 blank. It mus
ess must he

st be die-cut
d aluminum
dges are

1. And every d

is polished to shimmering

moothness—

the slow-but-sure way — by hand. Presto
Recording Discs 1ake time tp make. That’s
why they are well worth your tine—

and money!
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30 Years of Leadembz’p

POTTER
Capacitors -

Potter Company has devoted its ef-
forts to the design and construction
of special capacitors to meet specific
customer application...so

If your product reputation hinges on dependable
performance of quality components —

SPECIFY POTTER CAPACITORS

If you need flexible production facilities for
capacitors engineered to fit your needs —

SPECIFY POTTER CAPACITORS
Write today for Free Catalog of the complete Potter

Line of Capacitors and Radio Noise
Filters. Address Department F'.

SPECIALISTS IN
FIXED PAPER

CAPACITORS
SINCE 1925

1950 SHERIDAN ROAD
NORTH CHICAGO, Iil.

30 For product information, use inquiry card on last page.
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TV Stations

By Walter J. Duschinsky. Published 1954 by
Reinkold Publishing Corp., 430 Park Are.,
New York 22, N. Y. 136 pages. Price $12.00.
Profusely illustrated, and well organ-

ized for easy reading and understand-

ing, this volume offers a wealth of
knowledge for TV engineers, manage-
ment and station planners. Presumably
to keep its scope and utility broad, ex-
tensive technical detail has been kept
to a minimum. What makes this book

a really valuable contribution is the

fact that it integrates the many diverse

facets of the TV station into one clear-
cut composite text.

TV Stations is divided into two major
parts, plus appendices, bibliography,
glossary and index. The first part deals
with the master planning prior to con-
struction, and covers such subjects as
site selection, plant facilities, space
utilization, programming, personnel or-
ganization, and equipment usage. To
appreciate the illustrative appeal of this
handbook, consider that over several of
its large size pages (8% x 11%") there
are more than 60 photographs of cam-
eras, dollies, monitors, consoles, film
projectors, etc.,, to describe the section
on equipment usage.

The second major part encompasses
the practical problems and methods of
station operation. To mention just a
few of the topics covered, we note per-
sonnel functions, antenna structures,
studio and transmitter controls, floor
plan layouts, and expenditures.

Because of the time lag between com-
pletion of the manuscript and publica-
tion of the book, this volume lacks re-
cent material on color TV. But all
authors and publishers face this same
time problem. The important point is
that it is an excellent book as it stands.

A Dictionary of Electronic Terms

Edited by Gordon R. Partridge. Published 1954
by Allied Radio Corp., 100 N. Western Ave.,
Chicago 80, Ill. 72 papges. Price $.25, (Stock
No. 37K756.)

No doubt all of our readers know the
meaning of words like dielectric, guy
wire, and feedback. However, it is not
toc hard to imagine how the score
would run with words like ferrospinel,
kenotron, Ruhmkorff coil and sabin.
Well, whatever the electronic word one
may be looking for, it’s more than likely
it will be found among the 3500 terms
included in this handy reference. Also
included are over 150 illustrations of
components, equipment and circuits.
This little 6 x 9 in. book will do a lot of
things for engineers that Websters Un-
abridged wouldn’t think of.

Transistors: Theory and
Applications

By Abraham Coblenz and Harry L. Quens.
Published 1955 by McGraw-Hill Book Co.,
327 W. 41 5t., New York 36, N. Y. Price
86.00. Covers theory, operation and applica-
tion of silicon and germanium Iransistors.

Manufacturing techniques are also included.

TELE-TECH & ELECTRONIC INDUSIRIES * January 1935
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e ILTIMATE £ =

IN MAGNETIC
RECORDING
TAPES .... ..

FERRO-SHEEN

irish |

SHAMROCK

ere is a tape which some of America’s largest recording
studios are calling the “ultimate’! Two features raved about
are the extremely flat frequency response at the high end of the
spectrum and the complete absence of oxide shedding due to
absolute bonding and the mirror-like surface imparted by the
FERRO-SHEEN process.

You too, will find this new FERRO-SHEEN recording tape your
“ultimate”, whether it is for original program recording, tape
masters for records and pre-recorded tapes, or for the highest
fidelity in pre-recorded tape duplicates . . . in fact anywhere
that highest quality professional results are a must.

ne

' F irish’s FE IEEN PROC
EXTENDED FREQUENCY RESPONSE . .. all the highs ... all the lows . .. limited
only by the recording equipment in use.

REDUCED “DROP-OUTS” ... nodules and agglomerates virtually eliminated.

40% to 1009 REDUCTION IN HEAD WEAR . .. mirror-sheen surface operates
with negligible friction and abrasion.

UNEXCELLED BONDING of oxide and base.

""JOHANNSON BLOCK EFFECT ELIMINATED' ... does not “polish” head
surfaces.

Order a supply of this remarkable new tape today and

discover new thrills in magnetically reproduced sound. At
- www.americanradiohistorV®

*FERRO-SHEEN is irish’s exclusive ni
process of tape manufatture, whi
combines a new oxide jand binc
treatment, a new mcgnEfic surfa
material and a new plastic base |
gether in a new hotmelt laminati
process, resulting in the stronge
bond, the highest uniformity of oxi
particles, and the smoothest surfa
ever attained in recording taj
manufacture. 3

HERE ARE ADDITIONAL FEATURES
OF SHAMROCK #300|TAPE.

® New irish reel...the strongest plastic reel on

American marke!, heavier by actudl weight...

more plastic than any other reel. Two|very large op
ings permit easy access to the Ihreudi}ng eye.

® Has 8’ eye-ease green leader on bdth ends.
® Packed in polyethylene bag.

® Includes irish reef-tab . .. provides |space for not
subjects recorded and position on ree‘.

ORRADIO Industries, In(
World's Largest Exclusive Magnetic Tape Manufacty
Opelika, Alabama]

Export Division: Morhan Exporting Corp.] New York, M.
In Canada: Atlas Radio Corp., Ltd|, Toronto

1800 chart Artivla he Talmadana

malmed
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2AF4
{Protatype—6AF4)
Heater Current 0.6 A
Heater Yaits 2.35

3AL5

{Pratolype —b6ALS)
Heoter Current 0.5 A
Heater Yolts 3.15

3BN6
{Protatype —6BN 8}

Heoter Current 0.6 A
Heater Yalts 3.15

5AQ5

{Prototype —6AQS5)
Heater Current 0.6 A
Heater Yolts 4.7

6AX7
{Prototype—12AX7}
Hewter Current 0.6 A
Heoter Yolts 3.15*

12BQé6GA
(Prototype—6BQ6GA)
Heater Current 0.6 A
Heater Yolts 12.6

3BY6

{Prototype —bBYS)
Heoter Current 0.6 A
Heater Yolts 3.15

5BK7A
{Prototype — 6BK7 A}
Heater Current 0.6 A
Heater Yolis 4.7

654A
(Prototype — 654}
Heoter Current 0.6 A
Heater Yolis 6.3

12BQ6GT
(Prototype — 6BQ6GT)
Heoter Current 0.6 A
Heater Yolts 12.6

3AU6

{Prototype —6ALG)
Heater Current 0.6 A
Heoter Yalis 3.15

= —

3(B6

{Prototype —b6(B6)
Heoter Current 0.5 A
Heater Yolts 3.15

518
{Protolype — 618}
Heoter Current 0.6 A
Heoter Yolts 4.7

6SN7GTB
{Prototype —8SN7GTA)
Heater Current 0.6 A
Heater Yolts 6.3

128Y7A
{Prototype—12BY7)
Heater Current 0.6 A
Heater Yaolis 6.3%

3AVé
{Prototype— 6AYS)
Heater Current 0.6 A
Heater Yolts 3.15

4BQ7A
{Prototype—6B0Q7 A}
Heater Current 0.6 A
Heater Volts 4.2

5u8

{Prototype —6U8)
Heater Current 0.6 A
Heater Yolts 4.7

12ZAX4GTA
{Prototype —12AX46T)
Heater Current 0.6 A
Heater Yolts 12.6

12L66GT
{Protatype —25L66T)
Heater Current 0.6 A
Heater Yolts 12.6

3BC5
{Prototype — 6BCS)
Heater Current 0.6 A
Heater Yolts 3.15

4877

(Pratotype— 6827}
Heater Current 0.6 A
Heater Yolts 4.2

5V6GT

{Prototype —bY566T)
Heater Current 0.6 A
Heater Yolts 4.7

12B4A

{Prototype —12B4}
Heater Current 0.6 A
Heater Volts 6.3*

12ZW6GT
{Prototype —bW6GT)
Heater Current 0.6 A
Heoter Yolts 12.6

3BEG

{Prototype —6BES
Heater Current 0.6 A
Heater Yolts 3.15

5ANS
{Prototype— BANB)
Heater Current 0.6 A
Heater Yoits 4.7

6AL7
{Prototype—124U7}
Heater Current 0.6 A
Heater Volts 3.15*

12BH7 A
{Prototype —12BHT)
Heater Cyrrent 0.6 A
Heater Voits 6.3*

19AU4

{Protatype —6AU46T)
Heater Current 0.6 A
Heuter Yolis 16.9

25CD6GA

eries
rlllg tubes

*Using heaters congected in parallel.
Qther Series String Tube Types in Development

{Pratotype—25(D66)
Heater Current 0.6 A
Heater Yolts 25

All Tung-Sol Scries String Tubes
have uniform heater warm-up time
to safeguard against failures from
initial voltage surge.

Heater ratings are based on 600 mil-
liamperes of current with the heater
voltage adjusted for the same power
as in the prototype. All other char-
acteristics and ratings are identical
to those of the prototype.

Use of these tubes provides com-
pletely satisfactory receiver charac-
teristics during warm-up.

If you're a TV set manufacturer with an eye on the mass volume

market, Tung-Sol can provide the ‘“series string” tube types, the qual-

ity and the service you need for a successful competitive program.

COMPLETE LINE: Tung-Sol Tube types will
meet the performance requirements of circuit de-
signs currently in use, as well as any foreseeable
new circuitry. Additional tube types are in develop-
ment.

DEPENDABLE QUALITY: Tung-Sol quality
control standards have been adjusted to the more
severe service demands of “‘series string” operation.
You can rely on Tung-Sol “Series String” Tubes
to give the same dependable performance as their
prototypes.

SERVICE: Competent field engineers are immedi-
ately available for consultation beginning at the
design stage to help you achieve smooth, efficient
proeduction. Tube deliveries are coordinated to
your manufacturing schedules and are completely

32 For product information, use inquiry card on last page.

TU

reliable. Your design plans are received 1in strict-
est confidence.

For more information about Tung-Sol ‘‘Series
String” TV Tubes, write to Commercial Engineer-
ing Department, Tung-Sol Electric Inc., Newark 4,

New Jersey.
Jersey SALES OFFICES

Atlanta, Chicago, Columbus, Culver City (Los Angeles), Dallas,
Denver, Detroit, Newark, Philadelphia, Seattle.

Tung-Sol makes All-Glass Sealed Beam Lamps, Mimature
Lamps, Signal Flashers, Picture Tubes, Radio, TV and Special
Purpose Electron Tubes and Semiconductor Products.

G-SOL
Radio and TV Tubes, Dial Lamps

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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Blaw-Knox 1029-foot tower
stood firm against hurricane blasts

“During the last 30 years we’ve lost four towers to high
winds and hurricanes,” said John Peffer, assistant manager
of WTAR-TV Norfolk, Virginia, “but we’ve never lost a
Blaw-Knox Tower.”

Mr. Peffer then cited their most recent experience during
hurricane Hazel that hit so hard at Norfolk and the
surrounding area.

In the nearby town of Driver, where WTAR’s newest
tower is located, the wind velocity was recorded up to
108 miles per hour. At that point the anemometer was
blown down. But the 1029-foot, triangular, guyed Blaw-
Knox TV Tower stood firm against the hurricane blasts.

In Norfolk, during the same blow, the indicator on the
wind velocity meter frequently sat tight against the 100
mph pin (the maximum reading on that meter). But
WTAR’s tower in the downtown area . . . a 400-foot, four-
legged, self-supporting Blaw-Knox TV Tower . . . came
through in good shape.

These are just two typical examples of the sturdy
strength of all Blaw-Knox Towers . . . designed and con-
structed to meet your specific requirements,

For further information on the many types of Blaw-Knox
Antenna Towers, write for your copy of Bulletin No. 2417.

BLAW-KNOX COMPANY

Blaw-Knox Equipment Division * Tower Department
Pittsburgh 38, Pennsylvania

ANTENNA TOWERS

Guyed and self-supporting—for AM -
TV « radar « microwave - communications

BLARHNOX

EQUIPMENT DIVISION

wWWwWWwW americanradiohistorv com
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PROVED
BY USE!

0.01% regulation
accuracy!

1000 VA capacity!
Sorensen Model 1001

electronic AC Voltage Regulator

SiVeS
e 'lo,',é l/_’;a“.
S
7
@UWeqd w/}by of
“orde YOLr,
""L'lzrgcy , o7, iy

/4 Oryg

= 3

o - . o 3 . - '
specifications
" Input 95.130 VAC, 16, 50-60v '
Qutput 110-120 VAC, adjustable

Load range 0-1000 VA

. Regulation #+0.01% agaiast line and #£0.019% against load"
accuracy guaranteed at room temperature, for a resistive
load, an input variation of *=10% and over o
2-t5-1 load chonge. For all other conditions within
the specifications the 1001 hes a_ proportionate
amount of accommedation.
Distortion 3% RMS moaximum
P.F. range 0.95 leading to 0.7 lagging

0.1 second
S5L7GT (1), 6L6GA (1), 5Y3GT {1), 2AS815 (1)

Time constant
Tube complement

Even greater capacity with similar accuracy wil! be available this
fall when the Sorensen Model 2501 Regulator — *=0.01% |
accuracy, 2500 VA capacity — goes into production. |

general catalog available [

AC VOLTAGE REGULATORS — 150VA to 15000YA copatities, 115 i
volt and 230 volt output, 400-cycle regulators, 3-phase regulators

FREQUENCY CHANGERS — 60 cycle and 400 cycle, accuracy to
*0.01%

NOBATRONS —Reguloted low-voltage, high-current DC sources
B-NOBATRONS — Regulated high-veliage, low-current B power supplies |
NOBATRON-RANGERS — Wide-range variable DC sources

TUBELESS DC SUPPLIES — Magnetic amplifier suaplies with various
outpuls and capocities

AIRBORNE FREQUENCY CHANGERS & INVERTERS. MILITARIZED
REGULATORS, FILTERS, TRANSFORMERS, AND RELATED EQUIPMENT.

For your copy write Sorensen & Co., Inc., 375 Fairficld Avenue,
] Stamford, Conn. In Europe, Sorensen A.G., Gartenstrasse 26,
Zurich 2, Switzerland.

3,

For product information, use Inquiry ¢ard on last page.
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LETTERS . ..

Tubes: To Select or Not Select

{The following letters comment on the
article, “Tube Selection Increases Sig-
nal Capacity of TV Receivers,” by
Robert G. Horner, published in our Qct.
1954 issue. Without condoning the prac-
tice, the editors believe that publication
of opposing views on the subject is
necessary to arrive at an intelligent
mutual understanding between tube
manufacturers and equipment design-
ers. Ed.)

Editors, TeLe-TEcH:

We read the article with great con-
cern. We do not condone tube selection.
This practice will eliminate many of the
advantages gained over the years by the
Electronic Tube Industry, through their
joint efforts. These efforts are coordi-
nated by RETMA and JETEC. Stand-
ardization in any Industry reduces costs
and simplifies service and maintenance
of the product. We realize that tube
selection may result in improved per-
formance when considering one charac-
teristic of the product. This is due to
the fact that the characteristics of elec-
tronic tubes have a natural tolerance
around the average value. This fact of
life is not limited to electron tubes.
Every quality ~characteristic of any
product is a variable. The ability to
cope with these variables has made the
American Industry what it is today.

Improved performance of TV re-
ceivers can be achieved by coordinating
the design of electronic tubes with the
associated circuitry. Individual per-
formance characteristic improvements
by this method may not be as fast or as
spectacular as could be achieved by se-
lection. Mr. Horner’s article discusses
an example. The customer is served
best by considering the performance of
a product from the overall viewpoint:
ie., cost, distribution, and customer
service throughout the life of the
product.

Several of our customers are resort-
ing to tube selection in specific applica-
tions. It is not -too widespread—but
there is a trend. We are doing what we
can to minimize it. Publications such as
yours can help by presenting both sides
of the problem.

Edgar K. Wimpy

Director of General Engineering
CBS-Hytron
Danvers, Mass.

Editors, TELE-TECH:

Tube selection has been praised and
decried by many people for many years,
but when all is said and done the situ-
ation always reduces to a few simple
facts.

1. Better initial performance can be
obtained in many instances by tube se-
lection. The same often is true with
other components.

2. Selection often may be accom-
plished in such a way that alltubes are

(Continued on page 38)
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Widest selection of latest materi-
als. Constant addition of new spe-
cial-purpose bodies. Over 50
years accumulated experience and
“know how.” A highly trained
staff, alert for improvements and
new techniques.

200

True cost is what you get for what
you pay. It's risky to buy ceramics
by price alone. It may mean medi-
ocre material and outdated de-
sign. You'll profit by investigating
the recent “giant steps” taken in
the ceramic field.

o ® @

AlSiMag offers the best possible
ceramic for your job at a price
that’s right. Modern, large-scale
equipment cuts production costs.
Shipments are on time and to spe-
cification. AlSiMag extra services
include free redesign service and
use of open dies.

Assembly lines run on deliveries,
not promises. That's why we're
careful to make delivery esti-
mates that are dependable. True,
ceramics are temperamental. But
you'll find AlSiMag’s “shipment
as promised” average is high. Ask
any of our customers.

www.americanradiohistorv.com

* Send a blueprint and outline of operating conditions
and see what American tava can do to save you money.

53RD YEAR OF CERAMIC LEADERSHIP

AMERICGAN LAVA CORPORATION

A SUBSIDIARY OF MINNESOTA MINING AND MANUFACTURING ¢
CHATTANOOGA 5, TENNESSEE

Branch offices in these cities (see your local telephone directary):

Cambridge, Mass ® Chicago, {ll. * Cleveland, Ohio *® Dallas-Hou
Indianapolis, Ind. * Los Angeles, Calif. ® Newark, N. J. ® Philadeiphia-Pit
St. Louis, Mo. ® South San Francisco, Calif. ® Syracuse, N, Y. o

COMPANY

ston, Texas
sburgh, Pa.
ulsa, Okla.
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MALLORY
VIBRATORS

sel new standards for

LOW HUM LEVEL

The latest improvements in Mallory vibrators now
offer designers the quietest operation ever avail-
able in a commercial vibrator. By means of a
unique ‘““floating” design, this new model thor-
oughly isolates the vibrator mechanism . . . mini-
mizes transmission of mechanical hum and shake to
the can or mounting base.

For the first time, mechanical noise has been re-
duced to a level lower than the speaker hum emitted
by most automobile radio sets. The new design,
furthermore, suppresses mechanical hum in any
mounting position of the vibrator.

NO EXTRA COST. This new level of performance
is available to you at the identical cost of previous
Mallory vibrator models. The low-noise model now
becomes the standard Mallory type, and in most
instances carries the same part number. In addi-
tion, case size has been made more compact...
affording valuable space savings in crowded circuits.

Mallory’s experience is based on twenty-five vears
of pioneering research and development in the

Expect more... vibrator field, during which time we have supplied
more vibrators for original equipment than all other

Get more from makes combined. This experience is ready to serve
you on your power supply design problems. .. to

M Y help vou utilize the maximum qualities of Mallory

low-noise-level vibrators. For engineering consul-
tation, or for our Technical Bulletin, write or call
us today.

IN POWER SUPPLIES BE SURE TO USE...

MALLORY FP Electrolytic Capacitors—The original fab-
ricated plate capacilor, FP electrolytics have for many years
been built for continuous operation at 85° C. . . . famous for
long shelf and service life. .. with fast, twist-prong mounting.

Parts distributors in all major cities stock Mallory standard components for vour convenience.

MALLOR

P. B, MALLORY & COD,, lne., INDIAMAPDLIF &, INDIANA

Serving indvusisy with These Prodvects:

Electromechanical — Resistors ¢ Switches ¢ Television Tuners o Vibrators
Electrochemical — Capacitors ¢ Rectifiers » Mercury Baotteries
Metallurgical—Contacts » Special Metals and Ceramics ¢ Welding Materials

36 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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HIGH PRODUCTION
PROTOTYPES

ENGINEERING DEVELOPMENT
RESEARCH

Subminiature Filters

FOR TELEMETERING
AND AIRBORNE EQUIPMENT

V. / I
Y/ A
/
A\
AVl
130 105k M5K FREQUENCY

5400
FREQUENCY IN CPS

.55 CUBIC INCHES AND LESS. \ /"-' STANDARD LOW- PASS SERIES — DESIGNED
EXCELLENT BAND PASS CHAR- & PACKAGED TO MIL 727 SPECIFICATIONS —

— oL OFFERS OVER 45 db ABOVE f5 tfs< 1.5 f1).
| ACTERISTICS_DESIGNED TO  CmM=iC > HERMETIC SEALED — STUD MOUNTED —Teb.
| MIL SPECIFICATIONS IDEAL xf-*"\ LON TYPE TERMINALS. CIGARETTE SIZE

| PACKAGE. 3,6, 10 & 15 KC STD. UNITS. ALSO
B UES CHCHAN M EEDPRRTIDIGE S 137 PN AVAILABLE IN SUBMINIATURE VERSION,

ATTENUATION

EE

T

I

—11.5 f CUTOFF

Tb
M CUT

2 ATTENUATION IN DECIBELS

[ Actuas size QNS &= 2 FOR ADDITIONAL IFORMATION CONTACT

COMMUNICATION ACCESSORIES COMPANY

HICKMAN MILLS, MISSOURl ! PHONE KANSAS CITY, SOUTH 5528

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955 por Tptete Tsrewavion onel by Fardach, (s f“‘gtf- 37
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LETTERS ...

(Continued from page 34)

| used, so that no hardship is suffered by
the supplier. The instance described in
the October Issue of TeLe-TEcE is ap-
parently such a case.
3. Selection inevitably ignores the re-
placement problem. If the performance
attribute for which the selection is
made is important, then it is hard to
see how a responsible producer can
ignore the replacement problem. If it is
not important, then why select in the
first place?
4. Careful engineering design nearly
always eliminates any need for selec-
tion.
As you have no doubt surmised from
the above remarks, my attitude toward
selection can be likened to Calvin
Coolidge’s attitude toward sin. “I'm agin
ity
A. K, Wright
Vice-President
Director of Engineering

Tung-Sol Electric, Inc.

95 Eighth Ave.

Newark 4, N. J.

Editors, TELE-TECH:

It is my personal opinion that tube
selection as dealt with in this article is a
policy which is to be avoided if possible
because of long term disadvantages. In
most cases of tube selection that we
have investigated, the need of selection
has occurred because of lack of under-
standing on the part of equipment de-
signers of full variations to be expected
in tube characteristics both from tube
to tube and during life.

In some of the commercial applica-
tions, selection cccurs because of the
attempt to get too much performance
from a minimum number of tubes. We
have on occasion been forced to supply
a customer specially selected tubes in
order to provide an immediate fix for
their difficulties. We deplore the use of
this method and believe that the long
term solution would be to provide bet-
ter education about the behavior of
tubes to equipment designers.

John H. Wyman

Chief Project Engineer
Red Bank Div. '
Bendix Aviation Corp.
Eatontown, N. J.

(The following information waes re-
ceived from J. M. Lang, General Mana-
ger, Tube Dept.,, General Electric Co.
Ed)

From time to time, the technique of
special tube selection (where the equip-
ment will perform properly only with
tubes whose characteristics fall within
a specified range which is less than the
normal range of variations associated
with the characteristics of the tube) is
employed in the manufacture of elec-
tronic equipment. Although the type of
tube and equipment involved in the
special selection varies widely from case
to case, certain basic conflicts and diffi-
culties are common to each of the in-

{Continued on page 42)

EL SEGUNDO, CALIFORNIA » ORegon 8-6281

Wonrld's Largest Supplion of Duality Industrial Reclifiers A

38 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES °* January 1955
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TEADE MALK

that's 7-WAY 'S ™ BETTER than ever!

IMPROVED BALANCE between high and low
frequencies without sacrificing low-frequency
output.

4‘ NEW MOISTURE-REPELLENT BINDER with
lower coefhicient of friction. Absolutely eliminates
tape squeal under hot, humid conditions. Runs
well even on machines badly out of tension ad-
justment.

& NEW ANTI-TACK AGENT virtually eliminates
possibility of sticking on hot erase and record
heads. Especially important to owners of older
type machines.

ﬁ’ NEW DRIER-TYPE FORMULA greatly reduces
danger of oxide rub-off, even on dirty heads.
Keeps clean heads clean.

% IMPROVED HOT SLITTING of standard plastic
base. Edges of tape cleaner and smoother than
cver, danger of tear or breakage greatly reduced.

&‘ NEW LOW BACKGROUND NOISE through
better dispersion of finer oxide particles. A fea-
ture of importance to all serious recordists.

%NEW DUST-PROOF PACKAGING in protec-
live, re-usable polyethylene bag.

!
Audio Devices now offers you a new antl
vastly superior professional sound recording
tape, at NO INCREASE IN PRICE

Here’s a radically improved sound recording tape, per-
fected afier long research in Audio Devices laboratfries—
a tape that sets completely new standards of perforlrance.

Any one of the seven new and improved features listed
here would be important news to the tape recordist. Col-
lectively, they spell a degree of perfection heretofqre un-
attainable in any magnetic recording tape! |

Such a premium quality product could easily justify. a
premium price. But it has been made standard ‘or all
Audiotape, on plastic base or Mylar* polyester ﬁ]n?—and
is available at previous standard prices.

Try the new Audiotape—test it—compare it with any other
product on the market. It will speak for itself!

* DuPont Trade Mark

AUDIO DEVICES, Inc.

444 Modison Avenuve, New York 22, N, Y,
Offices in Hollywood * Chicago l
Export Dept., 13 East 40th St., New York 16, N. Y., Cables “ARt.AB"

“Mfyd mm!%/l (“mm&éea" ﬂlldiﬂlﬂ.pr ﬂ.udiﬂt“:t: mldiﬂpnil‘lt: amlio‘lihn

TELE.TECH & ELECTRONIC INDUSTRIES * Janvary 1955
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HOW TO GET A HEAD
IN TELEVISION

Selection of the proper camera head
is important for smooth television
and motion picture production. With
the many types of heads available,
it is often a problem to know which
one will best serve the purpose.

Shown here are the various types of
camera heads made by Houston Fear-

FRICTION HEAD. The most practical head
for monochrome TV cameras and motion
picture cameras weighing between 80
and 150 Ibs. Provides smooth, easy pan-
ning and filting. Pans full 360°. Tilts 45°
up and 45° down. Adjustable drag and
brakes provided on both actions. Camera
is accurately counterbalanced. Adjustable
to compensate for extra lenses, etc.

TILT HEAD. For fixed-position TV cameras
or microwave parabolas. Friction-type ac-
tion, but without drag adjustment. Camera
or parabola may easily be positioned and
locked in place. Calibration scales on both
azimuth and tilt allow for quick re-setting
of fixed points.

40

For preduct information, use inquiry card on last poge.

less. Each has been designed to fill a
specific need. Each has its particular
characteristics, features and advan-
tages. The proper choice can be de-
termined by the type, size and weight
of the camera to be mounted, the
camera accessories to be attached,
and the tvpes of shows on which it
will be used.

Working closely with the motion
picture and television industries over
a period of manv vears, Tlouston
Fearless has engineered this equip-
ment for maxinnun case of operation,
sinooth performance and. complete
dependability. Exhaustive tests have
proved the metals and other materials
best suited for the purpose. Precision
workmanship assures vears ol satis-
factory service.

Betore deciding on a camera head
camiera wount, or film processing
cquipment, consult vour Houston
Fearless representative. e will be
pleased to analyze vour requirements

7

MONOQCHROME CRADLE HEAD. Remark-
able smoothness and ease of operation
for black and white TV cameras are made
possible by the perfect balance of the
monochrome cradle head. The camera ro-
tates around a constant center of gravity,
always in absolute balance. Tilts down
38° and up 30° on ball bearing rollers.
Tilt drag is adjustable. In panning, also
rides on ball bearings. Brakes on both
pan and tilt

TELE-TECH

WWW.americanradiohistorv.com

and recommend the equipment that
will serve vou best. Write or phone:
Houston Fearless, 11801 W. Olympic
Blvd., Los Angeles 64, Calif., BRad-
shaw 2-4331. 620 Fifth Ave., New
York 20, N. Y. Clrcle 7-2976.

GEARED HEAD. Provides exceptionally
smooth, constant-speed panning and tilt-
ing for television and 35mm motion pic-
ture cameras. Two geared speeds on both
the pan and tilt. Gearing can be quickly
disengaged so unit operates as a free
head. In tilting, the head rotates camera
about its center of gravity, maintaining
absolute balance at all times. Full 360
panning is smooth and steady.

REMOTE CONTROL HEAD. Makes possible
the operation of a TV camera from 4
remote point several hundred feet away.
Panning, tilting, focusing and lens chang-
ing are accomplished with small electric
motors operated from a portable contro!
panel. - Operation is smooth and steady.
Speed is variable. Camera can be mounted
in extremely high or low positions on
stage, in auditoriums, stadiums, on roof-
tops and other inaccessible places.

COLOR CRADLE HEAD. Specifically de-
signed for RCA color television cameras.
Action is similar to monochrome cradle
head. On both models, camera, with all-
accessories attached, can be balanced.per-
fectly when mounted on the head simply
by moving the top plate on the head &r
ward or back with a lead screw. Adapted
to fit all recommended tripods, pedestals
or dollies

& ELECTRONIC INDUSTRIES °* January 1955
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with PHILCO Hetmetically Sealed TRANSISTORS

Uniformity . . . low power consumption . . . small size
. .. complete absence of microphonics . . . proven reli-
ability . . . and resistance to shock and vibration. These
are the all-important features of Philco alloy junction
transistors which make them best for your application.

You will also welcome the simplified circuitry, ease of
assembly and cost reductions now possible in transis-
torized products. And Philco production facililies

P H LCO

VWWW armericanracionistorv corrl

assure a dependable supply of high quality transistors
—at a price which makes their use practicql in new

product design! |

Employ Philco alloy junction transistors, anci gain the
benefits of their superior performance. Takjt the first
step to improve your product and cut costs. Write
today to Philco, Dept. T. Get complete technical
specifications, price and delivery informatign on the
Philco hermetically sealed transistor. |

CORPORATION
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Why Ace Shielded Enclosures are your

ﬂi E’E offers the highest atenuation over the widest frequency

I

w"“'-

I..ACE

1

range, proved by independent testing laboratories.

takes the guesswork out of shielded enclosure buying. |
You get alf the facts on which to base sound decisions,
backed by guaranteed test date.

and only Ace, offers a tuly interchangeable-panel
enclosure, with bolting Interior to the room but external
to the shielding medium. l

i[ provides full engineering assistante—assurance thal
your specific enclosure needs will be met.

is first and foremost in the design and manufacture
of every type of shielded enclosure for electronics,
military, and general industry. |

““CELL-T

Here's the maximum in screen room perform- I
ance. A must for laboratories and electrical
manufacturers performing tests with highly
sensitive equipment. 108db from 14kc to
1000mc; 103db at 3000mc (MIL-5-4957 mea- |
surements).

These enclosures employ the rugged Lindsay
Structure, available in either sheet copper or
galvanized. They can be transported com-
pletely assembled or disassembled; may be
used indoors or out. Copper: 100db from |
150kc to 1000mc; 70db at 15kc (Uniform-
Field measurements). Galvanized: 110db from [
14ke to 1000mc; 9db at 60cps; 37db at 1000cps [
for magnetic fields (MIL-S-4957 measure- '
ments). |

An economical enclosure, available in copper
or galvanized wire cloth, that meets basic re-
quirements for suppressing r-f radiations of
industrial or laboratory equipment. Copper

g

42 For product Information, wse Inquiry card on last page.

ACE ENGINEERING & MACHINE CO0., INC.

Screen: 70db from 100kc to 1000mc, 40db at
l4ke. Galvanized Screen: 40db from 15kc
to 400mc (Uniform-Field measurements).

Write for Catalog and Free Technical Data.

Telephonse: REgent 9-1019 = REgent 9-2537 * GAfield 5-1160 [

TELE-TECH &
WwWWWw.americanradiohistorv.com

(Continued from page 38)
dividual situations. These difficulties,
from the standpoint of the tube manu-
facturer, can and often do become
major problems. Based on accumulated
experiences with special selection prob-
lems, the tube iidustry is opposed to
any philosophy which considers the
special selection of tubes to be an ac-
ceptable design technique in the manu-
facture of electronic equipment.

The question may well be asked:
What is fundamentally wrong with spe-
cial tube selections? First, any special
selection necessarily creates a field re-
placement problem. In the factory pro-
duction of the equipment, the equip-
ment can be made to operate satisfac-
torily and pass final inspections—by
tube selection. Unfortunately, when
equipment difficulties develop in the
field, factory-trained technicians are not
available to provide the necessary serv-
icing. The available serviceman may
discard many good tubes because of the
critical requirements of the equipment.
In other cases, he may fail to recognize
that special tube selection is required
and after unsuccessfully replacing sev-
eral tubes begin to look for the trouble
in the other circuit components. Thus,
the use of the entire equipment can be
readily lost for extended periods hbe-
cause a sufficient quantity of the critical
tube type is not available or because
the difficulty is not readily analyzed.
Maintenance costs and equipment
down-time, in such cases, can become
excessive.

Also, the degree to which the equip-
ment will accomodate variations in tube
characteristics varies widely. Indeed,
cases have been reported in which only
one tube in twenty-five would function
properly in the equipment. Other cases
have been reported in which the initial
tubes were stabilized under special con-
ditions by the equipment manufac-
turers. In the field where such spe-
cially-stabilized tubes were not avail-
able, none of the replacement tubes
could be made to work.

A second consequence of the special
selection may be noted in the perform-
ance of the equipment itself. For ex-
ample, if the equipment is critical with
respect to the characteristic of trans-
conductance in a particular tube, a tube
which was initially satisfactory could
readily become unsuitable as the result
of heater or supply voltage variations
and normal tube-life variations. In such
a case the over-all performance and life
of the equipment may prove to be un-
satisfactory—the difficulty being related
to the tube selection involved. The
critical nature of the equipment’s per-
formance, together with excessive main-
tenance costs, may directly reflect on
the original design of the equipment.

Another aspect which deserves con-
sideration is the fact that in the tube
industry essentially the same product
is manufactured by several companies.
In this respect, the tube industry is

(Continued on page 30)
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Offer Good Linearity and Low Noise

at Popular Prices

Wide Range of Stock Resistances—
2 to 500,000 ohms in 1-2-5 sequence e

Convenient Sizes —in progressive steps, |
from 1% to 4% " diameter i

I

Conservative Power Ratings — |
from 2 to 20 watts

Good Linearity —better than +0.2%
at 40° C. ambient

for units with higher power ratings;
+2% for smaller sizes
|

Low Cost —prices range from $3.15 for 2-ohm, leatt unit
to $10.00 for 500-kilohm, 20-watt potefitiometer

Good Linearity at Moderate Cost Resistance
wire is uniformly wound and finished card
is cemented tightly into base — uniform
thickness around base prevents unequal
curing and aging out of round — every
unit produced is inspected for conform-
ance with linearity specifications.

tow Capacity to Ground and Across Windings
Qutstanding a-c performance is obtained
with all-phenolic body, glass-reinforced
polyester shaft and phenolic laminated
card — minimum metal parts,

Brush and Track Durability Brush is of heat-
hardened. precious-metal alloy especially
selected for compatibilily with winding -—
low-temperature-coeflicient resistance-al-
loy wire is used — brush track is carefully
smoothed and cleaned by special buffing
tool that does not cut metal away from
finer wire.

Mounting Rigidity and Interchangeahility
Units are mounted on panel and shelf by
screws tapped into base so that they are
keyed against rotation.

High Resolution Specially designed pre-
cious-metal brush of small-diameter wire

tow Electrical Noise Brush rides on edge
of tightly-wound resistance card where
wire is firmly seated and easicst to clean
— extra-long brush spring provides uni-
form pressure at all settings — overall
mechanical stability and cleanliness, re-
sulting from total enclosure, insure low
noise — pots are individually tested for
minimum noise.

Bearing Durability Bearings arc at extreme
ends of enclosure for greatest mechanical
stability — brush arm is positively keyed
to hub which rotates on brass insert; this
bearing is in the same plane as brush,
and is closely fitted, minimizing effects of
side thrust on shaft — other end of shaft
is guided by stainless-steel insert molded
in base.

Over-All Rigidity Cover fits snugly with
base and is firmly attached — cover-
retaining. screw stops brush arm 180°
from brush and will not bend ar strain
the brush spring support. |
Continuity Brush is spot-welded tp spring
arm — electrical terminals are rivéted and
soldered directly to winding endg and to
center tap take-off, for positive electrical
connection—no fixed pressure conrections.
Ready Accessibility Interior is edsily ex-
posed for inspection by removal of single
cover-retaining screw, even whefi pot is
mounted.

Three Shafts Available Standard glass-
reinforced polyester shaft is supglied and
gives best electrical charactefistics —
where minimum torsional flexing is the
primary consideration, all-metal ¢r metal-
filled shaft will be supplied.

Total Enclosure with External Phasing Two
screws in projecting hub permit|phasing,
adjusting or removing shaft witheut open-
ing case and exposing interior t¢ dust —
shafts of different lengths or Mmaterials
can be readily substituted.

275 Massachusetts Avenua, Cambridge 39, Massachusetts, U.5.A.

Ganged Units Available for Any Application
Individual units are easily set in any de-
sired phase relationship — low -capaci-
tance characteristics of the individua! units
are retained in ganging.

touches no more than two wires at a time.

Versatility In addition to potentiometers normally
stocked, units will be provided on special order with:
360° mechanical rotation — taps as close as /4" apart
along entire winding — resistance values other than
standard—resistance functions other than lipear—re-
sistance and linearity tolerances better than standard.

GENERAL =" RADIO Company

90 West Street NEW YORK &
8055 13th St., Silver Spring, Md. WASHINGTON, .D.C.
920 S. Michigan Avenue CHICAGO §

1000 N Remard Street LOS ANGELES 38 o Jiohicton com
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Get this 56-puage Gpide to

STACKPOLE CARBON COMPANY

Electronic Co:*onenfs Division
St. Marys, Pa.

44  For product Information, use inquiry cord on last page. TELE-TECH & ELECTRONIC INDUSTRIES * Janwary 1955
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“Van called a §7N ... We split the
line wide open and went for a touch-
down.”

A Monday morning quarterback
interview with Los Angeles Rams’
star end, Tom Fears, 1s recorded dur-
ing a practice session for broadcast
at a more convenient time.

The engineer-interviewer is Bert
Berlant, designer-manufacturer of
the Berlant Broadcast Recorder
BR-1, which is being used here.

A coordinated combination of tape
recorder and 4-channel mixer in two
matched portable cases made easy
work out of a one-man recording job
in the field.

“Operational simplicity” was one of
the things insisted upon by 382 radio
station engineers who “wrote the

Manufacturers of Concertone. . world’s foremost high fidelity vecorders and accessories.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

specs” for this recorder in a nation-
wide survey that resulted in this
outstandingly rugged and depend-
able machine. The BR-1 was spe-
cifically designed to serve you better,
both in the studio and in the field.

Its roster of exclusive features in-
cludes: PrROVISION FOR FIVE HEADS
(three are standard): an optional
switching arrangement allows both
single and dual track operation.
UNISYNC DRIVE: a completely new
hysteresis synchronous direct drive
with 99.89% timing accuracy and
total temperature rise of 30 degrees.
UNIFIED CONTROL: one simple con-
venient error-proof lever system.
A-B TEST FADER: fades from incom-
ing signal to playvback without
transients or clicks.

And these additional requested fea-

www americanradiohistorv com

tures: Iast forward and reverse at
any speed. Instantaneous Reeloks.
Automatic cut-off. Tape tension

arms. Adjustable bias . . . anjd three

motors.

All of the above is what ybuw, the
engineer, wanted. The man|in the
figure department wanted clepend-
ability and low maintenange cost
... at the right price! We |Iistened
to him, too.

$545 IS THE PROFESSIONAL USERS

NET FAIR TRADED PRICE.

You'll want to test it yourq'elf, we
know. For a distributor closelto you,
for more complete technical bro-
chure, write: Berlant Concertone
4917 West Jefferson Boulevard,
Dept. D13 Los Angeles 16, California

TIIS IS REPORT NO. 2 IN A SERIES OF FIELD TESTS.

For product information, use inquiry card on last page. 45
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downed in
recent eastern
hurricanes! |

vl

Tall, straight Truscon Towers took the worst that Hurricanes Carol
and Hazel had to offer—and Truscon has not had a single report of
a Truscon Tower failing before either of these terrific onslaughts.
Here, certainly, was a dramatic demonstration of the ability of
Truscon Towers to withstand the most severe weather conditions.

You can get this kind of dependable performance every time with
a Truscon Tower. Years of unmatched technical experience com-
bined with the most modern facilities go into their manufacture. I ‘

Just name the height your antenna must reach; Truscon will engi-
neer and construct the tower you need ... tall or small... guyed or
self-supporting . . . for AM, FM, TV, or Microwave transmission.
Your phone call or letter to any Truscon district office or to “tower ;
headquarters” in Youngstown will get your tower program going |

promptly.

TRUSCON STEEL DIVISION
/Al REPUBLIC STEEL

MARK OF MEAIT 1092 ALBERT ST. ® YOUNGSTOWN 1, OHIO
FRADUC TS
Export Dept: Chrysler Bldg., New York 17, N.Y.

A NAME YOU CAN BUILD ON

WCOP-FM, Boston, Mass.
Truscon guyed tower, 409 feet tall.

46 For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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UP TIRE
ASSEMBLY LINES

744" RESIN, "RESIN-FIVE"_ and PLASTIC ROSIN=—__
Kester Flux Core Solders betong at the very top

of the solder hit parade when it comes to quality,

speed, uniformity and econoimy. An unbroken rec- >
ord of dependability is what makes Kester a sure-
fire “cure” for lagging production. Better switch
now to Kester . . . a real production record maker!

WRITE Topay for Kester's NEw 78-
Page Informative Textbook, “SoLpER. ..
Its Fundamentals and Usage.”

T
T
ML
L
i |5

T

KESTER SI]lI]ER

COMPANY 4210 Wrightwood Avenue, Chicago 39, lllinois; Newark 5, N. J.; Brantford, nnndu

TELE-TECH & ELECTRONIC INDUSTRIES * Januvary 1955 For product Information, use Snquiry card on lest prat 47
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WANTED...

missiles
to guide

S

SYNCHROTEL TRANSMITTERS

for the remote electrical
transmission of data such as
true airspeed, indicated air-
speed, absolute pressure, log
absolute pressure, differential
pressure, log differential pres-
sure, altitude and Mach
number,

PRESSURE MONITORS

to provide control signals
which are functions of alti-
tude, ahsolute pressure, dif-
ferential pressure, etc.

Transmitters and Monitors of proven accuracy and reliability

To coNTRoL a guided missile effectively and
absolutely is a challenging problem with which
hundreds of engineers are grappling every day.

The solution depends upon the efficiency and
the reliability of the controlling parts.

For over 25 years Kollsman has been making
precision aircraft instruments and equipment
used on military and commercial aircraft
throughout the world. The talents and skills
needed for success in this special and challeng-
ing field are equally necessary in the design and
manufacture of precision controls tor missiles.

Kollsman is presently making Transmitters
and Monitors of proven accuracy and reliability
for missile control.

Brochures are available on the above two products.

Please write us regarding your specific problems or requirements in the field

of missile control.

For product information, use inquiry card on last page.

kU | I S m a n INSTEUMENT CORP.

e
: 80-14 45th AVE., ELMHURST, NEW YORK « GLENDALE, CALIFORNIA » SUBSIDIARY OF gé'cwufa/uf CLIL PRUDUCITS CO. INC.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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NEW GERMANIUM POWER RECTIFIERS
REDUCE VOLUME AND WEIGHT 75%

Because of the higher efficiency of germanium, these EERMANI”M

new G-E rectifiers achieve a full 75% saving in size and

weight—and yet actually cost less than any conventional PaWER

type dry rectifier in use today. This sharply-reduced

weight and volume is a result of greatly-increased power REETIFIERS
per cell in G.E’s unique low-loss rectifier.

Compare and see! For new efficiency in your 1955 de-
signs go the limit with new G-E Germanium Power
Rectifier. Tell your rectification problem to the G-E
application engincer —write today to: General Electric
Company, Germaninm Products, Section X+815, Elec-
tronics Park, Syracuse, New York.

SAMPLE DELIVERIES ARE SCHEDULED FOR FEB. 1955!

These rectificrs are available in standard combinations con-
sisting of onc or more rectifying elements. A few typical
ratings are listed below.

Be ‘money-wise’ and
""pound-wise’’ too, with these

CIRCUIT stand-out design features:

Half Wave

D-C QUTPUT AT 55¢ C (Resistive Lead)

0amps @ 6OV
i5amps @ 120V
10 amps @ 180V

™ Weight and volume reduced
75%

Full Wave Center Tap 30amps @ GOV
10 amps @ 180 V ® Rectifier losses have been re-
Full Wave Bridge i0amps @ 125 V duced to '3 or less

Three-Phase Half Wave 0 amps @ 95V
1S5amps @ 190V

Three-Phase Bridge 15amps @ 190V
‘Three-Phase Star 0amps @ 95 V

® No forward aging effects...n
need for uge-compensaiinq
devices -

p'agress ls Our Most /mforfanf Product

GENERAL.ELEBTRIG

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955 For product mlarmation, use inquity cend on last pu{a. 49
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CHESTER
WIRES & CABLES

! Q
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For product Information, use Inquiry card on lost poge.
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LETTERS . ..

{Continued from page 42)
rather unique; and, as a result, many of
the decisions relating to engineering and
manufacturing must be tempered with
tube interchangeability considerations.
Because of the technical complexity of
tubes, industry-wide organizations such
as RETMA and JETEC have been
formed to define the characteristics of
the final product as required to assure
interchangeability. Considerable engi-
neering effort and money is expended
annually to support these standardiza-
tion activities which serve the interests
of the consumer and tube manufacturer
alike. Any example of special selection
is inherently in direct conflict with the
aims of the industry standardization
activities. If unchecked, special selection
would lead to the same chaotic fleld
conditions that would result if all efforts
at industry standardization were dis-
continued.

Generally all cases of tube selection
can be traced to two causes. The first
class inadvertently develops because of
neglect or lack of thoroughness in de-
sign methods. The second group is in-
tentionally created at the discretion of
the circuit design engineer. The former
case is generally inexcusable, while the
latter most often reflects a lack of
proper cooperation between the circuit
designer and tube manufacturer. Ac-
tually, in some cases, the second group
indicates the need for a new tube type.
If such is the case, proper coordination
with the tube manufacturer will often
yield the desired new type—without
creating a major field replacement
problem. In other cases, the circuit de-
signer is simply attempting to achieve
a short-term advantage in performance
or cost without regard to more basic
and long-range considerations.

For the benefit of the entire electron-
ics industry, effort should be expended
to eliminate the practice of special tube
selections. The circuit designer, for his
part, should conscientiously and realis-
tically design his circuits to accomodate
the full range of tube characteristics to
be encountered. When unusual or spe-
cial cases arise in which such practice
appears to be impossible, he should
consult with the tube manufacturer in
an effort to arrive at a mutually satis-
factory solution. On the other hand, the
tube manufacturer should be sensitive
to the changing requirements for tubes
which result from the dynamic aspects
of the electronics industry.

G. H. Gage, Supervisor
Technical Data Section
Receiving Tube Sub-Dep'tment
General Electric Co.
Schenectady, N. Y.
(In a RTMA booklet entitled, “Must
Tubes Be Selected?” the answer pre-
sented below is offered. Ed.)

The proper solution is in the original
design of all equipment. The equipment
should function with tubes having char-
acteristics which fall anywhere in the
entire range covered by the tube spe-

{Continued on page 123)
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ICROW

Complete coverage of
the range 950-10,800 mcs /sec.

with Polarad single dial operation

Four new Microwave Signal Gerierators covering the range 950-10,800 mcs/sec. All with
famous Polarad single dial operation. Each provides the maximum working range possible in
one compact signal generator. And, additional Potarad Signal Generators are available to cover 12.8 to 39.7 kmc.

These features on all MSG units assure fast and simple operation: direct reading, single dial frequency control that tracks reflec-
tor voltages automatically . . . direct reading attenuator dial . . . conveniently placed controls, in logical sequence . . . high visibility
on the face of each instrument.

Polarad Signal Generators are built to the same high standards required for military equipment. They are practical for the Factory
assembly line—engineered ventilation assures continuous and stable operation of all instrument functions. Components are readily
accessible for easy maintenance. And laboratory accuracy is guaranteed under the most rigorous operating conditions.

Write directly to Polarad or your nearest Polarad representative for details.

950-2400 I 2150-4600 4450-8000 6950-10,800.
Frequency Range MCS/sec. MCS/sec. MCS/sec. MCS/sec.
{Frequency set by means of a singie directly calibrated control)
Freaguency Accuracy +1% +1% +1% +1%
) Eh——
Power Output 1 MW 1 MW 2 MW 2 MW
Attenuator Range 120 db 120 db 120 db 120 db
Attanuator Acturacy +2db +2db ] +2 db +2db
Output Impedance 50 ohms 50 ohms l 50 ohms 50 ohms
Input Power 115V=+10% 115V+10% i) 115V+10% 115V 10%
60 cps 60 cps | 50-1000 cps 50-1000 cps;
Internal Pulse Modulation: o -
Pulse width 0.5 to 10 microseconds
Delay 3 to 300 microseconds
Rate 40 to 4000 pulses per second
Synchronization Internal or external, sine wave or pulse
Internal FM:
Type Linear sawtooth
Rate 40 to 4000 cps
Synchronization Internal or external, sine wave or pulse
Frequency Deviation +2.5 MCS +2.5 MCS 46 MCS +6 MCS
Extermns! Pulse Modulation:
Polarity Positive or Negative
Rate 40 to 4000 pulses per second
Pulse width 0.5 to 2500 microseconds
Pulse separation (For multiple pulses) 1 to 2500 microseconds
Output Synchronizing Pulses: = B
Polarity Positive, delayed & undelayed
Rate 40 to 4000 pps
Voltage Greater than 25 volts
Rise time Less than 1 microsecond
Shza |Approx_ weight 17" long x 13%4" high x 15%2" deép | 60 Ibs, —[ 17 long x 15" high x 19%2" deep | 100 Ib*.

*Also avallable—MSG 4A: 6,950—11,500 MCS/sec.

ELECTRONICS CORPORATION
43-20 34th STREET « LONG ISLAND CITY 1, N. V.

“THE FINEST SIGNAL GENERATORS OF THEIR KIND"

REPRESENTATIVES Albuguergue = Arnprlor, Canada « Atlanta « Boston = Chicago * Cleveland « For Worth » Kansas City « Los Angeles « New York « PhiladeIbhia « San Franclsco « Seattie St. Paul * Syracuse = Washington. D, C.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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Radio Relay station on route beticeen Chicago, I,  switching equipment enables a TV picture to skip
and Des Moines, Iotwa. Every fifth or sixth reluy-  out of a troubled channel and into a stand-hy
ing tower is ¢ comtrol station, where high-speed  protection channel faster then the eye can wink.

There’s no way to stop atmospheric changes that
threaten television with “fade.” But, for TV that
travels over Bell's Radio Relay Svstem, Bell Lab-
oratories engineers have devised a way to side-
step Nature’s interference.

When a fade threatens — usually before the
viewer is aware—an electronic watchman sends
a warning signal back by wire to a control station
perhaps 200 miles away. An automatic switching
mechanism promptly transfers the picture to a

BELL TELEPHONE LABORATORIES

Improving telephone service for America provides careers for creative men in scientific and technical fields.

For product infermation, use inquiry card on last page.

clear channel. The entire operation takes 1,/500
of a second. When the fade ends, the picture is
switched back to the original channel.

This is an important addition to the automatic
alarm and maintenance system that guards Bell’s
Long Distance network for television and tele-
phone calls. It marks a new advance in Bell
Laboratories’ microwave art, developed to make
vour Long Distance telephone service, and vour
TV pictures, better each vear.

TELE-TECH & ELECTRONIC INDUSTRIES ~ January 1955
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NEW! hucHes now oFFers J‘LlIlCth]

Diodes

Silicon

D

Hughes continues to sct
industry standards for quality
and reliability of semiconductor
deviees. These NEW

Hughes Silicon Junction

Diodes now provide you with
devices which will operate

at high temperatures. They
combine high torward
conductance with extremely
high back resistance. In

several diode types, this
resistance is in the order of
10,000 megohms! This means
that, in many applications,
there is essentially an open
circuit in the back direction.
The phenomenal back resistance
of these diodes has opened

up many possibilities for
entirely new arcuit applications,
in addition to mecting
requirements for higher
temperature operation, which
gernnium cannot satisfy.
Before completing design work
ON your next cquipment,

be sure to investigate

the outstanding new Hughes
Silicon Junction Diodes.

HIGH FORWARD CURRENT

EXTREMELY HIGH BACK RESISTANCE

VERY SHARP BACK VOLTAGE BREAKDOWN

HIGH TEMPERATURE OPERATION

=

The
ORIGINAL
Glass-Body,
Fusion-Sealed
Gennaninm
Diodes.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

- '.
HUGHES SILICON JUNCTION DIODES ELECTRICAL CHARACTERlSiTICS

Type

HD 8001
HD 6002
HD- 6003
HD 6005
HD 6006
HD 6007
HD 6008

HD 6009

Saturation Forward Current

| wvottage (E) at +1v{l)
25V 15mA

7;\/ SmA 7
200v | ImA
: 3ov 40mA
70V 20mA
I;OV TmA
200v 3mA

150V 3mA

Hughes Subminiature Silicon Jundtion
Diodes are fusion=-scaled it a onepicee
glass body, impervious to mni.\'mw}v
and external contanination. Ff('.\‘fq,)/l.'
duniet leads are timed for easy
soldering or spot-ivelding. The divde
envelope is coated with black silicone
enamel to shield the crystal from |
h:th. Anthient operating reniperattire
rmlge,fmm —80° C 1o 4200°CL
Actual size, diode glass body: 0.205
by o.103 inches, (approx.} HHAN AL

| at 25°C at 150° €

1- = =

SkA @ — 25V .030mA @ — 25v

.030mA @ — 60V
d—

Back Current

suA @ — 60V

5uA @ —175v

.030mA @ 175V |

.025.UA-@ —~ 25V 5uA @ —| 25v

7 .025;1\7@— s-ov SHA i .._ﬁi- sovy |
.')25;:;@ ;1;5v sun @ —hzs; !
02504 @ —175V SuA | @ —175v

030ma @ ~125v
1

|

Sua @ —125v

1
SEMICONDUCTOR SALES DEPARTMJNT
e New York  Chicizo g
|
— -
Far product infornation, use inquiry card on last payc) 53
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Here's What's New

in Vitamin Q"
Capacitors

i e

p— v““\‘,\lt |
s.n AN

\' 59\\“5“‘ o]
1

giramin g
=

Now you can have Sprague’s famous submini-
ature paper capacitors in new styles that make
vibration-proof mounting simple . . . make har-
ness wiring faster. New straddle milled flats on
standard threaded neck units let you insert the
neck in flatted openings. A simple nut and lock
washer permanently locks the capacitor to the
chassis. In addition, you can now obtain
Sprague subminiature paper capacitors with
solder tab terminals, eliminating the problem
of splicing leads to wires. Insulating outer
sleeves for 125°C mounting are also available.

Sprague’s Vitamin Q capacitors are available
in ratings and mechanical designs far beyond

subminiature paper capacitor
mounting styles speed and simplify
circuit assembly with—

® Flatted Necks
® Solder Tab Terminals

@ iInsvlating ovter sleeves

for 125°C applications

those called for in specification MIL-C-25A.,
For example, both inserted tab and extended
foil designs are available in working voltage
ratings up to 1000 vdc.

Positive hermetic closure is assured by glass-
to-metal solder seals, which unlike rubber
compression-type terminals, cannot be twisted
during wiring assembly.

Complete information on Sprague subminia-
ture paper capacitors in all thirteen case styles,
is provided in Engineering Bulletin 213C, avail-
able on letterhead request to the Sprague
Electric Company, 233 Marshall Street, North
Adams, Massachuserts.

WORLD’S LARGEST CAPACITOR MANUFACTURER

Export for the Americas: Sprague Electric International Lid.

North Adams, Mass, CABLE: SPREXINT

For product information, use Inquiry card on lost page.
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TELE-TECH

& Electronic Industries

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

WHAT'S AHEAD FOR '55!

ELECTRONIC BUSINESS

FAIRLY GOOD YEAR is expected, with sales volume
perhaps a few percent down in radio-TV, rising nicely
in broadcasting and communications, up in industrial
and audio, and about level in military. Present inventory
is in good shape, auguring well for steady production.
Competition should be keen.

MILITARY

GROSS VALUE of government electronic require-
ments, including those hidden in non-electronic con-
tracts, should remain at about $3.5 billion. Production
awards will be as plentiful as last year, but research
and development contracts will be more than abundant.
Air Force should continue to account for the lion’s share
of R&D work. Reliability, miniaturization, guided mis-
siles, radar detection and countermeasures will be major
engineering interests.

BROADCASTING

RADIO is expected to just about hold its own, while
TV continues its growth in facilities and income. Total
sale of time by broadcasters will come close to the $1
billion mark. New TV station construction should pro-
ceed steadily, but not at the hectic rate of early post-
freeze. Crystal gazers predict an average of a little over
one new TV station per week will start operation. FCC
decision on pay-as-you-see TV may be forthcoming.
Community TV will be subject of broadcasters’ attention
so far as possible encroachment is concerned.

COMMON CARRIER

CLOSELY RELATED to broadcasting problems is
question of high common carrier rates for microwave
services. Broadcasters hope, and it is more than possible,
that FCC will liberalize policy restricting private relay
systems. Reason: AT&T monthly rates run as high as 10
times the cost of maintaining privately-owned systems.

COLOR-TV

ESTIMATES for color=TV set production in 1955 have
ranged between 250,000 to 300,000 units. These figures

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

may be somewhat optimistic because large scale|color
picture tube production is still not under way. It i$ evi-
dent that a real effort to materialize color-TV will have
to be made in 1955. Keen price competition is making
black-and-white units less and less profitable to| pro-
duce, and color-TV is the only real virgin sales terrzitory.
The trick will be to get the public enthusiastic about
color, and this can hardly come about unless thezr; are
more color programs to see on more color receivens. An
initial step might be made by pioneering manufacturers
and broadcasters to put receivers into places where
people congregate, thus duplicating in a sense the hlack-
and-white situation existing in the immediate post-war
period. We can be sure of one thing: If we expect|color
to get off dead center, set makers will have to prime the
pump by selling early models at cost or below. |Such
expense would be a worthwhile and necessary promo-
tional outlay from venture capital.

NEW DEVELOPMENTS

MORE EXTENSIVE use of automation-computer
techniques should make news. Coupled with pfinted
circuits, these improved manufacturing progesses
promise lower electronic production costs. Transistors
in portable radios are in the wind, particularly sinde the
dam has been broken. Also, silicon power transistots for
high powers and frequencies are almost a surq bet.
Magnetic tape recording standardization should give pre-
recorded tape a nice boost. Very small traveling (wave
tubes and pioneer equipment in the EHF range| over
30,000 Mc are in the offing.

PATENTS

RAMIFICATIONS of big legal battle now in process,
and promising to grow, between RCA and other compa-
nies will have momentous effect on industry’s patent li-
censing structure. To some concerns, particularly small
ones, RCA licenses mean an opportunity to be in busi-
ness. To others, especially some of the large TV manu-
facturers, these licenses appear as an unjustified reftric-
tion and expense. Whole complex situation is further
complicated by recent government anti-trust sujt at-
tacking RCA.

55
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RADARSCOPE

Revealing important developments and frends
throvghout the spectrum for radio, TV and

electronic research, manufacturing and operation

IMPACT OF FOREIGN MADE EQUIPMENT on the
American market has become a matter of concern—both
pro and con—in many quarters. Both set and part manu-
facturers called to RETMA’s attention recently the
drastically lower wage rates and production costs, as
well as the lower standards of living, in a number of
countries which are exporting electronic equipment to
this country. Alarm was expressed that this competition
might increase to a point where American employment
would be affected. At the same time, however the Radio-
TV Committee of the RETMA International was taking
a contrary view. They adopted a resolution opposing an
increase in the American tariff on these items on the
grounds that such a move might have an adverse affect
on American exports abroad.

OPTIMISM is running high in the West Coast sales pic-
ture. A Fall rush on sales is leading top businessmen to
predict increased buying through 1955, and well into
1956. For the radio-TV field, the sales outlook is excep-
tionally rosy, but distribution problems and price sta-
bility are plaguing the industry.

TELEMETERING

Radio telemetry has found still another applitation. At the jet airplane
plant of A. V. Roe Canada Ltd. engineers and aerodynamists are now
flight-testing their aircraft from a trailer-mounted telemetering pickup
station which may be iocated as muth as a 100 mi. from the testing
area. The massive electronic receiving-recording apparatus inside the
trailer is capable of recording 67 separate items of data per se¢. in the
course of the test flight,
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MICA SUBSTITUTES

GRAVE CONCERN was expressed by S. A. Montague,
president of the Mica Fabricators Assoc., over published
reports that the needs of American industry for mica
are now being satisfactorily met by alternate materials.
While admitting that a number of applications formerly
restricted to raw or natural mica are now being handled
by the new insulating materials, he pointed out that a
great need still does exist for the higher grades of mica.
He listed the shortcomings of the substitute materials as,
first, the lack of flexibility and second, the fact that they
cannot be split into very thin laminae, increasingly im-
portant characteristics since progress in electronic
equipment is partly dependent on higher operating tem-
peratures and voltages and closer tolerances. A very
difficult situation may easily develop, Mr. Montague
warned, if we find that 90% of mica production is re-
placed by substitutes. The mica manufacturer obviously
cannot continue in business if only 109, of his yield—
the high grade mica—finds a market.

RADIO CONTROL

RADIO-CONTROLLED airport field lights will become
a reality if the latest recommendation of the Radio
Technical Commission for Aeronautics is adopted. A
study completed by Special Committee 56 of the RTCA
has ruled favorably on an air-to-ground actuating sys-
tem, on 121.7, 121.9 and 122.8 MC, which allows the pilot
of the incoming aircraft to switch on the landing lights
at unattended airfields. They also adopted a system of
codes to provide selectivity in those areas where two
airports are in close proximity. The committee had
vetoed adoption of the previous systems proposed, an
audio-actuated system and a high-frequency (3105 KC)
radio system, which were found to be too susceptible
to influences other than the aircraft.

NUCLEAR TESTS

THE DURABILITY OF ELECTRONIC EQUIPMENT
and parts under nuclear bombardment will come under
test next month at the AEC’s Nevada Proving Grounds.
An open invitation has been extended to all manufac-
turers to provide sample equipment to be exposed to
the blast. The resulting evaluation is expected to provide
valuable data for Civil Defense agencies. Heading the
list of equipment desired are standard AM broadcast
transmitters of up to 5 kw output, and transmitting
antenna towers suitable for AM broadcast service, These
tests are being restricted to typical commercial and
domestic electronic systems and equipments. The aim
is to ascertain the extent of physical damage which the
equipment can be expected to sustain in case of an
atomic attack.

TELE-TECH & ELECTRONIC I‘NDUS'I'RIES ¢ Janvary 19535
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TV LIGHTING

NOISE-FREE light bulbs developed by GE for TV
broadcast and motion picture studios are expected to
improve noticeably the audio portion of TV programs.
In explaining the significance of these new bulbs, GE
engineers pointed out that the great quantities of light
required in the studios are provided by high wattage
lamps which tend to generate a good deal of sound. This
sound is readily amplified by the metal reflectors. In
the TV studio the microphone boom must often be
moved close to the lamps, thus the noise is picked up.
It reaches the ears of the listener in the form of hum.

NEW EQUIPMENT

MORE EFFICIENT NEWS GATHERING, and swifter
dissemination of the news to the public, will result from
the improved electronic equipment now on the planning
boards, according to GE’s Dr. W. R. G. Baker. In a talk
to the Radio-TV News Directors Assoc., Dr. Baker listed
these possibilities: electronic recorders, to capture still
pictures and transmit them directly to the newspaper
office; video tape recorders, reduced in size by new
circuitry and transistors; TV cameras as small as today’s
still camera; and small transmitters to relay on-the-spot
coverage of news events.

TOWERS

1,000-FT. TV TOWERS, either in the planning stage, or
already constructed, are coming in for an increased share
of attention from government agencies. A report from
the Airspace Subcommittee of the Air Coordinating
Committee has recommended adoption of the general
principle that “any proposed antenna tower which will
extend over 1,000 ft. above ground, unless shielded by
existing obstructions, is considered to be an unwar-
ranted hazard to air navigation.” In explaining the turn-
about from the decision reached a few years ago on this
same problem, the ACC pointed out that, at that time,
indications were that few such towers would be built.
A recent review of the situation has revealed that a
number of such towers have already been constructed
and more are being planned.

LEGISLATION

ALL OVER THE COUNTRY, state legislatures and city
councils are examing proposed bills to license TV -elec-
tronic service technicians. The technicians themselves
are split in their opinions. Some are in favor of licensing
because they think it will get rid of hustler-variety com-
petitors. Others oppose it because government regula-
tion does not guarantee honesty, and may be arbitrarily
dangerous. In bellwether New York City, where such

TELE-TECH & ELECTRONIC INDUSTRIES °* Jonuary 1955

WwWWWwW.americanradiohistorv.com

Unfortunately, district attorneys armed with a
of sensational fraud cases carry more weight wi

technicians. First, the little shop owner around the corner
represents the entire industry in the customer’s eyes,
and anything that affects the service technicign ad-
versely also hurts the manufacturer. Second, incileasing
regulatory encroachment of this sort can act as a [wedge
for more of same aimed closer to the set maker. Third, by
neglecting to help set up an effective means of selffregu-
lation, the industry itself is at fault for fostering a
vacuum which state laws and city ordinances apppar all
too eager to fill,

SUN-POWERED TRANSMITTER

Solar energy, alone, is used to power this midget experimenjal radio
transmitter which is being held here by its designer, engineer E. Keonjion,
of the G. E. Electronics Lab. Syracuse. The unit employs transistors and
selenium solar energy tonverters. Range is about 100 ft. This codld easily
be Increased, according to the designer, by using more selenium |units, or
by using germanium or silicon.
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Fig. 1: {1} Automatic beat frequency recorder. Fig. 2: {r) Block diagram of frequency comparator

New wide range beat frequency recorder developed
by NBS can detect, and record graphically, frequency
deviations in the order of 1 part in 100 billion

THE greatly increased use of more
precise frequency standards in
technical and scientific work has
brought about a need for frequency
intercomparison equipment of very
high sensitivity.*® The recording
systems in general use where high
precision is required operate over an
extremely narrow frequency range
to obtain the desired chart resolu-
tion. This paper describes a versatile
automatic frequency comparator, ca-
pable of extremely high precision
compared, in an interval of 100 sec,
and of operating over a relatively
wide frequency range. By means of
this equipment, two highly stable
100 kc frequency standards may be
with a precision of = 1 part in 101,
when adjusted over practically any
part of their normal operating range.
The instrument is also adaptable to
a number of laboratory frequency
measurements of a more general
nature.

The high sensitivity is accom-
plished by multiplying the frequen-

® (Mr. Shaull is now with the Diamond Ordnance
guée)Laboratory, Ordnance Corps, Washington S,

cies to be compared by 10,000, bring-
ing them to approximately 1000 mMmc,
and using an electronic counter to
measure the difference frequency
over a precisely known time inter-
val. A dot-printer recorder, operat-
ing from a voltage which is propor-
tional to the last three digits of the
count for each interval, gives a di-
rect reading chart record of the dif-
ference frequencies of as many as six
separate oscillators when compared
to a common reference oscillator. For
use with frequency standards of
only moderate stability, three addi-
tional sensitivity ranges of lower
order are available. In addition, fre-
quency standards ranging from the
very low audio frequencies to about
100 kc may be directly recorded with
reasonable accuracy.

Equipment

The frequency comparator rack as
shown in Fig. 1 contains {from top
to bottom) oscillator line termina-
tions and automatic switching panel,
electronic counter, recording fre-
quency meter, power supply for the
counter, proportional voltage gen-

e = %
By JOHN M. SHAULL*

National Bureau o} Standards

erator, dual channel frequency mul-
tiplier-converter and power supply
for the multiplier.

A block diagram of the equipment
is shown in Fig. 2. The 100 xc output
from the reference oscillator is con-
nected directly to the input of the
left frequency multiplier. Outputs
from as many as six other oscillators
are connected through balanced
twin-line shielded cables and isola-
tion transformers to a multiple-relay
switching unit which connects each
oscillator in sequence to the other
multiplier channel with very low
leakage coupling from the other
oscillator lines.

Both of the frequency multiplier

Fig. 3: Dual frequency multiplier and converter

Fig. 4: Auxiliory cavity multiplier-converter
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Frequency Comparator and Recorder

channels are identical and are op-
erated from a common external reg-
ulated power supply. Balanced-
heater and plate-lead r-f filters are
provided in the multiplier chassis
for each channel to reduce coupling
to a negligible amount. Each fre-
quency multiplier channel consists
of three decade stages using 2C51
tubes as push-push doublers and
push-pull quintuplers in each stage.
All coupling transformers and filters
are of toroidal type, the lower fre-
guency ranges using ferrite, molyb-
denum permalloy or powdered iron
cores. The higher frequency coils
are toroidally wound on textolite
cores. Output jacks are provided on
each decade for convenience in
checking and adjusting the multi-
plier stages and for use if lower
sensitivity special test recordings are
desired. At the 100 Mc jacks, the
100 xc sidebands and harmonics
measured better than 50 db below
the desired output. The 100 Mc out-
puts may be connected by short
patch cables directly to the con-
verter-amplifier unit between them,
as shown on Fig. 3, to obtain the dif-
ference frequency at 100 Mc and a
maximum recording sensitivity of
= 1 part in 109, For a still higher
sensitivity of == 1 part in 101, the
auxiliary cavity type multiplier-
converter unit shown in Fig. 4 may
be used. Two 1N21B silicon crystals
in coaxial holders, coupled to sepa-
rate loops within the half-wave-
length coaxial cavity filter, generate
harmonics of each 100 Mc input. A
tuning screw permits the cavity
resonance to be adjusted to couple
the tenth harmonics, at 1000 Mc, to
a similar loop and crystal converter
at the other end of the cavity. A
difference frequency between the
two 1000 Mc signals, at a level of
about 20 mv, is available at the con-
verter output. In use the cavity unit
is placed on the rear deck of the
multiplier chassis and the inputs are
connected to the 100 Mc jacks by two
longer cables that replace the ones
used for 100 mc operation. The tee
connectors shown on the 100 Mc¢ cav-
ity inputs give a better impedance
match between the 50 ohm cables
and the crystal holders, The built-in
bypass capacitors on the input ends
of the harmonic-generator crystal
holders were replaced with textolite
sleeves and a lucite disk was used
on the input end of the cavity to al-
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Fig. 5: Output voltage of this generator Is proportioncl to numerical valve indicated by IlgTs

low insulated coupling loops to be
used. When the input loops were
grounded on one side to the cavity,
converter action occurred at 100 Mc
through circulating ground currents
in the coaxial lines and 1000 mMc op-
eration could not be obtained. The
output of the cavity converter is
connected to one of the center jacks
which leads to the grid of the con-
verter-amplifier stage. This stage is
adjusted to give about the same out-
put voltage when serving either as a
100 Mc converter or as an amplifier
for the 1000 Mc crystal converter. A
gain control, barely visible between
the tubes, allows the output voltage
obtainable from the center rear jack
to be adjusted to about 3 v. for
proper counter operation. A panel
meter, added after the rack photo-
graph was made, permits the beat
frequency voltage to the counter to
be read conveniently.

Eleetronie Counters

The electronic counter is a modi-
fied commercial unit having six dec-
ade counter stages with front read-
out lights and five additional decade
stages within the unit which are
used for timing the counting period
of the front decades. The megacycle,
or input decade stage was replaced
with a less critical high-frequency
unit having lower power drain, as
no frequencies above about 100 k¢
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were to be counted in this applica-
tion. A second gating stage wds in-
stalled to allow both front and rear
counters to be gated simultanegusly.
Other circuitry was added to |reset
the display and counting circuits by
means of a contact in the recqrder,
and to give a delayed startingqfulse
a few seconds after each oscillator is
switched in and equilibrium in the
multipliers has been establLFhed.
When thus started, a 1000 cps stand-
ard frequency is supplied to the tim-
ing counter and when it reaches a
count of 100,000, after an intervyal of
precisely 100 secs., a pulse is|gen-
erated and sent to the gating |units
which stops both counters. DE;ing
this interval the frequency cojnter
has totalled the difference frequency
from the converter-amplifier with a
precision of == 1 count, or tq 0.01
cps. This frequency may be  read
visually on the front counter lights
during the display interval. While
on display, control voltages| are
brought out to the proportional |volt-
age generator through added |con-
tacts and isolating resistors for| each
of the indicator lights on the three
front counter decades assogiated
with the last three digits of the dis-
played number.

The proportional voltage gehera—
tor shown in Fig. 5 converts the in-
formation or count indicated by
these twelve lights into a wvgltage

(Continued on page 126)
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An R. F. Resonant Cireuit for Use

[

it

Fig. 1: {l) Eccentric concentric line oscillator. Fig. 2: {r] Examples of two-wire type construction

A variable inductive line type circuit is found
to provide stable operation in UHF band. Tube
lead inductance is limiting factor in design

By FRANK C. ISELY

Naval Research Labs.
Washington, D. C,

HE frequency range of 300 to

1,000 mc has been a difficult por-
tion of the radio spectrum in which
to obtain a good wide coverage res-
onant circuit for use with oscillators
and amplifiers. The advent of UHF -
TV has brought forth several circuits
but, in general, these have sliding
contacts or have a longitudinal plun-
ger motion which may not be con-
ducive to trouble free operation or
repeatable accuracy.

A variable inductive line type cir-
cuit for use within the range of fre-
quencies from 300 to 1000 Mc has now
been developed, with a tuning cov-
crage up to two to one, and with no
metallic sliding or rotating contacts.

60

The line can be built of metal
(brass) or can be of low loss plastic
using plated or printed circuit tech-
niques. The theory of the circuit is
developed and the methods of cal-
culating size and spacing for a given
range are shown below. A straight
line tuning characteristic can be ob-
tained within approximately 180° of
rotation. These lines may be of the
the coaxial or of the two-wire type.
Tubes required for wide coverage
are of the low inductance lead type,
such as the 2C40, RCA Pencil 5876,
or W.E. 416A.

Several years ago, a rotating vari~
able inductive line was suggested
in which there were no metallic slid-
ing contacts. At that time, only a
11 to 1 ratio of frequency coverage
was secured and the tuning curve
was far from linear. Recently, how-
ever, several improvements have
been made which give more than a
two to one coverage and also give
a straight line tuning curve within
approximately 180° of rotation.

Theoretical Considerations

In a capacitively tuned circuit, the
tube loading capacity limits the
upper frequency. Similarly, in this

inductively tuned circuit the tube
lead inductance is the limiting fac-
tor. It is also this unknown value of
lead inductance that makes it diffi-
cult to calculate the factors leading
to the design of such an oscillatory
circuit. However, calculations can
be made and when certain experi-
mental checks are performed, it is
possible to design a circuit that will
approach the objective.

In an air dielectric transmission
line of normal configuration the
value of the inductance and capacity
per unit length can be calculated
and if one of these constants is in-
creased the other is decreased in the
same proportions and the velocity of
propagation, which is inversely pro-
portional to the square root of the
product of L and C, is constant.
However, if either L or C could be
held constant and the other varied,
then the velocity would vary. If
such a line were held constant in
length, then, since the wave length
would be constant, the frequency
would vary as the velocity.

Figure 3 shows such a two wire
line, It could just as well have a
concentric configuration. One part
of the line is made of a solid fixed
portion; whereas the other rotating
portion is made up of a partially
slotted cylinder, which can be ro-
tated to place the solid portion
either next to the fixed line or far-
ther away. The capacity is almost
constant, due to the iringe effect of

Fig. 3: Varloble Inductance 2-wire line
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at 300-1000 MCs

the closely spaced plates, while 1he
inductance varies from a low value
to a high value when the rotatable
solid portion moves from close prox-
imity to maximum distance from the
fixed solid portion. Figure 1 shows
an eccentric concentric oscillator
while Fig. 2 shows several of the
two wire type.

A line of this type, which is made
up of distributed inductance and ca-
pacity, can be transformed® into a
lumped series inductance and ca-
pacity, Fig. 4a,b, The resonant fre-
quency

f=1/4C, 1, (1)
where C, and L, are the total ca-

pacity and inductance of the line.
In such a circuit, the reactance

X = (-v1../C)) Cy + oL, Co ()
which can be expanded into a co-

tangent series in terms of w\/L,C,
and for values of w somswhat less

3 ik ¥ LYUNIT LENGTH
E i C/UNIT LENGTH
el

Co+Cy

Fig. 4: 2.wire line and equivalent circuits

than the resonant point, the approx-
imate reactance
N=(1/uC)+wls/3 (3)
This is a negative reactance, that is,
capacitive. An inductive reactance
may be added which, when equal to
the capacitive reactance at a given
value of w, will give a new resonant
frequency where the previous ap-
proximation is rcasonable,

w].E i 1 w‘,o wI,.,
— =+ (X)) = -+ — + —
3 wCo 3 3

and

f=1/Q av/Co (o +1.0)/3)

The value L, may be interpreted as
the tube lead inductance. If there is
also a small amount of capacity

Fig. 5: Field-plotting for 2-wire line

loading, it can be added directly to
C, without much error. Then
f = 1/Qm/(CoH+ Ty T+ 1.73)) (4)
This is the equation for the loaded
line Figure 4c with equivalent cir-
cuit Figure 4d. L, is difficult to eval-
uate, but if a circuit has been built
and the value of f determined, the
value of L. can be calculated and
used when other circuits of similar
configuration are built.

: ) ( 1 Ln) (5)
S U RS

The values of L, and C, per unit
length can best be determined by
the use of field plotting.? Field plot-
ting provides a graphical map of the
voltage and current lines which can
be drawn by means of curvilinear
squares as in Fig. 5. The character-
istic impedance of any configuration
of line may be obtained from

7 = 377 No/N,

where N, is the number of voltage
spaces between the two parts of the
line and N, is the number of cur-
rent spaces around one line. From
the characteristic impedance, the
inductance and capacity per unit
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Fig. 6: Frequency vs. spacing, with 416 4 tube

length are secured, where
I, =3345 X Zo,and C = 33.45/Z,.

The values of L and C being| uph
and puf per cm.

Eq. 3 is exact only when w<<w,,
the resonant frequency of the| un-
loaded line; but it is approxifnate
when w is as much as ten pejcent
lower than w, When L, is| not
known, the frequency of the line,
loaded only by the capacity C., can
be calculated from the equatio

A 53 A
/= — tan™!
27 CZ,

This equation is difficult to use but
from chartst of I and A for a family
of curves of CZ,, the value of A can
easily be determined. This value of
X actually applies to a line having
simple symmetry and is used L£nly

as an expedient for the calculation
of the frequency. In the lines uhder
discussion, the velocity of proppga-
tion varies and is equal to the rgcip-
rocal of the square root of |{LC.
Knowing the velocity and wave
length, the frequency can be cglcu-
lated from f = wv/A. Since L, has
been neglected the calculated high
frequency value of f will be higher
than the actual high frequency vjalue
and strangely enough the calculated
low frequency value will be lower
than the actual low frequency value.
Transit time of the tubes has| not
been considered.

DPesign Calculations

In the design of a variable influc-
tive line, compromises must be r;tade,
depending on space consideratjons,
tube type, desirability of continlious
rotations, and other such factorns. A
l-in. to 2-in. diameter rotor hag ap-
peared to be about the right|size
for best results. A larger dianjeter
will give more change in influc-
tance, but will also require a grgater
non-turnable length of plate |lead
connection. A 60° solid line apd a
60° solid portion on the rotor have
heen proved experimentally to |give
the greatest frequency change. 'L‘hc-
oretically a 90° section would seem
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R. F. Circuits (Continued)

TABLE 1
Calculation of Frequency
2-inch rotor 407 solid portion, 1/32-inch spacing. C, = 4 uuf

(Figure S0} Z, = 9.4 ohms C= 3.64 puf/em

(Figure 5b) I, = 9.9 ohms L = 352  uph/cm

(Figure 5c¢) I, =94 ohms L =3150 uph/cm

32 cm 4.2 cm S5cem 8.2 cm
H-F L-F H-F I L-F H-F L-F H-F L-F

Z' = A/t lohms) | 98 29.4 9.8 | 294 9.8 | 29.4 9.8 | 29.4
Ce Lo’ {ohms uuf) 39.28 1176 39.28| 117.6 39.28| 117.6 39.28) 1178
A fem) from chart 17.4 24 21,5 29 25 323 37.5 46
v = ‘\/&: {em/sec) 2.8x1010 0.935x1010 2.8 0.935 2.8 0.935 28 0.935
f{Mc) =v/2 1610 390 1305 323 1122 290 747 203
f {Mc) exper. 855 453
L, {ugh) Eq. 5 2919
Co (kuf) 1165 11.65 15.29 15.29 18.20 29.9 29.9
Co 4+ Cq (uuf) 15,65 1565 19.29 19.29 22,20 3.9 33.9
Lo (muh) 1129 9770 1479 12800 15200 2980 |25000
(Lo +Le)/3 (uuh) 1348 4343 1466 5373 6223 1935 9573
fM)calEq. 4 [1100 | 612 U4 | ass | | 432|622 | 281
f (Mc) exper. 1040 600 935 510 855 453 653 283

to give a greater tuning frequency
ratio but it is likely that the current
flow is concentrated more toward the
center portion and thus the extra
width does not reduce the induc-
tance very much. A two wire line
gives somewhat greater frequency
coverage unless the concentric type
has a fairly large outer conductor
of a size similar to a well spaced
shield on the two wire line,
Assuming that a 2-in. diameter
rotor is to be used, a 60° solid por-
tion, and %2 in. spacing between
lines, a field plot is made as in Fig.
5. a is for the capacity calculations

Fig. 7: Tuning turves for 2€40 oscillator, 5.0 e¢m
long, 2-in. rotor with 1/32 In. spacing

for both the high and low frequency
end. b is for the high frequency end
inductance and c is for the low fre-
quency end inductance. This figure
is usable for any size of line, pro-
vided all dimensions are scaled pro-
portionately. Table I gives the nec-
essary calculations for lines of four
lengths. Actually, the 5 ecm length
line was built originally and the
other lines were built to check the
theoretical calculations. The results
are within 5%, except for the high
frequency end of the 3.2 cm line
which is within 10%. In Fig. 5, it
will be noticed that an additional

Fig. 8: Non-:linearity of this curve for 6.2 cm.
oscillator can he improved hy loading tube

fixed line has been added to the
rotary portion. This part is con-
nected directly to center post and
the plate connection and inecreases
the upper frequency, except in the
case of the 3.2 cm line, where the
extra capacity to ground of the con-
necting portion perhaps was respon-
sible for a decrease in frequency.

The spacing between the rotating
portion and the solid portion is a
determining factor in the frequency
coverage, %2 in. spacing has been
used. Closer spacing, say ¢ in.,
might be more difficult to obtain in
production, but it could increase the
frequency range or give the same
coverage for a smaller diameter of
unit. Fig. 6 shows the frequency
coverage for various spacing. If less
coverage is needed for some appli-
cations, a 180° rotation can be used
with wider spacing.

The center post needs to be fairly
small to keep it away from the solid
line at the low freguency position
but large enough to give good rigid-
ity and good capacity coupling to the
center portion of the rotor. The rotor
was originally made of a slotted
brass tube with 3% in. slots and % in.
teeth and a 60° solid portion. The
later rotors have been made of a
stack of %42 in. plates with % in.
spacing, and a 60° solid section
of a cylindrical tube soldered
thereto. It is believed that in pro-
duction it would be possible to make
the rotor and perhaps the fixed line
of molded low loss plastic and use
“printed circuit” techniques for
plating the metallic portion. In fact,
this technique has been tried using
a polystyrene rotor and solid section,
plated with silver. The only difficulty

{Continued on page 134)

Fig. 9: Effect of tube lead inductance points
to need for planar type tybe for wide coverage
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CUES for BROADCASTERS

Practical ways of Improving station operation and efficieancy
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Clrewit of program carrier alarm actuated by

Program-Carrier Alarm

E. C. SMITH, Chief Engineer,
WFIN, Findlay, Ohio

MANY stations are using alarm
systems to alert personnel when
the transmitter carrier is inter-
rupted. An alarm system is very de-
sirable where studios and transmit-
ters have separate locations, where
transmitters are remotely controlled,
and where both AM and FM are
operated.

A carrier interruption alarm how-
ever is inadequate in that it does not
indicate when modulation has failed.
Here is a unit we have been using
at WFIN for several years to indicate
program failure.

The unit is actuated by the modu-
lation on the carrier and will sound
or flash an alarm a predetermined
number of seconds after carrier or
program interruption. It thus main-
tains a constant watch over the en-
tire broadcast system. The time de-
lay is adjusted so that ordinary pro-
gram pauses will not be long enough
to actuate the alarm. Should the
unit itself become defective, the
alarm will indicate it.

The unit input may be connected
to the transmitter modulation mon-
itor audio output, or to a detector
output. In our case, we use two
alarm channels on the same chassis,
one for AM and one for FM, oper-
ated from the modulation monitors.
The modulation monitors are at the
studio control room for our remote
control operation. A buzzer is located

r@smer r% U“c
3
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carrier modulation to sound buzzer or flash alarm

so it can be heard anywhere outside
the control room and a 100 watt lamp
serves as the alarm in here because
a microphone is in use much of the
time.

In operation audio voltage is recti-
fied by the 6H6 diode and C3 is
charged almost instantly. A positive
voltage is applied to the grid of the
502-A causing it to fire. This ener-
gizes the plate relay and the alarm
is off. With the loss of audio, C3
discharges through R5 slowly, until
the 502-A grid becomes negative due
to voltage across R8. The 502-A then
ceases to conduct, the relay opens
and sounds the alarm. Delay time
is controlled by the potentiometer
R1.

Conelrad Warning Signal

JAMES D. GREEN, WELO
Tupelo, Mississippi

NATIONAL NC-108 FM Re-

ceiver is used here for the Con-
elrad warning service. The usual
type AVC controlled relay is used
to trigger our warning signal which
in this case is neither a bell or light,
but is a very loud buzzing noise pro-
duced by the receiver. No external
wiring or parts other than one 0.1
mfd. capacitor is needed.

Only a simple modification of the
original circuit is required. The
dotted line grounding the suppres-
sor grid (at point “A”) of the first
audio tube is the original wiring.
This ground should be removed
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and the suppressor grid conng¢cted
through a shielded lead to the|arm
of the control relay. The upper ’con-
tact of the relay is grounded.| The
bottom or normally open contget is
connected through a 0.1 mfd. capac-
itor to any convenient point o} the
6.3 VAC heater wiring. When the
receiver is normally receiving a sig-
nal the suppressor grid is grounded
through the relay contacts. When
the carrier is removed from thg air
the relay is energized, connepting
the suppressor grid through th|e 0.1
mfd. capacitor to the 6.3 VAC. This
applies a low frequency note to the
input of the audio amplifier caysing
a very loud buzzing in the ouyitput
thereby alerting operating persdnnel
of the Conelrad Alert. The volume
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Conelrad warning employs ave controlled relay

of this signal can of course be fegu-
lated by varying the value of the
capacitor. The volume control| set-
ting on the receiver has little ¢r no
effect on the volume of the aldrting
signal.

Checking Turntable Speed

GORDON WILEY, Chief Engineer,
WGAW, Gardner, Mass.

THE regular method of chetking
turntable speed by means af the
paper synchronizing disc is not|very
satisfactory. A neon or fluorescent
light must be used and even |then
(Continued on page 125) |
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Readers are invited to contribute their
own suggestions which should be |short
and include photographs or tough
sketches. Typewritten, double-spaced
text is requested. Our usual rateg will
be paid for material used.
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' e i Changes in performance at different operating points and
L o temperatures require close scrutiny in amplifier design
Veb \‘ By J. S. SCHAFFNER, Supervisor of Semiconductor Applications
Electronics Div., General Electric Co., Syracuse, N. Y.
A |
- Veb/ I - - . .
h T / e N designing small signal transistor circuits. Examples of such param-

Veb
g = Veb
hopp = e
2E= s

Fig. 3: Measurement of h-porameters

amplifiers it is very important that
the variation of the parameters of
the transistor with operating point
be known. (The operating point is
defined by the emitter current and
the collector-base voltage). Simi-
larly the variation of the static char-
acteristic with temperature is of
great importance for the design of
bias networks, power amplifiers, etc.

Two types of parameters enter into
the design of practical transistor cir-
cuits. Parameters of the first type
include such information as the
maximum power gain, and the min-
imum noise figure of simple amplifier
stages. Parameters of this type are
general in nature and therefore non-
controversial.

Parameters of the second type give
information for the design of actual

eters are a (the short circuit current
amplification of the grounded base
stage), the frequency at which the
magnitude of « is reduced to 1/4/2
of its low frequency value, the open
circuit output capacitance and, in a
wider sense, the collector voltage-
collector current characteristic.
There is a large class of such param-
eters so that some intelligent selec-
tion has to be made,

Piscussion Poinits

The points we will discuss here
are:

A. Static Characteristics:

1) The emitter current-emitter
voltage characteristic with the col-
Iector-base voltage as parameter.

2) The collector current-collector
voltage characteristic with the emit-

Fig. 4a: (I} Calculated approximate equivalent circuit. Fig. 4b: [r) Representation of transistor by equivalent circuit of Fig. 1
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Parameters

ter current as parameter.
B. Small Signal Parameters:

The so-called h-parameters for
the grounded base configuration.
This includes:

h,,: the input impedance with
the output short circuited to a.c. cur-
rents.

h,.: the ratio of the voltage ap-
pearing across the input of a transis-
tor to the voltage applied across the
output with the input open circuited
to a.c. currents,

h.,: the current amplification
with the output short circuited tc
a.c. currents,

h,,: the output admittance with
the input open circuited to a.c. cur-
rents.

The dimensions of the h-param-
eters are: h,, is an impedance, h.,
an admittance, h,, and h,, are di-
mensionless,

Fig. 1 shows the low frequency
equivalent circuit corresponding to
the h-parameters, This circuit con-
sists of one resistance (h,,), one
conductance (h..), one voltage gen-
erator proportional to the output
voltage (h,,v,,) and one current
generator proportional to the input
current (h,,i,).

Note that ¢ = —h,, for the
grounded base configuration, The h-
parameters are related to the more
commonly used parameters r,, r., 1,
and a (Fig. 2) by the approximate
equations:

a =a= —h,
T, = 1/h,,
Ty = hy,th,.
h
Ty = h,;, — 1)

22

Fig. 3 shows schematically the cir-
cuits commonly used for the meas-
urements of the h-parameters.

We shall in this section discuss the

variation of the low frequency small
signal h-parameters of the grounded
base stage. This variation can be
calculated almost completely from
the properties of the semiconductor
material and the geometry of the
transistor. The result of this calcu-
lation is the approximate equivalent
circuit shown in Fig. 4a. (The circuit
for high frequencies is considerably
more complex.) The equivalent cir-
cuit contains six elements. Two of
these are in the first approximation
independent of the operating point;
one is a function of the emitter cur-
rent only, two are the function of
the collector voltage only and one a
function of both emitter current and
collector voltage. These elements

are:
a) r, the “Base-spread resist-
» . .
ance” is independent of the oper-

ating point.

b) o is independent of the oper-

ating point.

¢) r,” is inversely proportional to

the emitter current and independ-

ent of the collector voltage,

d) v is (for alloy transistors) pro-

portional to V., where V,, is

the voltage between collector and
base.

e) g. (the collector conductance)

is proportional to emitter current

and (for alloy transistors) to

Vcb-l/zu

f) g’., (the leakage conductance)

increases strongly with the collec-

tor voltage: g’., = k VM, and is
independent of the emitter cur-
rent. For a number of transistors

m == 1,

The physical reasons for these
changes have been discussed in the
literature! and will not be repeated
here.

We have therefore:

o =g

r, =1/

re = kl In *

“’ = k‘_’ Vol{ 1/2
gc' = k.’: Ie Vch 2
g0 = k4 Vmch

If we represent the transistor by the
equivalent circuit of Fig. 1, we have
approximately (Fig. 4b):
h,=r/+(1—-a)r/’
=k I+ (1 -a)r/
i + rll, (gc + gcn)
k, Vo241, (ky Vo, '/2
—|—k Vo™ hy, —d’
h - gc + g( rO
= k V —1/‘ Ic + k4 Vcl)m
Figs. 5-8 show qualitatively the va-
riation of the parameters with the
operating point corresponding to
these equations.

The performance of a transistor
amplifier may change with tempera-
ture, particularly if the amplifier has
been improperly designed. There are

IH!I !I
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two reasons for this:
a) The static characteristics pbf the
transistor change with tenipera-
ture. These characteristicd, to-
gether with the external bids cir-
cuits determine the operating point
of the transistor. Therefore, &s the
characteristics change, the operat-
ing point, and specifically thejemit-
ter current and collector vpltage
may change. This change ih op-
erating point will, in turn, is in-
dicated in the previous section,
cause a change of the small kignal
parameters. In addition, the change

in operating point may lepd to

clipping, distortion, etc.

b) Some of the small mgm{l pa-
(Continued on page 124)|
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Fig. 1: Paralleling bus-bar type connections
used with series heater or filament strings

By Advisory Group on Electron Tubes
Office of the Asst. Secy. of Defense
Research & Development
346 Broadway, New York City

REPORT on the electron tube

surveillance program at Aero-
nautical Radio, Inc., focused atten-
tion on current design and mainte-
nance practices which contribute to
high rates of tube failures in elec-
tronic equipment. One of the ques-
tionable design practices mentioned
in the report is the use of series and
series parallel arrangements of fila-
ments and heaters across a 26-v.
power supply.

The purpose of this article is to
discuss the operation of series fila-
ments and heaters in military equip-
ment. Although many problems
which plague series heater arrange-
ments are common to parallel ar-
rangement, there are inherent dif-
ferences that must be considered.
Many of these are unfavorable and
may adversely affect the reliability
of the equipment.

Equipment Limitations

A large percentage of military air-
craft are equipped solely with 26-v.
dc generating equipment, This in-
troduces certain equipment limita-
tions. Transformers cannot be used
to obtain the individual heater or
filament voltage unless an inverter
is used. The inverter when used pre-
sents problems of weight, voltage
regulation, and reliability of contin-
ued performance which cannot be
overlooked. In addition to the inver-
ter weight is the weight of the trans-
formers. As a result of these factors
many military equipments have been
and are being designed with series
and series-parallel filament and
heater arrangements.

Series heater and filament ar-
rangements have been used in low
cost ac/dc home entertainment ra-
dios since the late 1930’s. The small
number of tubes involved made it
possible to realize an acceptable de-
gree of reliability with the tubes

66

Series Heater and

A review of ‘‘do’s’ and ‘‘don’ts’ for reliable equip-
ment designers. ‘‘Bus-bar paralleling’’ offers promising
technique for transformerless type home TV receivers

available at the time. This accept-
able degree of reliability was based
to a large extent on customer pur-
chase price considerations. In TV re-
ceivers the number of tubes and the
diversity of tube types was too large
to render series strings feasible us-
ing tubes having similar properties,
from the heater standpoint, since the
resulting frequency of service inter-
ruptions and maintenance costs were
too high for public acceptance.
Therefore, the use of series heater
strings in TV receivers has, until
very recently, been negligible de-
spite their advantages of lower costs
and reduced size and weight. Re-
cently certain tube types having 600
mA heaters have been introduced
for use in series heater string opera-
tion with TV sets, The use of these
types may result in acceptable reli-
ability due to additional rating and
quality considerations such as: con-
trol of warm up time, closer limits
on heater current, increased heater
cathode voltage ratings for certain
types.

When military considerations dic-
tate the use of series heater strings
careful design and maintenance

practices must be followed. To as-
sist the equipment designer the fol-
lowing recommendations are made:

1. Use only tubes which have ade-
quate MIL-E-1 specification assur-
ance of heater characteristics that
are essential to series-heater opera-
tion. These characteristics include
heater resistance, warm-up time and
heater-cathode voltage.

2. Add series resistance, where
necessary, to make total of rated
tube voltages plus resistor drop
equal to supply voltage.

3. Use paralleling bus-bar (cross-
ties) connections whenever possible.
See Fig. 1.

4. Place the tube near the
grounded end of the heater string, in
circuit, where hum considerations
are important.

5. Place tubes having low heater-
cathode voltage ratings near
grounded end of heater string.

The nature of operation removes
some hazards associated with the
higher voltage filament source, but
introduces other problems in their
stead. This report will be concerned
with the higher voltage systems, e.g.,
26 v. dc generator supply using

Fig. 2; Heater-voltage time variation test shows worm-up differences bhetween types
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Filament Strings in Military Equipment

heater-type tubes.

The problem in designing a series
heater string of maintaining the
proper steady state voltage across
the individual tube seems at first
quite simple, nevertheless several
problems arise. Present MIL speci-
fications are all based on fixed test
point heater voltage allowing the

- - -

| ——HEATERS IN SERIES
Et:126

==~ HEATERS IN PaRALLEL
Et: 6.3

— e - _L Tl
| 68 170 75 180
330 340 350 360

HEATER CURRENT (ma) ot DESIGN CENTER YOLTASE

Fig. 3: Comparison of series and paralle)
heater currents at design center voltage

tolerance on current. The ratings
provide limits for heater voltages
within which the tube must operate
in the application. No characteristics
are specified, for the heater, at volt-
ages different from this test point
voltage. Since the current is common
to all tubes in the series string the
voltage drop across individual tubes
will vary with the steady state value
of heater resistance during the warm
up period. These voltage drops will
often depart markedly from the
steady state design center value spec-
ified for the tube type. The mate-
rials used in heaters usually have
ballasting properties. That is, a rise
in resistance for an increase in cur-
rent. The resistivity of some heaters,
for example, increases by a factor
of more than seven between room
temperature and the operating tem-
perature of the heater. In addition
it is unlikely that the common cur-
rent be the same as the design cen-
ter value for each type. A heater for
which the test point current for ex-
ample is higher than the string cur-
rent, has a lower resistance and op-
erates at a lower than normal tem-
perature. The converse is equally
true and therein lies one hazard. A
heater having a test point current
at or near the MIL-E-1 limits (most
of these limits presently range from
*8% to +10% from the design cen-
ter values for heater current. The

ratings for most heater voltage is
+10%, some are presently rated at
+5%) will most likely operate with
a heater voltage near or outside the
MIL-E-1 ratings for heater voltage
(see Fig. 3). Since this represents
the steady state condition, supply
voltage variations will extend the
deviation still further from the rat-
ings. The unfortunate aspect of this
operation is that if the tubes have
been purposely produced to one
side of the current tolerances to im-
prove some property, e.g., low heater
current to avoid development of
leakage or high heater current to
improve emission, operating in a
series string with normal current
tubes will aggravate the condition.

Another problem to be considered
in steady state operation is that of
the variability of supply voltage, If
the design center value of the sup-
ply voltage is greater than the sum
of the design center heater voltages
a series resistor must be inserted.

Voltage Unbalance Puring
Warm-Up

Although the heater voltages in a
series string may be properly bal-
anced under steady state conditions,
severe unbalance may occur during
warm-up. Since the current is com-
mon to all tubes in the series string
the voltage drop across individual
tubes will vary with the instanta-
neous value of heater resistance.
These voltage drops will often de-
part markedly from the steady state
design center value specified for the
tube type. A fast heating tube will

Fig. 4: Diagram illustrating that with increasing numbers of
series parallel strings the more the distribution of voltage
approaches that of conventional parallel tube operation

reach its operating temperature
while a slower heating tubé may
remain relatively cool. Such |a fast
heating tube in a string of slower
heating tubes will reach its hormal
temperature while the total |string
resistance is below normal, that is,
the current through the stifing is
above normal (see Fig. 2). e fast
heating tube, therefore, will be sub-
jected to a heater voltage and tem-
perature greater than the normal
value until the entire string reaches
a stable condition. The chc{ce of
tubes for such applications is very
difficult as the lack of specification
assurance permits greater variations
both among and within tube sup-
pliers.

A test, on a simple heater Ltring,
shown in Fig. 2, illustrates {ypical
differences in heating charactdristics
of these tube types. A voltage pf 18.9
v. was applied to the three tubes in
series. Two of the tubes in| each
string were of the same type but the
third was different in each test. The
heater-voltage variation with| time,
after the switch was closed, is shown
in the figure for each tube. Although
the heater-cathode structures of the
number three tube in each |string
were quite similar, the resulfs are
quite different.

These high heater voltages dquring
warm-up are conducive to \many
kinds of difficulties, the rapid |heat-
ing plus over heating subjects the
heater and its insulating coat::g to
considerable mechanical stress. Ad-
ditionally the sustained high| tem-

(Continued on page 118)
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Fig. 1: Basic starved amplifier circult

TARVED amplifiers have many dis-

tinct advantages which, when
fully realized and utilized, will make
this circuit outstanding in its class.
With this mode of operation, one
can obtain stable, high gain amplifi-
cation, requiring fewer tubes for a
given gain than with other conven-
tional circuits. The circuital phase
shift is therefore reduced (a maxi-
mum of 90° phase shift per stage of
amplification) and hence more feed-
back can be applied to the circuit
for stability. In fact, such a circuit
is ideally suited for operational am-
plifiers and other such highly degen-
erate applications where a high base
gain is desired for proper operation
and then an overall feedback loop
is closed to get the nominal gain,
bandwidth, stability, etc. Internal
feedback loops are readily added to
this circuit, the commonest form
consisting of screen voltage control.
In extreme cases, the signal may be
fed into the cathode of the starved
stage with feedback loops encom-
passing both screen and control
grids. Because of the high load re-
sistances employed, loading effects
of the following stage may be se-
vere unless a cathode follower is
resorted to. The starved amplifier-
cathode follower combinaticn, how-
ever, has the added feature in that,
while consisting of a complete and
stabilized unit (internal feedback
loops from cathode follower load to
screen and/or control grid of starved
stage), it is capable of delivering
power to an external load, while at
the same time preserving the 'high
frequency response of the amplifier

Fig. 3: lllustration of de plate resistante
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How to Design

Unique method of tube operation provides ex-
tremely stable operation for direct-coupled ampli-
fiers. Fewer tubes needed to obtain required gain
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Fig. 2: Variations in tube parameters as o functicn of 65G7 tube plate current

(which, incidentally is poor to begin
with because of the high resistances
employed).

Amplifier Features

The starved amplifier is shown in
Fig. 1. In the circuit illustrated,
E,<Ey,/10 and the load resistor is
greater than 1 meg. Such a circuit is
capable of producing three or more
times the gain obtainable from the
same tube wired as a conventional
amplifier, even though the mutual
conductance of the starved tube is
considerably decreased. Although
certain disadvantages accompany
this mode of operation, they are far
outweighed by the features gained.

All direct-coupled amplifiers are
inherently susceptible to drift be-
cause a slight change in grid to cath-
ode voltage in the first stage (due to
a slight variation in plate supply or
heater voltage, resistor drift, or tube
unbalance) is amplified in succeed-
ing stages providing a large change
in output voltage. In starved ampli-
fiers, all the gain is concentrated in

a single (or comparatively few)
stage, thereby confining all minor
voltage variations which will have
any effect to the input to this one
stage. Since the aforementioned is
true, if that stage is stabilized, the
entire amplifier is stabilized.

Throughout this discussion, it
must be borne in mind that the
starved amplifier is basically a direct
coupled amplifier, lending itself ad-
mirably to this application. Problems
of interstage coupling, the scourge
of direct-coupled design, are re-
duced to almost nil, since the d.c.
voltage appearing on the plate of the
starved stage is quite low and can
easily be fed into the grid of the
succeeding stage with few attendant
difficulties.

Multiple Stages

Multiple stages of starved amplifi-
cation are also easy to come by if
the plate load resistors are reduced
to more nominal values in all stages
following the first. The necessary de-
coupling for three or more stages
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Starved Amplifiers

By GEORGE E.
KAUFER
Electronics
Res. Lab.
Columbia Univ.
632 W. 125 St.
New York 27, N.Y.

may be made quite thorough and
compact by connecting a 2 meg. re-
sistor bypassed with a 0.05uf con-
denser in series with the plate load
to the first stage (or first two stages
as the case may be). The reduction
in physical size and cost of the de-
coupling condenser is made possible
by the large value series resistor
employed. As the current consumed
by the input starved stage can be
made quite low (the tube is required
to handle only a small input swing),
the drop across the series element of

the filter is not prohibitive.

Mention must be made of the fact
that a B— supply is not required for
normal operation of a starved ampli-
fier stage. Power supplies employed
are standard in every respect. A fur-
ther saving can be effected in the
supply components since current
consumption is reduced by this
method of operation.

Applications

When we examine the additional
features of, (1) inexpensive design
which leads to compact packaging
due to the minimum number of cir-
cuit components needed, (2) long
tube life due to the low voltages on
the elements and the subsequent low
current drawn from the cathode, and
(3) the possibility of eliminating all
effects due to electrostatic and elec-
tromagnetic pickup on the grids of
the high gain stages by special de-
sign of push-pull circuitry, one can
readily realize the vast number of

applications which throw themselves
open to the starved amplifipr, some
of which will be discussed [later.

|Theory

For a pentode with a high and re-
sistance, g,, decreases with lincreas-
ing plate load if the supply| voltage
is kept constant. To raise th¢ gain of
the stage, we must increase hﬁ plate
resistance, since u = gur,. This can
be accomplished readily by lowering
the screen voltage. The starvied stage
thusly obtained will then be found
to exhibit a higher gain character-
istic than that of the pentode with
normal screen voltage, high |oad re-
sistor and the same plate| supply
voltage. The principle unferlying
this method of operation is that, al-
though the transconductance is de-
creased to a small fraction of its
normal value, the plate rebistance
increases at a much greater rite over
a portion of the operating cukve and
hence the u of the tube inkreases.

Fig. 4: (1} Static characteristics of 6SG7 with screen voltage |5 v,
|
I |
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Starved Amplifiers

As can be seen from an examination
of a typical u vs i, curve (see Fig. 2)
this analysis cannot be extended to
include continuingly increasing val-
ues of load resistance, as a point is
reached at which the u of the tube
will drop off rapidly and continue to
drop at a fast rate as tube current is
further decreased. This illustrates
the fact that there is an “ideal” op-
erating point for each tube, one
which will yield a maximum gain
for a given set of operating condi-
tions (for a given screen and plate
supply voltage, there is a definite
value of plate load resistor which
will give maximum stage gain).

It is not possible to maintain zero
grid current in a direct-coupled am-
plifier stage in which plate current
is flowing. The grid current is a
function of the plate current and
may be made relatively constant by
operating at low plate currents. The
starved amplifier circuit fully uti-
lizes the constant grid current fea-
ture as low plate current is inherent
in its design. Reference to the curves
found in this article indicate the va-
lidity of the aforementioned state-
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(Continued)

ment where operation does not per-
mit the plate current to exceed fifty
ua (quiescent points are usually
chosen well below this figure).

Tube Daia

Before one can begin to consider
the design of a starved stage, he
must first become familiar with the
orders of magnitude of the tube pa-
rameters and their manner of varia-
tion under these special operating
conditions. We must recall at this
point that a starved tube must, by
definition, satisfy two stringent re-
quirements: the screen voltage must
be less than ten percent of the plate
supply wvoltage and, the current
which would flow when the tube is
connected as a diode (all grids tied
to the plate) must be 1000 or more
times larger than the load current
when the tube is wired as an ampli-
fier employing a load resistor and
the same supply voltage source.

The initial procedure is therefore
apparent. Since tube parameters for
the low operating potentials used
cannot be found in the tube man-

uals, they must be determined (at
least approximately) by the de-
signer. Typical curves for the type
6SG7 octal and the type §AG5 mini-
ature pentodes have been obtained
by the author in the laboratory (see
Figs. 4, 5, 6 & 7) and are reproduced
here for convenience.

We must differentiate between the
ac plate resistance and the dc plate
resistance, two entirely different
quantities. For a given operating
point, this latter value is equal to
the reciprocal of the slope of the line
joining the origin and the point in
question on the plate characteristics
of the tube (see Fig. 3). To illus-
trate this difference even more
strongly, it may be cited that under
certain conditions of starved opera-
tion, the ac plate resistance may be
of the order of 40 meg. whereas the
dc value is approximately 1 meg.

Analysis OFf Resulis

It is interesting to note that, while
five tubes of each type were tested,
the resulting data obtained from
each differed greatly. In an effort to
correlate this discrepancy with a
characteristic of the tube which can
be measured under normal operat-
ing conditions, all tubes were first

(Continued on page 104)
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Low-Capacitance Power Supply

low-capacitance type of ac op-

erated power supply has been
developed recently by J. H. Reaves
of the National Bureau of Standards.
The supply is designed for use in
numerous direct-coupled circuit ap-
plications where conventional power
supplies are unsuitable. The low-ca-
pacitance feature, which is achieved
primarily by special design of the
60-cycle power transformer, enables
the power supply to be employed in
wide-band direct-coupled circuits
requiring a power source with
neither of its terminals grounded or
by-passed to ground.

The establishment of proper dc
operating potentials for tubes is a
frequent and troublesome problem in
the design of direct-coupled circuits,
One solution is to use a battery in
series with the signal source. How-
ever, the replacement or maintenance
required of a battery, especially in
cases where it must supply appre-
ciable power, is a serious disadvan-
tage. A conventional ac operated
power supply cannot be substituted
in this application because of its ca-
pacitive shunting effect on the signal.

In the NBS-developed power sup-
ply, the shunting capacitance to
ground has been reduced to such a
low value as to be negligible in the
circuits for which the supply is de-

{Continued on page 92)

[0 and b) Power supply in interstage coupling. {¢) Use in pentode cathode-follower circuit
input capacitance. {d) Special application in two-tube direct-coupled cathode-follower circuit

v

TABLE |—Operating characteristics of one of the electronically

regulated models of the NBS low-capacitance power supply.

Reclifier Rectifier Filter No-.lood Mox-load Mox-load  DC power | Shunt
circuit type circvit autput output current max output | capec.
dc volts de volis dc ma Waltts anuf
Fullwave 6xd Elect. 160 156 30 4.7 18.0
Reg. 200 199 20 I

New Color TV Projection System

developmental projection-type
color TV receiver has been un-
veiled by Hazeltine Corp. By using
a folded light path, a 240 sg. in.
picture is produced in a cabinet only
24 in, deep. With some redesign

Color TV projection receiver showing backs of
crt’'s below picture screen

three monochrome

the picture area can be increased to
280 sq. in. without change in cabinet
depth.

The unit employs three 2% in. crt
projection tubes with color phos-
phors, one green, one blue and one
yellow with a red optical filter (red
phosphors evidently do not have suf-
ficient output). The tubes require
25 kv, and draw about 200 ya in the
red tube, less in the others. Through
an elaborate lens and mirror ar-
rangement, the images on the three
tubes are enlarged and fused on the
flat screen.

Credit for the optical work goes
to American Optical Co. Libby-
Owens-Ford made the mirrors. In-
terim quantities of the tube may be
obtained from North American Phil-
ips. Large scale production, should
demand warrant it, will be under-
taken by Tung-Sol. Pre-production
models can be supplied in four
months, and mass production can
start six months later, Hazeltine will
not do any mass producing.

Based on a yearly production of
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100,000 units, the projection system
would sell for approximately |$250,
excluding the basic receiver clllassis.
This would be equivalent to a direct
view color tube with deflection com-
ponents,

According to Hazeltine’s Vice i’res-
ident in Charge of Research, A. V.
Loughren, projection is “no long-
er out of the picture.” In competition
with the direct view picture tube,
projection offers certain advantages
and drawbacks at the present istate
of the art. Among the factofs in
projection’s favor are low cosf ert
tube replacement (about $12 each),
no problem with color purity, and
simple control of color charactpris-
tics in manufacturing. |

Among the disadvantages pertain-
ing to color projection are lower con-
trast, light directivity necessany to
achieve sufficient light output) re-
sulting in brightness loss outsid¢ the
normal viewing area, and possible
dust collection on critical intdrnal
surfaces. Initially, registration |sta-

(Continued on page 117)
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Typical microwave tower construction

By Dr. D. A. LIAMIN
Chief Engineer
Tower Structures Inc.

Gregg St., Lodi, N.J.

HERE is a definite tendency on

the part of those interested in
strength and rigidity of guyed tow-
ers to establish some kind of a yard
stick by means of which the physical
properties of a tower can easily be
determined. Unfortunately, because
of the great variety in antennae
types, their geometrics, their re-
quired limits of deflection, their
loadings and, finally, the local
weather conditions, there is no way
to standardize tower structures and,
therefore, no way to generalize their
physical properties.

When a tower is up and the con-
struction and erection costs are paid,
it is obviously too late to learn
whether or not the tower will meet
the imposed requirements. On the
other hand, analytical methods are
not yet available for general use.
The stress analyses, especially those
dealing with elasticity, deformation

72

Strength and Behavior

The ability to maintain directivity, of prime

largely upon guy wire size, tension, angle

and deflections, are in most cases
tedious and require considerable
erudition, experience and patience
for proper execution. Let us note
that the conventional! method of
stress analysis involving static laws
alone as is the practice in dealing
with rigid structures such as
bridges, self-sustaining towers, etc.
is not applicable to guyed towers,
since the latter represent a combi-
nation of rigid and elastic systems
in equilibrium. Thus, for instance, a
guyed tower cannot be considered
as a continuous beam, since its sup-
ports are flexible and not unyield-
ing. Furthermore, the elasticity of
each guy is a function of three (3)
variables: that of direct cable
stretch, its sag and the angle at
which the wind acts on the guy. As
a result, the overall deflection of
each guy tier is not a linear func-
tion of wind pressure intensity.

The essential object of mathe-
matical stress analysis is to learn
something about the probable dis-
tribution of stresses in an imper-
fect, humanly made structure. Such
analysis, applied to complex struc-
tures is quite accurate for small loads
and low stresses. At heavy loads ap-
proaching the elastic limit of the
material, the calculated stresses be-
come noticeably affected by the siz-
able deflections. This situation
causes the assumption of superpo-
sition of effects to be inaccurate and
makes the injection of corrective co-
efficients mandatory, all of which
increases the complexity of calcula-
tions.

Micromwave

Another difficulty is added by the
fact that in complicated structures
such as a tower sustained by sup-
ports acting at an obtuse angle, the
tower will not deflect collinearly dur-
ing the gradual increase in loading,
so that the mathematical analysis
must be applied to each redundant
beam separately as well as to the
structure as a whole. This immedi-
ately involves the setting-up of a
multitude of simultaneous equations,
making the calculations quite bur-
densome.

The aim of this presentation is to

find a practical and yet accurate and
simple method for the determination
of a tower's adequacy for a given
task. For this purpose, a few em-
pirical equations of fair accuracy are
derived and represent a short-cut
substitute for the tedious fundamen-
tal calculations.

The most troublesome problem is
the determination of the aerody-
namic effects of wind on tower at-
tachments such as paraboloids,
horns, passive reflectors, etc. Quite
often these attachments are grouped
closely together as, for instance, two
paraboloids, or reflectors mounted
back to back; in this case the effect
of wind pressure when acting from
different directions becomes erratic.
The most reliable method is, of
course, that of a wind tunnel test.
Considering, however, that such a
test involves the necessity of placing
in a wind tunnel a part of a tower

— Y

[

Fig. 2: Horizontal and vertical components
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of Guyed Towers

Part One
Of Two Parts

importance in microwave work, depends

of inclination and the guying pattern

with 10 ft. diameter paraboloids
mounted on it, it becomes obvious
that such a procedure is cumber-
some, time consuming and costly. As
a compromise, it is believed that
only such parts as paraboloids may
be tunnel tested. It must be realized
that a wind pressure of 30 lbs. per
sq. ft. on a 10 ft. dia. paraboloid
produces a force of over one ton.

A paraboloid acts as an airfoil
when the wind direction is other
than normal to its face, producing
component forces the magnitude of
which must be known in order to
calculate the twist moment. In cer-
tain cases, up to ten of such parab-
oloids are supported by one tower.
The distance of the paraboloid, from
the center of tower, depends usually
upon the tower design and, there-
fore, cannot be standardized.

Depending upon the locality, the
tower and the antenna may become
covered with ice. In Northern States,
for instance, cases of 2 in. of icing
are not uncommon.

In addition to the added weight,
the iced tower and the antenna pre-
sent a much larger area to the wind
pressure, resulting in a marked in-
crease in tower strain.

Loading Characteristics

One of the advantages of a micro-
wave system over wire lines is its
operational reliability at a minimum
of maintenance cost. Since the mi-
crowave beams are highly direction-
al, the antenna must be rigid, ie.
its permissible twist and sway should
lie within narrow limits, the margin
of which must be maintained at
practically all weather conditions.

In Southern States, the icing con~
ditions are absent, but winds of hur-
ricane force must be taken into con-
sideration.

In guyed towers, the twist and
sway are effectively restrained by
guys. The tower, itself, may be con-
sidered as a supporting stick, which
must be strong enough to withstand
the vertical loads and the lateral
pressure of the wind.

The manner in which a tower
should be guyed is chosen in such a
way as to produce a maximum re-
sistance to twist and sway. Note that

the permissible deflections of a ver-
tical radiator are much less rigorous
than those of a microwave tower.

The magnitude of twist and sway
of a guyed tower is governed by the
size of guy wires, their number,
their initial tension, their angle of
inclination to the vertical and by the
general pattern of the guying sys-
tem.

It becomes clea- that for specified
maximum allowable twist and sway
angles, the first thing on schedule is
to establish the most effective guy-
ing pattern for the particular case
and then to calculate the necessary
guy wire sizes, guy tensions (at load
and at no load), guy initial tensions,
etc. Knowing the magnitude and di-
rection of outside forces acting on
the tower, a structure of adequate
strength is then designed.

The pertinent calculations are
tedious but by no means subtle, in-
volving the solution of several si-
multaneous equations governing the
equilibrium stage.

Nomencluiure

P, P,, P,, P,, etc.* = horizontal
component forces of guy wire ten-
sions.

A = metallic cross-sectional area of
guy wire (sq. in.).

w, = weight of ice covering the
cable per foot of its length (lbs.).

w, = weight of bare cable per ft. of
its length (lbs.).

w,. = resultant force acting on the
cable per ft. of its length (1bs.).
L = height of guy wire attachment

above foundation (ft.).

L, L., 1. = length of guy wire be-
tween points of attachment (ft.).

E = modulus of elasticity of guy
wire.

» = angle formed between w,. and
w, (degrees).

B = angle formed between the chord
of the guy wire and the vertical
(degrees).

§ = angle between wind direction
and the vertical plane in which the
guy wire lies (degrees).

A, A,, A, = horizontal deflections of
p?tints of guy wire attachment,
(ft.).

W = resultant horiz. force due to
wind or auxiliary loadings acting

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1955
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Heavy cross-bracing minimizes twist

at guy attachment points (Ils.).
X & Y = coordinates of CG of tawer

(ft.).

a = horizontal distance beL]Leen
points of guy wire attachinent
(ft.).

p = angle of tower twist (radians).

3 = angle of tower sway (radigns).

R = radius of circle circumsc%ibed
around the triangular sectiop of
tower at points of upper guy wire
attachments (ft.). (R = 5773 |a).
* The actual guy tensions and the

actual deflections are indicated by

superscripts, thus: P, P1,, P, etc.

Elasiicity and Geometﬁcs

A catenary is a curve formed hy a
freely suspended perfectly flexible
cable of uniform weight. |

With reference to Fig. 1, the Ten—

eral equation of a catenary is:
x -

T @(;H;) i

or, if expressed in terms of hyper-
bolic functions, [

X
y = | a Cosh - (1-1)

2

When a =6, 7 or 8, the catemary
approaches the parabola fYery
closely. The general equation of a
parabola is: y? = 2px, where p ik its
parameter. In guyed toweer‘:he
ratio of deflection to chord len is
under normal conditions never less
than 1 to 5, at which ratio the error
involved by using the parahalic
equation is less than 7%. Since|the
use of parabolic functions greatly
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Guyed Towers (Continued)

DIRECTION OF WIND

R
A
S
4 |
2
&
~
A : o] D
L _ So . ___Sp W
Fig. 3: Analyzing the case of 2 guys lying in a plane parailel 1o the wind direction
simplifies the process of calculations,
the following analysis is based on + s, ctg8 — x ctgp (2)
the assumption that the load is uni-

formly distributed along the chord.
With the above assumption, the
relationship between tension, sag
and length of the suspended cable
can be easily established as follows:
The differential equation of the
cable with the origin of coordinates
at 0 (See Fig. 2) is:
d?y Wy

dx (P, Sing)

Note that if w, represents the
weight of cable per ft. length, then
its weight per ft. of its horizontal
projection is (w,/Sinf).

'~ [ 5) =}

Integrating twice, obtain:

When x = 0, v = (s, ctg 8),
ie. ¢z = (s, ctg B)

Wy S,
When x = s,, y = 0 and (—)
2 P, Sing
+ ¢85y + (sectgh) = o

It follows that ¢, =
Wy So )
2 P, Sing

The elastic equation of the cable
! in algebraic form is then:

- (ctga +

WX S

wex?
y = -
2P,Sing 2P, Sing
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-

The tangent or the slope of the
cable at point A is:

dx
tg (ﬁt) = (—d—)
Y/x=0

Wy So
= —|ctgf + —— 3
2 P, Sing

Note that the negative sign indicates
a “down” slope.

With reference to Fig. 2, we see
that the relation between the tension
in the cable (P!;) (at the point of its
attachment to the tower) and its
horizontal component (P,) is:

Po = (Pol) COS Bl (4)
The length of the cable can be cal-
culated using Eq. 2 as follows:

dy WeX
— = [( - ) — (ctgp)
dx P, Sing
We So
2 P, Sing

If d(s) is an infinitesimal length of
cable, then

d(s) = v/(dx)? + {dy)? =

WX WeSo  \? .
[ 1+ —ctgf— dx
P,Sing 2P,Sing

and X=s,

WX
P, Sing

x=o

Wg Sg

2
— 1 |dx
2 P, Sing

ctgh —
Wg So

yex
Let: —ctg—— | = Z,
P, Sing 2 P, Sing

B P, Sing
so that: dx = dz

Wy

Upon substitution obtain:

X=S°
P, Sing
5 = AV 1.00 4 z2dz
Wy
X=0

and, upon integration:

P,Sing\ Tx=s,
s=( )-|' [(Z)\/1.0+=*

2w, /1lx=0

+ log. (z + /1.0 + 2] (6)

Note, that when x = o,

W, S,

z=-(——f~)—M@)
2 P, Sing

and when x = s,
Wg So

B =
2 P, Sing
Eq. 6 may be closely approximated

by:
S, w,? Sing s,?
5 = + (7
Sing 24 P2

l'or example, let w, = .796, s, = 600,
B = 45° and P, = 1,500.

Eq. 6 yields s = 850,3304 and Eq. 7
gives s = 850.3163.

Thus, the approximation is within
1/600 of 19%. Of course with de-
creased tension, i.e. when the cable
becomes relatively slack, this ap-
proximation becomes less exact. For
all practical cases however, this ap-
proximation is thought to be fully
adequate.

Cable Elasticity

The length of the cable increases
or decreases proportionately to ten-
sion. This phenomenon occurs due to
the elasticity and to structural ad-
justment of the cable.

In accordance with Hooke’s Law,
this stretch of the cable can be ex-
pressed mathematically as follows.

(s) (Pr — Py)
A = Elongation = ———— (§)
AXE
here, s = length of cable, (ft.).
P, and P, are tension forces applied
to the cable, (Ibs.).
A is the metallic cross-sectional
area of the cable, (sq. in.).
E is the modulus of elasticity of
the cable.

The modulus of elasticity varies

with the type of cable and its mate-

{Continued on page 112)
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Television Stations on the Air

Complete geagraphical listing of stations on air in the United States and territeries, presenting data on each one in
following order: Call Letters; Channel Na.; Business Address; Netwark; Video erp (kw); Antenna Height (ft. above

average terrain); Chief Engineer; Station Manager. (NCE! Non-commercial educatianal station. (TS} Time shared.

Key to network affiliations: {A} American, (€] Calumbia, (D) Du Mant, and (NI National Broadcasting Companies.

ALABAMA

BIRMINGHAM

WAST; 13; P.O. Box 2553; N, A, D; 316; 840; 1. V.
Sanderson; Henry P. Jahnson

WBRC-TV; 6; Red Mountain; C; 100; 1470; Robert L.
DuPriest; J. Robert Kerns

DECATUR
WMSL-TV: 23: 703 Bank St.; N; 15.5; 350: John
Sheort; Bill Guy

MOBILE
WALA.TV; 10: 210 Government St.; N, A, C; 316;
635; A. R. Bell; H. K. Martin

MONTGOMERY
WCOV-TV; 20; Adrian Lane; C, D, A; 15.%; 436;
W. D. Wectherly; Hugh M. Smith

ARIZONA

MESA (Phoenix)
KVAR; 12; 1101 N, Central, Phaenix; N, D; 33; 1550;
Andy Anderson; Dwight Harkins

PHOENIX

KOOL-TV; 10; 511 W. Adoms St.; A, 316; 1620;
Clifford Miller; Charles H. Garland

KPHO.TV: 5; 631 N. 1st Ave.; C, D; 17.5; 400;
George L. McClanathan; Richard 8. Rawls

TUCSON

KOPO-TV; 13: 115 W. Drachman; C, D; 33; 480; Paul
Benewitz; E. S. Mitendorf

KYOA-TV; 4 209 W. Elm; N, A; 5.37; 30; Raymond
H. Holsclaw; R. B. Williams

YUMA
KIVA; 11: P.O. Box 1708; N, D, 30; 440; Roland
Yount: Bob Harker

ARKANSAS

FORT SMITH
KFSA-TY; 22; 920 Ragers; N, D, A, C; 22; 270; R. W.
Platt, Jr., Weldon Stamps

LITTLE ROCK
KARK-TV; 4; 1001 Spring; N, D; 58; 521; Champ
Smith; Doug Romine

PINE BLUFF
KATY; 7; 620 Beech, Little Rock; C, A; 172.6; 1015;
A. R. Gorrett; John H. Fugate

CALIFORNILA

BAKERSFIELD

KBAK-TV; 29; P.O. Box 1448; A, D; 20; 850; Donald
E. Anderson; Al Constant

KERQ-TV; 10; 1420 Truxtun Ave.; N, C; 33; 3728;
E. A. Andress; Gene De Young

CHICO
KHSL.TV; 12: 350 Wall S5t.; C, N, A, D; 63.1; 1260;
Russell B. Pope; M. F. Woodling

EUREKA
KIEM-TV; 3; P.O. Box 1021; A, N, C, D; 14.1; 3000;
Donald King; Doneld H. Telford

FRESNO

KJEQ; 47; P.O. Box 1708; A, C; 440; 1789; Jock
Mcllwain; Charles Theodore

KMJ.TV; 24; 1515 Van Ness, Squaw Valley; N, C; 33;
3344; J. B. Honcock; Perry Nelson

LOS ANGELES

KABC-TV; 7; Prospect & Talmadge; A; 118; 2985;
Phil Caldwell; Frank King

KCOP; 13; 1000 Cohuenga Blvd.; Hollywood; None;
30.9; 2950; Morvin Wentworth; Jack Heintz

KHJ-TV; 9 1313 N. Vine 5t.; D; 30.4; 3100; Robert
Arne; John T. Reynolds

KNXT; 2;: 1313 N. Vine S1.; C; 46.8; 3140; Herbert
Pangborn; James T. Avbrey, Jr.

KRCA; 4; Sunset & Vine; N; 47; 3200; John B, Knight,
Jr.: Thomas C. McCray

KTLA; 5; 5451 Marathon $t.; —; 30; 2921; Ray-
mand Moore; Klaus Londsberg

KTTV; 11; 5746 Sunset Blvd; None; 108; 2600;
Edward E. Benham; Richard A. Moore

SACRAMENTO
KCCC.TV; 40; Hotel Senator; N, A, C, D; 193; 480;
Paul E. Lecke; Ashley L. Robinson

SALINAS
KSBW-TV; 8; 238 John St.; C, N, A, D; 11.5; 2573;
George A. Freemon; W. M. Oates

SAN DIEGO

KFMB-TV; B; 1405 5th Ave.; C, A, D; 54; 750; Charles
Abel; George Whitney

KESD-TV; 10; U.S. Grant Hotel; N; 63; 732; LeRoy
A. Bellwood; Joha C. Merino

SAN FRANCISCO

KGO-TV; 7: 277 Golden Gate Ave; A; 316; 1210;
Harry N, Jacabs; Vincent A. Francis

KPIX; 5; 2655 Van Ness Ave; €, D; 100; 1140; A. E.
Towne; P. A, Lasky

KQED; 9 NCE); 165 Post St.; Nane; 30.9; 640; Larry
M. Reed; Jomes Day

KRON-TV; 4; 929 Mission St.; N; 100; 1310; J. L.
Berryhill; Horold P. See

KSAN-TY; 32; 1355 Market St.; None; 20; 1090; —;
Norwood J. Patterson

SAN LUIS OBISPO
KVEC.TV; &; Mt View & Hill Sts.; D; 19.8; 1263;
James Cochrane; Les Hocker

SANTA BARBARA
KEYT; 3; 730 Miramonte Dr.; N, A,.C, D; 50; 3010;
Lloyd Jones; Calin M. Selph

STOCKTON

KOVR; 13; 225 E. Miner Ave.; D; 141; 3244; Stanton
D. Bennett: A. E. Joscelyn

KTVYU; 36; 2293 E. Main St; N; 53.7; 1620; Wm.
Bruce Joyner; Dave M. Greene

TULARE
KVVG; 27; 1385 E. Tulare St.; D; 47.5; 1630; Dan
Ferguson; Cordell W. Fray

COLORADO

COLORADO SPRINGS
KKTV; 11; 512 5. Tejon; €, A, D; 45; 1760; willis
Shonks; James D. Russell
KRDO-TV; 13; 399 §. 8th St.; N; 11.31; 465; Herbert
H. Schubarth; Harry Hath

DENVER

KBTV: 9: 1089 Bonnock; A; 282; 953; Carl Bliesner;
Joseph Herold g
KFEL-TV; 2; 550 Lincoln; D; 100; 778; Rhean O.
Cunningham; Gene O'Fallon

KLZ-TV; 7; 131 Speer Blvd.; C, 316; 1010; Eugene F.
Jenkins; Hugh 8. Terry

KOA-TV; 4; 1625 California St.; N; 100; 1030; J. A.
Slusser; Don Searle

GRAND JUNCTION
KFXJ-TV; 5; Hillerest Manor; N, D; 1.29; 340; Cecil
Whitchurch; Rex Howell

PUEBLO
KCSJ-TV; 5; 2226 Television Lane; N; 18; 400;
Marion Cunningham; Dougleos D. Kahle

CONNECTICUT

BRIDGEPORT
WICC-TV; 43; P.O. Box 9140; A, D; 18; 1000; Alvin
Andrus; Philip Merryman

HARTFORD
WGTH-TV; 18; 54 Prant St.; A, D; 214; 640; Rogers
B, Holt; Fred W. Wegenvoard

NEW BRITAIN
WKNB-TV; 30; 1422 New Britain Ave., W. Hortford;
C; 215; 970; John P. Shipley; Peter B. Kenney

NEW HAVEN
WNHC-TV; 8; 1110 Chepel 5t.; N, C, A, D; 108.81;
712; Vincent Delaurentis; Edward C. Obrist

WATERBURY
WATR-TV; 53; 440 Meodow St.; A; 24.5; BOD; Andrew
Toross; Samuel Elmon

DELAWARE

WILMINGTON
WDEL-TV; 12; 1003 West St.; N; 9; 4B0; L. O. Piersol;
Barton K. Feroe

DISTRICT OF COLUMEBIA

WASHINGTON

WMAL-TV; 7; 4461 Connecticut Ave., N.W.; A; 22;
515: Fronk W. Harvey; Cherles L. Kelly

WRC.TV; 4; Sheraton-Park Hotel; N; 100; 500; J. G.
Rogers; Carleton D. Smith

WTOP-TV; 9; 4001 Brondywine Si., N.w.; C; 2316;
530; Granville Klink, Jr.; John 5. Hoyes

WTTG; 5; Raleigh Hotel; D; 17.5; 587; M, M.
Burleson; L. G. Arries, Ir.

FLORIDA

FORT LAUDERDALE

WFTL.TV; 23; 229 S.E. st Ave.; N; 20; 288; Richard
Northey; Moran E. Kersta

WITY: 17; P.O. Box 78: A, D; 43; 762; Williom
Lathem; Bloyne Butcher

FORT MYERS
WINK-TY; 11; 54 Polm Beach Blvd.; A; 12; 350; Bob
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Bachman; A. J. Bouer I

JACKSONVILLE

WIHP-TV; 36; 4038 Phillips Highway; N, A, D; 246;
477; Beecher Hoyford; T. 5. Gilchrist, Jr.
WMBR-TV; 4; 605 5. Moin St.. €, A, D;|100; 438;
Ecnest B. Vordermark; Glenn Marshall, Je.

MIAM]
WTVJ; 4; 316 N. Miomi Ave; C, N, A, D4 100; 950;
Earl Lewis; Lee Ruwitch

ORLANDO
WDEO-TV; 6; 30 S. Ivanhoe Blvd.; C, A, N, D; 100;
543; J. E. Yorbrough; Harold P. Donforth |

PANAMA CITY I
WIDM; 7. P.O. Box 428; N, A; 10.36;{ 585; Jim
Smith; Harey C. Babb

PENSACOLA
WEAR-TV; 3; P.O. Box 1188; A, D; 55.4; 380; James
C. Smith; Mel Wheeler

ST. PETERSBURG
WSUN-TV; 38; P.O. Box 240; A, C, N, D;|245; 460;
L. Link; G. Robinson

WEST PALM BEACH
WIRK-TV; 21; 711 5. Flogler Drive; A, I11, D; 20;
262; Earl Heglund; J. S. Field
WINO.TV; 5; 5 Cocounut Row; N; 100; 530; Walter
R. Brown; Walter L. Dennis

GEORGIA

ALBANY
WALB-TY; 10; P.O. Box 139, N, A, D;
John L. Rivard; Tommie R. Stillwagan

ATLANTA
WAGA-TV; 5; 1018 W. Peachtree 5t.; C,| D; 160;
530; Hugo A. Bondy; Glenn Jackson
WLWA; 11; 1611 W. Peachtree 5i., N.E.; A, B; 314;
545; Harvey J. Aderhold; W. P. Robinson
WS8-TV; 2; 1601 W. Peachtree 5t., N.E;|N; 100;
932; R. A. Helbrock; Marcus Bartlett

AUGUSTA

WIBF-TV; 6; 1305 Georgia Ave.; N, A, D; 100; 600;
John B. Jopling; D. M. Kelly, Jr.

WRDW-TV; 12, Georgio at Observotory HAve.; G
101.3; 658; Joseph Gill; Roger S. LaReau

COLUMBUS

WDAK-TV; 28; 1307 st Ave,; N, A, D; 138; 647;
R. R. Owen; E. F. Macleod

WRBL.TV; 4; 1350 13th Ave.; C; 27.5; 340; Fronk
Hardman; J. W. Woodruff, Jr.

MACON I
WMAZ-TV; 13; Bankers Insuronce Building: [, A, D;
60, 440; George P. Rankin; Wilton E. Cobb
WNEX-TY; 47; 710 Persons Building; N; 16[85; 49¢;
Chorles A. Waolker; Al Lowe

ROME
WROM.-TV; 9; Horseleg Mountain; None; 30.9; 780;
Thomas H. Robertson; Edward N. McKay

SAVANNAH

WTOC-TV: 11; 516 Abercorn St C, A; lo: 471;
Kyle E. Goedmon; W. T. Knight, Jr.

12; 3%0;

IDAHO

BOISE

KBOI; 2; 311 N. 10th St; €, D: 14; 4400; Jomes
A. lohntz; Earl Glade, Jr.

KIDO-TV; 7; 709 Ideho St.; N, A; 53; 850] H. W.
Toedtemeier; W. E. Wagstaff

IDAHO FALLS
KID-TV; 3; P.O. Box 701; C, N, A, D; wq,- 1620;
Carroll Secrist; C. N. Layne

ILLINOIS

BELLEVILLE
WTVI: 54; Boatmen's Bank Building, St. Loujs, Mo.;
D, C; 245; 630; Richard J. Trompeter; hn D.
Schever, Jr.

BLOOMINGTON
WBLN; 15; Hwys. 150 & 66; A; 16.8; 454; Bgb Cod-
dington; Jerrel Henry

CHAMPAIGN
WCIA; 3; 509 5. Neil 5t.; C, N, D; 100; 940;| Robert
L. Myers; August C. Meyer

CHICAGO

WBBM-TV; 2: 410 N. Michigon Ave.; C; 14; 650;
Joseph F. Novy; E. H. Shoma

WEKB; 7; 20 N. Wacker Dr.; A; 316; 666; Williom
P. Kusack; Sterling C. Quinlan

WGN-TV; 9; 441 N. Michigon Ave.; D; 120; 585;
Carl J. Meyers; Frank P. Schreiber

WNBQ; 5: Merchondise Mart; N; 100; 747; Howard

75


www.americanradiohistory.com

Television Stations

iZ. Luttgens; Jules Herbuveaux

DANVILLE
wDAN.TV; 24; 1500 N. Washington Ave.; A; 19;
445, Orwville Neely; Mox Shaffer

DECATUR
WTVP: 17: Southside Dr.; A, D; 150; 545; Hubert F.
Abfalter; Stephen W. Pozgay

HARRISBURG
WSIL-TV: 22; 21V, W. Poplar 5t.; A; 17.8; 550; C. R.
Gillman; O. L. Turner, Jr.

PEORIA

WEEK-TV; 43; Cammerciol Natl. Bank Bldg.; N, C;
175; 546; Wuyne Lovely; Fred C. Mueller
WTVH-TV; 19; 410 Foyett St.; C, A; 214; 300; Wollace
Wurz; Edward Smith

QUINCY
WGEM-TV; 10; 513 Hampshire St.; N, A; 50.2; Bl4;
Frank E. Loughlin; Joseph S. Banansinga

ROCK ISLAND
WHBE-TV; 4; Telco Building; C, A, D; 100; 370;
Robert J. Sinnetr; Leslie C. Johnsan

ROCKFORD

WREX-TV; 13; Auburn & Winnebaga Rds.; C, A; 45.7;
715; Howard Elliott; Joe Baisch

WTVO 39; N. Meridian Rd.; N, D; 15.6; 650; Herbert
Eckstein; Harold Froelich

SPRINGFIELD
WICS; 20; 523 E. Capitol; N, A, D; 1B; 455; Bazil
O'Hagan; Milton Friedland

INDIANA

BLOOMINGTON
WTTV; 4; Hillside Dr.; N, D; 100; 1000; Carl Onken;
Robert Lemon

ELKHART
WSIV; 52; 116 S. 2nd St.; N, A, D; 225; 410; Lester
Williom Zellmer; John F. Dille

EVANSVILLE
WEIE; 62; 1115 Mt Avburn Rd.; N, A, D; 69.5; 550;
Harvey Shellita; Ted Nelson

FORT WAYNE
WKJG-TV; 33; 220 E. Jeflerson St.; N, A, D; 270;
775; Eugene A. Chase; Edward G. Thoms

INDIANAPOLIS

WEBM-TV: &; 1330 N. Meridian St
H. S. Holland; Harry M. Bittner, Jr.
WISH-TV; 8; 1440 N. Meridion St.; C, A, D, N; 316;
473; Stokes Gresham, Jr.; Robert B. McCannell
LAFAYETTE

WFAM-TV; 59; McCorty Lane; N, A, D, C; 20; 400;
Richard Cochron; Herbert Nelson

MUNCIE

WLBC-TY; 49; U.S. Highway 35; C, N, A, D; 14.6;
500; Mavury Crain; Dan Burton

SOUTH BEND

WSBT.TV; 34; Tribune Building; C, D; 204; 534;
Arthur R. O'Neil; Neal B. Welch

TERRE HAUTE

WTHI-TV; 10; 91B Ohia St.;
Don Pettit; Joseph M. Higgins
WATERLOO

WINT; 15; Lincaln Tower, Ft. Wayne; C; 240; BOS5;
Charlzs Wallace; Ben B. Baylor

C; 100; 990;

C, A, D; g 500;

IOWA

AMES
WOL.TY; 5; Service Building, lawo State College:
C, A, D; 100; 553; Keith K. Ketcham; Richard 8. Hull

CEDAR RAPIDS

KCRI-TY; 9; 104 1st 5t., S.W.; A, D; 33; 325; Carl R.
Rollert; Wade S. Patterson

WMT-TV: 2; 602 OIld Marion Rd.; C; 100; 670;
George P. Hixenbaugh; William 8. Quorton
DAVENPORT

WOC-TVY; 4; BOS Brody; N; 100; 643; Paul Arvidson;
Ernest C. Sonders

DES MOINES .

KGTY; 17; 2nd Ave. & Hobson Rd.: A, C, D; 1B.5:
492; Woalter R. Hariv; Leo Howord

WHO-TV; 13; 1100 Wolnut $t.; N; 316; 780; Reed
E. Snyder; Poul A. Loyet

FORT DODGE

KQTV; 21; Warden Building; A; 18; 652; G. Dovid
Sinclair; Edward Breen

MASON CITY

KGLO.TV; 3; 2nd & Pennsylvanio Ave.; C, D; 100;
450: Roger Sawyer; Herbert R. Ohrt

S1IOUX CITY

KTIV; 4; 10th & Grondview; N:; 52; 770; Al Smith:
Dietrich Dirks

KVTY; 9; 614 Pierce St.; C, A, D; 100; 705; Chorles
Prohaska; Robert R. Tincher

WATERLOO

KWWL-TV: 7; Russell-Lamson Hotel; N, D, A; 30;
830; T. W. Kirksey; R. J. McElroy

76  (For TV Stations Coming on the Air see February 1955 issue of TELE-TECH)

(Continued)

KANSAS

GREAT BEND
KCKT.TV; 2; P.O. Box 1B82; N; 100; 949; Kenneth H.
Cook; Les Ware

HUTCHINSON
KTVH; 12; 1800 N. Plum; C, A, D; 240; 811; Robert
B. Marye; Howard O. Peterson

PITTSBURG
KOAM-TV; 7; P.O. Box 60%; N, A, D; 9B; 550; Lea
Stafford; R. E. Wade

TOPEKA

WIBW-TV; 13; 1035 Topeka Blvd.; C, D, A; 879; 1007;
Gilbert Voiles; Ben Ludy

WICHITA

KAKE-TV; 10; 204 N. Woco Ave.; A; 316; 1030;
Harold H Newby Martin Umansky

KEDD; 16 P.O. Box 1740; N, A 249; 667; George
Smith; John E. North

KENTUCKY

HENDERSON
WEHT; 50; P.O. Box 395, Evansville, Ind.; C; 11;
594; Robert M. Cleveland; Cecil Sansbury

LOUISVILLE

WAVE-TV; 3; 334 E. Broodwoy; N, A, D; 100; 914;
W. E. Hudson; Nothan Lord

WHAS-TV; 11; 525 W. Broadway; C: 314; 531; Orrin
W. Towner; Neil Cline

LOUISIANA

ALEXANDRIA

KALB-TV: 5: &th & Washingtan; N, A, C, D; 28.5;
591; Jesse R. Sexton; Willord L. Cobb

BATON ROUGE

WAFB-TV; 2B; 929 Government St.; C, A, N, D: 200;
515; Don Allen; Tom E. Gibbens

LAKE CHARLES

KPLC.TV; 7; 320 Division St.; N; 52; 490; Williom R.
Schock; David Wilsan

KTAG-TV; 25; P.O. Box 173; C, D, A; 21; 333; Mau-
rice Wynne; James W. Lucos

MONROE

KNQE-TV; 8; Knoe Road; C, N, A, D; 280; 774; Jack
Ratliff; Pavl H. Goldman
NEW ORLEANS
WDSU-TV: &; 520 Royal St.; N, A, C, D; 100; 355;
Lindsey G. Riddle; Robert D. Swezey

WIMR-TV; &1; Jung Hatel; C, A, D; 100; 434; Jock
Petrik; James Gordon

SHREVEPORT

KSLA; 12; Travis & Edwards Sts.; N, C, A, D; 13;
270; Morris C. Borton, Jr.; Deane R. Flent

MAINE

BANGOR
WABI-TV; 5; 57 State St; C, N, A, D; 30; 673;
Walter Du:ltsun Leon P. Gormon, Jr

; 46 Hammond St.; —; 14.15; 641; Williom
Clark; Murray Carpenter
LEWISTON
WLAM-TV; 17; 129 Lisbon St.; D; 15.B; —; Henry
G. Root; Elden Shute
POLAND SPRING
WMTW; B; 477 Congress St., Portlond; C, A; 105;
3840; Parker L. Vincent: Joha H. Norton, Jr.
PORTLAND
WCSH.TV; &; 157 High St.; N; 100; 590; D. H.
Smith; W. H. Rines
WGAN-TV 13; 390 Congress St.; C; 314; 826; Roger
W. Hodgkins; C. E. Gotchell
WPMT,; 53; 645A Congress St.; D; 22.2; 267; Fred
Crondon, George E. Custis, Jr.

MARYLAND

BALTIMORE

WAAM; 13; 3725 Malden Ave.; A, D; 314; 555: Glenn
Lahmun Ken Carter

WBALTV 11; 2610 N, Chorles St.; N; 314; 545;
William C. Bovehom, Leslie H. Pearo, Jr.

WMAR-TV; 2; OId Sun Building; C; 100; 380; 'C. G.
Nopper; E. K. Jett S o
SALISBURY

WBOC-TV; 16; N. Salisbury Blvd.; A, D; 15.1; 832:
Jock W. Ward; Charles J. Truitt

MASSACHUSETTS

ADAMS (Pittsfield)

WMGT; 19; B8 Bank Row, Pittsheld; D; 50, 2100;
Leonard Lovendal; John T. Parsons

BOSTON

WBZ-TV; 4: 1170 Soldiers Field Rd.; N; 100; 529;
W. H. Houser; W. C. Swortley

WNAC.TV; 7; 21 Brookline Ave.; C, A, D; 314; 480;
H. B. Whmemore, Linus Trovers
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CAMBRIDGE

WTAQ-TV; 56; 439 Cancord Ave.; D; 20; 470; Carmen

J. Ferraro; Ted Pitmon

SPRINGFIELD

WHYN-TY; 55; 1300 Liberty St; C, D; 18%; 989;

Harold Schumacher; Charles N. DeRose

WWLP; 61; 61 Chestnut St.; N, A; 146; 700; George

R. Tawnsend; Williom L. Putnam

WORCESTER

WWOR-TY; 14; P.O. Box 609; A, D;

Danald P. Wise; Ansel E. Gridley
MICHIGAN

16.2; 812;

ANN ARBOR
WPAG-TY; 20; Hutzel Building; D; 1.75; 343; Donald
Z. Bowdosh; Edward F. Baughn

BAY CiTY
WNEM-TV; §; B14 Adoms St.; N, D; 100; 520; Hugh
M. Waolsey; John H. Bane

CADILLAC
WWTV; 13; 214 N. Mitchell; C, A, D; 93.4; 883;
A. W. Daubendick; L. T. Matthews

DETROIT

WIBK-TV; 2; 500 Masonic Temple; C; 100; 1057; Paul
Frincke; GoyleV Grubb N
WWJTV 4; 622 W. Lafayette Blvd.; N; 100; 1000;
E. J. I.ove ‘E. K. Wheeler

WXYZ.TV; 7; 1700 Mutual Building; A; 316; 448;
Charles F. Kacher; James G. Riddell

EAST LANSING
WKAR-TV; 60 (NCE); Michigan State College; None;
205; 980; Linn P. Towsley; Armand L. Hunter

GRAND RAPIDS
WOOD-TY; 8; 1408 McKoy Tower; N, C, A, D; 314;
1000; Lovis Bergenroth; Willard Schroeder

KALAMAZOOQO
WKZO-TV; 3; 124 W. Michigan Ave.; C, N, A, D;
100; 1000; Arthur E. Covell; Carl E. Lee

LANSING

WIIM-TY; §6; Soginow & Howard Sts.; N, C, A, D;
100; 454; Chorles L. Brody; Willord E. Walbridge
WTOM-TV; 54; 407-11 N. Washington; A, D; 20;
378; Williom H. Cruse; Jahn C. Pameroy
SAGINAW

WKNX-TV; 57; 221 S. Washingtan; C, A; 207; 440;
Mox W. Thomas; Howard H. Wolfe

TRAVERSE CITY
WPBN-TV; 7: Paul Bunyan Building; N; 51.3; 760;
William H. Kiker; Les Biederman

MINNESOTA

AUSTIN
KMMT; &; 405A N. Main St; A, D; 14.8; 445; John
Ecklin; L. L. McCurnin

DULUTH

KDAL-TV; 3; 10 E. Svperiar 5t.;
Dettman; Daltan LeMasurier

MINNEAPOLIS

WCCO-TV; 4; 50 S. 9th S5t; C, D; 100; 542; John
M. Sherman; F. Vanl(onynenbu

WTCN-TY; 11 (TS WMIN.TV, St Pavl); 2925 Dean
Blvd.; A, D; 316; 470; M. N. Fleming; Joseph Merkle

RCCHESTER
KROC-TV; 10; Statian KROC-TV; N; 100; 420; Robert
W. Cross; David Gentling

SAINT PAUL

KSTP-TV; 5; 3415 University Ave., Minneapolis; N;
100; 563; William Sadler; Stanley Hubbard

WMIN TV: 11 (TS WTCN-TV, Mlnneopolls) 538 Hamm
8uilding; A D; 316; 470; Warren Fritz; N. L. Bentsan

N; 100; 809; R. A.

MISSISSIPPI

JACKSON

WITV; 25; P.O. Box 3459; C, D; 17.7; 750; J. R.
Whitworth; lay Scont

WLBT; 3; 715 S. Jefferson; N; 100; 4B1; Rabert R.
Smathers; Fred L. Beard

WSLI-TV; 12; P.O. Box B1B7; A; 214; 700; C. A.
Perkins; QOwens F. Alexander

MERIDIAN

WTOK-TV: 11; Southern Building; C, N, A, D; 31; 5B5;
Joe H. Soxon; Robert Wright

MISSOURL

CAPE GIRARDEAU
KFYS-TV; 12; 324 Broodwoy; C; 85; 990; Robert O.
Hirsch; Oscar C. Hirsch

COLUMBIA
KOMU-TV; 8; Highwoy 63 S.; N, C, A, D; 48.7; 794;
Duane M. Weise; Gearge J. Kope

HANNIBAL

KHGA-TV; 7; 510 Moin St.; Quiney, Ill.;- C, D; 314:
886; J. E. Groy; Walter ). Rothschild

JOPLIN

KSWM-TV; 12; 1928 'W. 13th 5t.; C; 58.9; 504; Jock
Longford; Avustin A, Horrisan .

KANSAS CITY

KCMO-TV; 5; 125 E. 3lst St.: A, D; 70; 450; Korl
Troeglen; E. K. Hartenbower

KMBC-TV: 9; 222 W. 11th St C; 314; 1079; Henry
E. Goldenberg; John T. Schilling,
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WDAF-TV; 4. 3030 Summin; N; 100; 750; J. A,
Flaherty; H. D. Fitzer

ST. JOSEPH :
KFEQ-TV; 2; KFEQ Building; €, D; 52; B10; J. Wesley
Koch; Bartan Pitts

ST. LOUIS

KETC; 9 (NCE); Woshington University; None; 29.5;
560; Jack Chenoweth; Martin Quigley

KSD-TV; 5; 1111 Olive St.; N, €, A; 100; 510; J. E.
Risk; George M. Burbach

KWK-TV; 4; 1215 Cole S5t.; C; 100; 521; N. ), Zehr;
Robert T. Convey

SEDALIA

KDRO-TY: §; 2100 W. Broadway; None; 16.4; 350;
Roscoe Maricle; Herbert W. Brondes

SPRINGFIELD

KTTS-TV; 10; 330 E. Walnut; C, D; 12.76; 285; Wil-
liam F. Curry; G. Peorson Word

KYTV; 3; 999 W. Sunshine; N, A; 61; 500; E. Dennis
White; Ralph L. Stuflebam

MONTANA
BILLINGS
KOQOK-TV; 2; P.O. Bax 1498; C, A, D, N; 17.5; BOO;
Grant French; V. V. Clark
BUTTE
KXLF-TV; 4; 16B1 George; N, D; 2; éBB; Jock Provis;
E. 8. Craney
GREAT FALLS
KFBB-TV; 5; P.O. Box 1139: C, D, A: 25.1: 220;
Wilbur Myhre; LeRay Stahl
MISSOULA
KGVO-TV; 13; 127 E. Main; C, D, A, N; 58.78; 3920,
Amaos Hargrove; A. J. Mosby

NEBRASKA
KEARNEY
KHOL-TV; 13; P.O. Box 334; Holdrege; A, C, D;
287.8; 585; Jack Lewis; Duane L. Worts

LINCOLN

KOLN-TY; 10; 40 & W Sis.; C, A, D; 316; 1000; D. R.
Taylor; James Ebel

KUON-TV; 12 [NCE); University of Nebraska; None;
—i —; —; John K. Selleck

OMAHA

KMTY; 3; 2515 Fornom: €, A, D; 100; 590; R. J.
Schroeder; Owen Saddler

WOW-TV; &; Insuronce Building: N, A, D; 100; 580:
G. Flynn; Fronk Fogarty

NEVADA

LAS VEGAS
KLAS.TY; 8; Wilbur Clark’'s Desert Inn; C, A, N, D;
29; 3B0; Peter H. Gingros; Jean Paul King
RENO
KZTV: 8; 770 E. S5th St; C, A, D, N; 2.43; 137;
Thomas Hughes; Horry Huey

NEW HAMPSHIRE
MANCHESTER
WMUR-TY; 9; 1819 Elm St.; A, D; 112; 1022; Charles
Halle; Hervey Carter

NEW JERSEY
ASBURY PARK
WRTV; 58; Eotontown Troffic Circle, Eatontown; None;
17.1; 440; Lea Reckling; Horold C. Burke
NEWARK

WATY; 13; 1020 Brood St.; None; 180; 1200; Fronk
V. Bremer; 1. R. Rosenhaus

NEW MEXICO
ALBUQUERQUE
KGGM-TY; 13; P.O. Box 1294; C; 10.8; 4250; Leon-
ard F, Dodds A, R, Hebensmur
KOAT-TV; 7: 122 Tulune Dr., S.E.;

A, D; 25.6 540;
William Corman; A. M. Cadwell

KOB-TV: 4; 1430 Coal Ave., S.W.; N; 11; 4203;
George 5. Johnson; J. I. Meyerson
ROSWELL

KSWS-TV; 8; 1723 W. 2nd 5t.; N, C, A, D; 115; 905;
Roy Summersgill; J. C. Porter

NEW YORK
ALBANY
WROW.TV; 41; P.O. Box 4100; A, D, C; 249; 810;
Charles HHsIer, Isabello Arden
WTRI; 35; P.O, Box 4035; C; 162; 1000; A, H. Chis-
mark; Richard B. Wheeler

BINGHAMTON
WNBF-TV; 12; P.O. Box 48; N, C, A, D; 250; 820;
L. H. Svon!z, G R. Dunham

BLOOMINGDALE

WIRI: §; 301 Cornelio 5t., Plottsburg; —; 19.95;
1205; John Nazok; Joel H. Schejer
BUFFALO

WBEN-TV; 4; Hotel Statler; C; 54; 1206; R. G.
Beerbower; C. Robert Thompson

WBUF-TV; 17; 184 Barton 5t.; A, D, C; 229; 475;
Ernest Rety; Sherwin Grossman

WGR.TV; 2; 184 Borton St; N; 100; 436; Korl B.
Hoffmon; Joseph Bernard

CARTHAGE

WCNY.TV; 7; P.O. Box 211, Watertown; C, A; 174;
721; Maynord Davis; James W. Higgins
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KINGSTON
WKNY-TV; 66; 4601 Braadway; C, N, D; 21.4; 614
Carl C. Egoif; Robert L. Sobin

NEW YORK

WABC.TV: 7; 7 W. 66 5ty A; 110; 1380; Frank Morz;
Joh A, .itch-Il

WABD; 5; 515 Madison Ave.; D; 16.7; 1540; Rodney
D. Chipp: Norman Knight

WCBS-TV: 2; 4B5 Maodison Ave.; C; 42.7; 1290; R, G.
Thompson: Samuel Cook Digges

WOR-TV; 9; 1440 Broodwey; None; 130; 1240;
Chorles H. Singer; Gordon Groy

WPIX; 11; 220 E. 42 Sr.; None; 100; 1410; Otis S.
Freeman; Fred M, Thrawer

WRCA-TV; 4; 30 Rackefeller Plazoy N; 30; 1445; A, E.
Jockson; Hamilton Shea

ROCHESTER

WHAM-TV; 5; Corlson Rd.; N; 100; 511; K. Gardner;
W. Fay

WHEC.TY; 10 (TS WVET.TV) 40 Franklin St.; C, A;
123; 447; B. C, O’Brien; C. G. Deloney

WVET-TV: 10 (TS WHEC-TV} 17 Clinton Ave., S; C, A;
125; 580; Ray Jabes; Erwin F. Lyke

SCHENECTADY

WRGB; 4; 1 River Rd.; A, N, C, D; 93; 1019; wW. J.
Purcell; R. B. Hanno, Jr.
SYRACUSE

WHEN-TV; B; 100 Court St; C, A, D; 190; 940;
Frank Spoin; Paul Adonli

WSYR-TY; 3; 224 Horrisan S5t.; N; 100; 1000; Albert J.
Eichalzen; E. R. Vade Bonceour

UTICA
WKTV; 13; Smith Hill Rd.: N, A, C, D; 187; 830;
De Forest T. Layten, Jr.; Michael C, Fusco

NORTH CAROLINA

ASHEVILLE

WISE-TV; 62; 100 College St.; C, N; 24; 650; John
Randolph; Gordon O. Williomson

WLOS-TY; 13; 288 Mocon Ave.; A, D; 170; 4089;
Charles W. Sumner; Charles B. Britt

CHARLOTTE

WAYS-TV; 34; 3229 South Bivd.; A, N, D; 22.8; 360;
B. C. Stewart; Jomes P. Poston

WBTY; 3; Wilder Building; C, D, N; 100; 1090;
Thomos E. Howord; Chorles H, Crutchfiald

DURHAM

WTVD; 11; P.O. Box 2009; N, A; 47.8; 1000; Henry
Cronin; Harman Duncan

GREENSBORO

WFMY-TY; 2; White & Phillips Aves.; C, A, D; 100;
717: William E. Neill; Goines Kelley

GREENVILLE

WNCT: 9: P.O. Box 898; C, N, A, D; 100; 854, Hank
Tribley; A. Hartwell Campbell

RALEIGH

WNAO-TV; 28; 219 S. McDowell; C, A, N, D; 182
463; Peter Miller; Charles G. Baskerville
WILMINGTCN

WMFD-TV; &; 225 Princess S5t.; N; 32; 380; E. 1.
Herring, Je.; R, A, Dunleo, Jr.

WINSTON-SALEM

WSJS-TV; 12; 419-21 N. Spruce St.; N; 40; 370; Phil
Hedrick; Horold Essex

WTOB-TV; 26; 300 S. Strotford Rd.; A, D; 13.7; 570;
James H. Hoke; John G. Johnson

NORTH DAKCTA

BISMARCK

KFYR-TV; 5; 200" 4th St.; N, C, D; 100; 533; Ivar
Nelson; F. E. Fitzsimonds

FARGO

WDAY-TV; 6; Black Building; N, C, A; &6 433
Julivs Hetland; Tom Barnes

MINCT

KCJB:TV; 13; 15A Central Ave.; C, N, A, D; 30; 420,
Joe Moin; John W, Boler

VALLEY CITY

KXJB-TV; 4; P,O. Box 424, Forgo; C, D; 100; 1090;
Robert Ridgeway; Williom L. Hurley

OHIO

AKRON
WAKR.TV; 49; 853 Copley Rd.: A; 18.24; 370; lrwin
L. Knopp; S. Bernard Berk

ASHTABULA
WICA.-TY; 15; Jeferson Rd.; C; 19.2; 380; F. N.
Bernoto; J. A. Colin

CINCINNATI

WCET; 48 (NCE); 1243 Elm 5t.; None; 11.9; 583;
James R. Leonard; Uberto T. Neely

WCPOQ-TV; 9; 2345 Symmes St.; D, A; 250; 665; Paul
G. Adums; M. C. Watters

WKRC-TV: 12; Times-Stor Building: C; 250; &412;
George A. Wilson; U. A. Lothom

WLWT; 5; 140 W. 9th St.; N; 100; 677; R. J. Rock-
well; John T. Murphy

CLEVELAND

WEWS; S; 1816 E. 13th St; C; 93; 1020; Joseph B,
Epperson; Jomes C. Hanrahan

WNBK; 3; 815 Superior Ave.; N; 100, 1000; §. E.
Leonord; Llloyd E. Yoder

WXEL; 8 1630 Euclid Ave.; A, Dy 46; 1000; H. A.
Brinkman; Franklin Snyder
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COLUMBUS |
WBNS-TV; 10; 33 N, High St.; C; 219; 45§; lester H.
Nafzger; Richard A. Borel

WLWQC 4; 3195 Olentangy River Rd.; Nj 100; 434
Charles Sloan, Jomes Lecnord

WTVN-TV; §; 753 Hormon Ave.; A, D; \ 100; 570;
Williom H, Hansher, 1. W, McGough

DAYTON IA
WHEO-TV; 7: 1414 Wilmington Ave; C, |A, D; 314;
1145; Errest L. Adams; RoLert Mooay

WLWD; 2: 4595 5. Dixie Highwoy; N, A{ 100; 510;
L. G. Sturglll H. P. Losker |

LIMA
WLOK-TV; 73; 1424 Rice Aveq N, C, O: 16 340:
Darrel J. Hunter; R. Q. Runnerstrom
STEUBENVILLE

WSTV-TY; 9; Exchange Realty Building: €, A; 229;
950; Charles 5. Shepherd; John J. Laux

TOLEDO

WSPD-TV; 13; 136 Huran St.; C; 48; 510; Williom M.
Stringfellow; Allen Haid I
YOUNGSTOWN

WFMITV: 21; 101 W. Beardman 5t.; N;I'|75, 984;
Frank A. Dieringer; Mitchell Stonley

WKBN-TY; 27; 3930 Sunset Blvd.; C A, D;f 160; 553;
B. T. W|||xens, W. P. Wllllumson, Ji. |

ZANESVILLE
WHIZ-TV; 1B; Lind Arcade Building; N, C,
535; Williom A. Hunt, Sr.; Vernon A. "Nolt

. D; 15.8;

OKLAHOMA

ADA _
KTEN; 10; P.O. Box 10; A; 252; 1000; Fied Smith;
Bill Hoover |

ENID .
KGEOQ-TV; 5; 206 E. Rondolph; A; 100; 311; William
Teitzel; George Streets

LAWTON
KSWO-TV; 7: P.O. Box 1385 D; 9.7; 547; Willard
Cochron; Ross Baker |

MUSKOGEE
KTVX; 8; 1850 §. Boulder, Tulso; A, D; :115; 1013;
Lovis Brown; Ted Cromer

OKLAHCMA CITY

KMPT-TV; 19; 128 W. Commer:e; D; 189; p?B; Johin
T. Galbreoth; Byron James Walters, Jr. :
KTVQ:; 25; 1901 Classen Blvd.; A, N, C; P75; 440:
Harold L. Coomes; J. Harry Abbott

KWTV; 9; P.O. Box 8788; C, D; 316; 1530;

Thamos; Edgord T, Bell

wmrv 450 E. Brition Rd; N, A: 100; $35; H. ).
Lovell; . Sugg |

TUI.SA

KOTV; &; 302 S. Fronkfort; C, D, A; 1Qo; 1328;
Georae G. Jocobs; Dick Caompbell

KVOO-TV; 2; 311 S, Denver; N; 22; 442;
nell; C. B. Akers

orris W.

hn Bush-

OREGCN

EUGENE

KVAL-TV; 13; Blanton Heights; N, A, D; 56; 1055; A.
Barnard; 5. W. McCready

MEDFORD |
KBES-TY; 5; 2000 Crater Loke Highway; C, N, D, A;
28.8; 430; N. L. Willioms; Everett A. Fobe
PORTLAND

KOIN-TV; 6; 140 5. W. Columbia; C, A; 100; 1530
Louis Bockwalter; C. Howard Lane

KPTY: 27; 735 S.w. 20th Pl.; N, A, D: 204; ¥310;
William H. McAlister; Russell K. Olsen

PENNSYLVANIA

ALLENTOWN

WEMZ-TY; 67; N. 7th St. Pike; None; 91.7, 970;
Carl Egolf; Roymend F. Kohn

ALTOONA |
WFBG-TV; 10; 1320-32 11th Ave.; A, C, D,|N; 316;
990; K. R, Brubaker; Jack M. Snyder |
BETHLEHEM

WLEV-TV; 51; 801 Homilton St., Allentown; rl: 7.4%;
400; J. E. Mathiot; Thomas R. Nunan, Jr.

EASTON

WGLV; 57; 40 N. 4th 5t.;
R. Thon; Nelson S. Rounsley
ERIE

WICU; 12; 3514 State St.; N, A, D; 30; 115;) Michael
Csop; Ben Mclaughlin |

WSEE; 35; 1220 Peach St.; C, D; 192.2; 948 Edword
G. Zellefrow; Charles E. Denny

HARRISBURG |
WOCMB-TV; 27; 228 Court 5t.; D; 240; 927; JiHowurd

Bair; Ed K. Smith

WHP-TV; 55; 216 Locust St.; C; 253; 0;
lalbensperger A. K. Redmond |
WTPA; 71; 3235 Hoffman St A; 175; 904; Pagl Gross;
David 1, Bennett |
JOHNSTOWN

WARD-TY; 56: 235 Fronklin St; C, D, A; 10; 610;

Millerd Coleman, Robert Nelson
WIAC-TY: é; 329 Main Sty N, C, D; 70.4, 1120;

(Continued on page 82)

A, D; 100; 1063{ Charles

Daniel

(For TV Stations Coming on the Air see February 1955 issue of TELE- TE(H) 77
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1954-1955 Statistics of the

ANNUAL BILL OF U. S. FOR RADIO-TV 1954 RADIO AND TV SETS IN U. S.; WORLD
Sale of Time By Broadcasters ... $ 950,000,000 R‘l:'!:‘"Y 1 "’5-';‘,
f1
lent Costs oo 175,000,000
Talent Costs United States homes® with: ..............c.......... 50,000,000 30,000,000
Electricity, Batteries, etc., to operatc 169,000,000 Secondary sets in above homes ................. 37,000,000 1,400,000
Radio & TV ReceiVErs . ........coooooivrimreeiieerrveresvrrsseens 600,000,000 | Sets in business places, institutions ... 8,000,000 1,600,000
10,000,000 Radio Sets, ot Retail Volue .....cc.ccoovevvvcvnvenenne 400,000,000 A'f"’ BBES o 32.°°°r°°_°_ S
7,100,000 Television Sets, ot Retail Valve ....................... 1,278,000,000 | TOTAL i, 127,000,000 33,000,000
Phono Records, 230,000,000 ot Retail Value ................ . 276,000,000 | Totol Radio-TV sets in U. §. ... 160,000,000
. .. . : . Total radio sets in rest of world:
Radio-TV Servicing ond Installation: (Retail Volué) North America, 11,000,000; South
88 Million Replacement Receiving Tubes ............. 259,960,000 America,  12,000,000; Europe,
5% Million Replocement TV Picture Tubes ......cooenennnr 209,000,000 71,000,000; Asia, 18,000,000;
Radio-TV Component Parts, Antennas, Accessories ... 400,000,000 Australia,  6,820,000;  Africe
P 750,000,000 3,900,000 ..o 122,700,000
- - TOTAL radio sets in world ...........c.covnnnne 249,700,000
TOTAL o ~ 35,297,960,000 | Note: Caidwell-Clements' figure on “homes” inciudes every dwelling unit,
whether individual or family, and includes permancut residents
in hotels, apartment-hotels and apartment houses.
PRODUCTION OF CIVILIAN RADIO SETS — 1922 TO 1954
AT n A . Totol
Total Civilion Radio Total Receiving Tubes ® Autamabile Sets Auto Sets | Homes With Radio Sets |
Sets Manufactured Manufactured Monufactured In Use Rodio Sets inuse 0
) inU. S,
Number Retail Yalue | Number Retail Yolue Number Retail Value ;l:nIer_. N Number el
1922 | 100,000 $ 5000000 1,000,000 § 000000 . S 260,000
1923 | 550000 30,000,000 |  4'500,000 12,000,000 | | eI 1 000 000 1 160:009 1100000 i
1924 1,500,000 100,000,000 12,000,000 o . - 2,500,000 3,000,000 3,000,000 1924
1925 2,000,000 155,000,000 20,000,000 3500,000 4,000,000 4,000,000 1928
1926 1:750.000 200,000,000 | 30,000.000 . N 5,000,000 5,700,000 5,700,000 1926
1927 1,350,000 148,000,000 | 41,200,000 67,300,000 | .. . e 6,500,000 7,000,000 7,000,000 1927
1928 3,281,000 400,000,000 | 50,200,000 B v | 7,500,000 8,500,000 8500,000 1928
1929 | 4.428.000 600,000,000 | 9,000,000 72500000 [ .. I . 9,000,000 10500000 | 10.500,000 1929
1930 3,827,800 300,000,000 | 52,000,000 $ 3,000,000 12,048,782 13,000,000 13,000,000 1930
1931 3,420,000 225,000,000 | 53,000,000 5,940,000 14,000,000 22,000,000 15.000.000 1931
1922 3,000,000 140,000,000 | 44,300,000 7,150,000 16,809 542 26,000,000 18,000,000 1932
i I e 180,500,000 | 59,000,000 000, s 20,598,000 | 20.402,349 30,500,000 22,000,000 1933
1934 4,084,000 214,500,000 | 58,000,000 36,600,000 28,000,000 | 21.456,000 33,000,000 24,000,000 1934
1935 6,026,800 330,192,480 | 71,000,000 50,000,000 | 1,125,000 54,562,500 | 22,869,000 37,600,000 | 30'500.000 [ 1938
1936 | 8,248,000 450,000,000 | 98,000,000 49,000,000 | 1.412.000 69,188,000 | 24,400,000 40,800,000 33,000,000 1935
1997 | 8,064,780 450.000.000 [ 91,000,000 5,000,000 | | 750,000 875001000 | 24'666 500 45300000 | 37 500.000 ’ 1937
1938 | 6,000,000 210,000,000 | 75,000,000 93,000,000 | 800,000 32,000,000 | 28000.000 51.000.000 | 40,800,000 1938
1939 10,500,000 354,000,000 | 91,000,000 114,000,000 | 1,200,000 48,000,000 | 28.700,000 56,000,000 45,300,000 1939
1940 11,800,000 450,000,000 | 115.000,000 115,000,000 | [.700000 40,000,000 | 29200000 59,340,000 51.000.000 1940
1941 13,000,000 450,000,000 | 130,000,000 143,000,000 l 2,000,000 70,000,000 | 29 700,000 58,000,000 56 000:000 1941
192 | 4400000 87.700.000 94,000,000 | '350'000 12250.000 | 30/800.000 57,000,000 £9,340,000 1942
1943 — 17,000,000 19,000,000 | ... 8,000,000 32,000,000 58,000,000 1943
1934 ] 22,000,000 25.000000 | . . - 7.000,030 33,000,000 57,000,000 1944
1945 | 30,000,000 35,000,000 | ... . ... [P 6,000,000 34,000,000 54,000,000 1945
1946 190,000,000 200,000,030 | 1,200,000 72,000,000 7,000,000 35,000,000 60,000,000 1946
1947 | 220,000,000 260,000,000 | 2 500,000 150,000,002 9,000,000 37,000,000 66,000,000 1947
1948 200,000,000 230,000,000 | 2,800,000 200,000,000 11,000,000 40,000,000 74,000,000 1948
1949 200,000,000 350,000,000 | 3,500,000 240,000,000 14,000,000 42,000,000 81,000,000 1949
1950 383,000,000 644,000,000 | 4,740,000 248,000,000 17,000,000 45,000,000 90,000,000 1950
1951 430,000,000 440,000, 4,800,000 255,000,000 20,000,000 45,850,000 100,000,000 1951
1952 320,000,000 740,000,000 | 2,750,000 148,000,000 25 0NN n0Q 44,000,000 114,500,000 1952
1953 410,020,000 920,009.000 | 4,800.000 250,000,000 29,000,000 48,000,000 120.500,000 1953
1954 10,000,000 400,000,000 880,000,230 | 4,300,000 220,000,000 | 32,000.009 50,000,000 | 127,000,000 1954
° Total tubes include those used in TY. Replacements occounted for about 2589 in 1954, B -
PRODUCTION OF PRINCIPAL COMPONENTS USED in RADIO-TV RECEIVERS
T T - -
I T ' . | ‘ - = .
o £ ) ] | § | 3 5
¢ | ¢ E & " - " - ° X I
1 = ™ W 1 S5 ;; ]
H 9% 3 ] ] [ = 0 I ]
| K] =2 e =E | = S a o a
& I | O - v g v 3 ] - - 0 Fy
a - g g 5 g gr | 8 | =E RapL ]
4 | 5 | &= TE gS g 8S 33 3
Year { = ] v | u= U= = | ) o = x>~ S | Year
- S . | | | f— -
1946 49 149 22 69 284 I 155 I 477 29 14 1946
1947 [ 70 [ 193 27 | 84 l 349 I 196 608 37 17 1947
1948 a6 250 28 | 86 3s7 | 212 | 654 a2 | 17 1948
1949 39 f 196 23 i 74 310 | 218 670 50 13 1949
1950 | 65 | 332 ’ 44 106 . ’ 417 351 1090 70 | 22 1950
1951 47 288 38 ‘ 90 394 284 862 39 19 1951
1952 | 56 305 | 42 100 j 433 ’ 312 948 I 67 17 | 1952
1953 63 323 43 I 103 455 325 900 69 n 1953
1954 i 54 | 276 37 88 | 390 278 770 ! 59 18 1954
1] 1 15 L 1 1 1] 1} |
(Flgures are In Miilions of Units.)
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TV-Radio-Electronic Industries

VITAL TELEVISION STATISTICS 1946-1954

| Total
Total TY Sets Receiving Tubes Total TY Total Re- I TV Sta- J TV Sets At
Manufactured Used in New TV Sets Picture Tubes ceiving Sets tions on in use Close
and for Replocements Manufactured | Manufactured | the Air | inU.S. of
Number Retail Yalue | Number Retail Yalue | Number Retail Value | AM-EM-TY [
1944 10,000 $ 5,000,000 350,000 $ 588,000 20,000 $ 100,000 | 14,010,000 | 5 8,000 1946
1947 250,000 .. 100,000,000 8,500,000 15,000,000 300,000 150,000 17,250,000 20 750,000 | 1947
1948 1,000,000 350,000,000 | 32,200,000 53,000,000 1,500,000 75.000.000 17,000,000 44 | 1,000,000 | 1948
1949 1,000,000 950.000'000 | 87,000,000 146,000,000 | 3.500,000 710,000,000 | 12/000,000 100 4,000,000 | 1949
1950 7,500,000 2,700,000,000 | 225,000,000 378,000,000 8,000,000 400,000,000 | 22,100,000 107 10,500,000 1950
1951 [ 5,600,000 2,100,000,000 141,000,000 270,000,000 . 4.070,000 300,000,000 19,100,000 | 108 [ 15,750,000 1951
1952 | 6,300,000 2,360,000,000 | 148,000,000 380,000,000  4.570,000 260,000 000 14,300,000 123 22,000,000 1952
1953 7,300,000 1,475,000,000 | 210,000,000 400,000,000 | 9,000,000 360,000,000 20.700.000 350 28,000,000 1953
1954 7,100,000 1,278,000,000 ' 215,200,000 409,009,000 | 10,300,000 360,500,000 | 17,700,000 415 | 33,000,000 1954
* Estimated retail sales including carryovers. T - B o
Hi-Fi Estimates for 1955 HicFi Records ............ 50,000,000 Color-TV Estimates
Hi-Fi Needles ............ 5,500,000 fOf 1655
Total Sales (Retai’) ..... .. $300,000,0C0 Magnetic Tape . ....... . 4,500,000
{40 % of total inarkei)
Recorders ... ..... .. S 30,000,000 Speakers 30.000.000 Total Color-TV Sets to be
Phonos . ............. .. 25,500,000 Toners AT manufactured ... ...... 200,000
e e : !
Misc. Combos . ........... 30,000,000 : Total Color-TV Sets to be sold 160,000
Amplifiers ... ... . ... ..., 55,500,000
Cabinete {Custom) ........ 15,000,000 Misc. . ......... ..., 9,000,000 Retail value of sales ... ... $12%&,000,000
1954 STATISTICAL ANALYSIS OF TV STATIONS
TV stations with video output (kw) in ranges TV stations covering areas with no. receivers in ranges
to 50 5110100 101 to 200 201 to 300 301 to0 316
No. Stations ......... 152 133 4 38 33 5,001 50,001 100,001 500,001
Avg. Video erp (kw) .. 22.9 90 153.6 239.4 3Ne to to to . W O
Avg. No. Cameras ... 3.9 a4 6.5 3 4.25 25,000 50,000 100,000 500,000 Millign Million
Avg, receivers in area 226,547 357,031 607,746 250,000 359,096
Avg. Antenna Ht. (ft.} 970 793 1144 732 857
Avg. Xmitr. output tkwl 3.6 16.8 V7.3 17.8 39 (w':" CGNIREL L) . “ " . s .
% with Color Equipt. 16.4 55.7 25 47.3 66.6 No. Stations ........... 2 )
% Color Expan. Plans 32.9 55.7 a7.5 68.2 57.5 ek LR T - B TR
Avg. Antenna Ht, {{t.). .. 703 6819 848 1255 7Ce 1774
Avg. Xmttr. Output (kw) 2.8 3 3.5 3.4 5 4.3
No. Color Equipment ... 1 2 3 13 5 4
J’lo. Color Plans . ...... 4 8 15 14 a 3
1954 ELECTRONIC MARKETS {Video erp 51-100 kw)
Estimated annual purchases by varicus segments of the electronic industries, ﬂg.g.smtj::s erp lkwl ... 7334 so‘:‘; 3322 95{’2 39‘-3; 93
including those made within and between these divisions. :vg. No. Cumeras”..) o 5202 gog 2‘;6 4_; 363:; 10.3
vg. Antenna Hi. {ft.) .. 1 707 76. 820
Government . .. ... L L L L $3,500,000,000 Avg. Xmttr. Output {kw) 10.7 1a 12.3 20.1 tsﬁs 16.2
No. Color Equipment ... 1 2 [} 44 6
Manufacturers .. ... ... 3,000,000,000 No. Color Plans . ..... .. 0 4 13 30 F 7
Service outlets . ... . ... ... ... ... . ... 800,000,000
Industrial end users . .. ... ... .. 300506 80,000,000 (Video erp 101-200 kw)
Broadeasters . ................. ... .. ... ... 65,000,000 | No. Stations . . ... . 3 8w 14“1 .
icati il . vg. Video erp (kwl .... 1ns 126 42 160.4 23.
Commum:uhons,. commercial 60,000,000 Ave. No. Comeras .10 o H v 3 i 5%
Amateurs, experimenters . ... ... ... . ... . .._.. 40,000,000 Avg. Antenna Ht. (ft.) .. 905 686 79 885 3248 1522
.
Civilion electronic labs . ............ .. ... ... 35,000,000 b7 ! 12 el W e
Recording studios ................. ....... .. 25,000,000 No. Color Plans ....... ° ' 4 " Q 3
- {Video erp 201-300 kw)
OBLIGATIONS FOR RESEARTH AKD DEVELOPMENT No. Stotions .......... 1 2 I 2 2
i vg. Video erp (kw) . ... 214 255.9 257 235.1 232 227.5
BY SCIENTIFIC FIELDS $ mnuons || Ava. No. Comeres ..... 2 1 23 33 3 3
I Avg. Antenna Ht. {ft.} .. 616 523 689 758 62"!. 780
Physical Stiences Avg. Xmttr. Output (kw)  59.5 20 14 16 185 225
rTT—— R — No. Color Equipment ... o [} 1 14 T 1
mmﬁ%ﬁﬁ—“ﬂ” : B 1,697.4 No. Color Plans ...... , o 1 2 19 2 2
e T U Rt RGN |
Lifn Sciences g . {(Video erp 316 kw)
192, Natlonal Sclence Foundation reports that 87 t .
iy 18927?0 of each R & D dollar went to 1::‘1;:“:; scle':x::::, No. Stations .......... o 1 3 20 5 2
o Il cents to life sciences, and 2 cents to soclal Avg. Video erp {kwt .... 316 316 Nns 316 kil3
sciences. Of twenty Federal agencies reporting, Avg. No. Comeras ..... 7 2.3 3.6 6 10
Sociol Sciences seven gol more than 98% of total funds. Depart- Avg. Antenna Ht. (1] .. 1642 1027 881 13 740
30,3 ment of Defense was regponaible for about 75%. Avg, Xmttr. Qu?pui (kw) 22.8 44.6 40,2 40.6 333
123.0 Other six agencies are: Atomic Energy Commis- No. Color Equipment ... 0 1 19 3 2
PG - 37'0 slon; National Advisory Committee for Aeronau- No. Color Plans ....... Q 2 12 2 2
i ' tice: Departments of: Health, Education and Wel-
fare; Agriculture; Interlor; Commerce . at
More Statistics on pages 3 and 117
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New Technical Producits

D. C. POWER SUPPLY

The Type 806 voltage regulated de
power supply, features a wider than
usual output range with a B supply
ranging from 0 to 4600 v., 0 to 200 ma,
and a C supply from 0 to —250 v, 0 to

? SRR ey
5 ma. The unit offers a fixed voltage of
250 v., 0 to 50 ma, derived from the C
supply, and an unregulated 6.3 v, 10
amp, center-tapped, filament supply. It
will provide klystrons with up to —600
v. cathode voltage, and an additional 0
to —250 v. for the reflector. Furnished
to operate from either 115 or 230 v. ac,
50/60 cps single phase. Polytechnic Re-
szarch & Development Co., Inc.,, 202
Tillary St, Brooklyn 1, N.Y.—TELE-
TECH & ELECTRONIC INDUSTRIES.
(Ask for 1-22)

OSCILLOSCOPE

The Model 0-10 oscilloscope, designed
for the professional serviceman or en-
gineer, features characteristics that
make it valuable for TV Color work.
Has essentially flat vertical channel re-
sponse from 5 cps to 5 Mc. Down only
114 db at 3.58 mMc—color TV sync burst
frequency. Employs printed circuit
boards for reduced kit construction
time and stable circuit operation. Uses

full sweep generator circuit which will
produce stable linear sweeps up to
500,000 cps, and employs a full 5 in.
cathode ray tube (5UP1). Heath Co,,
305 Territorial Rd., Benton Harbor,
Mich.—TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-25)
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SIGNAL GENERATOR

The Model 552 standard r-f signal
generator covers the frequency range
from 32 ke to 70 Mc in seven ranges.
Signals from less than 1,0 mv. to the
high voltage requirements of bridge

measurements can be obtained. Cir-
cuitry consists of an r-f oscillator,
modulating amplifier, VTVM, attenu-
ator, 400 cps oscillator, and power sup-
ply. The r-f carrier may be modulated
from the internal oscillator or from an
external source. Minimum leakage and
stray fields, high reading accuracy of
the frequency dial, low cable standing
wave errors. Light weight, sturdy con-
struction. Clough-Brengle Co., Dept. TT,
6014 Broadway, Chicago 40, Ill.—
TELE-TECH & ELECTRONIC INDUS-
TRIES. (Ask for 1-23)

RESISTORS

A new line of variable resistors for
all color TV applications includes 34 in.
to 2% in. diameter controls with watt-
ages from 2/10 w. to 4 w. Control types
are carbon and wirewound with and
without an attached switch. Mountings
are conventional bushing, twist ear,
and snap-in bracket for printed cir-
cuits. Terminal styles are for conven-
tional soldering, printed circuits, and
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wire wrap. Terminal styles make pos-
sible endless combinations of tandems
with both single and dual shafts. Chi-
cago Telephone Supply Corp., 1142 W,
Beardsley Ave., Elkhart, Ind.—TELE-
TECH & ELECTRONIC INDUSTRIES.
(Ask for 1-21)

INDUSTRIAL TV

Industrial TV system is designed for
industry, utilities and transportation
companies for remote supervision of
manufacturing processes, materials han-
dling and plant protection. It features

: ;' =W

a small camera, camera monitor and
camera control, and provides for opera-
tion at extremely low light levels. Unit-
ized construction is employed. The sys-
tem operates on commercial TV stand-
ards and utilizes a professional video
monitor for high resolution. Philco
Corp., Government and Industrial Div.,
Philadelphia 44, Penna.—TELE-TECH
& ELECTRONIC INDUSTRIES. (Ask
for 1-31)

POWER SUPPLY

The Model V1B multi-purpose 500 w.
electronic power supply furnishes 117
v.,, 60 cps ac. with sufficient capacity to
operate recorders, turntables, and other
synchronously-driven equipment. To
furnish an absclute 60 cps, the unit em-
ploys a standard frequency accurate to
1/10,000 parts. To furnish either fixed
or continuously variable ocutput fre-
quencies to change recorded pitch or

motor speeds, a built-in oscillator con-
trols output from 35 to 90 cps. Under
full load, distortion is slightly more
than 5%. Stancil-Hoffman, 921 N. High-
land Ave., Hollywood 38, Calif —TELE-
TECH & ELECTRONIC INDUSTRIES.
(Ask for 1-26)
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for the Electironic Industries

COMPARATOR BRIDGE

Model 50 comparator bridge is a pre-
cision voltage source and a precision
comparator of voltages in the range
—100 v to 100 v. A precision 10-turn
potentiometer with dial allows the out-
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put voltage to be set equal to an ex-
ternal voltage. Accuracy within 01% is
obtained by direct reading on the dial.
A special circuit provides sliding-meter
sensitivity on the null indicator so that
a coarse-fine null balance may be ob-
tained with =+% pa without range
switching. Can be used for analog com-
puter work. Will supply power up to
10 ma from —100 to 4100 v with a max.
internal impedance of 5,000 ohms. Don-
ner Scientific Co., 2829 7th St., Berkeley
10. Calif —TELE-TECH & ELEC-
TRONIC INDUSTRIES. (Ask for 1-15)

POTENTIOMETERS

The series MA-20-10 ten-turn poten-
tiometer is made with standard inde-
pendent linearities ranging from +0.5%
to =+0.02. Linearities as high as +=001%
are available on special order. Case
diam. is 1.820 in. Resistances offered are
from 1k to 100 k ohms. The series MA-
30-10 ten-turn potentiometer is also
made with standard linearities ranging
from +05% to +0.01%. Linearities as
high as +0.005% are available on special

order. Case diam. is 3.000 in, Resistance
range, 2 k to 300 k ohms, Fifteen-turn
models are available with 3-in. diam.
cases. Litton Industries, Components
Div., 336 N. Foothill Rd., Beverly Hills,
Calif —~TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-16)

PORTABLE CONTROL PANEL

A portable control panel for TV lights
in studios, movie sets, theaters, audi-
toriums, etec, the “Trol-Lite,” consists
of 6 dimmer units with a master me-
chanical interlock. Each dimmer circuit
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is connected to 30 switches which con-
trol one light. It is possible to switch
any light connected to any of the dim-
mers, and the operator can by-pass
dimmers in use to reach the dimmer
indicated by his lighting cue. Numeri-
cally marked pilot lights indicate which
circuit is in use. Each dimmer is
capable of handling up to 55 kva, or a
total 330 kva for the entire system.
Eastern Precision Resistor Corp., 130-
11 90th Ave., Richmond Hill 18, N, Y.——
TELE-TECH & ELECTRONIC INDUS-
TRIES. (Ask for 1-18)

TRANSISTORS

Types 2N34, 2N36, 2N43, and 2N65 pnp
junction transistors are hermetically
sealed under vacuum to insure long
life under most severe ambient condi-
tions. Common emitter current gain (),
min. measured at 6v collector voltage,
1 ma collector current, 1 ke, at 25°C,
40, 45, 33, 50 db respectively. the units
are available in JAN type miniature
and subminiature cases. Low noise
allows dependable operation at low
levels. Up to 150 mw power dissipa-
tion with emitter connected to outer
case. Uniformly low collector cut-off
current and high common emitter cur-
rent gain. Transitron Elecironic Corp.,
Dept. TT, 403 Main St, Melrose 76,
Mass.—TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-17)

MORE TECHNICAL INFORMATION
describing the new products presented
here may be obtained by writing on
company letterhead to New Products
Editor, TELE-TECH & ELECTRONIC
INDUSTRIES, 480 Lexington Ave., New
York 17, N.Y., listing numbers given at
end of each item of interest. Please
mention title of position held,

TELE-TECH & ELECTRONIC INDUSTYRIES * January 1955
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DELAY LINES ‘

Three new series of military-type
delay lines, designated T, U, and V,
cover the same general rangeL of im-
pedance and delay time, but differ
basically in complexity, or nymber of
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sections, and hence, in the ratio of de-
lay time to rise time. The series
offers a line of good rise tim¢g, the U
series is better, and the rise time of the
V series is excellent. The T series is
smallest, the V series the largpst. The
lines are completely encapsulated in
special thermally stable resin. All have
means for bolting the lines firmly to a
panel or chassis. All have solder lugs.
The JFacobs Instrument Co., Hethesda
14, Md—TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-20)

PULSE TRANSFORMERS

The new GM series of toroidal steel
core pulse transformers produfe rec-
tangular pulses with durations of 0.05,
0.10, 0.20, 050, 1.0, 2.0 psec wheén used
with the Gudeman standard Llocking
oscillator circuit. Units are ayailable
with 2 or 3 windings. Resin impreg-
nated and encapsulated, they dre im-
pervious to moisture. Features:| 1 to 1
turn ratio; 3% x 3 x 2% in. size; 1% to
2 grams weight. Units are tebted to

2,000 VRMS. Withstand repeated ther-
mal shock eyeles from 135°C. to
—70° C. Surpass MIL-T-27, Grade 1,
Class A test specifications. Gu{leman
Co., 9200 Exposition Blvd., Los Ahgeles,
Calif —~TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-14)
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Television Stations

H. L. Siroub: A. D. Schrarnt

LANCASTER
WGAL-TV; 8; 24 5. Queen St.; C, N, D; 316; 1000;
J. E. Mathiot; Clair R. McCollough

NEW CASTLE
WKST-TV; 45; Cathedral Building; D; 17.8; 370;
Don L. Dout; Arthur W. Grahem

PHILADELPHIA

WCAU-TY; 10; City Line & Monument Rd.; C; 316;
1000; John C. Leitch: Danald W. Tharnburgh
WEFIL-TV; &; 400 N. Broad St.; D, A; 100; 845; Henry
E. Rhea; Roger W. Clipp

WPTZ, 3. 1600 Architects Building; N; 100; 749,
R. J. Bowley: R. V. Tooke

PITTSBURGH

WDTV: 2; 1 Gateway Center; D, N, C, A; 100; 808;
Raymond W. Rodgers; Harold €, Lund

WENS; 16; 200 tvory Ave.; A, C, N; 200; 870; James
E. Hurley; Larry H. Israel

WQED: 13 (NCE): 4337 5th Ave.; None; 26.03; 80O;
E. C. Horstman; William A. Wood.

READING

WEEU-TV; 33; 433 Penn 5t.: N, A; 187; 1036;
Rabert Guldin; Thomas E. Martin

WHUM-TY; 61; Skyline Studios, Skyline Dr.; C: 260;
1784; Lavis E. Littlejohn; Humboldt J. Greig
SCRANTON

WARM.TY; 16; 333 Madison Ave.; A; 191; 1220; Ros.
well J. Parker; Williom M. Dowsan

WGBI-TV; 22; 1000 Wyoming Ave.; C; 215.5; 1163;
K. R. Cooke; R. E. McDowell

WTVU: 73; Wyoming Ave. & Spruce St.; Nane; 12.8;
1200; Patrick Napolitano; James H. Crowley
WILKES-BARRE

WBRE-TV; 28; 62 S. Franklin; N; 225; 1220; Charles
Sakotski, Sr.; David M. Beltimore

WILK-TV; 34; 88 N. Franklin St.; A, D; 192; 1090;
Theodare S. French; Thamas P. Shelburne

YORK

WNOW-TV; 49; P.O. Bax 306; D; 20; 4680; Glenn W,
Winter; Lowell Williams

WSBA-TV; 43; Queen St. Extended Hill; A; 20; 550;
Llewellyn Jones; C. L. Doty

RHODE ISLAND

PROVIDENCE

WIAR-TV; 10; 176 Weybosset St.: N, A, D; 226; é11:
Thamas C. Priar; Normen Gittleson

WNET; 16; P.O. Box 1533; A, C, D; 20; 473; Herbert
F. Evans; Abraham Belilove

SOUTH CAROLINA

ANDERSON
WAIM-TV; 40; 1 Martin St; C; 16.8; 482: John
Willis; G. P. Warnock

CHARLESTON

WOCSC.TV; 5; 485 East Bay; C, A; 100; 525; Wilbur
R. Albee; John M. Rivers

WUSN-TV; 2; East of Cooper River Bridge; N, D;
100; 850; Walter Nelson; J. Drayton Hastie
COLUMBIA

WCOS-TV: 25; Cornell Arms Apt; A; 15.7; 650;
Robert Lambert; Charles W. Pitiman

WIS-TV; 10; 1111 Bull St; N; 269 640: Herbert
Eidson, Jr.; Charles A. Batson

WNOK-TV; 67; 1811 Maine 5t.: C, D; 93.5; 629
Donald E. Willaughby; H. M. McElveen, Jr.
FLORENCE

WBTW; 8; Black Creek Rd.; C, A; 316; 827; Emil A.
Sellars; J. William Quinn

GREENVILLE

WFBC.TV; 4; Rutherford St.; N; 100; 1204; W. E.
Garrison; B. T. Whitmire

WGVL; 23; P.O. Box 2344; A, D; 17; 1142; Harley F.
Reynolds; Ben K. McKinnon

SOUTH DAKOTA

SIOUX FALLS
KELO-TV; 11; 8th & Philips Ave.; N; 55; 583; Lester
C. Froke; Evans Nard

TENNESSEE

CHATTANOOGA

WDEF-TV; 12; Volunteer Building; N, C, A, D; 105.2;
994; B. C. Boker; Harold Anderson

JOHNSON CITY

WIHL-TV; 11; 145 W. Main S1.; €, N, A, D: 58.78;
720; O. K. Garland; W. Hones Lancaster, Jr.
KNOXVILLE

WATE; 6; 612 $. Gay $1.; N, A; 8; 994; Fred An-
drews; W. H. Linebaugh

WTSK-TV; 26; P.O. Box 1388; C, D; 21.9; 487;
Joseph E. B8royles; Harold 8. Rathrock

MEMPHIS

WHBQ-TV; 13; 1381 Modison Ave.; C; 314; 1013;
W. M. Roy; John Cleghorn

WMCT; §; 159 Madison Ave; N, A, D; 100; 1013;
E. C. Frose, Jr.; H. W. Slavick
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(Continued)

NASHVILLE .

WSIX-TV; 8; Nashville Trust Building; A, D; 316;
1374; Charles R. Duke; Sheltan Weaver

WSM-TV; 4; 301 7th Ave., N.; N, C; 100; 680; Aaron
Shelton; John H. De Witt, Jr.

OLD HICKORY

WLAC-TV; 5; 159 4th Ave., N., Nashville; C; 100;
1387; Ralph L. Hucaby; T. 8. Baker, Jr.

TEXAS

ABILENE
KRBC-TV; 9; 4510 S. 14th Si.; A, D, N; 29.5; 772;
W. E. Kessel; Haword Barrett

AMARILLO

KFDA-TV; 10; Broadway at Cherry Ave.; C, A; 56.5;
550; B. W. Spiller; Stan Wilson

KGNC-TV; 4; 2000 N. Polk St.; N, D: 100; 787; W. H.
Torrey; Noel E. Thampson

AUSTIN
KTBC-TV; 7; P.O. Box 717: C, N, A, D: 100; 740;
8en Hearn; J. C. Kellam

BEAUMONT
K8MT; 31; P.O. Box 1192; A, N, D; 224;: 460: Frank
R. Leins; John Rossiter

CORPUS CHRISTI
KVDO.TV; 22; P.O. Box 2223; N; 20; 326; Nestor
Cuesta; L. W. Smith

DALLAS

KRLD-TV: 4; Herald Square; C; 100; 445 B. 8.
Honeycutt; Roy M. Flynn

WFAA-TV; 8: 3000 Hines Blvd.; N, A, D; 274; 350:
William C. Ellis; Ralph W. Nimmans

EL PASO

KROD-TV; 4; P.O. Box 1799; C, A, D; 56.3; 1585:
Edward P. Talbott; Val Lawrence

KTSM-TV; 9; 801 N. Oregon St.; N; 58.7; 500; K. J.
Walton; Karl O. Wyler

FORT WORTH

WBAP-TV; 5; 3900 Barnett; N, A; 100; 1072; R. G.
Stinsan; George Cranston

GALVESTON

KGUL-TV; 11; 11 Video Lane; C, A, D; 235; 550;
W. R. Sloat; Paul E. Taft

HARLINGEN

KGBT-TV; 4; P.O. Box 711; C, A, D; 13; 435; Al
Beck; Troy McDaniel

HOUSTON

KPRC-TV; 2; P.O. Box 1234; N, A; 100; 686; Pavl
Huhndorff; Jack Harris

KTRK-TV; 13; 4513 Cullen B8Ivd.; A, D; 31§; 958;
T. L. Hiner; Willard E. Walbridge

KUHT: 8 (NCE); 3801 Cullen Blvd.; None; 48; 700;
Jomes Byrd; Jahn C. Schwarzwalder

LONGVIEW

KTVE; 32; P.O. Box 2029; None; 20; 300; William
Dixon: Barre Monigold

LUBBOCK

KCBD-TV; 11; 5600 Ave. A; N, A; 100; 757 Frank
Lee; Joe H. Bryant

KDUB-TY; 13; 7400 College; C, D; 35; 833; R. N.
Starnes; W. D. Rogers

MIDLAND

KMID-TV; 2; Midland Air Terminal; N, C, A, D; 26.3;
500; Bill Buford; $. A. Grayson

SAN ANGELQ

KTXL-TV; 8:; 1015 E. 28th St.; C, D, N, A; 27.5; 420;
Robert Benson; J. Harley Hubbard

SAN ANTONIO

KENS-TV: 5; Transit Tower; C, A, D: 100; 450: Wil-
liam J. Jockson; Bill Michoels

WOAI-TV; 4; 1031 Navarro; N; 100; 480; Charles L.
Jeffers; James M. Gaines

TEMPLE

KCEN-TV; 6; P.O. Box 188: N; 100; 830; w. O.
Crusinberry: Harry Stone

TEXARKANA

KCMC-TV; 6; Summer Hill Rd.; C, A, D; 100; 380;
Harvey Roberison; Walter M. Windsor

TYLER

KLTV; 7; State Highway 31; N, A; 100; 520; Hudsan
C. Collins; Marshall Pengra

WACO

KANG-TV; 34: 4811 Basque Blvd.; A, D; 18.7; 500;
James H. Smith; Bob H. Walker

WESLACO

KRGV-TV; 5; 311 Missouri Ave.; N; 28.8; 791: Lewis
Hartwig: 8. W. Ogle

WICHITA FALLS

KFDX-TV; 3; P.O. Box 2040; N, A; &0; 510; John
Adams; Howard Fry

KWFT-TV; 6; Seymour Highway; C: 23.7; 495; Herbert
T. Wiley; Kenyon Brawn .

UTAH

SALT LAKE CitY
KSL-TV; 5; 145 Sacial Hall Ave.; C, A, D:; 28.3:

4400; Vincent E. Clayton; D. Lennax Murdoch
KTVT: 4; 130 Sacial Hall Ave.; N; 30; 3083; Alan
Gundersan; G. Bennett Larsan

KUTY; 2; 179 Motar Ave.; A; 45.71; 3185 —;
Frank C. Cormen

VERMONT

MONTPELIER
WMVT; 3; 50 Barrett, Burlington; C, N, A, D; 18.3;
2730; James Tierney; Stuart T. Martin

VIRGINIA

DANVILLE
WETM-TV; 24; 710 Grave St.; A; 22.5; 650; Lyle C.
Matley; Edward G. Gardner

HAMPTON

WVEC-TV; 15; 10 Seldon Arcade, Norfolk; N; 220;
510; william C. King, Jr.; Thomas P. Chisman

HARRISONBURG

WSVA-TV; 3; Rawley Pikey C, A, N, D; 8.3; 2130;
Warren L. Braun; Fraderick L. Allman
LYNCHBURG

WLVA-TY; 13; 925 Church 5t.; C, A, D; 28.2; 2100;
John T. Orth; Phitlip P. Allen

NEWPORT NEWS
WACH-TV; 33; 114 24th St.; None; 20.9; 352: John
Brigman; Ha) Seville

NORFOLK

WTAR-TV; 3. 720 Boush St.; C, A, D; 100; 1039,
Richard L. Lindell; Campbell Arnoux

RICHMOND

WTVR; 4; 3301 W. 8road St.; N; 100; 844; James
W. Kyle; Wilbur M. Havens

ROANOKE
WSLS-TV; 10; Shenandoch Building; N, A, C; 296;
1976; Phil Briggs; James H. Moare

WASHINGTON

BELLINGHAM
KVOS-TV; 12; 1321 Commercial; D; 33; 550; Ernest E.
Harper; Rogan Janes

SEATTLE

KING-TV; 5 320 Avrara Ave.; A; 100; 17: R. A.
Ferguson; Otte P. Brandt

KOMO-TY; 4: 100 4th Ave., N.; N;: 100; 819; F, J.
Brott; W. W. Warren

SPOKANE

KHQ-TV; §; Radio Central Building; N, A; 100; 82s;
Al Sparling; R. O. Dunning

KREM-TV; 2; 5. 4103 Regal; A; 100; 837; Hommer W.
Mead; Robert H. Temple

KXLY-TV; 4; W. 315 Sprague Ave.: C, D; 49; 3070;
Dave Green; George Morgan

TACOMA

KTVW; 13; 914%; Broadway; None; 100; 784; Charles
R. Morris; J. Fernhead

KTNT-TV; 11; 1701 S. 11th; C, D; 316; 803; Max H.
Bice; L. H. Higgins

YAKIMA

KIMA-TY; 29; P.O. Box 702: C, N, A, D; 10.7; 980;
J. Barry Watkinsan; Thomas C. Bostic

WEST VIRGINIA

CHARLESTON

WCHS-TV; 8; 1111 Virginia St., E; C, D, A; 316;
666; William E. Dixon; John T. Gelder

WKNA-TY; 49; 804 Kanawha Blvd.; A; 22.5; 390;
A. J. Ginkel; Charles H. High

FAIRMONT

WIPB-TV; 35; TV-Radio Centre Building; N, A, D; 25;:
325; Joseph Sterloskie; R. M. Drummond
HUNTINGTON

WSAZ-TV; 3; 201 9th $1.: N, A; 100; 559; J. P. Clay:
L. H. Rogers

PARKERSBURG

WTAP; 15; 121 W. 7th 51.; A, D; 19.5; 570; George
W. DeBlievx; T. E. Eilond

WHEELING

WTRF-TV; 7: 1329 Market St.; N, A; 316; 591: Howard
L. Davbenmeyer, Jr.; Robert W. Ferguson

WISCONSIN

EAU CLAIRE

WEAU-TV; 13; 2415 $. Hastings Way; N, A, D; 57.5;
430; T. O. Jargenson; H. S. Hyett

GREEN BAY

WBAY-TV; 2; 115 5. Jefferson St.; C, D, A; 100; B4T;
Wally Stangel; Burke Farquhar

LA CROSSE

WK8T; 8 141 S. 6th St.; N, C, D; 100; 810; Al
Leeman; Howard Dah)

MADISON

WHA-TV; 21 [NCE); Radio Hall, University of Wis-
consin; None; 1; 233; J. H. Stiehl; William G. Harley
WKOW-TV; 27: Gilbert Rd.; C; 17; 690; Cloren
Smith; Clark Hogan

WMTV; 33; W. Beliline Highway; N, A, D; 17; 650;
L. Stanley Sodler: Morton J. Wagner

(Continued on page 122)
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*“...each component reprod:,‘iced
must be identical to the original
. . . the same, every one, every

time."

CI NCH IS PRODUCING

PRECISION PARTS FOR

AUTOMATION rroJects

. . . exactingly made components for the

exacting requirements of mechanical assembly.

® CINCH parts are made automatically and therefore are made with
precision metal and insulation components. These automaticdlly as-
sembled parts assure the uniformity and quality mandatory for use
in AUTOMATION in the end users equipment.

® CINCH will design a new or re-design parts within the cate-
gory of their manufacture to fit your particular plans.

@ CINCH will also assist in the introduction in the assembly
of CINCH's specially designed component in your radio and
TV equipment.

CINCH components available
at leading electronic

Centrally locoted

jobbers — everywhere. plants ot Chicage,

Shelbyville,| indiana
and §!. lovis.

CONSULT CINCH

CiNci MANUFACTURING CORPORATION
1026 South Homan Ave., Chicago 24, lllinois

Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
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New Electronic Producits

AUTOMATIC CONTROL

The Model 617-BR automatic balance
contrel eliminates drift problems in
colorplexers. A circuit locks the entire
color broadcasting equipment in perfect
balance within 20 seconds after it is
turned on. Balance, thereafter, is held
to better than 2%. But warm-up time
is unnecessary. The need for stand-by
personnel to reset balance is eliminated.
Generally, colorplexers require at-least
two hours of warm-up time and must
be rebalanced several times a day dur-
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ing normal operation as unbalance
causes color receivers to ‘see” the

wrong colors. Telechrome, Inc., 88 Mer-
rick Rd, Amityville, New York—
TELE-TECH & ELECTRONIC INDUS-
TRIES. (Ask for 1-27)

R

NBC chooses Century again!

Recently, WRCA-TV n its first
all-color studio in New York
installed the C-1 Board,

Century’s all-electronic light system.
Now, KRCA-TV elects Century I
to furnish all of its lighting equipment
and C-I electronic dimmer and switchboard
(the largest in the world)

for its first all-color T-V studio

located in Burbank, California.

Century Lighting, Inc.
521 West 43rd Street
New York 386, N.Y.

1820-40 Berkeley Street !
Santa Monica, Calif.
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Century lighting equipment is Engineered lighting equipment
84 For preduct information, use inquiry card on fost page.
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MAGNETIC PICKUP

The Model 3015 miniature magnetic
pick up, designed as a companion to
the standard 3010 A pickup, generates
electrical voltage when excited by steel
or iron moving into its magnetic field.

The new model affords the same ratio
of output to speed characteristic of the
3010 A with an output to within 20%
of the latter. All parts are mounted in a
threaded, stainless steel bedy and sup-
plied with 6lin. connecting leads. Over-
all dimensions: 19%s x 34 in. hex with
35 in. x 24 NF thread. Resonant fre-
quency, 60 ke. Impedance, 300 ohms at
1,000 cps. Electro Products Laboratories,
Inc., 4501 N. Ravenswood Ave., Chicago
40, IIl.—TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-29)

MOTOR

A subminiature aireraft-quality,
planetary-gear, reduced motor has been
developed that measures 73" dia. and
weighs 5 oz. Overall length varies from
215" to 31%,” depending on speed re-
duction ratios. Nineteen different stand-
ard reduction ratios are available. Units
can be furnished with speed governors,
though the feature necessarily increases

overall length. Standard or custom
made mounting flanges can be supplied.
Separate radio noise filters are also
available. Units meet all applicable
military specifications. Globe Indus-
tries, Inc., 1784 Stanley Ave., Dayton
4, O.—TELE-TECH & ELECTRONIC
INDUSTRIES. (Ask for 1-30)
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D“r'Mlcu DMIS World's Smallest Mica Capacjtor

.’ The Flfsf Miniature” Dipped Mlca Capacitors with Parallel Le‘ads
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NOW! Also available . . .
El Menco Dur-Mica DM20

I to 3900 mmf, at 500vDCw

! to 5100 mmf. at 300vDCw

ElTllenco

f o ¥ 10 ‘

IDEAL FOR PRINTED CIRCUITS. Meets all Humidity, Temperature and
Electrical Requirements of MIL-C-5 Specifications. EI Menco’s Dur-Mica DM15 estab-
lishes a “new dimension” in capacitor performance with ranges from 1 to 390 mmf. at
500vDCw and 1 to 510 mmf. at 300vDCw. A new, tougher phenolic casing provides .
temperature co-cfficient and stability equal to or better than characteristic F in all but the
lowest capacity values . . . efficient operation at temperatures as high as 125°C.  El Menco's
Dur-Mica DM15 can be used in a variety of transistor circuits and other miniature
c¢lectronic equipment in military and civilian applications.
Sells for Less than the famous El Menco CM-15 — Provides Economy of Size with
Maximum Performance and Widest Application.

test El Menco "Dur-Micas” for yourself!

Write for free samples and catalog on your firm’s letterhead.

WILLIMANTIC CONNECTICUT
molded mica - mica trimmer

tubular paper - ceramic

Jobbers and distributors write to Arco Electronics, Inc., 103 Lafayette St., New York, N. Y,

TELE-TECH & ELECTRONIC INDUSTRIES ¢ January 1955 For produ¢t information, use lnquiry card on last pcfge. 85
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THE ELECTRO MOTIVE MFG. €O., éNC.
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WASHINGTON
Hews Letter

Latest Radio and Communications News Developments Summarized by TELE-TECH's Washington Bureau

ONE-THIRD—Around one-third of the total elec-
tronics industry sales in 1955 will come from production
for the nation’s armed services, according to forecasts of
the budget for the Department of Defense. It is estimated
that military expenditures will amount to between $2.7
and 3238 billions for communications and electronics
equipment which is close to one-third of the projected
sales for 1955 of $9.5 billions for the industry. The Eisen-
hower Administration is expected to recommend to the
new Congress expenditures of $34 billion for the armed
services and of this the Air Force will have an allocation
of around $16 billion so that the preponderance of the
electronics defense production will be for aviation elec-
tronics, air warning radar, and many other classified
weapons purposes.

NEW TV METHODS-—Expansion of television through
home-subscription TV and satellite stations are “head-
ache” problems now before the FCC and decisions on
both methods of expanding television coverage will not
be forthcoming from the Commission for several months
in this new year, in all probability. Zenith Radio Corp.
presented its proposal for commercial operation of sub-
scription TV with a request for immediate authorization
by the FCC without hearings, but there was no question
that the Commission felt it had to give considerable
study to the plan. VHF satellite TV stations are to be
determined on a case-by-case basis by the FCC with the
majority of commissioners holding that satellites should
not be restricted only to UHF television.

PRIVATE TV RELAYS—Supported by leading elec-
tronics manufacturers like DuMont, Motorola, Philco,
Raytheon and Dage Electronics, a large array of tele-
vision stations representing all sections of the country,
supported by the NARTB, have advocated that the FCC
make permanent its proposed rules forbidding TV sta-
tions to build their own connecting facilities on an in-
terim basis until the telephone companies install their
own connections. Hearings are in all probability sched-
uled to be staged on this controversial issue. Television
stations and the manufacturers, together with NARTB,
contended that TV stations could build their own inter-
city links for one-quarter to one-half the cost of com-
mon carrier or telephone facilities. The American Tele-
phone & Telegraph Co. stressed that stations generally
tended to underestimate costs in planning privately built
relays and such intercity connections mean wasteful
duplication of facilities.

EUROPEAN ELECTRONICS—Western European na-
tions are now making encouraging progress in elec-
tronics, Dr. E. Maurice Deloraine, Technical Director of

86

the International Telephone & Telegraph Corp. and
world-known leader in communications-electronics re-
search, recently told a Washington audience. Handi-
capped by the wartime occupation, continenfal European
nations were unable to maintain technical contact with
the United States like Great Britain so they have had to
rebuild and reorganize their electronics industry and
laboratories, he cited. Today most European countries
are on the same quality level and now are able to pro-
duce for NATO intricate and exacting military equip-
ments. A handicap to the expansion of television in
Europe is the use of four different standards, he pointed
out.

INDUSTRIAL RADIO--The FCC’s concept of the
limited use of radio facilities within metropolitan areas
will seriously hamper the development of manufacturers’
and special industrial radio services in exceptions to the
FCC’s proposed special industrial radio service rules.
The National Association of Manufacturers’ Committee
on Manufacturers Radio Use and the Special Industrial
Radio Service Association emphasized limitation of radio
facilities in metropolitan areas should be abandoned or
revised because it is completely unrealistic and unwork-
able. Both organizations asked for oral argument on their
exceptions.

PRIVATE SYSTEMS—Vigorous opposition to the plan
of the Bell System of lease-maintenance arrangements
for radio facilities for industrial users has been voiced
by the American Petroleum Institute’s central commit-
tee on radio facilities and will undoubtedly be supported
by other similar organizations in the industrial and mo-
bile radio communications field. The FCC has instituted
a survey of the lease-maintenance arrangements of the
telephone companies.

MICROWAVE—The petroleum industry’s review of
microwave facilities, undertaken upon request from the
FCC to provide the Commission with basic information
to be used in the drafting of regular microwave rules,
has been completed and was submitted to the Commis-
sion. The project was headed by Dr. William M, Rust,
Chairman of the American Petroleum Institute’s Central
Committee on Radio Facilities, who is with the Humble
Oil & Refining Co. Dr. Rust also expects to ask the Com-
mission for a joint meeting some time in January with
representatives of the Radio-Electronics-Television
Manufacturers Association, which is conducting a simi-
lar study.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D. C.
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The REVOLUTIONARY NEW

GPL PYE

REMOTE
CONTROL
CAMERA

one hand does Here is the new one-hand camera that makes possibic one-cumeqa
the work of m n shows with all the quality of two chains, yet is operated by one han
a y- oo from the control roont.

IU's an image orthicon camera mounted on the remote control pa
and tilt pedestal develeped exclusively by GPL PYE. Added is the
GPL-Watson Vari-Focus lens, with zoom in or out controlled by twp
buttons on the pan-ult stick.

With one hand an opcerator can pan and tlt to follow action .
can zoom in or out for extreme close-up or full stage shots. The same
operator may handle audio, film or slide control, or switching.

No operator is needed on the studio floor. If you want protection,
a stand-by chain can be kept hot with a capped lens in place. Open
lenses can be brought instantly into action by remote control of tHe
turret. This is a feature of GPL PYE cameras alone —all have remo
control of focus, lens change and iris.

Ask For Cost Figuresi GPL has worked out complete cost figures ¢
what this camera can save you in operating cxpenses, interest, amof
tization and maintenance. Savings more than cqual cost of adde
features, including the 3”7 to 30" lens (fully color corrected) and tH
pan and tilt pedestal. The camera puts money in your pocket th
first month of operation.

Phone, wire or write for these figures . . . sec how this new devel
opment can be used in your station operations.

usE the new 6P
nd camETa

1eld

[¢]

one-ha
ctudio of |

o C

pemote

ate .
Z‘:;Y from control €€ ris. Set VP

[¢]

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

— General Precision Laboratory_

INCORPORATED
PLEASANTVILLE NEW YORK

Regional Offices: Chicago =« Atlanta ¢ Dallas o Glendale, California

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1955 For product infermation, use inquiry card on last poge. g7
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KEARFOTT
ANNOUNCES

a new product line from the West

CUSTOM AND STANDARD

MICROWAVE
EQUIPMENT

STANDARD microwave equipment by Kearfott for laboratory or
production includes attenuators, directional couplers, crystal-
mixers, wavemeters and all universally-used microwave compo-
nents. Units have been developed for the S, C, X, X, and K.
microwave bands. Components to applicable AN specifications
are available in brass or aluminum —other materials to order.

CUSTOM-DESIGNED microwave equipment is a specialty of Kearfott.
Manufacturing facilities, engineering-design personnel, a com-
plete test laboratory and wide experience can be brought to bear
on your problem. Kearfott can supply specialized components
such as rotary joints, RF sources, matched assemblies and test
equipment such as:

X-BAND TEST SET MODEL W-109

A four-in one instrument that saves time
and money. Precision Wavemeter, Signal
Generator, Spectrum Analyzer and Power
Monitor in a single instrument for rapid
field or assembly line testing. Designed by
Kearfott engineers, utilizing Kearfott spe-
cialized microwave components.

Write for brochures
] X Band Test Set.
[0 Microwave Components.

A’ CaArJott comrany, nc.

LITTLE FALLS, NEW JERSEY
WESTERN MANUFACTURING DIVISION
14844 OXNARD ST.+ VAN NUYS, CALIF.
A SUBSIDIARY OF GENERAL PRECISION EQUIPMENT CORPORATION

EASTERN OFFICE:
1378 Main Ave.
Clifton, N.J.

MIDWEST QFFICE:
188 W. Randolph St.
Chicago, 14.

SOUTH CENTRAL QOFFICE:
6115 Denton Drive
Datlas, Texas

WESTERN AREA OFFICE:
253 Vinedo Ave.
Pasadena, Calif.

SALES
OFFICES

88 For product information, use inquiry card on last page.
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New Produclts

RADIANT OVEN for continuous production
soldering announced by Electrical Industries,
44 Summer Ave., Newark 4, N. J,, has three
1,100 w. *Chromalox’ far-infrared heaters.
Gives a density of 40 w./sq. in. Conveyor
driven by !4 in. h.p. motor. (Ask for A-1-11)

BOBBINLESS PRECISION RESISTORS. A
new line of flat, rectangular, modular-con-
structed, bobbinless, non-inductive precision
wire resistors has been announced by Mon-
son Mfg. Corp., 6053 W. Belmont Ave., Chi-
cago 34, I1l. (Ask for A-1-12)

TV PACKAGE, primarily for TV broadcast-
ing, is comprised of the Types 325 TV line
selector and 327 cathode ray oscillograph re-
cently developed by Allen B. DuMont Lab-
oratories, Inc., Instr. Div.,, 760 Bloomfield
Ave,, Clifton, N. J. {Ask for A-1-13)

TOOL, Y10Q-1 “Hytool,"” has recently been
developed by Burndy Engineering Co., Ine.,
Norwalk, Conn., for installing compression-
type lugs, links, and ferrules. Used either as
g l;oﬁa; le or bench-mounted tool. (Ask for

LEADER AND TIMING TAPE to be spliced
at both ends of a magnetic recording tape to
save threading wear and tear has been
added to the line of Reeves Soundcraft
Corp., 10 East 52nd St., New York, N. Y. 150
f:. 1rollsl)ct.)mes in a dispenser pack. (Ask for

SELF-COQLED SERVO, Series 5100-2237,
made by John Oster Mfg. Co., Avionic Div.,
Racine, Wis., weighs only 3.188 lbs. but pulls
as much as 1/15th h.p. at 6,000 rpm. Has 22
oz./in. stall torque. (Ask for A-1-16)

SYNCHROS, size 15 series, announced by
Clifton Precision_Products Co., Inc., Marple
at Broadway, Clifton Heights, Pa., have
1.437 in. max diam. and 1.640 in. mmax over-
all length. Av. wt. 4.7 oz. (Ask for A-1-17)

COAXIAL SWITCH. A new 5-position unit,
Model 550, by Barker & Willlamson, Inc..
237 Fairfield Ave.. Upper Darby, Pa., is
equipped with 6 S0239 type connectors that
enable selection of any of five 52 or 75 ohm
lines. (Ask for A-1-18)

PUSH BUTTON SWITCH HANDLES. The

B1000 series, made by Hetherington, Inc.,

Sharon Hill, Pa., are rated for resistive loads

at 5 amps, or inductive loads of 3 amps at

115 v ac or dc. Snap-action mechanism

ireatlg' reduces arcing and wear. (Ask for
-1-19)

RESISTORS. Eight “P" Type encapsulated
resistors extend the range and ratings of
such units available at Shallcross Mfg. Co.,
Collingdale, Pa. The line now has wattage
ratings from 050 to 2.75; maxX. resistance
rating 0.05 to 15 megohms. (Ask for A-1-20)

SHIFT REGISTERS. A new line of magnetic
shift registers and assemblies, custom_ en-
gineered by Sprague Electric Co., 233 Mar-
shall St., North Adams, Mass., are designed
to fit the specific requirements of each ap-
plication. (Ask for A-1-25)

METER CALIBRATOR. A voltage and cur-
rent meter calibrator, announced by Kay
Lab, 1090 Morena Blvd., San Diego 10, Calif..
employs the Kay Lab dc power supply cir-
cuitry. Gives output voltage or current in
smariy steps. Stability, 0.01%. Accuracy
0.05%. (Ask for A-1-26)

VOLTAGE DIVIDER, Model 8350, announced
by Shallcross Mfg. Co., Collingdale, Pa., uses
the Kelvin-Varley circuit and offers total re-
sistances of 100, 13000, 10,000 and 100,000
ohms with up to 6 dials for the latter two.
{Ask for A-1-27)

“CTL” by Arnoux Corp., 1357 S. Hawthorne
Blvd., Hawthorne, Calif., is a compact tem-
perature measuring, indicating and warning
system for industrial, airborne, and labora-
tory use. Dial markings from 50 to 120%.
(Ask for A-1-28)

MORE TECHNICAL INFORMATION
describing the mew products presented
here may be obtained by writing on
company letterhead to New Products
Editor, TELE-TECH & ELECTRONIC
INDUSTRIES, 480 Lexington Ave., New
York 17, N.Y., listing numbers given at
end of each item of interest. Please
mention title of position held.
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SiOp electricity

Adlake relays require no maintenance
whatever..,are guiet and chatter-

less. .. free from explosion hazard...
dust, dirt, moisture and temperature
changes can’t affect their operation.
Mercury-to-mercury contact gives ideal
snap action, with no burning, pitting

or sticking. Time delay characteristics
are fixed and non-adiustable.

For product infermation, use inquiry <ard orf fast page,

89



www.americanradiohistory.com

Q0

microwave Hf

COMPONENTS

DICO designs and manvufactures custom and standard Co-axial
Line and Waveguide components. These are produced under |

MICROWAVE CORPORATION
7 North Avenve, Wakefield, Mass.

Television

Color Channels
and Test Work

Laboratory Instrumentation

FIELDS

Digital Computers

Development laboratory use.

instrument

Less than 1 CPS to
10 MC/S

Variable Impedance
input

Variable Impedance
Qutput

Low Compression
and Overghoot AMERICAN ELECTRONIC
LABORATORIES, INC.

641 Arch street Phila. 6, Penna.

Model 120
Laboratory Video Amplifier

For produ¢t information, use inquiry cord on last page. TELE-TECH &

www americanradiohistorv com

New Product Briefs

(Continued from page 88)

POTENTIOMETER. Ace Electronics Associ-

ates, 125-128 Rogers Ave., Somerville 44,

Mass., have announced a new subminiature

precision wire-wound potentiometer to the

trade under the trade name, '‘Acepot.” Re-

sAistances, 200 to 50000 ohms. (Ask for
-1-47)

OSCILLOSCOPE developed by the Electronic
Tube Corp., 1200 E. Mermaid Lane, Phi'a-
delphia 18. Pa., the FT-11, employs a 5 in.,
flat-face CRT of the electrostatic focus and
deflection type. Accelerating potential 2,000
v. {(Ask for A-1-48)

PATTERN RECORDER, Model 121, continu-
ously records antenna patterns in rectangular
coordinates. Will measure an input signal
with an amplitude span of less than 10 mv
accurately to better than 0.59% full scale,
made by Scientific Associates, 580 Virginia
Ave., N. E. Atlanta, Ga. {(Ask for A-1-49)

CRYSTAL CONVERTERS, Model MM-101
made by Mohawk Electronic Research Labo-
ratories, Inc., RD 4, Box 126-A, Amsterdam.
N. Y., are constructed on the modular prin-
ciple of using plug-in r-f sections to cover
the VHF spectrum 28 to 300 MC. (Ask for
A-1-50)

SAMPLING SWITCH, high speed, for hub,
hanger, pedestal, or flange mounting, by
General Devices, Inc., P.O. Box 253. Prince-
ton, N. J., has these typical specifications:
60 contacts, 30 channels, 1 pole. Sampling
rates, to R.P.S. {Ask for A-1-39)

TELEPHONE RELAYS, ({Type A) introduced
by Kurman Electric Co., 35-18 37th St., Long
Island City, N. Y., for applications requiring
opening and closing time to 14 individual
cireuits, has coil resistance to 63,000 ohms.
k’[alxh?)um coil dissipation is 10 w. {Ask for

TUBE SOCKETS, Models M-730 and M-930,
7 and 9 pin, respectively, made by Living-
ston Electronic Corp., Livingston, N. J., ex-
tend only 5/16 in. above and less than 3
in. below chassis, including solder-type
terminals. (Ask for A-1-42)

STABILIZING AMPLIFIER (TA-7B) offered
by RCA Engineering Products Div., Camden,
N. J., for correcting video signals for hum,
low frequency distortion, operates with equal
efficiency with monochrome signals. (Ask
for A-1-41)

CBS Licenses RCA
to Make Color TV Tubes

CBS has licensed RCA to manu-
facture direct-view color TV picture
tubes of the curved-screen mask
type. Charles F. Stromeyer, Pres. of
CBS-Hytron, signed the licensing
agreement under U. S. Patent No.
2,690,518 for CBS. E. C. Anderson,
Exec. Vice Pres. of RCA, signed for
Radio Corp. of America.

The license grants RCA the right
to use the original patent as well as
other CBS patents that may issue
from pending applications and future
inventions for direct-view color TV
picture tubes during the 5-year term
of the agreement.

RCA Semiconductor Dept.

Establishment of a separate Semi-
Conductor Operations Dept., devoted
exclusively to engineering and man-
ufacturing transistors and other
semi-conductor electron devices, has
been announced by Douglas Y.
Smith, Vice-Pres. and Gen. Mgr.,
RCA Tube Div. Dr. Alan M. Glover
has been appointed manager of the
new department, which will have its
headquarters at Harrison, N. J.

ELECTRONIC INDUSTRIES * January 1953
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FOR ALL Ku-BAND APPLICATIONS
SPECIFY THE FINEST KLYSTRON...

o

| VARIAN'S NEW VA-94 |

—_—

Varian now offers the most advanced reflex klystron ever
developed for airborne radar local oscillator and beacon
service. The VA-94 provides a minimum power output

of 20 mw throughout its range of 16 to 17 kmec . . . to give
vou absolutely reliable operation at any altitude

without pressurization.

Exclusive Varian features include a unique brazed-on
external tuning cavity . . . to assure you of excellent fre-
¢uency stability, extremely low microphonics, slow tuning
rate and long tuning life. Its single screw tuner adapts
easily to motor tuning. The VA-94 weighs only four ounces
and mates directly with standard waveguide flanges.

TYPICAL OPERATION

Frequency 16.5 kme FOR EXPERIMENTAL APPLICATIONS ... SPECIFY THE
Resonator Voltage 300 v VERSATILE NEW VA-92. Varian’s VA-92 meets all reflex
Resonator Current 38 ma oscillator requirements in the frequency range 14 to 17.5
Reflecior Voltage — 150 v kmec . . . is especially suitable for signal generators and
Power Quiput laboratory testing. It gives you the ease of tuning, rug-
(VSWR < 1.1} 40 mw gedness and reliable performance that has made Varian
Electronic Tuning 65 mc klystrons the first choice among microwave engineers.

Special features include linear reflector voltage tracking,
wide tuning range and high altitude operation without
pressurization.

FOR OTHER K-BAND APPLICATIONS .., SPECIFY V-39,
V-40 AND VA-96.

FOR COMPLETE SPECIFICATIONS and technienl dala on lhe
outstanding new VA-94, and other Varian klystrons, contact our
Application Engineering Department.

IN KLYSTRONS, VARIAN associates

THE MARK OF
LEADERSHIP IS PALO ALTO I1¢, CALIFORNILA

Representatives in all principal cities

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955 For product information, use inquiry card on last P+e- 91
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TUBE ACCESSORIES
and ELECTRONIC HARDWARE

“Ventilatar'' shields not anly imprave “hot"
tybe performance by dissipating heat but are
the mast economical shields in Methode's ex-
tensive line. Easily handled and compression
fitted to ground terminals on Methode lami-
nated or printed circuit sockets, shields are
available in lengths of 1-11/1& or 2-1/16"
with one standard diameter which fits either
seven or nine pin tubes. Available with tin or
black oxide finish.

Molded phenolic plugs, with seven pins, 45°
apart on 375" centers, mate with economi-
cal standard miniature sockets. Designed to
save space and competitive in price with bulky
wafer pin plates, these units are ideal for base
assemblies on plug-in components or quick-
disconnect harness assemblies. Plugs are avail-
able with or without vinyl caps or mounting
saddles. General purpose or mica phenolic
insulators with cadmium plated brass pins are
standard.

For high voltage tubes these corana caps ond
socket combinations for both octal and novol
sizes feature generously rolled outer surfoces.
Assemblies are designed for screw mounting
to condenser studs or stand offs and ore avail-
able with general purpose black or low loss
mica phenolic insulators. Noval caps ovailoble
with 1-5/16" or 1-1/2" major rim diameter.
Octal units have insulating fibre liners.

Newly designed laminated tube sockets for dip
solder attachment to printed wiring panels
supplements Methode's earlier development of
molded snap in printed circuit sockets. Indi-
vidual terminal hole punching permits printing
of jumper and cross over connections directly
on circuit panel. Springlike tabs permit amazingly
strong terminal dip solder connections.

BRAND NEW CATALOG AVAILABLE
ON REQUEST

22 For product information, use inquiry card on- last page.

METHODE Manufacturing Corp.

2021 West Churchill Street * Chicago 47, lllinois

Geared 1o produce Plastic and Metal Electronic Components

Power Supply
(Continued from page 71)

signed. The capacitance reduction is
accomplished by inserting an air gap
between the core and the one or
more secondary windings of the
power transformer, and by compact-
ly mounting the entire secondary
circuit on an insulated chassis. Typ-
ical capacitance values obtained with
this design range from 8 to 18 puf
and are comparable to the stray
shunting capacitances of equivalent
batteries. With moderately low driv-
ing impedance, this amount of ca-
pacitance has no appreciable effect
at frequencies below several mega-
cycles.

To reduce magnetic leakage re-
sulting from the isolating air gap in
the transformer, and thereby im-
prove the voltage regulation, a split
primary winding is usually em-
ployed, one-half on each side of the
secondary winding. The voltage reg-
ulation is further improved in a 200-
volt 20-ma model of the supply by
use of electronic stablization; in this
model the output voltage varies ap-
proximately 19% from no load to full
load, and over a reasonable range of
line voltages.

An added advantage of the MBS
low-capacitance power supply over
batteries is that the output voltage
of the former can be varied easily
and continuously. This is accom-
plished conventionally, either by an
internal potentiometer in the case of
the electronically regulated model
or, with the other models, by an
external variable-voltage transform-
er.
The special power supply is par-
ticularly useful in the laboratory as
a means for easily determining the
proper operating voltages for exper-
imental circuits. In addition to
the direct-coupling application, for
which it is uniquely suited, it may
also be used in circuits in which one
terminal is grounded, though it of-
fers no advantages when used in
such conventional applications.

ServorTo Sell Recorder

Servo Corp. of America, New Hyde
Park, N.Y. has been licensed by Haller
Raymond & Brown, Inec., State College,
Pa, to make and sell the radar re-
corder-reproducer system developed by
Haller, Raymond & Brown under the
name of Rafax. Servo is the exclusive
domestic and overseas commercial sales
rep for the system which simulta-
neously records the air-ground voice,
radar video, and directional informa-
tion from aircraft in airport traffic con-
trol areas through the medium of a
standard tape recorder. For details see
July 1954 TeLeE-TeEcH & ELEcTRONIC IN-
DUSTRIES, page T0.
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Completely ruggedized tubes developed
especially for the Armed Forces to operate
under conditions of severe shock and
mechanical vibration.

For your most important ‘
|

Sylvania premivm performam:]a
tubes offer high reliability for |
applications in electronic compuiors
and guided missiles.

_-—-l

e T T P N e o

SYLVANIA GAS TUBES

To Meer your electronic control equipment needs, A SYLVANIA TYPE FOR EVERY NEED

whether military or commercial, Sylvania offers a wide Type Application |
. f b . dt th arieid 0A2 . . . . .+ . . . . voltage regylator
selec}uono gas tubes engineered to meet the most rigi OMG . . . . _,,,uy and grid controlled rettifier
specifications. These include tubes for commercial use B2 . . . . .. .. . . . voltage regylator
0 q . . 5 0 OB3 . . . . . « . . . . . . vwoltageregulator
in applications where reliable performance is required 0C3 . . . ..U T yoltage regulator
i iti f i ion. op3 . . <« « « « « .« . . voltace regglotor
under qlﬁicult conditions of shock an(} vlbratlc?n Some Bae/inaoe - oL Ll glowmdulmorﬁdmde
Sylvania gas tubes have been especially designed to 1D21/SN4 . . . . . . . stroHotron
. H : 2021 . . . . . . . relay nnd grld confrclled reltifier
meet MIL-E-I speaﬁcatnons. 2021W . . . . . .relay and grid controlled rakhﬁor
g R4330. . + . . « +. « + « « o . s+ .strobotron
Whateve.r your needs, you can select any Sylvania S T e ellotron
gas tube with confidence that it is manufactured under SABY . . . e e e e e e .. o . strobotron
. 1237 . . . v v s e v o s s . hll-wave ractifi
thesames}andardsofquallty'andd.eper)d- A5 - L L  agel tube
ability which recommend their use in vital ﬁﬁ- T . rela 1mbe
™ . e« ¢ o a 2 2 a4 s s + =  voltageregulotor
mllltary equipment. 5651 ¢ . v ¢ i e . 44 e e . vcltqgoroa‘rence
e . 5822 . . . . . . . . relay, réctifier
Sylvanla s Complete line offers you de- D4 . . . . . reluy, relaxuhon osc. noise genmsrator
Hi. 6308 . . . . . . . . . . . . voltage refprence
pendable tube types for your most im R S L T it e

portant control functions.

SYLVAN IA

Send for new bulleun for complete du'o|
on Sylvania Gas Tvbes.

Sylvania Electric Products Inc. |
1740 Broadway, New York 19, N. Y. |
Please send Technical Data on Sylvania Gas ?‘ubcs.

|
i

Name :

C |

SYLVANIA ELECTRIC PRODUCTS mc. - 1740 BROADWAY, NEW YORK 19, N. Y. ompany i

In Canadat Sylvanio Eleciric {Conada) Ltd. Address |

University Tower Bidg., 5t. Catherine Street; Montreol, P. Q. 1

|

LIGHTING « RADIO - ELECTRONICS - TELEVISION - ATOMIC ENERQY City Zone State -
TELE-TECH & ELECTRONIC INDUSTRIES ° January 19535 Fer product information, use inguiry card on last p?ge. 93
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TYPE 3SP

ANOTHER
EXAMPLE OF

[r% :
PIONEERING

The introduction of the 3SP type Waterman RAYONIC cathode ray tube
has been received with great enthusiasm. Its unique applications have more
than justified enthusiasm. From a mechanical standpoint alone, this accep-
tance has been based upon the fact that two 3SP cathode ray tubes occupy
the same space as a single 3 inch round tube—a feature which makes the tube
an outstanding performer in multi-trace work. As many as ten tubes have
been mounted across a standard relay rack panel without erowding. The low
deflection factors of the 3SP have still further widened its use in single cath-
ode ray tube video devices. The choice of screen is optional and available in
P1, P2, P7 and P11 phosphors. The 3SP! is available with JAN stamping.
Let the 35P type Waterman RAYONIC cathode ray tubes add their new
concept of compactness to your own equipment.

TECHN'CAL DATA The basic properties of the cathode ray tube th;at
concern the designer or the user are: deflection

sensitivity, unit line brightness, line width, static voltage requirements and
physical size. A comparison between cathode ray tubes manufactured by
Waterman Products Company is shown in the table below. These tubes are
available in P1, P2, P7 and P11 phosphors. 3JP1, 3JP7, 3SP1 and 3XP1 are
available as JAN tubes.

10BE PHYSICAL DATA STATIC VOLYAGE  [DEFLECTION®| | gyy

Face Length Base A3 ‘ A2 |A2Max.| Vert | Hor |OUTPUT"’
3JPI 3 107 Med Diheptal | 3000 | 1500 2000 1111 [150| 352
ImMpPl | 3" 8 $m Duodecal 750 | 2500 | 99 | 104 33
3RP1 | 3 | 9%" [ Sm Duodecat | 1000 | 2750 | 61 | 86| 44
3SP1 | 1.5x3" | 9%‘" | Sm Duodecal 1000 | 2750 | 61 | 86 44
3XP1 | 1.5x3"" | 8% | Loctal ’

2000 | 2750 | 33 80| 218

*Deflection in volts per inch.
**¥Light output of an element of a raster line (one mm

long and not exceeding .65mm in width) in microlumens. All heaters 63V AC, 6 AMP'
WATERMAN PRODUCTS CO., INC.

PHILADELPHIA 25, PA. CABLE ADDRESS: POKETSCOPE

WATERMAN PRODUCTS INCLUDE

3JP1, 3JP7, 35P1, IXP1 JAN RAYONIC®

Cathode Ray Tubes

JP=IMP—=3RP—~3S5P—3IXP RAYONIC

CATHODE RAY TUBES

Available in P1, P2, P7, and

P11 Phosphors

POCKETSCOPES® PULSESCOPES®
BASSCOPES®

And Other Assoclated Equipment

A
WATERMAN PRODUCLTS

For product information, use inquiry tard on last page.

Military Contract Awards

Electronle products, dollar value, and pomes
of manufacturing contraclors receiving awards
as reported by U.S. Dept. of Commerce.

Headset Assy—114,812—Permoflyx Corp., 4900
W. Grand Ave., Chicago, Il

Amplifier—191,480—Genera! Electric Co., 1405
Locust 5t., Philadelphia 2, Pao.

Charger, battery—%6,780—The Electric Products
Co., 1725 Clarkstone Rd., Cleveland 12, Ohio.

Battery, submarine—419,200—The Electri¢c Stor-
age Battery Co., Philadelphia, Pa.

Transformers—139,206—lefferson Electric Co.,
Bellwood, [I1.

Electrodes, welding—36,778—Arcos Corp., 1500
§. 50th $t., Philadelphic 43, Pa.

Electrodes, welding—31,993—Air Reduction Co.,
Inc., 60 E. 42nd St., New York 17, N. Y.

Cable, power—34,264—American Steel & Wire
Div., United States Steel Corp., Suburban 3ta.
Bldg., Philodelphia, Pa.

Transmitters, syncro control—&é1,031—Ketay In-
strument Corp., 555 Brondway, N. Y.

Panels, generator c¢ontrol—29,578—Waesting-
house Electric Corp., Daytori, Ohio.

Actyotor Assy—34,291—Airesearch Mfg. Co.,
Div. Garrett Corp., Los Angeles, Calif.

Switch- ossy, ¢ontrol stick—250,187—Guardian
Elec. Mfg. Co., Chicago, Nii.

Beam Guidance Control System—146,055—
Eclipse-Pioneer Div., Bendix Aviation, Teter-

boro, N. J.

Radar Set-—1,766,620—The Hallicrafters €Co.,
Chicago, (H.

Avtopilot Systems—3,001,682—Lear Inc., Grond
Rapids, Mich.

Batteries, replenishment — 250,928 — Reading
Batteries, Inc., Reading, Pa.

Rodiosonde Adopter System—2%9,814—=8arth En-
gineering and Mfg. Co., Milidale, Conn.

Keyer, frequencty—271,164—Northern Radio Co.,
Inc., 143-145 West 22nd $t., New York 11,
N.Y.

Spare Parts, signaol generator—32,292—Hewlett-
Packard €o., 395 Page Mill Rd., Polo Alto,
Calif.

Keyer and Control—32,447—Grimes Mfg. Co.,
515 N: Russell $t., Urbana, Ohio.

Power Units — 35,153 — Minneapolis-Honeywell
Reguiator Co., 2600 Ridgway Rd., Minneapolis
13, Minn.

Tube, electron—71,425—Radio Corp. of Ameritq,
RCA Victor Div., Camden, N.J.

Tube, electron—61,102—Taylor Tubes inc., 2312
Wabash Ave., Chicogo, 11l.

Tube, electron—33,600—United Electronic Co.,
41 Spring St., Newark, N.J.

YTube, electron—39,565—Radio Corp. of Americaq,
Tube Div., 415 $. 5th $1., Harrison, N.J.

Tube, electron—35,200—Sylvania Electric Prod-
ucts, Inc., 1740 Broodway, New York, N.Y.

Tube, electron—&81,600—Sylvania Electric Prod-
uets, Inc.,, 1740 Broadway, New York, N.Y.

Tube, eleciron—74,608—FRaytheon Mfg. Co., 55
Chapel $1., Newion, Mass.

Potenticmeter—34,572—Emmerson Electric Mfg.
Co., $t. Louis 21, Mo.

Kits—41,025—3perry Gyroscope Co., Great Neck,
L.l., New York.

Motor Generator—561,971—Kurz and Root Co.,
Appleton, Wis.

Screen, X-Ray protective—35,609—Fobco Metal
Products, 827 East Linden, Linden, N.J.

Video Recording System—-25,850—General Pre-
tision laboratory, Inc., 63 Bedford Rd., Pleas-
antville, N.Y.

Motor Generator—374,815—Lleach Corp.,, Los
Angeles 58, Calif.

Transformer—30,200—Hughes Tool Co., Culver
City, Calif.

Indicator, tachometer——245,169—General Elec-
tric, W. Lynn, Mass.

Tube, electron—2,066,467—Raytheon Mfg. Co.,
Waltham, Maoss.

Receiver, tronsmitter—422,315—Collins Radio
Co., Cedar Rapids, la.

{Continued on page 96)
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ANNOUNCING ANOTHER NEW AMPEX

but this time it’s a superb amplifier-speaker

It's @ 25 pound portable amplifier-speaker
that matches the Ampex 600 tape recorder
in appearance and in quality, too! The
new Ampex 620 has FLAT ACOUSTIC RE-
SPONSE from 60 to 10,000 cycles. This
would be a great achievement in a speaker
of any size, but in a 25-pound portable it's
truly exceptional — in the Ampex tradition.

A quality demonstrator to sell broadcast time
Program samples or auditions can now be
demonstrated with a new impact and clarity
that will make prospective time buyers sit
up and take notice. The Ampex 620 can be
carried anywhere. It has ample power for

AMPEX 620 PORTABLE AMPLIFIER-SPEAKER
Connects with your studio console — or reproduces
directly from tape recorders, turntables or pre-
amplified microphones. The Ampex 620 is a perfectly
integrated design including a 10-watt amplifier,
loudspeaker, reciprocal network, level control, equali-
zatian control and acoustically correct enclasure.
By standard test procedures in air it has law distortion
and an acoustic response curve that is essentially
flcit from 65 to 10,000 cycles.

Price is $149.50 complete.

a group hearing in office, conference room
or small auditorium.

A speaker to monitor with greater sensitivity
The Ampex 620 is an extra sensitive
monitoring unit usable anywhere inside the
studio and outside with portable recorders
as well. It will give operating personnel a
much better indication of recording and
broadcast quality than the usual monitor
speaker. This can help forestall criticism from
the growing percentage of your audience
who listen through high quality amplifiers
and speakers.

AMPEX 600 PORTABLE TAPE RECORDER

Like the great Ampex studio tape recorders the 600
is the best of its kind. It weighs only 28 pounds, yet
the Ampex 600 can serve every broadcast station need.
For auditions and demonstrations it is the perfect
sound source for the Ampex 620 amplifier-speaker.
Prices: $498 unmounted, $545 in poriable case.

For full description and specifications write Dept. U-1977

sz:gnafure of&zrﬁaciion in Sound——— — -
AMPEX |

' CORPORATION I REDWOOD CITY, CALIF.

Distributors in principol cities lsee clasifiod section of your 934 CHARTER STREET

telephone directory under ‘‘Recording Equipmont.'')
Disteibuted in Conoda by Canadion General Electric Company.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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96

electronics
trends to
Airdesign

-

“Making transformers” some say, “is easy. Just wind coils for siock volt-
ages ... dip or pot them ... and you’re in business.”

That may be true for some who produce stock transformers. But it
hardly accounts for the clectronic manufacturers who more and more
come to Airdesign sceking casy solutions to tough problems. For Airdesign
has come to be the source for-quality transformers made to answer design
problems or to meet the indusiry’s most stringent specifications.

Long experience and skill of Airdesign’s people alone account for this
ability to make all kinds of transformers up to 5KVA in large quantity
to-lab sample quality. This is the difference in transformer production—
this is Airdesign. Try Airdesign on your next transformer order and sce.

=== (/ROES/Gl me.

24! Fairfield Ave., Upper Darby, Pa.
Gentlemen:

Send me the latest copy of your literature
describing Airdesign Transformers.

|

|

SEND IN THIS COUPON :

FOR NEW BROCHUREON |
INDUSTRIAL & MILITARY : Name

|

i

1

TYPE TRANSFORMERS Title
Company.

S~ S

City Zone State

A aa T — p— T —— — —— T . p— . - W ———

For product information, use inquiry card on last page.

Military Contract Awards
(Continued from page 94)

Sub Assys, switch drive—32,900-—Bendix Avio-
tion Corp., E. Joppa Rd., Towson 4, Md.

Kits, modification — 126,328 — Sperry Corp.,
Sperry Gyroscope Co., Div., Great Neck, LI,
N.Y.

Repair Parts, gyre compass—74,406—Sperry
Corp., Sperry Gyroscope Div., Great Neck, L.I.,
N.Y.

Test Sets, rador—134,606, Radiatien, Inc., Mel-
bourne, Fla.

Tube, efectron—29,400—Allen B. Du Mont Lab,,
750 Bloomfield Ave., Clifton, N.J.

Servo Motor—70,000—Keytay Mfg. Corp., New
York, N.Y.

Tube, electron—84,171—Sylvania Products, Inc.,
1740 Broadway, N.Y.

Tube, electron—197,346—Radio Corp. of Amer-
ica, RCA Victor Div., Harrison, N.J.

Troining Set, “Radiac”—40,426—Taffey Radio
and Television Co., 2530 Belmont Ave., Bronx
58, N.Y.

Exciter—41,300—The M. B. Mfg. Co., Inc., 1060
State St.,, New Haven 11, Conn.

Circuit Breaker—36.248—1. T, E. Circult Breaker
Co., PFhiladelphla, Pa.

Motor Generator—B87,676—Cline Electric Mig.
Co., Chicago, IIl.

Switchboards—382,848—Walker Electrical Co.,
Inc., Atlanta, Ga.

Switchboards—93,512—Electric Service Engineer-
ing Co.

Power Supply, "'Teletype” — 97,165 — Teletype
Corp., Chicago, Il

Tubes, electron—57,541—Varian Associates, Palo
Alte, Calif.

Sonar Domes, rubber—298,017—The B, F, Good-
rich Co., Akron, Ohio.

Antennas — 657,963 — Bendix Aviation Corp,,
Raodio Div., Towson, Md.

Operator, motor and geor drive—96,015—Piezo
Mfg. Corp., Staten lsland, N.Y.

Cable, electric=—=10,248—W. A. leiser and Co.,
1219 Roce St., Philadelphio, Pa.

Coble Assys—250,000—Powertone Corp., 112 W.
Liberty St., Milford, Mich.

Microphone Assys—55,068—Telephonics Corp.,
Park Ave., Huntington, L1, N.Y,

Microphone Assys—64,495—Roanwell Corp., 642
Pacific 5t., Brooklyn 17, N.Y.

Actuotors—59,001—The Cleveland Pheumotle
Tool Co., 3781 E, 77th St., Cleveland, O.

Generotors—~40,606-—Bendix Aviation Corp., Red
Bank Div., Eotontown, N.J.

Wires—46,555—Boston Insulated Wire and Coble
Co., 65 Bay §t., Boston 25, Mass.

Amplifiers—148,848—Lear, Inc., 110 lonia Ave,,
N.W., Grand Rapids, Mich.

Switching Units—36,669—The Arrow Hart and
Hageman Electric Co., Hartford.

Tubes, electron—406,504—RCA  Victor Corp.,
Camden, N.J.

Receptacles, connector—28,093—American Phe-
nolic Corp., 1830 South 54th 51, Chicago 50,
.

Transmitter—77,780—Keytay Mfg., Corp.,, 555
Broadway, New York, N.Y.

Converter-Amplifier—89,846—Espey Mfg.,, New
York 21, N.Y.

Mounts, Torquer—684,575—Aeroflex Labs, Inc.,
Long Isfand City, N.Y.

Recelver, rodio—5%,245—The Hallicrofters Co.,
4401 W, Fifth Ave., Chicago 24, .

Tube, electron—43,762—Bomac  Laboratories,
Inc., Salem Rd., Beverly, Mass.

Tube, electron—444,515—Eitel-McCullough, Inc,,
798 San Mateo Ave., San Bruno, Calif.

Film, radiographic—1,737,585-—General Aniline
and Film Corp., Anste Div., Binghamton, N.Y.

Receivers, transistorized—26,835—Radlo Corp. of
America, Victor Div., Camden 2, N.J.

Tube, electron—79,852-—Radio Corp. of America,
RCA Victor, Div., Harrison, N.J.

Receiver, "Rowin"—936,333—Crosley Div., 2630
Milford Rd., Cincinnati, O.

Carcinatron—382,339—American Rodio Co., Inc.,
445 Park Ave., New York, N.Y.

Radio Beacon—63,789—Avien Instrument Corp.,
299 State Highway Neo. 17, Paramus, N.J.

TELE-TECH & ELECTRONIC INDUSTRIES * Janvary 1955
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LEVELITE

LAMINATED PAPER BASE PHENOLIC TUBIN

Oufsfundmg for many years as the Top Performer, Clevelite is unmatche
in its ability to meet unusual specifications. |

sorption, Great Mechanical Strength, Excellent Machining Qualities and. Lo

Built-in Dimensional Stability, High Dielectric Strength, Low Moisture’A'i;
Power Factor make Clevelite Tubing outstanding.

Available in dismeters, wall thicknesses and lengths as desired, for Collars,
Bushings, Spacers, Cores and Coil Forms.

b w

Our new Torkrite internally threaded and embossed tubing affords bette
control of adjustments in coil forms using threaded cores.

-

Write for your copy of the latest Clevelite brochure.

WHY PAY MORE? For Good Quality . . . call CLEVELAND!

*Reg. U, 5. Pat.

7CLEVELAND CONTAINER I =5

6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES ot Chicage, Detroit, Memphis, Plymouth, Wis¢., Ogdensburg, N. Y., Jemesburg, N. J.

ABRASIVE DIVISION ot Cleveland. Obic
CANADIAN PLANT: The Clevelond Container, Conoda, Ltd., Prescott, Ontario

Take advantage of our

REPRESENTATIVES

NEW YORK AREA R.T.MURRAY, 604 CENTRAL AVE. EAST ORANGE, N. & :
Fast Dependable Delivery. NEW ENGLAND  R. 5. PETTIGREW & CO., 62 LA SALLE RD., WEST 1_\RTFORD, CONN. 5~
CHICAGO AREA  PLASTIC TUBING SALES, §215 N. RAVENSWOOD AVE., CHICAGO |:
WEST COAST IRV, M. COCHRANE CO., 408 5. ALVARADO ST, LOS ANGELES

TELE-TECH & ELECTRONIC INDUSTRIES °* Janvary 1955 For produet informotion, use inquiry cord on last puie. [ %4
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MANUFACTURERS’

Carter Parts Co. of Chicago, 1ll. has
appointed the following reps: E. W,
McGrade Co., Kansas City and St
Louis, Mo. to cover lowa, Mo, Kans,
Neb., southern Ill; Win W. Tompkins
& Co., San Francisco and Palo Alto,
Calif. to cover northern Calif,, Nev. and
Hawaii; Ealy & Hastings, N, Hollywood,
Calif. to cover southern Calif. and
Ariz.; Burt C. Porter Co., Seattle,
Wash,, to cover Wash, Ore, Idaho,
Mont., and Alaska; Carl H. Schmidt
Co., Detroit, Mich.,, to cover eastern
Mich.; Delzell-Maynard Sales Co.,
Dallas, Tex., to cover Tex, Okla, La.
and Ark.

for this new terminal =t = o
construction if you want R T

Globe-Union Inc. in New York State
except the metropolitan N.Y.C. area.
For the southern Calif. area, including
Arizona and southern Nev., the com-
pany has appointed Walter 8. Harmon
Co., of 121 Robertson Blvd, Beverly

IMMERSION-PROOF 85-1 00 3 C. Hills, Calif. to handle industrial and
manufacturing accounts, and Richard
TWIST-PRONG ELECTROI.YTICS L. Stone, 5864Hollywoo£1 Blvd,, Holly-
wood, Calif. to handle distributor
Note the new cover design for Aerovox SEE0 Ui
twrst-propg EIECtrOIyt'F capacn_ors. Al Engelman Co., with offices at 919
It embodies several highly desirable Palmetto St, Birmingham, Ala. and
features not found in conventional twist- 3205 Crump Ave., Memphis, Tenn. will

handle the C. P. Clare & Co. line of

prong units, such as:
relays in Tenn.,, Ala.,, Miss. and n.w. Fla.

All-in-one phenolic disk and sealing rubber. In the territory of Colorado, Utah and
Greater basic strength than with separzte ;}’y?l-, Cl}fre w,irll be ﬁe]p?’lizsentsetd lby
lavers i red A. Pease, Termina g., Staple-

yers of phenolic and rubber heretofore used. ton Airfield, P.O. Box 1566, Denver,

and the northeastern Okla. territory

Lead connection through stud to termiral, .
will be covered by Maury E. Bettis Co.,

produces excellent seal against moisture. 5500 E. 5lst St. Tulsa Okla
Design flexibility of terminal-stud construction .
. S Budd-St . Inc. i
allows greater size and shape variation of comgonema“;cfi Ef ’Lo;llgc ’I;l’::gwé?tvyf
te_r{mn,?I ends. Especially desirable with “printed” N.Y., have named T. Louis Snitzer of
wiring” circuitry. Greater dimensional uniformity. 5777 W. Pico Blvd, Los Angeles, Calif.
. 7 e . exclusive southern Calif. and Arizona
Permits standardization of mounting. r:p'usv i
~ S __ Completely interchangeable with all
TERMINALS : 4 € DRk HigTes: Weightman & Assoc., 1405 W. Mag-
ey LAMBIEIED No internal contact between dissimilar nolia Blvd, Burbank, Calif. have
{ BAKELITE ; ; . . Ly
materials — high purity aluminum thr become west coast reps for Allies’ Prod-
MO::QNG % ~ / RUBBER gh purity oughout. ucts, Inc. of Washington, D.C. Exclusive
e | i reps in the greater Chicago area will
ANODE "1™ 0= o GET THE FACTS! be Hill-Gray, 4112 Harrison St, Oak
RISERS | : ; :
—  PURITY Let . S g Park, Ill, and the Ohio territory will
. ALUMINUM edus give you the significant details, be covered by J. M. Landfear Co.,
e STUD and then let us quote on your requirements for 12429 Cedar Rd. Cleveland 6, Ohio.
these superior twist-prong electrolytics. ? ’

William Blinoff has been appointed
0 X : N | sales engineering rep for Automatic
AEROV CORPORAT’O Manufacturing Corp., miniature trans-
’M former manufacturer of Newark, N. J.
NEW BEDFORD, MASS. He represents the firm in Ohio, Indiana

| and Michigan.

Hi-% CINEMA ACME
DIVISION ENGINEERING CO. ELECTRONICS, INC.
OLEAN, N. Y. BURBANK, CALIF. MONROVIA, CALIF. Ayl H. Lyach & Aswoe, P. O! Box
468, Fort Myers, Fla., have been named
in Canada, AEROVOX CAMADA L10., Hamilton, Onr. JOBRER ADORESS: 740 Selleville Ave.. Naw Badiord, Mass. manufacturer’s rep for Electronic Instr.
_ Export: Ad, Auriemg, Inc., 89 Broud St..New Yark, N. Y, ¢ Coble: Auriema, N. Y. Div. of Burroughs Corp. in Florida.
98 For product information, use inquiry card on last poge. TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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NOW ! the new

Eliminates extra
manpower
requirements

opaque and transparency projector

Telop IIL.. . interiar view of aulo-
matic slide holder which occommo-
dates 4" x 5” opaquo sildes...One
lens . . . no registraiion problem . ..
no koystoning,

REMOTE OR LOCAL CONTROL
CHECK THESE NEW FEATURES

Completely automatic . . . utilizing features
contained in the now famous Telop and Telo-
jector ... Slides change by push button control.

Sequence of up to 50 slides can be handled
at one loading . .. additional pre-lcaded
slide holders easily inserted in unit.

Remote control of lap dissolves ... super-
position of two slides . .. and slide changes.

Shutter type dimming permits fades without
variation of color temperature ... opaque
copy cooled by heat filters and adequate
blowers . . . assembly movable on base which
permits easy focus of image.

SCREEN OUT HIGH PRODUCTION
COSTS FOR LOCAL SPONSORS

Telop I by the elimination of extra manpower assures the production
and projection of low-cost commercials that local sponsors can offord.
It can be used with any TV camera including the new Vidicon camera.
Telop I projects on single optical axis opaque cards, photographs, art
work, transparent 3V4” x 4" glass slides, strip material, and 2”7 x 2”
transparencies when Telojector is used with optical chonnel provided.
Telop T eliminates costly film strips and expensive live talent.

WRITE FOR: lllustrated bulletin describing Telop IIL specifications. Your
request will receive prompt response.

RESEARCH

AND DEVELOPMENT CO.. Inc.. [Tilliard St., Manchester, Conn.

TELE-TECH & ELECTRONIC INDUSTRIES * Jonvary 1955

Division of the GRAY MANUFACTURING COMPANY

Originntors of the Gray TFelephone Pay Station and 1he
Cray Audograph and PhonAwdograph.

For product informatian, use inquiry card on lost pcangel
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] TRANSISTOR &
| DIGITAL COMPUTER
TECHNIQUES

Transformer Laminations
Two catalog pages on 134 in. E & I trans-

former laminations have been released by | applied to the design, development
Tempel Manufacturing Co., Bryn Mawr _at A
Damen, Chicago 26, Il. Type T-175 RH a”dappllcano”qf

features RETMA corner mounting holes,
Type T-175 H has standard mounting holes.
(Ask for B-1-17) S - —

Torches and Tips AUTOMATIC RADAR DATA
Catalog ADC 702B contains 36 pages that
pre:egtolgllustrations, cﬁlartif asnd dgscgriptions PROCESSING, TRANSMISSION
covering the comrlete line of torches and
| tips for oxyacetylene cutting and welding AND CORRELATION IN
made by Air Reduction Sales Co., 60 E. 42nd
St., New York 17. (Ask for B-1-18) LARGE GROUND NETWORKS |

Color TV Station Equipment

“Station Planning for Color Television,”
released by Allen B. DuMont Laboratories,
gicf'i ’I‘VNTr?nsmtiltter lgept.. 1?00 Tl\%ain Avle.,

ifton, N. J. outlines four color comple-
ments as steps recommended by Du Mont for ENGINEERS
the conversion of monochrome TV operations
to handle a color signal. A chart outlines
each complement and explains what each 8¢
will accomplish. {Ask for B-1-19)

| PHYSICISTS

i Wave Analyzer

Bulletin 54-C. issued by The Davies Labor~
tories, Inc., 4705 Queensbury Rd., Riverdale,
Md., gives complete information covering a
heterodyne type automatic wave analyzer
that provides Fourier analysis of vibration

|
|

and similar data. (Ask for B-1-20) Digital coniputers simnilar to the successful
Hughes airborne fire control computers
Probes are being applied by the Ground Systems
“To find and follow Bulletin No. 15. released by Flow Corp., Dcpartment'to the information processing
the better way'' 283 Cton%olid | .gvg.. Cambri dge leS. Mass. and computing functions of large ground
resents detaile rawings and performance
Eharacteristics covering hot wire anemormeter | radar weapons control systems. )
probes. (Ask for B-1-21) ' The application of digital and transistor
| techniques to the problems of large ground
tiplus Costs'’ radar networks has created new positions
The National Safety Council. 425 N. Michi- | |  2¢a!llevelsin the Ground Systems Depart-
gan -Ave., Chicago 11, Ill., makes available mnent. Engineers and physicists with experi-

without charge, the booklet, “Plus Costs,"” d : : e ;
Dublished by the Small Business Program, ence in thef}el@shsted, or \‘L"lth e_.\gcpnonal
that tells thi“f'z ?ccidents eat away profits. ability, are invited to consider joining us.
(Ask for B-1-22

V-Belt Drive

Mailer V-1400-M39, "“Trouble Saver’’ No. 1,
one of five intended to help users of V-belt
drive to analyze many of the causes of

frelds include

trouble, can be obtained by writing the
Advertising and Sales Promotion Dept., MRANSISTORCIRCUINS
Worthington Corp., Harrison, N. J. (Ask for DIGITAL COMPUTING NETS |
B-1-23) MAGNETIC DRUM AND CORE MEMORY
: OGICAL DESIGN
Complete line of . 5
T p. 2 0 'mpedance Br'dge PROGRAMMING
Foll Vision A folder issued by Republic Engineering '
Microphones Co., Inc., Beltsville, I\Nt%dd' ¢ esigxbilgas the vector VERY HIGH POWER MODULATORS
impedance bridge ode: -B, gives en- AND TRANSMITTERS
D33 Broadcast gineering specifications and a list of the ‘
measurements that can be made with the INPUT AND OQUTPUT DEVICES

D-22 Public Address
instrument. (Ask for B-1-24)

SPECIAL DISPLAYS

MICROWAVE CIRCUITS
Instruments

Raymond Rosen Engineering Preduects,| —— —— s v —
Inc., 32nd and Walnut Sts., Philadelphia,

Replacement Phonograph Pa., and 15,166 Ventura Blvd., Sherman Oaks,

Cartridges \¢ Calif., has released a number of bulletins Scientific and Engineering Staff
9 covering various "RREP” instruments. Bulle-
INSIST ON AMERICAN FOR QUALITY tin TSS-A-840 describes Type B40 FM trans-

mlttiz%i TI%éfs&-gﬁss.mTyrpe 83.?‘(13 r-f . ower
amplifier; -A- ., Type variable re-
actance oscillator; TSS-A-949, Type 949 H U G H E s
strain gage oscillator; TSS-A-957, Type 957
voltage controlied oscillator; TSS-A-960,
Type 960 crystal controlled PM transmitter; 3
- TSS-A-CG, Types B85, 886, 869, 878, com- RESEARCH AND

mIicrophone €0. | mutator-gating unit; TSS-A-DCG, Types DEVELOPMENT LABORATORIES
871, 910, 911, 884, 927 dynamotor-commuta-
tor-gatitr;% uni%. 'II;AdI-?-l M'I;. covers a fotér
W Crys controlled telemetering transmit- Crlin i : : iform,
. - fer: TAI-A-UMA, covers 8 universal mount- | ulver City, Los Angeles County, California
370 South Fair Oaks Ave. * Posadena, 1, Calif. ing assembly; and, TSS-A-DYN covers Types

Send for FREE Catalog 47

i - 870, 906, and 906A dynamotor units. (Ask for Relocation of applicant must not cause
| B-1-25) disruption of an urgent milliary project.

100  For product information, use inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES *+ January 1955
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Wafers

Alrcraft-Marine Products, Inc., 2100 Pax-
ton St., Harrisburg, Pa., announce the avail-
ability of thenr catalog covering a new line
of “Capitron” wafer capacitors. Gives de-
seriptions and speclal design factors, ete.
Specify Series 935,000. (Ask for B-1-13)

Antennas and Accessories

Communication Products Company, Inc.,
Marlboro, N. J., have released Catalog No.
654, covering their line of coaxial antennas
and accessories. Presents detailed drawings
and technical data. (Ask for B-1-14)

‘‘Laboratory Standards’’

"Laboratory Standards.,” a 53-page catalog
issued by Measurements Corp. Boonton
N. J., describes and illustrates the company's
facnlmes, and presents compleie technical
information covering its various types of
generators, meters, attenuators, calibrators,
ete. (Ask for B-1-15)

Resistors

‘The new precision wire wound resistor
catalog, prepared by The Daven Company,
191 Centra! Ave. Newark, N. J., is a guide
to basic datla for the application and de-
sign engineer. In addition io all Daven re-
sistor types, it contains previously unpub-
lished wire wound resistor information and
JAN, MIL and other Government ratings.
Also, it presents new charts and data on
various Lypes of hermetically sealed, en-
gapsuéalEd. and subminiature units. (Ask for

-1-12)

Dials

Ackerman Engravers, 458 Broadway, New
York 13, N. Y., have announced the avail-
ability of their free 44-page “Standard Dial
Catalog’ that presents details on precision
dials, dial rings, vernier crow-foot pointers,
back rings and back plates. (Ask for B-1-11)

Insulation

Product Bulletin No. 750G, released b
Insulation Manufacturers Cor;[) 565 W.
Washington Blvd., Chicago 6, Ill. contains
complete techmcal data, descriptions, photos,
etc. on "Varslot” varnished cambric- -paper
insulation. (Ask for B-1-16)

Capacitors and Components

A pocket-size digest of the latest in capaci-
for and component developments from th=
plants of the Aerovox Corp., New Bedford,
Mass. has been released. (Ask for B-1-30)

Phone Jacks

A new catalog sheet, released by Carter
Parts Co., 213 W. Institute PL, Chicago 10,
11l.,, covers 2! types of “IMP" min.ature
phone jacks. Includes mounting dinens.ons,
1cgin':uit diagrams, and descriptions. (Ask for

-1-26)

Background Music

A colorful 12- gage brochure describing the
new background music service of Magne-
cord, Ine¢., 1101 S. Kilbourn Ave., Ch.cago
24, 111., presents its advantages and how it is
sold. (Ask for B-1-27)

Power Supplies

A catalog of regulated and unregulated
pcwer supplies for industrial and laboratory
use is available at Lambda Electronics Corp.,
103-02 Northern Bivd., Corona 60, p7l
Covers 35 models. (Ask ror B-1-28)

Transformers

CT-554, a new iransformer catalog. has
Just been published that lists the full line of
“Sealed-in-Steel” transformers made by
Chicago Standard Transformer Corp., 3501
Addison St., Chicago 18, I1l. Thirty- two page
book describes over 500 stock units. (Ask
for B-1-29)

OBTAIN THESE BULLETINS
described here by writing on company
letterhead to Bulletins Editor, TELE-
TECH & ELECTRONIC INDUSTRIES,
480 Lexington Ave., New York 17, NY,,
listing numbers given at end of each
item of interest. Please mention title of
position held.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

NEW SMALL PATTERNS

209-5L compact
oblique cutting plier

307-5'4L extremely
slim long nose plier

204-6L transverse
end cutting plier

317-5L chain
nose plier

Ask to see the
complete new line.

ASK YOUR SUPPLIER
Fereign Distributor:
International Standard
Electric Corp.,

New York

10 SPEED
YOUR pnonucn?u

You just can’t beat Klein pliers for
smooth, easy operation—for steady
dependability whatever your pro-
duction job. That's because Kleins
are quality made of finest tool gteel,
precision ficted—individually tesred.
Handles fit the hand to perfection—
knives shear through toughest wire
with ease.

And now the Klein plier selection is
bigger than ever—in standard |' size
patterns—in new compact patterns
specially designed for intricate wiring
and cutting in confined space. Ayail-
able with or without a flexible steel
leaf spring.

Write for your free
copy of the Klein
Pocket Tool Guide.

Contains infoerma- ﬂ[’” TM
tion on all types of %
KieinQualityPliers. P |

Matluas & Sons
Esiabhshed 1857
7200 McCORMICK ROAD » CHICAGO 45, ILLINDIS

1
For product information, vse inquiry card on last page. 101
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Sell the industry’s top buyers

before . .. during . .. and after the

1955 IRE SHOW

Again this year Kingsbridge Armory, New York City,
March 21-24, is the meeting place of electronic manu-
facturers, radio, television and electronic engineers from
the world over . . . where the industry will unfold a
“spectacular’’ featuring new products, equipment, tech-
niques and engineering developments. This is where
manufacturers put their best foot forward to reach and
sell the industry’s key buyers who will plan and place
millions of dollars worth of orders during and after the
IRE exposition.

Kingsbridge Armory—Waldorf Astoria Hotel

TELE-TECH pre-selects and packages your audience for
effective advertising and sales in the electronic market

Year after year the March and April issues of TELE-TECH are an un-
beatable team when it comes to scoring with its 27,000 regular readers.
Each year the key engineers and executives in every branch of the in-
dustry look to the editorial and advertising pages of these issues for
vital, up-to-the-minute IRE show news, and, news about your products.
TELE-TECH goes direct to these men with predetermined buying power
in the expanding $6.5 billion electronic market.

MARCH Pre-IRE lssue

contains the IRE National Convention Preview.

includes the convention program-—technical paper
topics, symposia and their locations, and other im-
portant events at the show.

previews equipment to be displayed during the show.

enables you to announce your booth number, products Get
to be exhibited, and invite attendance to your exhibit. ]
out a full month before the show. triple IMPACT!
permits those atiending show to plan their schedule, . .. before, during
APRIL IRE ISSUE and after the
IRE SHOW

lists IRE show exhibits.

describes new products being exhibited and gives
booth numbers of exhibit.

includes ¢ master map of exhibit locations.

geared for special and [ust-minute announcements
timed for the show’s ecpening.

out simultaneously with the show.
gives regular monthly coverage of the industry,

CALDWELL-CLEMENTS, Inc. 480 Lexington Ave., New York 17, N.Y.

TELEPHOME: Plaxs 9-7280
WWW.americanradiohistorv.com


www.americanradiohistory.com

... with TWO key salesmen ...
MARCH Pre-IRE and APRIL IRE issues of

TELE-TECH & Electronic Industries

Tie your sales story to these timely issves

Plan to make the MARCH Pre-IRE and APRIL IRE issues your
“advance men.”" Your advertisement in these issues wi l
single out the biggest buyers in the electronic indusiry and
attract them to your exhibit. And if you aren’t exhibiting,
let TELE-TECH represent you at the Show. You can put your
products on display at Show time, influence buyers every-
where to inquire about your line by placing your most ef-
fective advertisement in the March and April issues.

Special advantages for your advertisements

March Pre-IRE issue out a month before the show,
April IRE issue available at Show time,

Increased circulation of 27,000—includes coverage of ALL
TV-electronic manufacturers; ALL TV-FM-AM Broadcast Sta-
tions; ALL Armed Forces Research and Procurement groups;
ALL consulting Engineers and Major Operators in Micro-
wave, Mobile and other systems.

Largest circulation in Manufacturing and Communications—
21,116, at the lowest cost per thousand—in the market's
two main buying power divisions.

Special editorial features condition the advertising.
After-Show reading gives ads extra long sales life.

TELE-TECH is a three year winner of readership surveys
directed to Chief Engineers.

I
AN UNBEATABLE TEAM

TELETECH |

Iadustriay f

ﬁ ) . o |

‘1

-

ht? o

= L

-
P

il

MARCH Pre-IRE ISSUE

APRIL IRE ISSUE
I

Put yourn money wherne youn marnket éo!
MARCH Pre-IRE and APRIL IRE Issues of

TELE-TECH
& ELECTRONIC INDUSTRIES

Closing date . . . Tst of preceding month

CHICAGO— CALIFORNIA—Chris Dunkle & Associates
201 North Wells Stree? Los Argglr%s $—3257 W_ éth St. DUnkirk 7-6149

WWW.americanradiohistorv.
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TRIAD
INSTRUMENT
TRANSFORMERS

D POWER SUPPLIES

ILABLE FROM STOCK

Triad Transformers
ESPECIALLY DESIGNED for
regulated supplies employ

multiple static shields,
isolated filament windings,
special values of high
voltage, and low flux
density, to insure

optimum performance.

Plate Supply

Type List
Ne. Price

R.TOA  $11.25

- 5 Filament Windings
AC volts DC Ma. Volts and Amperes

380 C.T. 75 6.v.5A. By

6.3v.-9A
6.3v.-.3A. 6.3v.-3A.

R-26A 2150 30720CT. 200 63CT.BA.  6.3V.3A.
6.3V.-1A. 5v_.3A.

R-28A 1250 1250C.T, 300 63CT.8A.  63V.3A
63V.3A. 6A.

A 5V.-6,
R-46A 3300 12506CT. 350 5V.-aA. 6.3v-5A
130 (Bias) 50 6.3v.-1A.
6.3V.-1A.

R-46A will supply 550V, D.C. using 2 5R4G rectifier tubes, choke input.
Will also supply 130 V. for bias using Selenium rectifier.

R-2TA 45.00 1500 C.T. 100 SV.-BA. 6.3V.-34
6.3v.-8A.
Write for
catalog TR-94)

104

For product information, use Inquiry cord on last page.

Starved Amplifiers |

(Continued from page T70) :
checked in an emission type tube
tester and were found to indicate
‘good’ on exactly the same portion
of the meter scale. The next test was
that of mutual conductance, this
quantity being measured on a Hic-
kok Model 533P standard dynamic
tube tester. In this respect, a differ-
ence in readings was obtained and it
was found that a definite correla-
tion pattern resulted, as can be seen
from Table I, showing the results for
both 65G7 and 6AGS5 tubes.

Examination of the data shows
that in all cases, as the mutual con-
ductance of the tube as measured
under normal operating conditions
is increased, the quiescent plate cur-
rent under starved conditions of
tube operation is decreased for a
given plate voltage. This is of inter-
est in that a given set of curves for
starved operation can be adapted
(qualitatively speaking) to other
tubes of the same type or possibly
even of different types (provided the
normal operating conditions are sim-
ilar) by a simple measurement of
the mutual conductance on a reli-
able, standard tube tester. We thus
have a method of circumventing the
“critical” aspect of starved circuit
design, since matching of tube g, ’s
under normal operating conditions is
equivalent to matching them under
actual conditions of starved opera-
tion.

The magnitude of the space cur-
rent in a pentode is determined al-
most entirely by the control grid and
screen grid potentials. The plate po-
tential determines only what frac-
tion of space current is trans-

COMPUTER AGREEMENT

o = " y = l-

F. W. Godsey (l), Manager of Westinghouse Bal-
timore Div., discusses new ogreement with Dr.
Dean E. Wooldridge, President of Ramo-Wool- |
dridge Corp., to develop computers for alreraft, |
military controls, science and business

wWww.americanradiohistorv.com

FOR

PRINTED
CIRCUITS

PRINTED
CIRCUITRY

FLUXES

3 NON-ACTIVATED
AND
4 ACTIVATED
FLUXES

A TRUSTED NAME IN

ELECTRONIC

INDUSTRY

PRINTED
CIRCUITRY

5 BAR SOLDERS
FOR DIP SOLDERING
SOLDER PLATE, GOLD,

SILVER AND
COPPER
SYSTEMS

The facilities of a modern, well
equipped metallurgical labora-
tory, competent research staff and
field engineers are available to
help you solve printed circuitry
problems.

write for informative literature

ALPHA METALS, INC.
58 Water St., Jersey City 4, N, J.
HEnderson 4-6778

TELE-TECH & ELECTRONIC INDUSTRIES ¢ Janvary 1955
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POTTED
AN

CONNECTORS

gain greater
electrical reliability
with moisture-proof
AMPHENOL

Potted AN Connectors

At right are listed the outstanding features of aAmPHENOL
Potted AN connectors. What is Potting and how can it offer
these advantages to AN users? Potting simply replaces the
usual backshells of any AN3106, AN3101 and AN3100 plug
with a hemispherically shaped synthetic rubber sealant. It
completely encloses the contact terminals in an AN cable
assembly with a rugged moisture-proof housing.

The primary achievement of ampHENOL Potting is an elec-
trically reliable moisture-proof connector—but its oher ad-
vantages are almost as desirable and open the possibilities of
the use of Potted ANs in applications where moisture-proof-
ing is not important. For not only is the Potted AN completely
resistant to salt water but also to stronger fluids such as fuel
oil and gasoline. Elimination of the usual backshell and cable-
clamping components reduces both the size and the weight of
an AN connector—and weight reduction is all important to
engineers in every field of electronics today. Potting also
provides a resilient mass at the wire terminals of the con-
nector which not only isclates each individual contact and
its wire lead in a sealed resilient chamber but permits the AN
assembly to withstand severe vibration and to operate ef-
ficiently under unusual conditions. And, finally, if these were
not enough reasons for specifying ampHeNOL Potted AN con-
nectors, a Potted connector is not only more efficient, lighter
in weight and smaller, but costs far less than so-called me-
chanically sealed connectors which are dependent upon aux-
iliary parts for moisture sealing!

1830 South 54th Avenue, Chicago 50, Nlinois :
AMERICAN PHENOLIC CORPORATION (_,‘\

4
|
|
|

unique features and 5 good
reasons to specify AMPHENOL
Potted AN connectors ' |

1 New efficient moisture-proof design |

2 Greater electrical reliability in all |
kinds of weather |

Il

3  Weight-saving, spacesaving con-,[
struction !

8

4  Ability to withstand severe vibration.
| 3

5  Lower cost than stanJard' or me-
chanically “sealed” connectors

REQUEST BULLETIN 2555

Full details on Potting of AN
connectors
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Michigan-Wisconsin Pipeline Company

Assures power for
repeater stations

with ONAN
Standby Electric Plants

Microwave radio handles communications
for the Michigan-Wisconsin pipeline which
carries natural gas from Texas fields through -
out Wisconsin and Michigan.

Of the 60 repeater stations in the system,
53 are unattended and are equipped with
Onan Standby Electric Plants and Onan
Automatic Line Transfer Controls. When
commercial power is interrupted, the Onan
plants start automatically and supply power
for operating microwave equipment.

Most of the Onan uniis are Model 305CK
electric plants of 3,500-watt capacity. This
model, together with the Onan 5 and 10KW
“CW? electric plants have built-in advantages
for microwave standby service. They are air-
cooled, extremely compact, and dependable.

If you have a problem in standby power,
write our sales engineers. Onan builds elec-
tric. plants for every need . . . from 400 to

75,000 watts.

Onan Madel 305CK shown installed in the repeater station at
Woukesha, Wisconsin. Bottled gas is used for fuel,

NEW AUTOMATIC MICROWAVE
LINE TRANSFER CONTROL

This new contral facilitates testing of all
conlrc? companents as well os the engine
generator set., Momentary contact switch
tronsfers load from commercial power to
the generating plont with only 1/10th
second interruption. Generator ¢an be ex-
ercised by itseif if desired. Control in
corparates time-delay starting, stopping
Voltage sensitive relays, both an the com-
mercialline and ongenerator output, assure
correct voltage before transferring load.

Write for literature and specifications

D. W. ONAN & SONS INC.

3509 University Ave. S. E.

106 For product informatien, use inquiry card on last page.

Minneapolis 14, Minnesota

www.americanradiohistorv.com

- Starved Amplifiers

(Continued from page 104)
mitted to the plate. It does, of
course, have a second order in-
fluence upon the plate current,
with the result that I, rises slowly
as the plate voltage is increased.
Thus, as can be seen by referring to
the plate characteristics, all of the
curves are similar in shape and dif-
fer only in scale. The space current
(see Fig, 8) is even more constant
with plate voltage than is the plate
current. The only departure from
near constancy occurs near zero
plate voltage. Here the space cur-
rent increases by about 20-to-409%
as the plate voltage is increased to
about half of the screen grid poten-
tial. This increase in space current
occurs because there is a change in
the space-charge conditions around
the screen grid as the condition of
reflection of electrons from the plate
changes to one of transmission.

Although not proven here, use can

Fig. 6: Space current—plate voltage curves

be made of the fact that the sup-
pressor grid is able to control the
fraction of the current transmitted
past the plane of the screen grid
that goes on to the plate. When the
suppressor is at a low potential rela-
tive to the plate and the screen grid,
as it usually is, it can sort out the
electrons having a large component
of energy directed toward the plate
from those which, because of deflec-
tion on passing close to a screen grid
wire, have a lower component of
plate directed energy. The plate
voltage is moderately sensitive to
suppressor grid voltage and the sup-
pressor is readily capable of com-
pletely cutting off the flow of plate
current.

The use of a positive suppressor
potential will give considerable
sharpness to the shoulder of the
plate characteristics. An important
fact to note in connection with this
is that for negative suppressor volt-
ages, the plate resistance decreases
with increasingly negative applied
voltages. This is evident from an in-

TELE-TECH & ELECTRONIC INDUSTRIES = January 1955
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spection of the plate characteristics
(Fig. 9). The reverse effect is true
to some extent, and hence slightly
positive suppressor voltages offer
additional possibilities for obtaining
a higher gain per stage.

Another fact worth mentioning at
this point in conjunction with the
tube characteristics is the rather
high control grid current low which
presents additional problems and
must be considered in the design of
a starved stage.

PDesign Congiderations

Performance to be expected from
a given design must be viewed with
caution due to the considerable dif-
ferences between tube types, the
critical nature of the operating volt-
ages where maximum gain is desir-
able, and the low operating currents
involved. An approximate design
may be carried out on paper, the
final adjustments being made by
trimming up or adjusting the screen
voltage of the unit after construction

TABLE |
6SG7
- — N
mutual cond. plate current
3180 pmho 50 ua
3100 77
2910 90
2870 180
2840 330
6AGS
_ ——c_t a8 2
mutual cond. | plate current
4080 umho | 30 ua
4000 33
3930 116
3700 200
410

3360 I

has bheen completed. Certain items
must be kept in mind while deter-
mining component values and circuit
voltages and a typical design pro-
cedure would be somewhat as fol-
lows assuming the proper charac-
teristics for the tube type selected
are available (if a stage gain not in
excess of one thousand is desired,
the graphs included in this report
may be utilized as a first approxi-
mation. These curves were obtained
from a type 65G7 tube with a nor-
mal mutual conductance of 3150):

1. From the u vs I, curve, select
a quiescent plate current which lies
slightly to the right of the highest
peak. (If a lower stage gain may be
tolerated, select a plate current such
that the u of the tube remains ap-
proximately constant as I, is varied
slightly to either side of the quies-
cent point.)

2. Determine g,, of the tube for the
plate current selected above by re-
ferring to the g, vs I, curve.

3. Choose a suitable load resistor

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

ViF

v o « Very Low Frequencies

RADIO INTERFERENCE
and FIELD INTENSITY *

measuring equipment

: Stoddart NM-10A . 14ke to 250ke

Commercial Equivalent of AN/URM-68
° |

VERSATILITY. . .The NM-10A is designed to meet the most exaciing iabdra-
tory standards for the precise measurements, anaiysis and in’zerpretmiol. of
YiF radiated and conducted radio-frequency signals and inserferefce.
Thoroughly portable, yet rugged, the NM-10A can be supplied with actes-
sories to fulfill every conceivable laboratory and field requirement. |
EXCELLENT SENSITIVITY. . . The NM-10A sensitivity ranges from one mifro-
volt-per-meter to 100 microvolts-per-meter, depending upon whether jrod
or shielded loop antennas or line probe are used. ,
ACCURACY. .. Each equipment is “hand calibrated” in tha Stoddart Fest
Laboratories by competent engineers. This data is presented in simpli#ied
chart form. '
DRIPPROOF. .. Sturdy dripproof construction allows long periods of opJera-
tion in driving rain or snow without adverse effects.

FLEXIBLE POWER REQUIREMENTS .. . The ac power supply permits opera-
tion from either 105 to 125 volts or 210 to 250 volts ac, at any frequdncy
between 50 cps ond 1600 cps.

Stoddart RI-FI* Meters cover the frequency range 14kc to 100(#mc

HF nm-208, 150ke 10 25me | VHF UHF

Commercial Equivalent of | NM-30A. 20mc to 400mc NM-50A, 375mc-to 1060mc
AN/??M'TA' Se”'“’“'c_'i“"d Commercial Eguivalent of Commer’(iul
katteries. A.C. supply optionol. AN/URM-47.. Frequency range I

Includes standard broodeost | i judes FM ond TV s '

1
I
|
|
|
|

includes Citizens
UMF color TV band.

band, radic range, WWV, and
communications frequencies. !

LHos BFO. .

STODDART AIRCRAFT RADIO Co., Inc.

6644-G Santa Monica Blvd., Hollywood 38, California e Hollywood 4-9294

For product information, use inquiry card on last pugo.l 1

www.americanradiohistorv.com
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another ray

g

#or printed circuits

Plug in mounting
for stondord application

Plug in mounting
for printed circuits

Compare these features . . .

Wide range of impedances to cover all applications
Excellent Stability & High Gain
Micrometer core adjustment

* K XX

Compression moulded plastic base for auto radio and other
high temperature applications

s Individually tested and visually aligned and preset before
shipping

Send us your inquiries for delivery and quotations. Request our
free catalog and engineering handbook.

108 For product information, vse inguiry cord on lost page.
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| Starved Amplifiers

{Continued from page 107)
(usually from 3 to 20 Meg.) from a
knowledge of the desired stage gain
and the approximate relationship:
R, = K,g, (which is applicable
when the plate resistance is high
compared to the load resistance).

4. For a given plate supply, draw
a load line on the plate characteris-
tics, selecting two sets of values for

Fig. 9; Effect of change in plate resistance

end points such as: a) I, = E,,/R,,
E, =0; b) I' = 9E,,/10R,; E, =
Ey»,10.

5. Knowing the plate current, lo-
cate the quiescent point on the graph
and read off the bias voltage. At this
point the plate current or load re-
sistor may have to be revised if the
bias is found to be too low (not neg-
ative enough).

6. A suitable method of biasing
must now be selected. From the
E, vs I, curve, note the grid current
flow for the bias voltage determined
above. If it is zero, the bias must be
obtained by inserting a resistance in
series with the cathode of the tube
such that R, = E ./ (I,+1,). If a defi-
nite value of grid current flows,
economy may warrant the utilization
of the grid resistor as the biasing
device (rather than employing a
transformer input or low resistance
grid leak and cathode biasing), and
this resistor must be chosen such
that R, = E,,I..

a) The advantages of cathode bias
is that grid current flow, with its in-
herent distortion of the signal, can
be eliminated. Select a high enough
negative bias so that the grid cur-
rent is zero for quiescent operating

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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conditions and for the range of grid
swing in question (which is usually
less than five millivolts). This as-
sures a more stable design and less
difficulty is encountered when tubes
are replaced.

7. Design the following stage, pref-
erably a cathode follower for mini-
mum loading (the plate load of the
starved stage acting as the grid leak
for the cathode follower), to provide
the desired screen voltage from a
cathode divider. If this wvoltage
source is made variable to a slight
degree, any design errors can be
compensated for in the completed
circuit by making a slight adjust-
ment at this point. This method of
securing the screen grid voltage also
provides for the necessary stabiliza-
tion of the stage.

a) It will be found that the screen
voltage influences the linearity of
the stage to a large degree. When
substantial plate swings are in-
volved, the screen voltage must be
adjusted with this fact in mind: op-
timum voltage being about 809% of
the quiescent plate voltage.

Factors which should not be over-
looked in this design include:

1. We are essentially trading band-
width for gain, the frequency re-
sponse of the stage decreasing with
increasing plate load resistance (up-
per frequency limit is of the order
of 2000 cps for a 15 Meg. load). An-
other limitation imposed on the mag-
nitude of the load resistor is that it
cannot be made too high since it is
the grid resistor of the following
stage.

2. If desired, a compensating net-
work consisting of a parallel R-C
combination may be added in series

CFMA AWARDS

Los Angeles Council WCEMA post chairmen pe-
celved awards for their achievements in building
the association's aclivity since its inception in
1943. L. to r. (front row) are Fred Falck, pres.,
Advance Electric & Refay Co.; L. 5. Howard, pres.,
Trinad Transformer Corp; H. L. Hoftman, pres.,
Hoftman Radio Corp.; E. P. Gerisch, pres., Gertsch
Prods. Inc¢., and 1954 president of WCEMA;
James L. Fouth, gen. mgr., Cinema Engineering
Co. Back row, H. P. Balderson, sales mar., Ther-
madar Eledrical Mfg Co.; Ed F. Grigshy, sales
mgr. Altec-lansing Corp.; Leon B. Ungar, secy.-
treas., Ungar Eleetric Tools, Mne.; and Dr. How-
ard D. Thomas, Jr., formerly of Packard-Be!l Co.
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the KEY
to your problem

215" and 3V5°

round or square

¢USTOM PAKEL INSTRUMENTS

INTEGRITY

METAL-CASED TO INSURE THEIR CONTINUED

AS AN INSTRUMENT
DEPENDS
ON ITS I

PERMANENT ACCURACY

" 5
L i W M P

PERMANENT ACCURACY
is assured by the
' DRAWN STEEL CASE
which shields the
permanent magnetic assembly

2 wxrt;fzf '
ﬂVlILLI»\MPERE%

b.C.

I)La‘ il;?.ll
of the instrument
against

external magnetic fields.

@3}3{@ TIME PROVEN MOVEMENTS {
@ﬁm ANTI-MAGNETIC SHIELDING
wam 2% ACCURACY

Qo DA s
1
Phaostron CUSTOM Panel Instruments offer highest quality at new Io!w cost
m PRICE — YOU CANNOT BUY BETTER
Inquiries are invited and catalog sheets are available on this
NEW CUSTOM LINE which also includes 6” MIRROR SCALE INSTRUMENTS.

PHAOSTRON CO. . 151 PASADENA AVE. + S5O. PASADENA, CALIF.

|
For product Information, use inquiry card on last pugr. 109
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DECADE RESISTANCES
& VOLTAGE DIVIDERS

delivered from stock

Accuracy: 10 ohms and

Temp. Coeff.: %0.0029, per degree C.
above: *0.1%

Maximum Load: V5-watt per step

1 ohm: *0.25%
0.1 ohm: *19 Frequency Limit: Non-inductive
0.01 ohm: =59 to 20KC
DECADE RESISTANCE BOXES
Total
Dials Ohm Steps Resistance—Ohms Price

3 0.01 11.1 $60.00
3 0.1 T 51.00
3 1 1,110 56.00
3 10 11,100 60.00
2 100 111,000 63.00
3 1,000 1,110,000 77.00
3 10,000 11,100,000 120.00
4 0.01 1 75.00
4 0.1 1111 71.00
4 1 11,110 77.00
4 10 111,100 79.00
4 100 1,111,000 92.00
4 1,000 11,110,000 139.00
5 0.1 11,111 24.00
5 1 111,110 101.00
¥ 10 1,111,100 113.00
5 100 11,111,000 | 155.00
] 0.01 11,111.1 105.00
é 0.1 111,111 109.00
& 1 1,111,110 121.00
o) 10 "EI,HT,IOO 169.00

UNMOUNTED DECADE RESISTANCES

Total |
Dials Ohm Steps Resistance—Ohms Price

1 0. | f $§12.00

i 1 1 10 13.25
1 10 100 13.25
1 100 1,000 15.00
1 1,000 10,000 16.00
1 10,000 100,000 18.50
1 100,000 | 1,000,000 32.50
1 J 1,000,000 | 10,000,000 60.00 |

DECADE VOLTAGE DIVIDERS (Potentiometers)

Total
Dials Ohm Steps Resistance—Qhms Price
3 I 1,000 98.00 |
4 0.1 1,000 126.00
4 1 10,000 132.00
4 10 100,000 146.00

SHALLCROSS MANUFACTURING COMPANY
518 Pusey Ave., Collingdale, Pa,

Shallcross
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Starved Amplifiers
(Continued from page 109)

with the grid of the starved stage
to prevent positive grid operation
and high frequency oscillations. If
low frequency operation only is de-
sired, a small bypass condenser (10
to 50 puf) from the plate of the
starved stage to ground will help
improve the stability of the system.

3. In critical systems, an internal
gain control may be desired to com-
pensate for tube replacements. If
high quality components are used in
the networks which determine the
operating potentials of the starved
stage, little difficulty should be ex-
perienced with gain variations dur-
ing the life of the tube.

4, With both internal and external
feedback loops applied, reliability of
circuit operation is quite good. It is
not possible, however, to cancel drift
due to variation in filament potential
with inverse feedback. A regulated
filament supply or auxiliary tube
cancelling circuit must be employed
for this purpose where extremely
high gain and critical circuitry war-
rant its use. For oxide coated cath-
odes, a 10% increase in heater volt-
age is the same as a cathode-poten-
tial decrease of about 0.1 v.

5. In cascading stages for high
gain, it must be remembered that
the ultimate gain attainable is lim-
ited by the inherent noise of the sys-
tem as well as problems of instabil-
ity. As will be shown in the follow-
ing section, the equivalent noise
voltage is higher for starved opera-
tion than for normal operation of
the same tube.

Tube Noise

Random noise similar in character
to that produced in a resistor is gen-
erated in tubes as a result of irregu-
larities in electron flow. The equiva-
lent grid resistance R, representing
the noise of a negative-grid pentode
amplifier is given approximately by
the relations:

I, 2.5 201,
Re = {—+—) =
In + 1.\ gn B

2.5 (Ib I,

> _) - s_]

ga \ L. [ 8u
Using the latter relationship, the rel-
ative noise for normal vs, starved
operation of a type 6SG7 pentode

can be computed as:
Normal operation:

Ebh =250v Ih = 11.8 ma
., = 125 v I. = 44 ma
g = 4700 umho I, = 162 ma

2.5 11.8
R, = ——] x
4700 x 10-5 \16.2
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44 x 102
I+ 8| —— = 3300 ohms
4700

Starved operation:

Eb b 50 v Ib = 293 #A
E:= 5v I, = 6.0.A
e 125 .bln'lho I, = 5 3 #A

2.5 29.3
i, =
125 % 10-+ \35.3

6 X 10-¢
| + 8| ———— = 22,960 ohms
125 ¢ 10-¢

The equivalent resistance calculated
for normal operation corresponds to
a noise voltage of 0.53 uvolt, whereas
that for starved operation is equiva-
lent to a noise voltage of 1.4 uvolt.
The latter operating condition thus
increases the noise by a factor of
approximately three,

1. Preamplifier for use with low
gain amplifiers and magnetic direct
writing oscillographs (current mod-
els have a frequency response rela-
tively flat from 0-100 cps and are
ideally suited for use in the medical
field for the measurement of brain,
heart and nerve potentials in the pv
range).

2. Anmplifier for use with magnetic

penmotor,

3. Transient recorder amplifier for

low frequency phenomena.

4. Operational amplifiers.

5. Photocell amplifiers.

6. Direct-coupled servoamplifiers.

7. Direct-coupled vacuum tube
millivoltmeters and microammeters.

Much more utilization of this cir-
cuit has been made than is indicated
at first glance through manufactur-
er’s literature. Closer investigation
reveals that many firms are not only
aware of, but are actually employ-
ing, starved amplifier circuits and
are keeping the secrets of the suc-
cess of their products from outsiders.

TEN-YEAR AWARD

The first ten-year service award in the history of
Ampex Corp. was presented to Alexander M.
Poniotoff, founder and president, by George I,
Long, executive vice-president and general mon-
ager, at the company’s 10th anniversary dinner.
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OUTPUT VOLTAGE . . .

improved lz'g/otwez'g/ot moa,fel /
i CANOGA Wobbulamfr

Here is a new improved functional
design of the well-known Canoga Model
705 Wobbulator Signal Generator.
Smaller in size and lighter in weight, it
features a wider bandwidth, a greater
frequency range, and an all-electronic
sweep circuit. It is ideal for use in
manufacturing, servicing, or testing
receiving equipment such as video, RF,
IF, and distributed amplifiers.

FREQUENCY RANGE. ..
brated dial.

FREQUENCY SWEEP . . .
AMPLITUDE VARIATION . ..

ATTENUATOR . .

' SWEPT FREQUENCY SIGNAL
GENERATOR with OSCILLOSCOPE

As an example of the Wobbul!ator’s
new functional design, the housing is
an aerated structure with tapereF sides
allowing ample passage of ccoling air
throughout the unit, even when placed
alongside other equipment. i

These, and other features of the new
Wobbulator, are positive prpof of
Canoga Corporation’s superior elec-
tronic engineering and design.

2.0 to 1000 mecs. Continuous single knob tuning with cali-

Less than 0.01 db/mc.

Any bandwidth of 100 mcs. or smaller. |
0.1 volts acress 50 ohm resistive load. I

guide beyond cut-off attenuater calibrated in 1 db divisions.

DISPLAY . .. 5” CRT
SENSITIVITY .

POWER SUPPLY . ..
50-400 ¢ps, approx. 100 watts.

SIZE .. . 12”x13"x 177,
WEIGHT . . . Approx. 50 |bs.
PRICE . . . $1500.00

99_,.

. The output level is continuously adjustable by means ofr wave

. Detector for built-in amplifier and CRT presentaticn has a sj’nsmv:ty
approx. 60 db below 0.1 velt; gain and bandwidth measurements can be acco
on circuits having a loss as great as 40 db.

plished

Self-contained, all DC voltages regulated. Input 105-135 volts,

Write today for complete detailed inforrrm'tion

ANOGA CORPORATION

Radar Systems, Antennas, Receivers, Test Equipment

3855 SEPULVEDA BLVD. - VAN NUYS. CALIFPRNlA
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LECTRONIC ENGINEERS
1" PHYSICISTS 000

ECHANICAL ENGINEERS
WITH

" SYLVANIA

I It is not surprising that many contributions and advances
f

in the ficld of electronics have been made by Sylvania
engineers. Qur company has always placed heavy empha-
sis on original rescarch, development and product design,
offering engineers wide latitude for exploration and
creative expression.

tually unlimited, as Sylvania aggressively advances in its
growth tradition.

To aid our engincers in their progress, Sylvania also pro-
vides financial support for advanced education, as well as
liberal insurance, pension and medical programs,

The following PERMANENT POSITIONS are now open at:
BOSTON & BUFFALO ENGINEERING LABORATORIES
, / Section Heads, Engineers-in-Charge, Senior Engineers, En-

/ As a result, growth opportunities for engineers are vir-

gineering Specialists and Junior Engineers for Research, De-
sign, Development ond Product Design on complex sub-
miniaturjzed airborne electronic equipment and computers,
experienced in:
Analytical Problen:s
Antenna Design
Applied Physics
Systems Development

& Testing
Component Selection
Component Analysis

& Testing
Component Specifications
Digital Computer Circuits

& Systems
Mechanical Design

Pulse Techniques
Electro-Mechanisms
Microwave Technigques
| H Microwave Applications
’ Circuit Design
Equipment Specifications
f F. M. Techniques
Miniaturization
Servo Mechanisms
Transistors
{ Heat Transfer
l Shock & Vibration
Technical Writing

Please forward complete resume fo:

MR. CHARLES KEPPLE

SYLVANIA -

ELECTRIC PRODUCTS INC.
175 Great Arrow Avenue, Buffalo, New York

112 For proeduct information, use inquiry card on last page.
www.americanradiohistorv.com

Guyed Towers
(Continued from page 74)

rial, being the function of two com-
ponents: the elasticity and struc-
tural adjustment of the cable. The
latter component can be appreciably
decreased by a prestressing opera-
tion, which consists of repeated ten-
sioning of the cable to about 40 to
459, of its breaking strength. Care
should be taken in coiling the cable
after this operation, i.e. the diam-
eter of loops should not be smaller
than the one recommended by the
cable manufacturer. Information on
physical properties of various types
of cable may be obtained from a
Manufacturer’s Handbook.

Recapitulating the above derived
results, we now have the following
rules governing the behavior of a
suspended guy wire:

1. With reference to Fig. 2, the full
length of the cable between points A
and B 1s:

S, Wg", Slnﬁ Sna [o Pn\
la o & T+ (9)
Sing 24 Pt AE ,

2. The tangent of the angle formed
between the tension force P, and its
herizontal component P, is:

Wg So
tg(Be) = ( + Ctgﬁ) (3

2 P, Sing

3. The relation between forces P,
and P,!is:

Po - (Pol COS.BR) (4)

The above equations refer to a
system of coordinates shown in Fig.
2 and are chosen as the fundamental
geometrics for all further calcula-
tions.

In figuring the guy stresses, an im-
mediate complication arises due to
the fact that the specific load w, of
the cable is not the only force acting
on the cable. The wind pressure on
a guy per unit length may often sur-

WDTV TO WESTINGHCUSE

Agreement for Westinghouse tfe Ppurchase Du-
Mont's ¢chcnnel 2 TV station in Pittshurgh, WDTV,
is signed by Dr. Allen B. DuMont, president of
DuMont Labs. Seated at left is Chris J. Witting,
president of Westinghouse Broadcasting Co.
Standing are (I} Westinghouse vite president
E. V. Huggins and Ted Bergmann, DuMont TV net-
work director
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pass its unit weight. For all practical
purposes, the wind direction must
necessarily be assumed to act hori-
zontally. As it will be seen below,
nearly all types of loadings may be
adequately dealt with, but in prac-
tice, we should be guarded against
hair splitting and time consuming
calculations,

Aeccuracy

The legitimate accuracy in stress
analyses lies within 10% of the ac-
tual. It is the duty then of a stress
analyst to estimate the various fac-
tors and suppress those the effect of
which on the equilibrium system as
a whole is relatively insignificant.

Needless to say, that cumulative
factors and/or factors influencing in-
ductively the behavior of elastic sys-
tems should never be dropped. More
on this subject may be found else-
where below.

With the assumption that the wind
acts horizontally, the resultant force
acting on the cable is;

We = VW, 4w,

Here, w,, is the wind pressure per
unit length of the cable and w, as
before represents the weight of the
cable. This resultant force (w,) is no
longer a vertical one, and, in addi-
tion, it may not lie in the vertical
guy wire plane. As a consequence,
when wind is present, the above de-
rived equations (3, 4 & 9) cannot be
applied directly. The action of wind
on two opposing guys immediately
segregates them into windward and
leeward stays. In order to approach
the problem systematically, we shall
consider the same in two steps; the
first one is the 2-dimensional case
when the wind acts in the plane of
two opposite guys, and the second
one represents the 3-dimensional
analysis of 3 or more tower guys,
with the wind acting at any desired
angle.

Opposite Guy Wires

We will now take the case of the
tower supported by two opposite guy
wires lying in one plane parallel to
the wind direction. This case is illus-
trated in Fig. 3.

Let us assume that tower BO is
held vertically at no wind conditions
by two symmetrically opposed guys
—BD and BA.

Both guys have an initial tension
of P’ lbs, and each of them is 1, ft.
long. The angle which they form
with the vertical is 8°.

Next, let us assume that wind of
force P lbs./sq. ft.,, on flat surface, is
acting in the direction shown in Fig.
3. The wind pressure on the tower
produces horizontal force W which

|

Standard

AMCI 1040
T Antonna

WITH EXTRA DE ICING

100-mile winds '
+ 4 feet of ice
OPERATION NORMAL

Chosen for use in “the wo.lld's
worst weather” — atop New Hamp-
shire’s Mount Washington -— | the
AMCI Type 1040 Antenna hanLiles
severe ice storm and high windsl for
Station WMTW (TV) Channel 8 pith
no decrease in transmitting efﬁcie:ncy,

With ice accumulating at a rate of 41/ inches per hour |and
winds averaging better than 100 miles per hour on Sept. 23-23,
a combination of solid and rime ice built up to the 4-foot thick-
nesses shown above. Yet the deicers, -operating at 1/16 pojver,
kept the antenna clear and allowed normal operation and nofmal
reflectometer readings throughout the storm.

And this antenna successfully withstood hurricanes Clarol
and Edna, in which wind velocities exceeded 140 miles per Jour.

AMCI transmitting antennas available for full- or stand-by
service on channels 7 through 13. Write for bulletin T-913.

e

ANTENNA SYSTEMS —COMPONENTS — AIR NAVGATION AIDS—INSTRII]MNTS
ALFORD sl
299 ATLANTIC AVE., BOSTON MASS.

1

For product information, use Inquiry card on last pch 113
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another heppner first

LOWEST PRICED

...TIME-SAVING

114

Just tilt open and slip on.

® For electrostatic TV tubes—all sizes.

® Saves valuable praduction time by. new tilt-open
sfip-on design.

® 0-18 gauss max.

® Distortion-free. beam assured by uniformity of field.
Will not de-focus beam:

® 1009 final inspection. Each enit tested in both open
and closed position before shipment.

Lowest. priced. Write for further information TODAY.

HEPPNER

MANUFACTURING COMPANY
ROUND LAKE, ILLINOLIS

" {50 Miles Northwest of Chicaga)

Phone: 6-2161

Specialists in Electro-Magnetic Devices

OTHER HEPPNER PRODUCTS:
lon Traps, Speakers, Flyback Transformers and Focomags.

REPRESENTATIVES:
JAMES C. MUGGLEWORTH, 324 Haddon Avenue, Collingswood 7, New Jersey * RALPH
HAFFEY, RR. 1, U.S. 27, Coldwater Rd., Ft. Wayne 8, Indiana * IRV. M: COCHRANE CQ.,
408 S. Alvarado St., Los Angeles, Calif. * JOHN ). KOPPLE. 60 E. 42nd St., New York 17, N.Y.

For product information, use inquiry card on last page.
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Guyed Towers
{Continued from page 113)

must be counterbalanced by means
of stays; the initial tension in guy BD
is thereby increased and the one in
guy AB decreased. As a conse-
quence, tower BO sways and its
top moves over to point “C’ causing
a A deflection. The new position of
the tower is reached at equilibrium,
i.e. when all forces are in balance.

If the wind pressure acting nor-
mally on a FLAT surface is P 1bs./
sq. ft. the pressure on a cylindrical
surface (like that of a round cable)
according to RETMA standards is
only (%% P) lbs. per sq. ft. of pro-
jected surface. A guy wire usually
is not perpendicular to the wind di-
rection, so that the wind pressure
must be assumed to act on the pro-
jection of the cable to a plane nor-
mal to the direction of wind. As
mentioned above, the resultant force
w, produced by the combined
gravity and wind loadings does not
act as a vertical force. Moreover, if
the guy is not lying in a plane par-
allel to wind direction, the resultant
force w, will form an azimuth angle
0 with it.

e = (B+ ¢)and vp = (8 — )

Here ¢ 1s the angle between w, and
w. so that
W, W W
Cos(p) =—; sin(¢) =—; and tg(e) =—;
Wi W W
Eqgs. 3, 4, 6, T and 8 are based on
the assumption that force acts per-
pendicularly to the abscissa of the
coordinate system. It follows that if
this resultant force does not act per-
pendicularly to the abscissa, the
origin of the coordinate system must
be moved in such a way as to have
its ordinate parallel to w,. The two
noints of the suspended cable, ie. A
and B must again lie on the ordinate
and abscissa respectively of the new
coordinate system.
Part Two will appear
in the February issue.

Custom Printed Circuits

Beck’s Inc, 298-300 E. 5th St., St.
Paul 1, Minn. announces the avail-
ability of custom printed circuit fa-
cilities. Circuitry, slip rings and
other components can now be made
in any reasonable size, shape or
work capacity for either high or low
voltage use. The “Beck” process im-
beds the circuitry within any usable
combination of suitable materials
such as fiberglass, phenolic resins,
paper, nylon, mica ete. Only termi-
nals required for external connec-
tions are exposed. Beck’s Inc. is a
principal supplier to General Mills.
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INDUSTRY, <

7 NEWS g

Major General Edmond H. Leavey
(Retired) has been elected president of
International Standard Electric Corp.,
overseas mfg. subsidiary of I.T.&T.

E. K. Foster, vice president of Bendix
Aviation Corp. has been named group
executive in charge of Bendix Radio,
TV, Broadcast Receiver, York and Cin-
cinnati Divisions. Howard Walker,
formerly plant manager of the York
Div., has been made general manager.
Maurice W. Horrell, director of en-
gineering and asst. general mgr. of the
Computer div. at Los Angeles has been
named general manager.

Gen. Walter Bedell Smith has been
elected to the Board of Directors of
RCA.

George M. Hakim has joined Hoffman
Radio Corp. of Los Angeles as Director
of Advertising. Previous to this appoint-
ment he was Advertising Manager of
DuMont television and with the Radio-
TV Div. of Raytheon Mfg. Co. as Ad-
vertising Director.

R. W. Cotton

6. M. Hakim

Richards W. Cotton has been ap-
pointed Assistant to the President
(Joseph H. Quick) of National Co.,
Malden, Mass.

L. Arthur Hoyt has become Adver-
tising Manager of the Cathode-ray Tube
Div, of Allen B. DuMont Labs.

George Mena has been named district
manager in the Southeast section of the
U.S. for Belden Mfg. Co.

Ralph L. Power Advertising has
moved to 11-300 E. Manzanita Mesa
Rd., Littlerock, Calif., mailing address
Star Route 1, Box 34.

Ward R. Schafer has been named
West Coast Regional manager of the
TV Broadeast Receiver div. of Bendix
Aviation Corp., replacing Bartley C.
Furey who is the new assistant sales
manager of the division.

John D. Harper has become manager
of Sales Promotion and  Market Re-
search for Stupakoff Ceramic & Mfg.
Co. His former position as Sales En-
gineer in the New York Staie territory
is occupied by John Lazor.
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BENJAMIN DELANO ELECTRON
7797-7942 |

FOUNDER®*

W e take our share of pompous pride, shyly calling attenti&)n

to our own contribution, in fatuously welcoming the Billenium. General Mdtors

has built 50,000,000 self-propelled hydrocarbon energy converters, aneral—

Whats-his-name has gotten his family of scientists to develop the prestige-punip.

The BEV is dashing the modesty of the nucleus, and the lowly potato, |

long the friend of the TV-less, deepfreezeless proletariat, now coyly|

minces garbed in snobba-peel. |

Our own bosom-swelling pride stems
from our tradition of back-slapping fa-
miliarly with the greats of electricity
and magnetism, whose august names are
memorialized by the lower-case initial —
joe volt, sam ampere, ed gauss, john
henry, fred faraday —to us, each of these
is a saint of science, their spirits blazoned
on our banners boldly.

And now, in our humble way, we place
on the altar of science at the epicenter
of the Billenium our intellectual contri-
bution for posterity. We are memorializ-
ing one of our staunchest researchers,
who has reduced to hitherto unknown
limits of accuracy, the measurement and
observation of energy loss {or FRICTION),
both magnetic and mechanical.

The New Unit is equal, for obvious
reasons of national pride, to the friction

" il Y m,
7 -‘}: N .
.-"‘."‘-. a
I8 5
i ] :

SIGMA INSTRUMENTS, INC.

&

overcome when the Battleship Mlssouri
was pulled off the mud. As with the/farad,
in ordinary use, it is prefixed midro, or
micro-micro, and for export to Europe,
pica. It is the mccarthy (micromcgarthy,
micromicromccarthy, picamct%rthy).
M. K. S. and C. G.S. adherents may ob-
tain metric conversions from Naty Bu-
Ships data on the big Mo. Absolute
units are of course the abmccarthy and
the statmccarthy. |

Sensitive relays with good repeatabjlity of
operaling characteristics never bave mdre than
130 cenlimeter-micromicromccarthys (10 inch-
micromicromccarthys) of pivot friction at all
extremes of temperature. Sigma relays don't

even bave that much. |
*THIS ISN'T OUR FOUNDER, BUT WE THINK HBISETS THE

RIGHT TONE, AND 15 MORE PICTURESQUE 'nYN OURS,

WHO 1SN'T EVEN DEAD YET!

L I:

86 PEARL ST., BRAINTREE, BOSTON 85, MASS.
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More Engineers on A-N and civilian projects are proving—

It pays to specify

AMPERITE

DELAY RELAYS

and

BALLAST REGULATORS

V) 5@?
_;,&’vq '/?‘ ...cost fess!

/1NRAE

L

Thermostatic DELAY RELAYS

MOST COMPACT, HERMETICALLY SEALED
Provide delays ranging from 2 to 150 seconds.

i |

I
8

\n!.w:i"

MINIATURE

® Actuated by a heater, they operate on A.C,
D.C., or Pulsating Current.

® Hermetically secled. Not affected by altitude,
moisture, or other climate changes.

e Circuits: SPST only — normally open or ncr-
mally closed.

Amperite Thermostatic Delay Relays are com-
pensated for ambient temperature changes from
—55° to +70°C. Heaters consume approximate.y
2 W. and may be operated continuously. The
units are most compact, rugged, explosion-procf,
long-lived, and — inexpensive!

TYPES: Standard Radio Octal, and 9-Pin Miniature.
PROBLEM? Send for Bulletin No. TR-81

Also — a new line of Amperite Differential Relays —
may be used for automatic overload, over-voltage, under-
voltage or under-current protection.

BALLAST REGULATORS

e Amperite Regulators are designed tc keep the
current in a circuit avtomati- .
cally regulated at a definite el
value (for example, 0.5 amp). | . |l

I~

AMPERITE
REGULATOR

e For currents of 60 ma. to 5 amps.
Operates on A.C., D.C., Pulsating.
Current.

e Hermetically sedled. light, compact.
79 BULB and most inexpensive.

Amperite Regulators are the
simplest, most effective method for obtaining
avtomatic regulation of current or voltage. Her-
metically seafed, they are not affected by changes
in altitude, ambient temperature (—55° to
-480°C), or humidity. Rugged; no moving parts;
changed as easily as a radio tube.

TH. AMPERITE

VOLTAGE OF 24y ' wi .
| BATTERY & CHARGER VOLTAGE VARIES
YARIES APPROX. "'y ONLY

0% ! 2%

Write for 4-page
Technical Bulletin No. AB-51

AMPERITE CO. Inc., 561 Broadway, New York 12, N. Y.
In Canada: Atlos Radio Corp., Ltd., 560 King St. W., Torento 2B

For product infermation, use inquiry card on lgst page.
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3¢ PERSONAL

Dr, James M. Sharp has jeined the
Physics Dept, of Southwest Research
Institute, San Antonio, Texas, as Sup-
ervisor of Special Projects. He was re-
cently associated with atomic energy
development programs at Sandia Corp.
and the Air Force Special Weapons
Center.

Mr. V. A. Woodell has been elected
vice president in charge of manufac-
turing and Mr. R. A. Jarboe vice presi-
dent in charge of engineering at

Electra Mfg.

V. A. Woodell R. A. Jerboe

Dr. LaVerne R. Philpott, has been ap-
pointed a coordinator in the Research
Div. of New York University’s College
of Engineering. Dr. Philpott will direct
and participate in air navigation and
scientific photography studies.

John D. Moynihan has joined the
Moduline Carrier Current Develop-
ment Group of Sprague Electric Co. He
was formerly electric utility engineer
at Westinghouse Electric Corp.

Patrick E. Lannan has been appointed
vice president of Designers for Indus-
try, Inc., Cleveland, Ohio research and
development firm.

P. E. Lannan W. M. Thames

Col. W. Mack Thames has been
named Chief of the Signal Plans and
Operations Div. in the Office of the
Chief Signal Officer, U. S. Army. Prior
to this assignment he had been serving
as Ass't Chief of the Engineering and
Technical Div.

Ruben E. Carlson has been appointed
to the position of Coordinator of High
Fidelity Products with Fairchild Re-
cording Equipment Co., Whitestone,
N.Y.

ELECTRONIC INDUSTRIES °* January 1955
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Statistics

Electricity Generated in U.S.
Total Public supply in thousands of kilowatt-hours

V95 54 Bt DT a5 i 156 3 el 468,500,000
1953 Lot 442,000,000
TO52 eyt se s o gt oty el 398,924,000
195 | sk aaas ae bde cmunnl s andks .. 370,234,364
VD50 "~ bgintne) spbrars svevit 3 S8 3 1bd = W 329,141,343

Note: Cost of electric power ¢consumed by home
TV receivers in 1953 was $300,000,000

Sound Recording—1954

4.5 billion feet of magnetic tape

Appr. cost $10 million

Tape Markets {Est.)
35% radio, TV, movies, commercial recording
35% home recording
15% industrial (computers, instrumentation efc.)
15% educational [schools, institutions})

1954 Commercial Electronic Sales

Estimated factory sales electronic products to
commercial and industrial purchasers

Measuring Equipment ............ $120,000,000
Broadcast Equipment . ... . ....... 65,000,000
X-ray Equipment . ................ 55,000,000
Control Equipment ............... 55,000,000
Communications Equipment, Mobile,

marine & aviatien ............. 50,000,000
Induction and dietectric heoting ... . 20,000,000
Microwave relays . ............... 15,000,000
Industrial TV . ... . .............. 8,000,000

Color TV

{Continued from page T1)

bility (equivalent to direct view con-
vergence stability) is achieved by
using a regulating circuit to control
focus purrent as high voltage changes
occur,

Broad public acceptance of projec-
tion color TV appears to depend on
further engineering refinements to
improve performance and lower cost.
It is believed that projection and di-
rect view can exist side by side only
until competitive factors decide
which one will be most favored by
viewers,

Ryder IRE President

John D. Ryder, dean of the School
of Engineering at Michigan State
College, has been elected president
of the Institute of Radio Engineers
for 1955. He succeeds William R.
Hewlett, vice-pres, of Hewlett-
Packard Co.

Franz Tank, professor at the Swiss
Institute of Technology, Zurich, will
succeed Maurice J. H. Ponte, direc-
tor of Compagnie Generale de Teleg-
graphie Sans Fil, as IRE vice-pres.
in recognition of the international
Character of the IRE’s membership
and activities.

DEPEND ON

endi’

20 Sonk” |

REI.IABI.E ELECTRON TUBES

'J

.939&.
e ‘&-v ;

With electronic controls taking over more
and more operational functions in military

and industrial applications, it is becoming

increasingly important that the election

tubes used be dependable under extremely

severe conditions. This applies particularly
to installations in aircraft where tubes must

operate reliably at high altitudes, while
subjected to continuous vibration, varving
voltages and frequent shock. Because| of
their advanced design and construction | . .
born of never-ceasing rescarch and spetial
production skills . . . Bendix Red Bank Reli-
able Electron Tubes have the dependabilicy
necessary to meet these severe operating
conditions. You can depend on our lgng,
specialized experience to give you the right
answer . . . for all types of regular as well as
special—purpose tubeapplications. Tubesican
be supplied to both commercialand military
specifications. Call on us for full detsils.

|
Manufacturers of Speciol-Purpese Electran Tubes, lnverler:,

A
[‘! ll"'l’; Dynamotors, Voliage Regulotors and Froctionol D, €. Mators
1 |
|
L
DESIGNATION AND TYPE TYPICAL OPERATING GDND]TIOhS
Proto- Bendix o Base Heater Plate Voltage |
Type type No, | Descrigtion | o0 Bulb Voltage Per Plate. | M-A. Load
5838 6X5 TE-3 Full Wave Octal 126 350. 70
Rectifier T-9
5839 6X5 TE-2 Full Wave Qctal 26.5 350. 10
Rectifier T-9
5852 6X5 TE-5 Full Wave Octal 6.3 350. 70
- K Rectifier T-9
5993 6X4 TE.10 Full Wave 9.-Pin 6.3 350. 70
Rectifier | Miniature ]
6106 5Y3 TE-22 Full Wave Octal 5.0 350. 100
Rectifier T-9
Prot I Bendi:
rote- | Bendix FYF Base Heater | Plate | Screen | Grid Plate | Pb
Tyee | Cyyne No. | Descriotion | b Voltage | Voltage | Voltage | Voltage | G™ cur‘rem 01;?!
5992 | 6vé TE-8 Beam Power Octal 6.3 250. 250. 12.5 |4000) 45. MA | 35 W
Amplifier T-9
*6094 | 6AQ5 | TE-18 | Beam Power| 9-Pin 6.3 250. 250. 125 |4
6005 Amplifier | Miniature ’ bl 3!5 ¥
6385 | 2C51 | TE-21 | Double 9-Pin 63 | 150. | — | —20 |s000 ’
5670 Triode | Miniature il r

“Tube Manufactured with Hard (Nanex) Glass for High Temperature Operation (Max. Bulb Temp. 300"6’)

 Gencts

EATONTOWN, N. J.

West Coast Sales and Service:
117 E, Providencia Ave., Burbark, Calif.
Cenadian Distributor: Aviotion Electric Lid., P.O. Bax 6102, Montreal, P. Q.

|
& N»l.],;,q

DIVISION OF ;
Feﬂdl :
4 %

AVIATION
corroRATION 3]

Oy '\\-"/

® Export Sales: Bendix International Division,l
205 East 42nd St., New York 17, N, Y,

I
=y [
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send for the
most widely used

Electronic Supply Gulde

ALLIED’S

COMPLETE 308-PAGE
1955 CATALOG

your guide to the world;s largest stocks of
ELECTRONIC SUPPLIES FOR INDUSTRY

Simplify and speed all your electronic supply purchases.
Order from the world’s largest stocks of electron tubes
(all types), test instruments, audio equipment, elec-
tronic parts (transformers, capacitors, controls, etc.)
and accessories —everything for industrial and commu-
nications application. Let our expert Industrial supply
service save you time, effort and money. Send today for
your FREE copy of the 1955 aLLIED Catalog—the com-
plete up-to-date guide to the world’s largest stocks of
Electronic Supplies for Industrial and Broadcast use.

We specialize in
Electranic
Equipment

far Reseorch,
Development,
Maintenance
and Production
Operations

One complete
dependable saurce
for everything
in electronics

ALLIED RADIO

100 N. Western Ave., Dept.18-A-5, Chicaga 80, IIl.

INDEXING TURNTABLES OF EVERY DESCRIPTION

Eisler is considered o pioneer of indexing mechanisms. Has designed ond built turntables for over 50
ears. Indexing range from 1 to 400 RPM. Eisler indexing turntables have been adopted os standard
¥or. ovee 33 years by some af the largest firms in the U.5.A. Use Eisler Indexing machines as the basis
and yau con add parts for yaut awn production. Hundreds of Eisler indexing machines are in daily use

all over the world.
o RN . 100 Lo TILTING TURNTABLES AND POSITIONERS
A, : C A SPECIALIZED CAM MILLING
i e 7 SERVICE, SPOT AND BUTT WELDING
—

A 1AM ard @%Rrjs ozvﬁgg@m INEXNG TURNTABEES
e | 3 , :

DR. CHAS. EISLER M.E. PRES.

EISLER ENGINEERING CO., INC.

770 So. 13th 5t., NEWARK 3, N, J.

Warld Famous
for Over 33 Yeors

118 for product information, use inquiry card on last page.
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Series Strings
(Continued from page 67)

perature of the cathode may ad-
versely affect the cathode emission
and may quicken the development
of leakage through deposits of ma-
terial evaporated or sublimed from
the cathode. A good general rule is
that the maximum voltage across
any heater, during warm-up, should
not exceed 114 times voltage rating.

The use of a fixed resistor (or even
better, a non-linear resistance with
a negative temperature coefficient)
in series with a heater string is one
of the most effective methods for re-
ducing the warm-up unbalance.
However, the addition of series re-
sistance inereases warm-up time and
aggravates the voltage variations of
the heaters with changing line volt-
age. Because of these conflicting ef-
fects the use of a series resistor for
this purpose on 26 v. systems must
be carefully considered.

Meater Cathode Voltuge

Heater cathode voltage becomes a
consideration on systems designed
for use of supply voltages of 115 or
higher, particularly where the voit-
age is alternating. In the design of
such heater arrangements, it is im-
portant to consider the maximum
heater-cathode rating of the tube.
Heater-cathode voltage ratings are
usually given in terms of peak volt-
ages; the effective voltage, therefore,
consists of the dc voltage plus the
peak voltage including any signal
voltages. If the heater cathode volt-
age is too high, the incidence of
break down of heater-cathode insu-
lation is certain to be aggravated.
Although it can be said that the life
of a tube used within its ratings will
be satisfactory, the term “satisfac-
tory” is a relative one. Tube opera-
tion will be appreciably more reli-
able if the heater-cathode voltage is
minimized. Large alternating heater-
cathode voltages can also be condu-
cive to hum. It is advisable to place
the tubes used in circuit stages sus-
ceptible to heater-cathode hum near
the ground end of the ac string. Fig.
5 shows how the heater bias voltage
can reduce the hum output.

Series-Parallel Operation

In the sections covering Steady
State Conditions and Voltage Unbal-
ance During Warm-up, all comments
were based on simple series strings.
In many military equipment, the
number of tubes employed makes it
practical to cross-tie the series string
in order to operate in a series-paral-
lel arrangement. Such operation will
greatly reduce many of the detri-

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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mental features of the series string.
Fig. 4 may be used as an example of
paralleling of heaters. The heater
currents on the tubes used for these
tests were not as diverse as dis-
cussed previously, however, the re-
sults will be proportional. The
greater the number of tubes series-
parallel strings the more will the
distribution of voltage approach that
of conventional parallel operation.

In equipments using series heater
strings, there are a number of ways
in which one tube failure may bring
about the failure of associated tubes.
For example, a heater-cathode short
in certain tubes in the heater string
may bypass or ground portions of
the string placing excessive heater
voltages on the other tubes of the
string.

Multiple failures may also result
from an open heater or filament. In
a complex arrangement in which two
parallel heaters are used within a
series string, a heater or filament
failure in one of the parallel legs
causes increased voltages on the
heaters or filaments in the other leg.
As an extreme example of this ef-
fect, an arrangement is shown in

[ — —

NO HUM =
HEATER BIAS CURRENT

=

| HEATER=~ CATHODE
HEATER VOLTAGE
VOLTAGE. i

\
TSHEATER+ CATHOOE
CURRENT

De ¢
HEATER BIAS =
CURRENT
WEATE R- CATHODE /:_ﬂ —
VOLTAGESy L
__)6- HEATER

VOLTAGE

Fig. 5: Heater bios voltage reduces hum

Fig. 6, in which two parallel 150 ma
heaters complete a string of 300 ma
ampere heaters. If one of the 150
ma heaters opened the total current
in the string would change only
slightly, but the other 150 ma heater
would experience more than four
times its normal dissipation. Even if
this tube did not fail immediately, it
would almost surely fail when the
equipment was allowed to cool off
and then switched on again.

A similar problem arises when a
resistance is placed in parallel with
450 ma heaters so that they may be
fitted into 600 ma strings. Failure of
one of the 450 ma heaters sends al-
most 600 ma through the shunt re-
sistor which normally carries only
150, an increase in power by a factor
approaching 16. There is a good

TELE-TECH & ELECTRONIC INDUSTRIES ¢ Januvary 1955

ohncon Miniaturec”

CAPACITORS ¢ INDUCTORS * SOCKETS *INSULATORS * PLUGS « JACKS + KNOBS « DIALS.« PIL

@ 2320 SECOND AVENUE SOUTHWEST * WASECA, MINNISOTA
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conserve space in compact equipment

(AND THEY'RE RUGGED! &

]
Requiring a pane! area just %" wide by %" high {the longest models extend only
1-11/64" behind panel}, these miniatures provide the ideal solution to compact desig
problems. Rugged, Johnson Miniature Air Variables will stand up under the most
rigorous conditions, delivering peak performance throughout the VHF ranges.
Soldered plate construction, oversize bearings, and heavily anchored stator su;T
ports provide extreme rigidity —torque is steady; rotor stays "put’ where sef.
Bridge type stotor terminal provides extremely low inductance path to BOTH stator
supports. Silver plated rotor contacts for low noise level at high frequencies—a]jl
other metal parts nickel plated. DC-200 treated steatite end frames maintain high
insulation resistance.

SINGLE SECTION }
Cap. per Sec. Ploles Net
Cal. No. Type No, Mox Min, per Sec. L Price {
140-10¢ SM11 5 15 5 ot 50.95
160.104 oM 8.7 1.8 9 g 1.00
160:.107 15Mm11 14.2 2.3 15 qL 1.15
160-110 20M11 19.6 2.7 a 1" 1.30
160-130 I0Mms 32 2 28 1" 1.35 1
BUTTERFLY |
Cap. per Sec. Plates Ner
Cal. No. Type No. Max. Min, Per Sec. L Price
1460.203 3MB11 3 1.5 5 T 1.35
140.205 5MB11 5.1 1.8 9 14" 1.50
160-208 omB11 8 29 15 I 1.70
160-211 t1MB11 10.8 2.7 21 [l 1.90 |
DIFFERENTIAL
Cop. per Sec. Ploies Net i
Cot. No. Type No. Max. Min. per Sec. L Price
160-303 sMA1T 5.0 15 5 ng” 1.40
160-305 IMAITL 8.7 1.8 @ et 1.55
160-308 15MATIL 14.92 £3 15 g 1.75 I
160.311 T9MA 19.6 27 el Ma” 2.00

SPECIALS—JOHNSCN Miniature Air Variables are available in production quin-
tities with the following features: 1. Locking bearing. 2. 180° stop. 3. Various shaft
extensions. 4. High torque. We will be happy to furnish quotations on your special
requirements. For complete information on standard Johnson components write rEor
your copy of the new Johnson General Products Catalog 97 5.

E. F. JOHNSON COMPAWY

|
For product informdtion, use inquiry card on last p&:ge.
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new
non-slip lacing tape

R R

L
Wik

"

GUDELACE-H"

rubber-coated nylon

FUNGUS-RESISTANT ... FLAME-RESISTANT

This new braided nylon lacing tape has a
unique rubber coating to prevent slipping.
It is easy to handle, ties securely, speeds
production because knots stay put!

Another Gudebrod development

Write for complete information
and o free trial supply today.

GUDEBROD BROS. SILK CO., 1NC.
ELECTRONICS DIVISION EXECUTIVE OFFICES
225 W. 34th Street, New York I, N.Y. 12 S. 12th Street, Phila. 7, Pa.

120

plan your

production
with
KAHLE

machinery

bulit speciticaily for | your operation

Industry leaders in
electronics, glass, and altied
fields have continuously
keyed their operations to

KAHLE Machines for over

a quarter of a century.

Your production rate, your
specifications, yonr require-
ments—are “planned-in”
KAHLE Machines.

Call KAHLE tor
"*machines

that think for you!’’

fialle|

ENGINEERING
COMPANY

1314 SEVENTH STREET
NORTH BERGEN. N. J

For product information, use inquiry card on last page.
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Series Strings
(Continued from page 119)

chance that the resistor will open
and not be caught. Should this hap-
pen replacement of the defective
tube could restore the equipment to
operation, but the open current
sharing resistor could cause greatly
reduced life of the 450 ma tubes.

No assurance of the existence, or
non-existence, of a property can be
given unless a measure of that prop-
erty is a requirement of the govern-
ing MIL-E-1 specification. Any cir-
cuit requiring properties not assured
by the specification may be very dif-
ficult to maintain in the field where
only replacement tubes procured to
the specification requirements are
available. Some of the more critical
specification considerations for elec-
tron tubes used in series heater
strings of military equipments fol-
low:

1. The test point heater current
tolerance must be smaller than pres-
ently permitted. This is a compro-
mise method for controlling the center
value resistance. It must be pointed
out that the narrowing of limits has
definite practical limitations since
the percentage of tubes used in se-
ries heater strings is low as com-

[ 300 MILLIAMPERES
‘ O—NNNN N

N7 vOLTS AC

| o— L_/\_l
| l 150 MILLIAMPERE $

150 MILLIAMPERES
13

[
=

Fig. &: Circuit designs using series-paraliel
combination illustrated are not refiahble.

pared with those operated with indi-
vidual heater voltage supply. Cross-
tying for series parallel operation,
shown in Fig. 1, will greatly relieve
the current tolerance requirements.

2. Inclusion of acceptance limits
for the lot average will help stabilize
the results of series parallel opera-
tion and improve the general series
string providing that the attribute
limits and the actual dispersion of
the individuals of the lot are com-
patible. Fig. 3 shows typical plots of
heater current distributions for two
high production types presently on
MIL-STD-200. These data are for
purposes of showing a typical single
lot distribution and should not be
considered as indicative of possible
specification changes, many factors
may influence the location of the
average of heater current. Referring
to Fig. 3, the limits for the average
as established by the usual method,
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“PIG-'I'AII.OI!ING"

. . a revolutionary new

mechanical process for higher
production at lower costs.
Fastest PREPARATION and
ASSEMBLY of
Capacitors, Diodes and all

Resistors,

other axial lead components
for TERMINAL BOARDS,
PRINTED CIRCUITS and
MINIATURIZED ASSEMBLIES.

“PIG-TAILOR" .

|
"SPIN-PIN" ",

e
The "PIG-TAILOR" plus "SPIN-PIN" — Accurately Measures, Cuts, Bends,
Ejects and Assembles both leads simultaneously to individual lengths |and
shapes — 3 minute set-up — No accessories — Foot operated — 1 hour
training time.

e & 0 @ &

PIG-TAILORING provides: PIG-TAILORING eliminates: ’
1. Uniform ¢omponent position. 6. Individual cut and bend lengths 1. Diagonal cutters. 6. Broken leads.
2. Uniform marking expasure. 7. Better Iime/rcle analysis. 2. long-nose pliers. 7. Short circuits from chppu-195
3. Miniaturization spocing control. 8. Closer cost control. 3. Operator judgment. 8. 65% chassis handling.
4. "'5" leads for terminals 9. Invaluable labor soving. 4. 90% aperator training time. 9. Excessive lead tautness,
5. U leads for printed circuits  10. Immediate cost recovery. 5. Braken components. 10. Haphazard assembly methods.

* PATENT PENDING Write for illusirated, descriptive text on “PIG-TAILORING” fo Dept.

BRUNO-NEW YORK INDUSTRIES CORPORATION

DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT
460 WEST 34th STREET NEW YORK 1, N,

17-1

To bmld u better Flyback rransformer

COIL FORM

Resinite flyback
transformer coil forms
are fabricated from select |
materials and resin impregnated by a

special process to provide optimum dielectric characteristics. 1

In volume resistivity . .. low power factor. .. resistance to [ L T ",
voltage break down...excellent thermal properties...and )
low moisture absorption...Resinite outperforms all other ! J L
resinated products. / AN s o C K ETS

Resinite flyback transformer coils are available in any /
size or shape and are notched to your specification. Deliv- | Jones Series 300 illustrated. siigm?h

ery is prompt in any quantity.
Request full information and samples.

P-306-CCT Small Plugs & Sockets for 100T°  Angle Biackets.

Plug, Cable Clamp Uses. C =
[ in Cop. -] ap or panel mounting |

RESINITE 1 . Knife-swill:h socke! cantacts @ Metal Caps, with flormed
phosphor bronze, cadmium  fibre linings,
CORPORATION plated,

———— Sales Representatives in:

New England: Framingham, Mass., Framingham 7091

New York, New Jersey: Jersey Cily, New Jersey, Journal Square 4-3574

Upstate New York: Syracuse, N.Y. Syracuse 746-80546
Maryland: Baltimore, Maryland, Plaza 2-3211

e Bar type Plug contacts brass,
cadmium plated, with cross sec-
tion of 5/32" by 3/64".

& Insulation molded baokelite,

® All Plugs and Sockets polarized,

® Made in two to 33 of:macfs.

& For 45 velts, 5 amperes.
Efficient at much higher ratings
where circuit characipristics
permit.

Philadelphia: Philadelphia, Pa. Chestnut Hill 80282

Northern Ohio, Western Pennsylvania: Cleveland, Ohio, Atlantic 1-10460
Indiana, Southern Ohio: Logansport, Indiane, Logansport 2555
Missouri, Southern lllinois, lowa: St. Lovis, Missouri, Sterling 2318
California: Pasaodena, Colifornia, $ycamore 8-3919

fvision of Canada: Montreal, Quebec, Canada, Walnut 2715
PRECISION PAPER TUBE COMPANY

2035L W.CHARLESTON ST. » CHICAGO 47,ILLINOIS

b
Ask for Jones Catalog No. 20 showing complete line of Electrical Con-
necting Devices, Plugs, Sockets, Terminal Strips. Write or wirg today.

Howarp B. JonEs Division
[ CINCH MANUFACTURING CORPORATION
l CHICAGO 24, ILLINOIS

SUBSIDIARY  OF UNITED-CARR FASTENER CORP.
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o

WRITE TODAY for your personal
B80- page .colarfully illustrated copy.

14

Mcls_é—your

with

Purified synthetic products of re-
agent quality, Controlled particle
size and shope contribute o effec-
tive control of packing and shrink-
age. Our iron oxide production
know-how can help you accomplish
best results.
®

Manufactured by highly modern
processes under rigid laboratory
control. Clip this ad to your letter-
head for o working sample.

X RED FERRIC Ox|pgs

COLUMBIAN CARECM COMPANY
MAPICO

COoOLOR DIYISION
MANUFACTURER

BINNEY & SMITH INC,, oisrriburer
380 MADISON AVENUE, NEW YORK 17, N. Y.
————

Sl

122

AURICON-PRO
$110.00

CINE-¥OICE
$695.00

$465215

WRITE FOR FREE
ILLUSTRATED
INFORMATION

For product information, use inquiry card on last .pege.

=i iEs i

16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS,
TV FILM INSERTS AND KINESCOPE RECORDINGS. ..SOLD WITH
A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED!

AP {
TRIPOD Ponﬁ;u POWER UNIT SOUND RECORDER
$325.00 526050 S1149.50

BERNDT-BACH, Inc.

6926 Romaine St., Hollywood 338, Calif.

MANUFACTURERS OF SOUND-ON-FILM RECORDING EQUIPMENT. SINCE 1931

wwWw americanradiohistorv com

Series Strings
{Continued from page 120)

would be 169 ma and 181 ma. The
effective attribute limit for an AQL
of 0.65% for a distribution as shown
would become 164 ma and 186 ma
instead of 160 ma and 190 ma as
presently specified for the type. The
distribution is such that the end (at-
tribute) limits will reject lots and
tubes rapidly as these limits are ap-
proached. Consideration, then, should
be given to the end limits if changes
are deemed advisable,

3. Some assurance of maintaining
warm-up time within certain limits
will be required for the most satis-
factory performances in series heater
strings. When such limits are con-
sidered they must be the same for
all tubes included in the heater
string.

Television Stations
(Continued from page 82)

MARINETTE
WMBV.TY; 11; Radio-TY Park; N; '115; 526; Al Alex:
ander; William R. Walker

MILWAUKEE

WCAN-TV; 25; 723 N. 3rd; C; 212; 620; Wally Wes-
ley: Lou Poller

WOKY.TV; 19; 704 W. Wisconsin Ave.; D; 230; 410;
Ralph E. Evons; Lee Bortell

WTMI-TV; 4: 333 W. State St; N, A, D; 100; 921;
Phillip B. Laeser; W. J. Domm

WTVW,; 12; 722 Empire Building; A, D; 316; 993;
Lionel Wittenberg; Soren Munkohf

SUPERIOR

WDSM-TV; &; 921 Tower Ave.; C, D; 100; 791; G. M.
Baumann; Rodney Quick

WAUSAU
WSAU-TV; 7; 714 5th St.. C, N, A, D; 89.%; 423
Rolond W. Richardt; George Frechette

WYOMING

CHEYENNE
KFBC-TV; 5; 2923 E. lLincolnway; €, A, N, D; 100;
618: Robert €. Pfonnenschmid; William C. Grove

ALASKA

ANCHORAGE

KFIA; 2; 3rd & F S85.; A, C; 13; 138; George Roland;
James C. Duncon

KTVA; 11; 4th & Denoti; N, D; 3.22;130; Jock M.
Walden; August G. Hieberst

HAWAII

HONOLULY

KGMB-TY; 9. 1534 Kapiclani Blvd.; C; 1770;
Dan Hunter; C. Richord Evans

KONA; 11; 206 Koula St.; N; 27.%; 337; Lawrence
Trombly; John D, Keoting

KULA-TV; 4; 1290 Ala Mecaona Blvd.; A, D; 26.3; 680;
Ronald T. Miyahira; Jack Burnett

104;

PUERTO RICO

SAN JUAN

WAPA.TV; 4; 357 Ponce De Lean Ave.; N, A, D; 56.2;
220; Jose Arzuaga; Delfin Fernandez

WKAQ-TV, 2, Box 5096, Puerta De Tierra Statian, C;
100; 1271; Angel P. Del Volle; R. Degade Morquez

Utility Gets Microwave

Kentucky Utilities Co., Lexington,
Ky., plans to modernize its commu-
nications system with a 160-mi. 7
station microwave system. The new
system, made by Motorola, is sched-
uled for completion by mid-1955. It
will use 15 channels and have an
ultimate capacity of 24.
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Letters l - B G wimmanis
(Continued from page 50) i .é: o |

cifications. Salient points of this solution S5 e/
for equipment manufacturers are: - . /

1. Your equipment designers should ‘5}%
work with tube makerst in earliest | I \
stages. RTMA members will be glad to ' Ty
furnish type samples and their recom- | R
mendations for your needs. I TR

2. Explore all possibilities with tube N
makers’ engineers before equipment de- | s \\.,__ _ .- ﬁ ¢
signs are finalized and production be- - Rl =il o!

gins. This will prevent serious diffi~
culties later.

3. When it is determined that stand-
ard tubes will not give satisfactory per-
formance, discuss the problem further
with the tube manufacturer. There are
two courses ol action to solve the prob-
lem, either the circuit has to be modified
or a new tube has to be considered to—
AVOID SELECTIONS.

Coax Equations
Editors, TELE-TECH:

In my article entitled “Calculating the
Impedance of Co-Axial Lines” appear-
ing in the November issue there was an
omission on my part. The symbol x was
left out on page 92, column 2, line 16
and 20 which should read p, = 4x X 107
henry/meter in rationalized practical
system and o= Y3s7 X 107 farad/meter
in rationalized practical system.

Fortunately in the calculations the
term drops out. This error does not
affect the calculations, but in the in-
terests of accuracy the x term should
have been included. I missed this sym-
bol in proofreading the copy sent to
you. Unfortunately the symbol is not
contained on the typewriter used and
an oversight resulted. Please forgive
this oversight.

E. B. Herman
Haller, Raymond and Brown, Inc.
State College, Pa.

INDUSTRY-NAVY MEET

Industrial representatives confer with Naval per-
sonnel at the Electronic Supply Office, Great
Lakes, in an efort 1o simplify the method used
1o provision Navy electronic equipments. (L. to
R.) are: L. T. Bard, Chairman, Spare Parts Com-
mittee, RETMA, which is representative of the
entire electronics industry; G. F. Wickham, Bu-
reau of Supplies & Accounts, Navy Dept.,; F. §.
LeRoy, RETMA; M, D, Cohen, ESO; W. C. Tayloe,
Bureau of Chips, Novy Dept; Cmdr. R. L. Walson,
Supply Corps, USN, Bureau of Ships; Cept. F. F.
Metzger, Supply Corps, USN, Commanding Officer
of E30; Cmdr. R. C. Sergeant, USN, ESO; H. H.
Haber, Bureau of Ships; Li. J L. Midgeit, USN,
ESO; C. 0. Granzin, ESO; L. F, Schropp and H. G.
Beauregard, RETMA.

IRE Show 1955

Precision measurement of

IDENTICAL AMPLIFICATION
phase shift is practically

::Q fﬂb&c&tf distortion free in the

CROSBY Wideband Oscilloscope, Model 320t
| Identical horizontal and vertical amplifiers al
& ‘low phase shift indication for frequencies up to
5 ‘megacycles. [

A deflection sensitivity of 35 millivolts
RMS per inch, on both amplifiers, makes the
Model 320 ideally suited for use in laboratories
requiring dccurate phase shift evaluation. |

A general purpose, high-gain instrument

=

o

See Booth Kc
No. 48)

; e =
r""%’ N jup¥

TR 8 N Ieons . . pdrticularly adapted to color televisio
tn[]s Y wiive ¢ S heasurements.  An “Oscilloscope designed b
N | VEEA [for engineers for use by engineers.

s { literature g * A

CROSBY LABORATORIES, Inc.

BOX 233 © HICKSVILLE, N. Y.

JI_ =

E-X-T-E-N-D THE RANGE OF !
your frequency standard

microwave I 3

(500 to 12,500 mc.) I

i ohf-uhf

(20 to 1000 mc.)

MODEL AM-1 MODEL FM-4

Measures and generates UHF

through X bands. Extended

frequency range possible. ||
Requires 500-1000 mc. driving,

source. Contributes no error in

accuracy and stability. When !
used with AM-1, accuracies

\ of 1 part in 10 7 may be obtained. /

Measures and generates 20 wo
1000 mc. Accuracy and stability
as good as 1 partin 107

may be realized with proper
driving source and auxiliary
measuring equipment.

For complete information and specifications
contact your nearest Gertsch represenaative or

GERTSCH PRODUCTS, INC.
11846 Mississippi Ave.
Los Angeles 25, Calif.

— GERTSCH=

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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REASONS WHY
Sl VARIABLE TRIMMER

&A% PISTON CAPACITOR S

E. Migh Surface Resistivity

8. Wide Operaling Temperaluré Ramge
10, Coaxial Tening

11. 0 Measurements Epyond 10,000
12. Précision Workmamskip

13. Busgi-proof Comslruction

14, Maat Strl{-"‘ﬂ-‘t Hﬂl‘t-ld'j Damands

1. Wermler Miorometer &djustment

2. UitFa Lingd Taning

3. Frasdom From Micraphonics

4. Mo Tuning Eacklazh

5. Megligible Tessperatwre Driit

6. High Dielecktric Strengih

7. Rugged Sheek & Wibration Resistance

ROTOR
ELECTRODE

Invar

TEMP. RANGE
—55°C to +200°C
Z55°C 10 +200°C
_55°C 1o +200°C
55°C 1o +125°C
—55°C o +125°C
—55°C 1o +125°C
—55°Cto +125°C

| _s5°C 1o +125°C
VC1GRE | 71010 | 42752100 | Glass |, tnvo  L_s5ecio y125°C

VE136 | 11010 | +100250 | Glass [special Alloy|—55*C 10 +125°C
OCther modsls available for ungroundsd azarotion, lorger renges, fixed standards, efc.

CAP. MMF| pp pER *C

Stal Quartz
11010
701020
5108
7108
11018

7te12

Opprox. zero

opprox. zero | Quortz Invor

Quartz
Gless
Glass
Glass

| Gleass |

Glass

Opprox. zero Invar
+50 =+ 100
+600 = 100
4600 = 100
+100 = 50
71610 | 4750 =100

Invar

Brass

Brass

VC 11GRB

the JF[! Eep-au-tt-r ul l.'l|r| 1l-a|Il||E Ilzt.

JFD ELECTRONMICS JFD MFG. CO., Inc.,
1442-62nd STREET, BROOKLYN 19, M. Y.

Advanfages
Extreme flexibility
Fast quiet switching
Crosstalk down 60 Db ot 10 MC
Any group of setups may he held
intact while sefting up others
Provision for spot or remote control
Strapwiring eliminated
Excellent HF characteristics
Palladium contacts
Reduced cost

& Individual magnets at
each cross-over.

crossbar

A tryly supsror switch
for

® Maximum, six conducters

MASTER CONTROL AND Compact design, small size per circuit.
MONITOR SWITCHING OF Low operating power—2.5 watts ¢ Life-tested to 100 mlllion
AUDIO & VIDEO CIRCUITS Simple *“package” instaliation operations,

Also
COMPUTERS @ TELEMETERING
TELEPHONY @ DELAY LINES
ETC.

HOLYOKE, MASS., HAS GOOD LABOR

There is an ample supply of both skilled and semi-
skilled {abor in Holyoke. Estimated pepulation, 60,000.

JAMES CUNNINGHAM, 50N & CO., INC.
T=1, Rochesier, Mew Yark Tel: BAker 7240 o

Depl:

A WONDERFUL PLANT
FOR SALE or LEASE AT OPPORTUNITY PRICES

125,000 sq. ft.—5 floors 315 x 80—light on all sides—high ceil-

ings—low power rates—overnight shipments to major eastern cities.

STANDARD GREETINGS INC., HOLYOKE, MASS.

“Tel. Helyoke 2-3263 or 5606

124 For product Information, yse ‘Inquiry card en last page,
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Transistor Parameters
(Continued from page 65)

rameters of the transistor may

change with temperature even if

the operating point remains con-
stant.

We shall, in the following, discuss
first the change in static characteris-
tics and then the change in small
signal performance for constant op-
erating point.

Change with Temperature

Fig. 9 shows, for two different

temperatures, the static output char-

Fig. 10: Input-temperature characteristics

Ebeo

__i

Fig. 11:

Transistor equivalent circuit

acteristics with the emitter current
as parameter. It may be seen that
these curves are shifted in the direc-
tion of increased collector current by
an amount I, as the temperature in-
creases. Since I, is the collector cur-
rent with open emitter we call it
collector-diode current. This current
increases exponentially with the
temperature T:
I, = 1 ec(T-T )

where I, is the dmde back current
at the temperature T,. Typical val-
ues for the constant ¢ are between
0.06 and 0.08 per degree C.

Fig. 10 shows, for three different
temperatures, the input characteris-
tics of the grounded base stage for
constant collector current. It may be
seen that the characteristics are
shifted in the direction of decreased
voltage by a constant amount AV.
This amount is approximately:

c
AV = —K, (T-T,) = — — (T--T,)
39

where c is the constant that was used
in Eq. 4.

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955
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We can therefore represent the va-
riation of the static characteristics
with temperature, by adding a cur-
rent generator and a voltage source
to the transistor (Fig. 11).

Three of the six elements of the
small signal equivalent circuits may
change with temperature: g/, g

300%

100% fr=—"""

70° 90° 4
Teo

¢ 50°

Fig, 12: Increase of haz with temperature

and «’. Because of an increase in
g’., (the leakage conductance) h,,
will increase with temperature for
all practical transistors (Fig. 12). o’
will increase above unity around 70°
C. for some transistors due to a sec-
ondary emission effect. Methods for
preventing this undesirable effect are
known,

1. J. M. Early, “Effects of Space-Charge
Layer Widening in Junction Transistors.”
Proc. IRE, Nov, 1952 p. 1401

Cues for Broadcasters

{Continued from page 63)

there is no way to tell the actual
speed if it is off more than a few
rpm. It is also useless for 45 rpm
unless a special disc is obtained.

At WGAW we use a very simple
method. Take a piece of Scotch tape
about 1 or 1% in. long and attach
it to the outside rim of the turntable
so that the tape protrudes a short
distance above the table. Rest your
hand on the cabinet next to the table
with your index finger extended
over the table edge. Each time the
table rotates the tape will slap this
finger. Keep your eye on the studio
clock second hand and count the
revolutions per minute (or use a
stop watch—Ed.)

Illinois Mfrs. Elect

Arthur J. Schmitt, pres. of Ameri-
can Phenolic Corp., has been elected
pres. of the Illinois Manufacturers’
Assn. Others named were Gordon S.
Culver, pres. of Richards-Wilcox
Mfg. Co. for first v.p, Charles S.
Craigmile, pres. of Belden Mig. Co.
for second v.p., and Leonard C. Fer-
guson, pres. of Western Newell Mig.
Co. for treas.

Mid i ie |
=,

TR 2

I

[ ... itis lighter in weight (more feet per pound),
| and the per pound price is low. Toral savings

approximately 50%.

. Kanthal DR improves the performance of
resistors and precision equipment. Its elec-
trical resistivicy is high — 812 ohms per

| circular mil foot — its temperature coeffi-

cient is low (=£.00002°C between —50° and
+150°C), and it has a low thermal EMF to

copper.

[ sulation.

| THE KANTHAL CORPORATION

4 AMELIA PLACE, STAMFORD, CONN.

Available in fine gages and all types of in-

WRITE FOR FURTHER INFORMATION AND PRICES TODAY

A portable 1ource of stendard Frequencies in the range frem 10 KC to
1000 MC. | MC crystal oscillator, 100 KC and 10 KC multivibrators.
Built in mixer end sudia ampfifier. Short tarm stability of the order of

.0005%.

‘ PRICE §165.00 F.O.B. GROTON, CONN.

A

P. O. BOX 549

TELE-TECH & ELECTRONIC INDUSTRIES * January 1955

R. F. CRYSTAL CALIBRATOR

MODEL 542

=l

CAPACITANCE METER

MODEL 543

Designed for measuring circuit capacitances krom O to 150 MMF on the
tip of @ ¢onvenient probe. Range 0.25 MMF covers 30% of the dial to
make meesurament of small cepacitances easy. Maximum resistive foad
aceoss maesured copacitance 1.5 Kilohm. Accuracy 3% or SMMF.

PRICE $175.00 F.0.B. GROTON, CONN.

NEW LONDON,

For product informotion, use Inquiry cord on last page.
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NEW unF

With the Widest
Frequency Coverage
in a Single Band

FEATURES

® Excellent coupling sensitivity.

® Fixed coupling point.

® Small grid current variation
over band.

® Calibration point every 10 Mc.

® Uses split-stator tuning con-
denser with no sliding metal
contacts.

® Standard camera socket for
tripod fixtures,

® Octagonal case for convenient
positioning.

MODEL 59 UHF

® Useful in television transmit-
ting and receiving equipment,

" SPECIFICATIONS
FREQUENCY RANGE: 430-940 Mc in a single band
FREQUENCY ACCURACY: = 2% {Individually calibrated)
OUTPUT: CW or 120-cycle modulation
POWER SUPPLY: Y17 volis, 60 cycles, 30 walts
DIMENSIONS: Oscillator Unit 453" x 212"

Power Unit 514 wide x 613" high x 72" deep

"MEASUREMENTS
CORPORATION

BOONTON - NEW JERSEY

/M@S@M

MEGACYCLE METER |

1440 page MASTER

for everything in Electronics g#

Make rapid selections from one industry-
wide MASTER CATALOG complete with
SPECIFICATIONS, ILLUSTRATIONS,
DESCRIPTIONS, DIAGRAMS, PRICES on
thousands of Radio-TV-Electronic parts

1440 pgs.

Futly catalogs
Radio-TV-

Electronic
parts &
equipment:
Tubes,
Trans-
mitters,
Test Equip-

E‘len{, Comm. { and equipment.
eceivers,
Transtormers, NEW! 1955 BUYING GUIDE

Capacitors,
Antennas,
Reslsturs,

List $6.50

Cails & Relays, $ 95 » Over 85,000 « Fully indexed |
33‘3;‘!{2}‘"5" I°" . I(;::r'ss soo 347 x11”
Hardware, 1 ilus. « Weighs 6 Ibs. t

Tools, etc., etc.
OFFICIAL BUYING
GUIOE OF THE
INDUSTRY

From leading parts distributors or write to:

UNITED' CATALOG PUBLISHERS, INC.
110 Lafayette Street. New York 13, N. Y.

_ANCHOR WELD BEAD

INSULATORS for
TRICOLOR
TUBES

extruded
AEROFLEX*

Perfect insulation . . . easy to attach . . .

channels; dust seals; flexible bumper channels.

LT DL DIV R ORI, 36-36 36th St., tong Island City 6, N. Y.

Chicago rep

economical. From
stock and to your specifications. Aiso: safety glass mounting
*polyethylene

RAvenswood 9-1494

126

For product information, use Inquiry card on last page.

Pat Malone, 3844 Sherwin Ave., Lincolnwood, L., Grchard 5-4246
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TELE-TECH &

Frequency Comparator
(Continued from page 59)

directly proportional to their numer-
ical value. This is done by using
twelve tube-operated relays to
switch calibrated resistors into one
arm of a bridge. These resistors are
chosen to add voltages in the 10 ochm
summing bridge arm which are pro-
portional to the count weight of the
particular lights to which they are
related. The relays are of sealed
type and have dual mercury-wetted
contacts giving positive action and
very low resistance. Bridge arm ra-
tios were chosen so that the maxi-
mum error introduced by the adding
process is less than the amount of
one of the 999 discrete steps that
may be generated. The recorder

Fig. 6: (o—top) Typical chart records ot a sen-
sitivity of 1 part in 10**. (b—bottom) Relative
frequency at 1 part in 16*°

slidewire is used as one arm of the
bridge and, in balancing, the mov-
able contact seeks a voltage point in
proportion to full scale voltage which
is equal to the ratio of the displayed
count te the maximum count of 999.
It thus becomes unnecessary to reg-
ulate the voltage supplied to the
bridge or to standardize the voltage
calibration of the recorder, which
results in simplification and freedom
from calibration drift. Heavy lead
wires and paralleled plug terminals
are used to connect the slidewire in
the recorder to the other bridge arms.
However, it is necassary to genzrate
a small voltage in the 10 ochm sum-
ming bridge arm to compensate for
this lead drop and set the recorder
for zero-scale balance with all relays
open. A similar full-scale recorder
calibration control, adjustable cver
a narrow range, is provided by vary-
ing the resistor In series with the
slidewire bridge arm. As with any
servo device, it is necessary to keep
the loop sensitivity below a certain
critical point to prevent overshoot-
ing or hunting in the recorder. A
slight lowering of the available
bridge supply voltage eliminated
hunting and assured stable operation
near maximum sensitivity; it also
reduced the power dissipation in the

ELECTRONIC INDUSTRIES * January 1955
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calibrating resistors.

It should be noted that the re-
corded data gives directly only the
last three digits of the difference
frequency. Thus for all beat frequen-
cies above 10 cps the fourth and
higher digits must be obtained vis-
ually from the other readout lights.
As the shaping circuits in the coun-
ter do not pass frequencies much
below 10 cps and because, for other
monitoring conveniences, the refer-
ence oscillator is generally set about
60 parts in 108 low'in frequency, the
beat frequency obtained at 1000 mc
is about 600 cps. Thus, for oscillators
differing (rom 100 xc by amounts
ranging up to = 1 part in 107, num-
bers between 50 and 70 will be reg-
istered on the fourth and fifth dee-
ades. These numbers must be sup-
plied ahead of the recorded reading
representing the last three digits of
the counted value to obtain the com-
plete beat frequencies. It is also pos-
sible to read the entire count from
the indicating lights if desired, giv-
ing parts in 10'' difference in the
compared oscillators directly. At
first thought, it might seem undesir-
able to obtain a recording of only
the last three digits of the difference
frequencies. It is this feature, how-
ever, which permits a very wide
range of difference frequencies to be
automatically recorded, for as soon
as a full scale reading is passed an-
other excursion across the chart is
begun. By keeping account of the
number of sweeps of a given channel
across the chart in either direction
and knowing the extra digits apply-
ing for any particular crossing, the
entire readings may be easily ob-
tained for successive periods.

In designing the recorder system
some thought was given to the use
of straight binary counters. By using
ten binary stages and ten relays,
1023 discrete voltage levels could be
registered, as compared to 999 levels
for the 12-relay decade system. It
was thought that the two extra re-
lays were more than justified to sim-
plify visual readout and to allow
checking the accuracy of the re-
corder periodically in following the
counted values. Counters having
either the 4-light or the 10-light
readout are readily adaptable to the
12-relay miethod.

Recorder

The recorder is used to control
the programming for the entire sys-
tem, including the switching of the
six oscillator channels and the reset-
ting of the counters after each print-
ing operation. The recorder is a
modified commercial 12-channel re-
cording millivoltmeter of the dot-

TELE-TECH & ELECTRONIC INDUSTRIES °* January 1955
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TRANS

o

HADIO

yTRA L0

WE ARE SPECIALLY ORGANIZED
T0 HANDLE BIRECT ORDERS OR
ENQUIRIES FROM GVERSEAS

SPOT DELIVERIES FOR U.S.

BILLED IN DOLLARS—
SETTLEMENT BY YOUR CHECK

CABLE OR AIRMAIL TODAY

NE

5 attent

TYPE [uu FFt|IMPED.o| O/D.
c1 | 7.3 | 150 | .36
cn | 6.3 | 173 a6
€2 [ 63| 17 A4
c22[ 5.5 | 184 | .44
€3 | 54 | 197 | .64
€33 48 | 220 ! .64
C4 | 4.6 | 229 [1.03]
ca4| a1 252 1.93'

‘MX and SM’ SUBMINIATURE CONNECTORS
Constant 50n-63n-707 impedances

TRANSRADIO LTD. 1384 Cromwell Rd. London SW7 ENGLAND  casces: rransnao, w{wnau

« Military or special yokes and focus coils designed to your specifications.

» Production yokes for TV sets.

For your answer to yoke problems write Dr. Henry Marcy today.

SVHLTON1

INSTRUMENTS

100 Industrial Road * Addison, 111. * Phone: Terrace 4-6103

www.americanradiohistorv.com
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simplify
custom
instaliation

The 4200 Sound Effects Filter and
4201 Program Equalizer ore now avail-
able in component form, as illustrated,
for the custom builder.

In addition to the flexibility of instal-
lation, all the features and character-
istics of the standard models are
retained,

The high and low sectians of either
model may be obtained seporately.
Complete wiring instructions included.

Send for Bulletin TB-4

Model 4200 Sound Effects Filter
(Send for Builetin §)

e e

Model 4201, Program Equalizer
(Send for Bulletin E)

Representatives in
Principal Cities

Frequency Comparator
(Contirued from page 127)

printing type. It originally had a
full-scale reading of 100 mv. and
operated from a dry cell voltage ref-
erence which was calibrated auto-
matically at regular intervals against
a standard cell. As the proportional
method used did not require stand-
ardization, this equipment was re-
moved. The voltage across the slide-
wire is maintained at approximately
100 mv. as a part of the bridge net-
work. The 12-channel, two-pole
commutator switch was altered to
give six channels by using only
alternate commutator segments and
changing the cam system so that two
consecutive segments are covered in
rapid succession each time a new
channel is switched on. One pole of

_this switch sequentially operates

each of six relays, which connect
each of the six oscillator channels in
turn to one of the multipliers. By
having a blank contact segment be-
tween each active contact, the diffi-
culty of momentarily having two re-
lays closed, and thus two oscillators
in parallel, is avoided. Such a con-
dition would cause considerable diffi-
culty if any of the oscillator outputs
were being used for other purposes.
The other switch pole is used to re-
set the electronic counter by having
all alternate sections connected in
parallel. Here again the blank con-
tact between each active position is
useful, as otherwise the bridging ef-
fect of the commutator brush would
keep the circuit closed continuously.
Because of the double ratcheting re-
guired for switching each channel it
was necessary to increase the gear-
ing ratio between the print wheel
shaft and the commutator shaft by
a factor of two. Also, as a counting
interval of 100 sec. was desired and
additional time was required for the
balancing and printing functions,
the time for a complete channel cy-
cle was increased from about 1 min.
to about 3 min. This was done by
addition of a concentric idler gear
and jack shaft arrangement at the
end of the cam shaft to operate the
commutator switch and printing as-
sembly at a lower speed.

Operation Sequence

The sequence of events and time

| required for each function of the re-

corder system are as follows:

a. Recorder switches off oscillator
channel measured during previous
cycle, connects another oscillator
channel to multiplier input and sends
a reset pulse to frequency and tim-
ing counters—8 sec.

b. Time delayed start pulse is gen-

n\mlfi !
\ ) ’\&\\‘

Ifs the new ADVANCE SQ —a
telephone type that hits a new high
in ruggedness and efficiency!

Only 15 milliwatts per pole will operate
the new S relay in the DPDT combina-
tion. Here is sensitivity teamed with
stable performance—the DPDT unit with-
stands 10 G's vibration from 10 to 500
cycles. When power is increased to 4G
milliwatts per pole, vibration resistance
rises to 30 G's. A single-coil relay, the
ADVANCE S is available in 1- to 5-amp
contact ratings, and in contact combi-
naticns from SPST to 6PDT. It comes
thruugh Signal Corps tumbling and shock
tests in excess of 200 G's with operating
characteristics unimpaired.

Sustained efficiency keynotes SQ opera-
tion. The use of a beryllium copper arma-
ture retaining spring insures positive
contact between armature and pivot
points at all times. Cross-bar paffadium
contacts are always properly aligned. A
wide variety of coil resistances is feas-
ible. Instead of organic insulation, the
unit employs Silicone glass, Kel-F, or
Teflon tubing. Life expectancy for 5-amp,
non-inductive loads is 150,000 cycles...
for 1-amp, non-inductive load: 1,000,000
cycles.

Open type dimensions are 17 x 34" x
1%.”. DPDT units are supplied in a
sealed container measuring 1 x 1% x 2~,
Write for literature on the SQ series.

ADVANCE ELECTRIC
AND RELAY CO.

2435-M NORTH NAOMI ST,
BURBANK, CALIFORNIA

i

RELAYS

Sales Representatives in Principal
Cities of U. S. and Canada

(HYCOR

] Lomosny. Zn:-
11423 VANOWEN STREET
NORTH HOLLYWOOD 2, CALIF,

128 For produc? information, use inquiry card on last page.
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d
RADIO ENGINEERING SHOW

March 21-24
| New York City

Once again, you'll soon have the
opportunity of appraising all of
the important new developments
of the past year in radio and elec-
tronics. In 4 days, from March 21
through 24, the | R E National
Convention and Radio Engineer-
ing Show will give you the com-
plete picture of significant
developments in the industry
achieved during the past year.

You’ll hear the presentation of
scientific and engineering papers
of vitol interest to you, corefully
orronged into reloted groups of
technical sessions.

You'll see more than 700 exhibits
in a 4-ocre panorama of all that's
new in the rodio and electronics
field, at Kingsbridge Armory and
at Kingsbridge Palace.

The Institute

of Radio Engineers
1 East 79th Street,
New York- City
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erated in counter unit, starting both
counters simultaneously—3 sec.

c¢. Timing counter totals 100,000
pulses of the 1 kc timing frequency
and stops both counters—100 secs.

d. Display relay operates allowing
recorder to balance on the propor-
tional voltage generated—b52 secs.

e. Recorder prints a dotted point
and channel coding number on chart,
print wheel clears chart and switch
prepares to connect another oscilla-
tor channel (display lights are avail-
able for visual reading through d
and e)—10 secs.

f. Functions repeated starting with
a. Time required for a complete cy-
cle—173 secs.

The somewhat odd period for a
complete cycle resulted from adapt-
ing the gear systems to a longer
period with the least complicated
changes in the existing mechanisms.
By changing the main drive gearing
and making other adjustments, a
complete cycle of events could be
completed in 150 secs. which would
permit each of the six channels to
be measured four times per hour in
sequence with the chart time cali-
brations.

Performanece

The frequency comparator equip-
ment is normally used for auto-
matically comparing a maximum of
six 100 xc precision oscillators with
a similar standard oscillator used as
a common reference. If the beat fre-
quency is obtained at 1000 Mc by
using the cavity multiplier-con-
verter unit, a maximum sensitivity
of =+ 1 part in 10*! is obtained in the
100-sec. comparison interval. A typi-
cal chart record at this sensitivity is
shown in Fig. 6 (a). A similar chart
record obtained by using the 100 Mc
converter built into the multiplier
chassis, with a maximum sensitivity
of = 1 part in 10%¢, is shown in Fig.
6 (b). The maximum sensitivities as
given result from the inherent un-
certainty of 1 count in the electronic
counter system, and thus represent
the uncertainty of the frequencies
displayed on the counter lights on
the front panel. Because of slight

errors in the proportional voltage
generator and in the recorder mech- |
anism and chart irregularities, maxi-
mum errors of this same order are
contributed by the recording system. |
The 1000-ces timing frequency may
be taken from the divided frequency |
of the reference oscillator. It may
be taken from another oscillator
agreeing with the reference oscilla- |
tor within 1 part in 108 without add- |
ing appreciable error. The average |
total errors in recording the beat fre- |
quencies have been found to bel|
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PIPELINE TO
PRECISION

T, i

MODEL WWYVR

A receiver of the instrument class wh‘i-ih is
setting a new standard for the reception and
presentation of the world’s finest standaris of
time and frequency as broadcast by tha Na-
tional Bureau of Standards from WW' and
WWVH.

The fundamental use of this recelver is in
the calibration of local equipment to ths ac-
curacy of these primary time and fraguency
standards.

This time saving instrument incorporatps all
the latest techniques for clear recepti:r:. A
glance at the front panel will at once |show
the ease of operation and instont availgbility
af the desired Radio and Audio frequencieg,

Model WWVR allows the operator full yse of
the world’s finest primary standards of fregquency
and time. All frequencies broodcast from [WWV
{or ‘W'WWwH) are accurate to one part i fifty
million. This instrument in your laboratory will
truly give youa , ., . |

PRIVATE PIPELINE TO PRECISION

~—Specifications— |
SENSITIVITY-—Better than 1 microvolt all
frequencies.
SELECTIVITY—Less than 18 KC for —60-#::-. 2.5
KC for —3db.

FREQUENCIES—Choice of three RF froni ends
delivered with receiver, 2.5, 5, 10, 15, 20
or 25 mc.

SMALL IN SIZE—Stondard 514" relay racipunel.

DOUBLE COMNVERSION—First
2 MC, crystal converter to 60 KC
IF amplifier.

FRONT EMD—Four tuned circuits at the signal
frequency for maximum sensitivity and
image rejection.

IF amplifier ot
nd

AGC ond AVC—AGC system provides constant
RF input to second detector. AVC [system
independently controls audio resulfing in

constant output on tones.
{ |

INDIVIDUAL INPUTS—Three individual| inputs
for tuned antennas plus one commaon input
for brood-bond ontenna. Balancad 300
ohm or unbolonced 72 ohm input.

Send for complete specification,
prices and delivery schedule.

\4

SPECIFIC | PRODUCTS

14515 DICKENS STREET
SHERMAN OAKS 4, CALIF.
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'a name to rememher

electromc bardware

new/!
taper pin
terminals

Four differenttypes available
including double-cnd taper,
taper from front, taper from
back, and taper from front
with blind hole. Sizes for
standard reeminal board thick-
nesses, 6r to your specifica-
tions.” Half-hatd brass 'bar,
with copper flash and elevtro-
un plate finish.

solderless
connections

A simpler and more
efficient means of making
electrical connections.
Lerco taper pin terminals
fit taper pin inserts
manufactured by
Aircraft-Marine Products, Inc.

No loose wires develop after
high and low temperature
tests, vibration tests,

and electrical noise tests.
Avoids problems

of soldering.

Write for catalog of complete
I.ezggsl.ectronic hardware to
LERCO_
DIVISION OF
LYNN-DEATRICK, .INC.
501 SOUTH VARNEY
BURBANK, CALIF. « Vi. 9-5556

For product information, use inquiry cerd ow last page,

Frequency Comparator
(Continued from page 129)

within the amounts listed.

The high-sensitivity: range has
been very useful in studying and
improving the short-interval per-
formance of the oscillators consti-
| tuting the national primary standard
of frequency and time. The fre-

quency differences recorded between |
pairs of oscillators represent average |

values for the 100-sec. sampling in-
tervals. Very-short-interval per-
formance, over periods of less than
1 sec.,, are also readily observed by
connecting an oscilloscope to the
counter input and observing the
1000-mc difference frequencies. By
externally synchronizing the oscil-
loscope with a stable audio oscilla-
tor operating at the observed fre-
duency, relative phase stability of
the two contributing oscillators may
be evaluated. Under favorable con-
ditions pairs of oscillators have been
observed to have very short time
stabilities as high as 1 part in 10
Chart recordings of several hours
duration showing comparable stabil-
ity are also frequently noted, al-
though the average deviation per
hour for the best oscillators is gen-
erally several times greater than
this.

Random Fluetualions

Random phase fluctuations in the
frequency multiplier chains were in-
vestigated to determine their con-
tribution to the very-short-time
phase instabilities observed and their
possible limitation of the suitability
for use at still higher sensitivities,
perhaps by multiplying to 10,000 nc.
This was done by supplying the same
two 100-kc oscillator outputs to two
similar dual channel multiplier-
converter units, and observing the
stability of the elliptical pattern gen-
erated by the two converters when
connected to horizontal and vertical
plates of an oscilloscope. Random
phase shifts with a maximum ampli-
tude of about 14°, and with periods
varying from 0.1 to 2 secs. were
noted. If one assumes the phase
shifts to be uniformly divided be-
tween the four channels, a maximum
phase shift per channel at 100 mc of
about 3.5° prevails. This is equiva-
lent to an uncertainty of about 1 part
in 10'® per sec. per multiplier chan-
nel as attributable to the multiplier
itself, or about 1 part in 10* for a
10-sec. observation, etc. In multi-
plying to 10,000 Mc or higher it
would thus be necessary to keep the
difference freéquencies high enough
so that random phase shifts would

TELE-TECH
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® Low noise level

® Precision

® Stability

Ihbire osx

| MOLDED RESISTORS

RATING—1 watt. \

TEMPERATURE COEFFICIENT—From approx.
+0.1%/°F for 5000 ohm values to ap-
prox. —0.2%/°F for 10 megohm values.

VOLTAGE COEFFICIENT—Rated at less than
0.02% /Volt.

UPPER TEMP. LIMIT~170°F for continuous
operation.

NOISE LEVEL —Low noise level inherent,
but at extra cost we can test and guar-
antee standard range resistors with “less
| noise than corresponds to a resistance
change of 1 part in 1,000,000 for the com-
plete audio frequency range.”

VALUES
Standard Range — 1000 ohms to S
megohms.
Extra High Value Range —Up to
10,000,000 megohms.

ag,
S ]

BULLETIN' 5409
has full details. Send for a b,

copy. Attention Dept. QR :
. B
l ,

| e pp )
| Mé INDUSTRIAL DIVISION
1

. €0,
e 10 EAST 40th ST.
NEW YORN 16, N.Y.

western District Office « Times Butiding, Long Beach, Caléf.
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5 idea starters for product

Write today for your free improvemenf in Met(]"iZEd GI(]SS
copy of this Technical Paper.

ask for data file IO6 '

In each of the components
shown here, the unique proper-
ties of metallized glass have
helped solve a design problem
and make a better product.

A basic idea starter is the

Characteristics of Metallized Glass Enclosure
e Tube. You sce six of the many
Precision Serv() Computer available sizes at the right.
. You can use these tubes 10
Potentiometers hermetically enclosec many
kinds of components. Such en-
s closure gives the components
performance characteristics
BY D. C. DUNCAN they otherwise do not have. il
General Manager, Helipot Corporation Corning’s metallizing process  {#

makes possible a true hermeti-
cially sciled enclosure. Com-
ponents encased in metallized glass enclosures are impenvious
to moisture, moulds, and atmospheric changes. Assemblies
complete with end caps are capable of withstanding gevere
temperature changes. Glass has excellent electrical charpeter-

Presented ut A1E.E. CONFERENCE ON

FEEDRACK CONTROL SYSTLMS

388 istics, and its transparency permits visual inspection. {Bond
"y strength for metallizing used on enclosure tubes has| been
- measured at 1500 to 2000 pounds per square inch.

=2

e N NN These characteristics can perhaps brouden your use oflsome
(RXARXARN) product, expand its performance limits, or reduce servicing and
“"“ ‘.‘. } minimize breakdown possibilities.

‘.f’f:!:g: ‘:‘: o) » first in precision potentiometers

Iustrated below are other applications of Corning’s Jnctal‘
lizing process. If none of them exactly meets your needs—or,
Helipor Corporation { South Pasadena, California if metallized glass characteristics suggest solutions 10 other
problems, write us vour requirements. Chances are, Wti:‘ll be

Rt Ll L T able to help you. There is no obligation.

— =T = |

CORNING METALLIZED GLASS IN- METALLIZED GLASS INSTRUMENT
DUCTANCES are made with a pre- WINDOWS are muade of both
cision that guarantces duplication tempered and untempereld glass
within close limits. When used in with metallized bands pn  the
cither FM or TV circuils, you edges. They can be easily doldered
can be sure that they will contrib- into a beze! to form a Hermetic
ute negligible drift even under seial. Available in sizes and shapes
uhusual temperiuure changes. to meet your needs. ‘]

TRANSFORMERS

Illustrated here is one of several dual fila- |
ment transformers that Lindberg has de-

d = < . MIDGET TRIMMER CAPACITORS arc METALLIZED BUSHIN%S AND

veloped specifically for industrial electronic | available in standard types from STANDOFF INSULATORS for high
i . 0.5 to 12.0 wmmfds., or they can be voltage applications. Bushings can
applications. Each of these transformers designed o your requirements. providle hermetically sealejl insula-
; o . 2 Temperature ¢oeflicient for brass tors for high voltage trapsformer
will supply the precise filament require- core units is approx. 200 ppmj/deg. and capacitor terminals. Standofl
3 C.; for invar core units, approx. 50 insulators are made of tempered

ments of TWO rectifier tubes. ppm/deg. C. low loss glass. Both can| be fur-

- - - - It -l d H q O I e .
For further information write for Specifi- mshed] InsREcEg s jees

cation Sheets E201-2 and E201-3.

TRANSFORMER DIVISION

LINDBERG ENGINEERING COMPANY T - )
2450 West Hubbard Street, Chicago 12, lllinois %WW”& Gans

CORNING GLASS WORKS, CORNING, N. Y.

New Products Division

TELE-TECH & ELECTRONIC INDUSTRIES ° Janwary 1955 For product Information, use Inqulry card on last pagd. 131
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PBroadhand R Power Met

THE CHOICE OF ALL ARMED SERVICES
FOR MICROWAVE POWER MEASUREMENTS

POWER : puLst and cw —5.W to 5W average

FREQUENCY : 20mc — 10,000Mc
ACCURACY 25 % Absolute at all ranges,

frequencies, temperatures

{
|
|
|
I
}
i
}
|
|
i
]
|
|
I
|
| ......INDICATIONS: Direct Reading
: e+ ... CALIBRATION: Compensates for All Yariables
|
|
!
i
I
i
{
|
|
|
|
|
|
i
i
i
|
|
|

«sees. R-F COMPONENTS: 3, 6, 10 and 20db Attenuators,
Bolometer Mount and Elemenis, R-F Cable

« o a0+ BOLOMETER: Broadband, High Overload Capacity

«seee. PLUMBING: 3%” and %" 50-ohm Coaxial

«se... POWER SOURCE: 115VAC +15%, 50-1000 cps

«oos0e . CONSTRUCTION: Rugged, meets all JAN, MIL re-

quirements
TYPIGCAL APPLICATIONS
Microwave Links . . . Television . . . Communications . . .

Radar . . . Telemetering . . . Signai Generators . . .
Laboratory Standards.

Write for descriptive literature to Department T17-1

Bruno -New York Industries Corporation

DESIGNERS AND MANUFACTURERS OF ELECTRONIC EQUIPMENT
460 WEST 34th STREET . NEW YORK 1, N. Y.

The Right Combination
of Properties

4 o
N e et e e e e e e S e i e i A B e e e e e e o o P S o o S e e e e e S i et i

F/o0.8, 2"
COOKE LENS
for 16 mm
“TV EYE"

WORLD'S LARGEST STOCK

] | § | |
] Coated Hl-resolution Lenses for every TY need . . . Wide-Angle,
Normal, Telephoto—114 to 20” . . . COOKE, Zeiss, Ektar, Carl
Meyer, B & L, Wollensak, Ross, Asho etc. Feafurmg all Access-

ories . . . Baffle Rings, Counterbatances, Fittings.
Foc. Maunts fit RCA, DuMont, GE. Image Orth.
Special Mounts for G P | and others. Expert Fitting
Service,
15-day FREE TRIAL, . . Unconditional GUARANTEE.
Write for Free TV LENS BULLETIN #754 tv
Serving TV since 1936

-

BURKE & JAMES, INC. 321 south Wabash Ave., Chicago 4, 11, U.S.A,

® When you seek o
material with many
properties in combina-
tion, you are probably
looking for Synthane.
It's dimensionally stable,
tough, machinable, VISRATION
light in weight, chemi- ABSORBING
cally resistant, high in
dielectric strength, heat
and moisture resistant,
and proctically un-
breakable. For full de-
tails, see our catalog.

TELE-TECH

CLOSING DATES
SYNTHANE CORPORATION ; 25”.‘ of segond monf_hypreceding date of issue, for all ads requiring

proofs, composition, foundry work, key changes, etc.
11 RIVER ROAD, OAKS, PENNA.

Monufacturers of Lominated Plastics 1st of preceding month for complete plates only—na setting.

|
I
|
|
I Ploase send me c copy of the Synthane catalog.
I
|
|

|
|
I
S ; 20th Concellations not accepted after 1st of preceding month.
|
|

of preceding month—Publication Date.
Address
City { )] State
s — — = N— .....zi'e._ ==, . =T ‘ Caldwell-Clements, Inc., 480 LEXINGTON AVENUE, NEW YORK
132  For product information, use Inquiry card on last page. TELE-TECH & ELECTRONIC INDUSTRIES ° January 1955
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from

MIKE

to

ANTENNA

(4

Your one best
source for

broadcast equipment

855 35th St, N.E,,
Cedar Rapids, lowa

261 Madison Avenue,
New York 16

1930 Hi-Line Drive,
Dallas 2

2700 W. Olive Ave.,
Burbank

Dogwood Rd., Fountain City,
Knoxville, Tenn.

Petroleum Bldg.,
Tallahassee, Florida

74 Sparks St.
Ottawa, Ontario
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Frequency Comparator
(Continued from page 130)

not reduce the instantaneous beat
frequency to zero or a negative rela-
tive value. These random phase
shifts in the frequency multipliers
are attributed principally to what is
generally called the “flicker effect,”
in the electron emission from the
tube cathodes.* These variations are
thought to result from localized ir-
regularities which are in a continu-
ous process of change at the cathode
surface. In a class-C harmonic gen-
erator this results in slight changes
in the instant of plate-current con-
duction during successive cycles
which cause a phase modulation of
the harmontc frequencies. As the
phase shift is multiplied in each
stage the input multiplier stages
contribute most of this wvariation.
For similar reasons, oscillators with
only medium short-time, or phase
stability, must be recorded with a
higher difference frequency or on a
lower sensitivity range to prevent
the instantaneous difference fre-
quency from going through a zero
value and thus giving an improper
count. To obtain proper operation on
the high-sensitivity range it is also
necessary to prevent stray coupling
from other oscillators, local broad-
casts, or from power fields from get-
ting on the multiplier input lines.
For instance, it was found necessary
to operate the switching relays on
direct current to prevent coupled a-c
fields from getting into the toroidal
transformers in the switching unit.

Applications

In addition to the normal use for
monitoring precision oscillators, the
recorder system is readily adaptable
to a variety of special test applica-
tions. Very-short interval stability
tests may be made by supplying tim-
ing frequencies of 10 kc or 100
K¢ to the rear counter and thus ob-
taining 10- or 1-sec. sampling peri-
ods. Visual tests of this type may be
made in rapid sequence by using the
manually operated controls, but
automatic recordings may be maa-.
only at about the rate of one samp-
ling determination per three min-
utes. In similar manner any {re-
quency from the low audio range to
above 100 xc may be directly con-
nected to the front or frequency
counter and average values over 1,
10 or 100 sec. intervals recorded
automatically. Ratios of any two un-
related frequencies between 1 and
100 x¢ may also be recorded by sim-
ply connecting the two frequency
sources to the front and rear coun-

www.americanradiohistorv.com
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Inquiries are invited from

those who can make signifi

benefht from, a new group

effort of utmost importand

Vanle
4
N

MISSILE SYSTEMS DIVIS

MISSILE
SYSTEMS

Research

and

Develepment

PHYSICISTS

AND ENGINEERS

contributions (o, as well as

research
and
engineering

staff

LOCKHEED AIRCRAFIT

CORPORATION

VAN NUYS « CALIFORN)
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Digital f
Connnunkaﬁon@

o= m e

________ A= e
with 1 Systems.
_ i Engineering
cxpenence I'
.+ Miniaturization
m |
the | girculit t
evelopmen
frelds E g
of ! Electromechanical
E Development
i Digital
1 Techniques
” ]
1
_________ | e e
-=-
Long-Range
Information
Transmission

New advancements in the field, of
long-range information transmission
are being made at Hughes with dig-
ital techniques.

Areas of Work

L

|

|

i
To further expand work in this arca,
Hughes Research and Developmcnt |

' Laboratories are interested in people !
' with experience in airborne com- |
\  munication systems, digital storage, |
low frequency measurements, mod- !
ulation systems, miniaturized pack-
aging, audio, IF and RF circuitry in |
the HF range, analog to digital— li
and other data conversion methods. |
|

|

[

|

[

|

I

I

|

[

1

1

i

Scientific and Engincering Staff

CULVER

cITY,

Los

ANGELES

RESEARCH | COUNTY,

AND DEVELOPMENT
LABORATORIES

CALIFORNIA

E Hughesé

Relocation cf applicant must not cause
disruption o° an urgent military proiect.
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Frequency Comparator

(Continued from page 133)
ters respectively.

By means of fairly simple auxili-
ary equipment the range of fre-
quency measurements may be ex-
tended throughout the high fre-
quency spectrum. For instance, by
using a receiver tuned to select
simultaneously the unknown fre-
quency and a calibrated marker
from any harmonic generator, such
as a 9, 10, or 11-xc¢ calibrator, an
audio beat frequency may be ob-
tained. When supplied to the front
counter this frequency may be de-
termined to 0.01 cps if counted for
100 secs. The overall comparison
precision is then the ratio of 1 to
the unknown frequency in cps times
100, or 1 part in 10? for an unknown
frequency near 10 mc.

The automatic frequency compar-
ator described has a maximum pre-
cision of about 1 part in 10!, which
equals the short time constancy of
the most stable oscillators currently
available. The effective precision of
a given measurement is thus gen-
erally limited by the stability of the
oscillators being compared during
the measurement interval. The in-
strument is very useful for contin-
tinuous automatic monitoring of a
group of primary oscillators and in
development and test work on pre-
cise oscillators for quick evaluation
of operating and design parameters.
The high sensitivity obtained by re-
cording only the last three signifi-
cant figures gives automatically the
advantage of the offset zero method
widely used, while eliminating the
difficulty of separate adjustments for
each range setting and the annoy-
ance of drift beyond the chart range.
The adaptability of this principle
and the versatility of the entire sys-
tem suggest a wide variety of appli-
cations in the field of frequency
measulement.

REFERENCES

1, L. Chase, Measuring a Va;[ymg Frequency
Elcctromc:, Vol 23 p. 110
B. w, Instrument for Short-Penod
anuency Cornpansons of Great Accuracy,
Jour. AIEE, Vol. 94, Part III pp. 3841,
January 1947

3. John M. Shaull Adjustment of High-Precision
requency and Time Standards, Proc. IRE,
Vol. 38 ﬂ)ﬂ 6-15, Jan. 1950.

Stanford ldma.n, Frequency Analysis, Modu-

lation end Noise, p. 208, McGraw-Hill Book

Co., Inc., N. Y, 1048,

R.F. Circuit
(Continued from page 62)

with polystyrene would be a flowing
of the material due to the heat of the
tube. Teflon would be more suitable
but, according to experimental tests,
will not take a firmly adhering coat

www.americanradiohistorv.com

The ANSWER

ADJACENT CHANNEL

INTERFERENCE

GUARANTEES NORMAL RECEPTICN
in the most extreme cases. Mounted
externally on TV receiver.This trap
has returned thousands of TV view-
ars to otherwise lost markets.
Moderately priced. . .

ADVANCE ELECTRONICS CO.
8510 North End Ave. OQak Park,Mich.

STOPMETERDAMAGE

FOR THE

"With Autemotic Overdeod Cot-Out Profaction

Sensitivity: 20,000 chms per volt A.C.and
D.C. 33 ranges. A.C. and D.C. volts: 3-10-
30-100-300-1000-5000 D.C. current:
50 microA—1-10-100 mA—I-10 Amp.
Resistances: 0 to 20 Megohms. Output
meter: 3-10-30-100-300-1000 voits.
Accuracy: D.C. 1.5%: A.C. 2.5%,. Dimen-
sions: BY4 x 5% x 3% ins. Weight: 3
Ibs. 8 ozs. Made by Metrix.

30 KV probe and leather case avail-

able ot extra cost.

Other Precision Eilectronic Instruments
Available. Write to:

. A. DISTRIBUTORS

m. E EEHIWEID., Inc.

230 BAYARD RD., Upper Dorby, Pa,
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Round, square, rectangular, _
size—Precision Paper Tube Co. can provide «all your paper

triangular. any shape, any

tubing needs. Your specifications are met to the most
exacting tolerances. Precision Paper Tubes are sturdy.
crush resistant, have high tensile strength and excellent

dimensional stability.

Send in your specifications for samples. Request Arbor

List of over 2000 sizes.

Sales Representatives in:

New England:
Framingham, Mass., Framinghom 7091

New York, New Jersey:

Jersey City, New Jersey,

Journa! Square 4-3574

Upstate New York:

Syracuse, N.Y., Syracuse 74-8056
Maryland:

Baltimore, Moryland, Plaza 2-3211

.057 W. CHARLESTON ST.

CINEMA

Glass epoxy
insulation brings
an expanded range
of characteristics
lo these new CESE
Switches. Wrile

for calalogue on

your letterhead.

Canado: Montreal, Quebe¢, Canado, Walnut 2715

PRECISION PAPER TUBE CO.

Philadelphia:

Philadelphia, Fa., Chestnut Hill 8-0282
Northern Chio, Weslern Pennsylvania:
Cleveland, Chio, Atlantic 1-1060
Indiana, Southern Ohio:

Logonsport, Indiana, Logonspart 2555

Missouri, Soutnern lllinois, lowa:
St, Lovis, Missouri, Sterling 2318
Colifornio:

Pasadena, Califernio, Sycameore 8-3919

CHICAGO 47, ILL.

Plont Na. 2: 79 Chopel 5t., Hartiard, Conn.
Also Mfrs. of Precision Coil Bobbins

CINEMA ENGINEERING CO.

DIVISION AEROVOX CORPORATION
11060 CHESTNUT ST. - BURBANK, CALIF.
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|

to your specificatio}zs
... for quick deliwery

You tell our engineers your
needs, and Thermador's Elec-
tronics Plant goes into imme-
diate operation. Complete,
unsurpassed facilities *and
precision craftsmanship man-
ufacture transformers that
meet your most exacting re-
guirements. '
Your completed transform-
ers are subjected to extfpme
environmental conditigns,
tested under critical lopds.
Thermador transformers with-

Precision-designed

Thermador
Transformafs

stand the severest testing —
will exceed any MIL reduire-
ments or exacting spedfica-
tions. Thermador certifiesyour
transformers without delay.

We work from your #peci-
fications to develop a frans-
former for your application,
chassis or performance stand-
ards...one Or a thoufsand.
Delivery is quick. Tell us
what you need. Call us tLday.
Request literature from:| Elec-
tronic Division, Thermador
Electrical Manufacturing|Com-
pany, 2000 South Camfield
Avenue, Los Angeles 22,![Calif,
PARKVIEW 8-2105

|

THERMADOR

Electronic Diwvision

- 4
o«
D.-'.
S EV EN LEAGUE S A H A D

o t

Q‘l’\

v

| 3019

For product information, use Inquiry card on last pugej 135
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ENGINEERS

DESIGNERS . DRAFTSMEN
Electronic Mechanical

THE MELPAR SYMBOL
STANDS FOR

Growth - Progress -
Leadership

IN RESEARCH AND DEVELOPMENT

OF ELECTRONIC EQUIPMENT
.".-..K\\

: s
Diversified and Challenging

b
£ Problems
o T s
S % o8
g N i,
& i & i S,

A reql npprecmﬂon and
recognition of
the _indlvuduul s merit cmd abjlity

AN N\

Ar}/ﬂpporlunity for
c!}xahfled men to joiy g
comptiny that is sfeudlly grhwung

A Locut-lon fhut offers
/muny udvomuge;‘»

& : oY
/AN \

Our
Technical Personnel
Representative will gice
you complete details of the
opporiunilics available to men

qualitied in the following fields:

* Network Theory

* Microwave Technique

* UNF, YHF or SHF Receivers
» Analog Computers

* Digilal Compulers

* Magnelic Tape Handling Equipment
= Photographic Equipment Design

* Radar and Countermeasures

* Packaging Electronic Equipment

* Pulse Circuitry

+ Microwave Fillers

* Flight Simulators

* Subminiaturization Techniques

* Eleclro-Mechanical Design

send complete reaume to
Technical Personnel Representative,

melpar, inc.

A Subsidiory of the Westinghouse Air Brake Co,

452 Swann Ave., Dept. TT-13
Alexandria, Virginia
or 11 Galen St., Watertown, Mass.
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of silver.

The tuning characteristics of a cy-
lindrical rotor are far from a straight
line frequency curve, as can be seen
from Figs. 7, 8, and 9. However,
proper shaping of the rotor and the
use of variable loading between grid
and plate (i.e. on end of line) and
between cathode and plate can give
a straight line frequency tuning
curve.

The effect of tube lead inductance
is also shown in Figure 9 and indi-
cates that for wide coverage a planar
type tube should be used.

The frequency coverage of the 8.2
cm line is over two to one. However,
at increased freguencies the cover-
age becomes less and less due to
the lead inductance. Since one con-
ductor rotates, it is easy to add ca-
pacity from the grid to plate of the
tube, as previously indicated, and
to increase this capacity load on de-
creasing the freguency, which can
give a straight line frequency as well
as a two to one coverage for 180°
rotation.

Most of the lines built have been
made with a two inch diameter rotor.
However, a line with a one inch
rotor was constructed and similar
results obtained. This line had a Y4
in. spacing between conductors and
showed that with careful workman-
ship the size of the line can be re-
duced.

Capacity loading from cathode
to plate must be used to obtain os-
cillations and this loading may be
variable as is the loading from grid
to plate. In fact, considerably in-
creased line loading can be used
with proper cathode to plate load-
ing without inducing spurious fre-
guencies.

If the maximum coverage is
needed, a concentric type of line
must have an outer conductor large
encugh to avoid undue reduction of
the low frequency end inductance.
A 3:1 ratio of the diameter of the
outer conductor to the rotor diame-
ter is probably needed, though with
proper grid to plate loading, a 2:1
ratio may be enough for a 21 fre-
quency coverage. The shield on a
two wire line will be of comparable
proportions.

R-¥ amplifier circuits have not
been investigated, but it is believed
that they could be designed simi-
larly to the oscillators,

1. Isely, F. C., “A New Approach to Tunable
Resonant Circuits _for the 300 to 3000 ac
Frequency Range,” Proc. !.R.E., 36, No, 8,
1017-1022 Aug. 1948.

2. Rodio Instruments and Measuremenis, Bureau
%{i Stlaéndards Circular No. 74, pp. 69-74, 2nd

3. Willoughby, E. 0., “Application of Field Plot-
tmg,’}lgl}EEJ Bart 1II, 93:275-293, 7/46.

4, “Data Sheets VI, VII, VIII, On The Resonant
Length of Capacxty Loaded % Wave Transmis-
sion Line,” 14:352,

Electronic  Engineering,
Aug. 1941,
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DON'T BUY ANY
SOLDERING IRON
UNTIL YOU SEE

C
New Lt?c'sen
SOLDERING IRON

Makes all other irons
obhsolete!

UﬁVElLlNG EARLY IN 1955

ELECTRIC SOLDERING IRON CO., INC.
DEEP RIVER, CONN.,

mininoise’

§ ACTUAL SIZE!

Misinoise Cadle, made anly
hy Mizrodod, 18 Idasl for
luw signal el and high
"-'|P’l|'|l|'|rl rﬂl"'l'lll"d"[ﬂi 5]
By dI[I|I.dHH Easta, Mlnl
maise redices nois

WRITE for data or 8 inin lile
and Micmdol: cogy assenibies.

MICRODOT

1424 FERM QMT STREET
50, PASADENA = CALIR,
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TELE-TECH ADVERTISERS — JANUARY, 1955

ACE ENGINEERING & MACHINE CO. ....... 42
Agency—Harry P. Bridge Co.

ADAMS & WESTLAKE CO, .........ccvennn 89
Agency—Henri, Hurst & McDonald,

ADVANCE ELECTRIC & RELAY CO. ......... 128
Agency—Allen, Dorsey & Hotfield, Inc.

ADVANCE ELECTRONICS CO. .........: ... 134

AEROVOX CORP. 98
Agency—Austin €. lescarboura & Staff

AII!DESIGN INC., .......... 080000000 08088 96

A ency—Hurry P. Bridge Co
AI.FORD MANUFACTURING Ce., INC. ......., 113
Agency—Engineered Advomsmg

AI.I.IED RADIO CORP. .......... BO000aDa000 118
Agency—George Brodsky Adv.
AlPI-lA METALS, INC. ...... treirnesencenns 104

Agency—Jules Wogner Adv.

AMERICAN ELECTRONIC LABS., INC. ........ 90
Agency—Arthyr Koplan Adv.

AMERICAN LAVA CORP, ..........c..... ve. 35
Agency—Fower and Condon Adv.

AMERICAN MICROPHONE CO. ............ 100
Agency—Baber, Krous & Woolsey, Inc.

AMERICAN PHENOLIC CORP. .....-..ccc0ve 105
Agency—Burton Browne Adv.

AMPERITE CO. ....... e iaee e 116
Agency—H. J. Gold Co.

AMPEX CORP. ......cccc0nancrvnnn vreeees 95
Agency—Boland Associates

ANCHOR INDUSTRIAL CO., INC, .......... 126
Agency—Richard & Gunther Inc.

ARNOLD ENGINEERING CO. .........c....0 4
Agency—Walker & Downing, General Agency

ARTOS ENGINEERING €O, ..ccovrvvenrarans 22
Agency—Cramer-Krasselt Co.

AUDIO DEVICES, INC. .........-... 008 A000 39

Agency—llncka:d & Company, Inc.

BELL TELEPHONE LABORATORIES .......... 52
Agency—N. W. Ayer & Son, Inc.

BENDIX AVIATION CORP, RED BANK DIV. .. 117
Agency—MocManys, John & Adams, Inc.

BERLANT ASSOCIATES ........c00vveuna.r. 45
Agency—Carson Roberts Inc.
BERNDT-BACH, INC, . .........cciiuiiannnn 122

Agoncy—Abbon Kimball Co of Colif., Inc
BLAW KNOX O,
Agency—Ketchum, Mocleod & Grove,
BRUNO-NEW YORK [INDUSTRIES COI!P. 121 132
Agency—Jaman Adv. Inc.

BURKE & JAMES, INC. ......ciieviceconnn . 132
Agency—W:Ihum Futterman Advertising

BURNELL & CO., INC. ....c.cicivvesnress 2
Agency—Hicks & Greist, Inc.

BUSSMANN MANUFACTURING CO. ......... 27

CALDWELL-CLEMENTS, INC. ........... 102, 103

CANOGA CORP. .......ocuvvunnssnsnnnsss 111
Agency—Elmer W, Ayer Adv

CENTURY LIGHTING CO. ...........o00uenn. 84
Agency—William H. Weintravb Co., Inc,

CHESTER CABLE CORP. ...........c000uuun 50

Agency—George Homer Mortin Assoc.
CHICAGO TELEPHONE SUPPLY CORP. . 17, 18
Agency—Burton Brawne Adv.
CINCH MANUFACTURING CORP. ............ 83

Agency—D. T. Campbell nz.

CINEMA ENGINEERING CO. ............... 135
Agency—R. L. Power

CLEVELAND CONTAINER CO. ........ veree. 97
Agency—Nesbitt Service Co.

COLLINS RADIO €O. ....co..vvivnvenrer.. 133
Agency—W. D. Lyon Co.

COLUMBIAN CARBON CO. ................ 122

Agency—Samuel Croot Co., Inc.
COMMUNICATION ACCESSORIES CO. ........ 37
Agency—Carl Lowson Advertising Co.

CORNING GLASS WORKS ............ 500000 131
Agency—Chorles L. Rumrill & Co., Inc.

CROSBY LABORATORIES, INC. ............. 123
Agency—C. M. Johnson & Associates, Inc.

CUNNINGHAM, SON & CO., JAMES ........ 124

DAVEN €O, ...iververoroncennnacanrns Cover 3
Agency—Art-Copy Advertising Agency

DIAMOND MICROWAVE CORP, ..... eeee.s 90

Agency—Robert Hartwell Gobine Adv.

EISLER ENGINEERING €O, ................. 1s
Aqency—Powerod Co.

EITEL-McCULLOUGH, INC. ................. 25
Agency—Conner-Juckson-Walker-McClure Adv.

ELECTRIC SOLDERING IRON cCO., ..., .. 136
Agency—E. J. Lush,

EI.EC'I'I!O MO'I‘IVE MANUFACTURING Co. .... 85
Agency—Cory Snow, Inc.

FORD INSTRUMENT CORP. .......... BaDano ]
Agency—G. M. Basford Co.

FREED TRANSFORMER CO., INC. ........... 138

Agency—Fronklin Advertising Sesvice

GATES RADIO CO. ...vcivorerccororsanne 28
Agency—Bariz Advamsmg Anancy

GENERAL ELEC'I'RIC (s B AnBoo000caa0000 19, 49
Agency—Maxan, Inc.

GENkRAl PRECISION LAB,, INC. .......... a7
Agency—Burke Dowling Adums, Inc.

GENERAL RADIO CO. .. v rerrvenrocconnsns 43
Agency—K. E. Morong Co.

GERRY CO., ME, .........co0unr sersaess 134
A ency—Femberg & Gluss Adv., Inc.

GERTSCH PRODUCTS, INC. ..... trseseeseces 123
Agency— Don Larson Ad

GRAY RESEARCH & DEVEI.OPMENT Co. ..... 99
Agency—Taylor & Greenough Co.

GUDEBROD BROS. SILK CO., INC, .......... 120
Agency—Lee Romsdell & Co., Inc,

GUDEMAN CO. .......ccc00encn reas 23
Agency—Burton Browne Advermlng

HELIPOT CORP, c.ccvocccoannnn H00005 00000 Ush]
Agency—Darwin H, Clark Co.

HEPPNER MANUFACTURING CO. .civiiennen 114
Agency—Burion Browne Adv.

HERMETIC SEAL PRODUCTS CO. .......... . 24
Agency—An-Copy Adverlising Agency

HOPKINS UNIVERSITY, JOHNS ............. 138

HOUSTON FEARLESS CORP. ..civirrasncone: 40
Agency—Taggart & Young Adv.

HUGHES AIRCRAFT CO. .. -ccovccnercannnes 53
Agency—Foote, Cone & Belding

HUGHES RESEARCH & DEVELOPMENT
LABS. . .c.-iciinnnsa-tasasonnnssns 100, 134
Agency—Foote, Cone & Boldlng

HUGHEY & PHILLIPS ... .cccoccccsrscecns .. 138
Agency—Welsh, Hollonder & Coleman Adv.

HYCOR CO., INC, ....cccuteerssons vereres 128
Agency—Allen, Dorsey & Hatfield Inc.

1L5CO COPPER TUSE & PRODUCTS INC. ..... 122
Agency—Julian J. 8ehr Co.

INSTITUTE OF RADIO ENGINEERS .......... 129

Agency—Conti Advertising Agency, Inc.
INTERNATIONAL RECTIFIER CORP. .......... 38
Agency—Robert Black, Advertising

JFD MANUFACTURING CO. sevc.vvveeronae.. 124
Ageacy— Delphi Advemsmg, Inc.

JOHMNSON CO., E. F. .....civcvrctsnencess ney
Ag:ncy—Fn‘esIone Goodman Advertising

JONES DIV., HOWARD B., CINCH MFG. CORP. 121
Agency—Symond, MacKonzu & Co.

KAHLE ENGINEERING €O, .....ivcnvesecccs 120
Agency—Conti Advertising Agency, Inc.

KANTHAL CORP. ......cccvcvecnvacnsccs .. 125
Agency—PS Advarimng, Inc.

KEAR:OTT CO., INC. ......... teerreesies B8
Agency—WosIern Adv. Agency, nc.

KESTER SOLDER CO. .. fetesiseeeeesans 47
Agency—Payl J. Steffen Co

KLEIN & SONS, MATHIAS ............ ee. 101

Agency—Buchen Co.
KOllSMAN INSTRUMENT CORP. ..
Agency—Schaeler & Favre Adv.

teerrsenes 48

LINDBERG ENGINEERING CO, .............. 13
Agency—Saurders, Shrout & Associates, Inc.
LOCKHEED AIRCRAFT CORP. ..........c.0.. 133

Agency—Hal Stebbins Inc.
LORAL ELECTRONICS CORP. ........c.0.0a. 13
Agency—Richord & Gunther [nc.

LYNN DEATRICK, INC. .................. 130
Agency—Con Lorson Adv.

MALLORY & CO,, INC,,P. R, ......... eea. 36
Agency—Aitkin.Kynett Co

MEASUREMENTS CORP. .....0o:vvvsronnonnn 126
Agency—Frederick Smith Adv. Agency

MELPAR, INC, . ... .....c.ciiivinnannnnns 136
Aq:ncy—-Equny Advertising Agenacy

METHODE MANUFACTURING CORP. ......... 92
Adeacy --Sander Rodkin Adv. Agency, Ltd.

METRONIX INC. ................ 000000000 125

MICRODOT DIV,, FELTS CORP, ............ . 136
Agency—Hicks & Greist of Colif., Inc.

‘NORRIS-THERMADOR CORP. ... ............. 135

Apgency—West-Marquis, Inc.
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Agency—Graves & Assoc.
ORRADIO INDUSTRIES, INC. ............

OSTER MFG. CO.,
Agency—Burion Brawne Advertising

ONAN & SONS INC.,, D. W. ......... [ 106

PHAOSTRON CO. .......coviiuiavanonns ... 109
Agency—Teri Poli Advertising

PHILCO CORP. «,ccvivnieninoncncanaonns .. 41
Agency—Hutchins Adv. Co., Inc.

POLARAD ELECTRONICS CORP. ...... . 5, 51
Agency—Jomes R, Flanagan Adv. Agency

POTTER CO. .....couvvvvvrasstocnnannn 30
Agency—Symonds, MucKenz:e & Co

PRECISION PAPER TUBE CO. ........ veido.. 135
Agency—Symonds, MocKenzie & Co.

PRESTO RECORDING CORP. .......... e 29

Agency—Lewin, Williams & Saylor, |

RADIO CORPORATION OF AMERICA
Cover 4, 10, 11
Agency—A! Paul Lefton Co.

RADIO MATERIALS CORP. ............. Cover 2
Agency—Tutner Advertising Agency

RAYPAR, INC. .....covtivoncannnoncee vde.. 108
Agency—Buti Roberts & Assoc,

RESINITE CORP, ......convevunns veveades 120
Agency—Symonds, MacKenzie & Co

ROBINSON AVIATION, INC. ...cvvernnnn ... 15

Agency—Platt, Zachary & Sutton, lnc.

|

SHALLCROSS MFG. €O. ....covvereeen... 110
Agency—Harry P, Bridge Co. l

SHURE BROTHERS, INC. ........ccc...0 fooe 16
Agency—Henry M. Hempstead Co. ]

SIGMA INSTRUMENTS, INC. ........... oo 118
Agency—Meissner & Culver Inc

SORENSON & CO., INC. ... civoencnneantine 34
Aqency—Moore & Co., Inc.

SPECIFIC PRODUCTS CORP. .......... cofees 129
Agency—Allen, Dorsey & Hatfield, lne.

SPRAGUE ELECTRIC CO. ......... A 8 8
Agency—Stuart Sande Advertising

SPRAGUE ELECTRIC CO. .............. foee 54
Agency—Horry P. Bridge Co.

STACKPOLE CARBON CO. ............. feer 44
Agency—Harry P. Bridge Co.

STANDARD GREETINGS, INC. ........ .I. ... 124

STODDART AIRCRAFY RADIO €CO. ...... vea 107
Agency—Allen, Dorsey & Hatfield, Inc. |

STONE PAPER TUBE CO. .....:rcc00sse beee 26
Agency—Reobert M. Gamble, Jr. Adv.

SYLVANIA ELECTRIC PRODUCTS, INC. ... . 20, 93
Agency—J, Walter Thompsen Co.

SYLVANIA ELECTRIC PRODUCTS, INC, ....... 112
Aqency—Deutsch & Shea Adv. |

SYMTHANE CORP. ..... coccosesscosochine. 132
Agency—Arndi-Preston- Chapm-l.amb "8 Kee , Inc.

SYNTRONIC INSTRUMENTS, INC. ......d.... 127
Agency—Burton Browne Adv.

YEXAS INSTRUMENTS, INC. .......c0nn ‘ ee 7
Age on L. Baxter, Inc.

nANsnAmo LTD. ceeneneenses .{ 127
Agency—Reynell & Son Lid.

TRIAD TRANSFORMER CORP. .........J...0 104

ency—Mann Advertising Co.,

TRUSCON STEEL DIV., REPUBLIC STEEI. ORP. 46
Agency—Meldrum & Fewsmith, Inc.

TUNG §OL ELECTRIC, INC, ........ vee 32

Agency—E. M. Freyslcdt Associates, lnc

UNITED CATALOG PUBLISHERS, INC. ..|.... 126

Agency—Daniel Dekoven Adv.
UNIVERSITY LOUDSPEAKERS, INC.
Section Two pp. 144

Agency—George Gero Advertising

VARIAN ASSOCIATES ...... 5080883000 L. 9N
Agency—Boland Associates

WATERMAN PRODUCTS CO. .......... PEEeT: 94
Agency—Abner J. Gelulo & Assoc., Inc.
WHITE DENTAL MFG, CO., §. 5. ...... | R 130

Agency—Peterscn & Kempnet Inc.

While every precaution is taken to Insurq accuracy,
wa :cmnoI g._uaruntee cgamsl the possibjlity of an
oce ge or i in the ?repcmﬁon

of this index.
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No. 1040 VACUUM
TUBE VOLTMETER.
Self contained — A.C,
operated. High imped-
ance — wide frequency.
For use at audio and
supersonic frequencies.

No. 1010A COMPAR-
ISON  BRIDGE. Self
contained — A.C. op-
erated. ldeal for labo-
ratory and production
testing of resistors,
condensers and induc- |
tors.

METER. DIRECT
READING. Self con-
tained—A.C. operated.
Electronically regulatec
supply, | megochm to
2 million megohms,

No. 1020B MEGOHM.

No. 1060 VACUUM
TUBE YOLTMETER, A
50 megohm input im-
pedance wide frequen.
¢y range V.M. for yse
at audio and super-
sonic frequencies.

No. 1030 LOW FRE-
2UENCY Q@' {INDi-

ATOR. DIRECTYT
READING. Measures
"Q" factor of coils,

also inductances, diss
tributed capacity, im-
pedances and dieiectric

loss.

No. T1110A INCRE-
MENTAL INDUC-
TANCE BRIDGE, For
accurate testing of
communication and tel-
evision components un-
der load conditions.

TRANSFORMERS & FILTERS

TOROIDAL INDUC-
TORS, 60 CPS to 1
MC. Aiso miniature in-

b~ T { ductors from 1000 CPS
3 to 100 KC.

DUSTRY,
NEWS ™

i IN
] fubasg (22

(Continued from page 115)

Henry V. Erben, Executive Vice-
President of General Electric Co. has
become group executive in charge of
the Distribution, Robert Paxton, also
Executive Vice-President, succeeds Mr.
Erben as group executive in charge of
the Apparatus Group.

Forrest J. Beard has been named
ass’t advertising mgr. of Ampex Corp,,
Redwood City, Calif. In the same com-
pany, Armand L. Klein and J. Gordon
Stillson have been appointed field en-
gineering representatives, Klein to
operate out of Atlanta and Stillson out
of Dayton.

t Robert G. Marchisio has been ap-

pointed a vice president of CBS-Hytron,
division of Columbia Broadcasting Sys-
tem, Inc. He will have general authority
in all CBS-Hytron operations.

! R. G. Marchisio

MILITARY PULSE
TRANSFORMERS. Con-
structed to MIL - T - |
27 specifications. De-
signed for optimum
pulse performance.

Hermeticaily sealed —
constructed in accord-
ance with MIL - T . 27
specifications.

MINIATURE AUDIO, 1

HERMETICALLY
SEALED COMPO-
NENTS. Constructed in
accordance with MIL -
T - 27 specifications,

g

PRECISION FILTERS.
10 CPS 1o | MC.

MIGH FIDELITY. i, DB
20 CPS to 30 KC.

COMPLETE CATALOG ON REQUEST

FREED TRANSFORMER (0., INC.

1726 Weirfleld St.

138

Brooklyn {Ridgewood) 27, N. Y. )

For product informatien, use Inquiry card on last page.

J, 1. Clark

Admiral J. J. (“Jocke”) Clark (Re-
tired) has been appointed vice presi-
dent of Radio Receptor Co., Inc.

Rear Admiral J. S. Laidlaw, U. S.
Navy (Retired), has been named staff
assistant to Alden E. Acker, president
of Hycon Mfg. Co., Pasadena, Calif.

John R. Howell has been named
sales manager and director of Sterling
Electric Motors, the .home office of
which is located at 5401 Telegraph Rd.,
| Los Angeles 22, Calif. Mr. Howell will
| direct the 24 district offices and the
| more than 400 distributors and service
representatives of the company.

Stephen A. Keller has been made
general manager of the Heiland division
of Minneapolis-Honeywell Regulator
Co., Minneapolis, Minn. Mr. Keller was
formerly the general manager of M-H’s
valve division. The Heiland division,
formerly the Heiland Research Corp.,
Denver, Colo. was but recently pur-
chased by Honeywell.

0. 0. Schreiber, assistant to the pres-
ident of Philco Corp., Philadelphia, Pa.,
has been made a corporation vice
president. He will continue to handle
special assignments for the president
and the board chairman, and will act as
secretary of the policy and manage-
ment operations committees.

www.americanradiohistorv.com
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the ANSWER to

greater flexibility and simplification
of installation — a combination
Photo-Electric Control & Beacon Flasher

ri Photo-Tube Head

1" Conduit Tap . May Be Tomed
n " .
Split-Boll Type —\_ | ——— %" Conduit

Connectors

Mercury
Tilt-Swiich

Mercury Plunger

17 Conduit Tap Line Relay

Model LC 2074 Tower Lighting
Control Unit

Three Models: for two, three, four,
ond five light leve! categories.
Models LC 2072 and LC 2073 provide for
alternate flashing of two beaton levels.

Write for Bulletin HPS-135
HUGHEY & PHILLIPS, INC.

Manufacturers of
300MM Code Beacons, Obstruction Lights,
Photo-Electric Controls, Beacon Flashers,
Microwave Tower Control & Alarm Units,
Remote Lomp Failure Indicator Systems,
and Complete Tower Lighting Kits.

3300 North San Fernande Blvd.
BURBANK, CALIF.

ELECTRONEC
ENGINEERS
TO DEVELOP
TRANSISTOR
CIRCUITRY

Opportunity to study fundamental
transistor circuit problems and to apply
transistors i the design of receciver,
guidance and control systems of guided

missiles.

Transistor experience desirable but not
essential.

Located in residential suburb of Na-
tion’s Capital. Advanced educational
facilities available. Moving expenses
paid. Other liberal benefits.

Send resume to G, B, Mayfield
APPLIED PHYSICS LABORATORY
THE JOHNS HOPKINS UNIVERSITY

8621 Georgia Ave., Silver Spring, Maryland
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304
305
306
307
308
309
309A
310
311
312

314
115
316
317
318
313
320
321
322
323
324
325
326
327
328
329
329A

331
332

Write

you want Information. See list chove and en next page.

YOUr COMPONY .. . . oot ar v v e

Address

Your name . ..

Your title . .

CALDWELL-CLEMENTS, INC., 480 Lexington Avenuc, New York 17

LEADING MANUFACTURERS

are using space in this issue to acquaint you
with their products. Perhaps you want more in-
formation on some of them—on one or two, or
possibly a score. You can cover all of your
needs with the cards below. They are convenient
and postfree.

Ace Engineering & Machine Co.—Screened enclosures

Adams & Westlake Co.~—~Mercury relays

Advance Electric & Relay Co.—Miniature relays

Advance .Electronics Co.—TV wavetraps

Aerovox Corp.—Sealed .electrolytic capacitors

Airdesign, Inc.—Transformers

Alford Manufacturing Co., Inc.—TV transmitting antennas
Allied- Radie Corp.—Electronie supply catalog

Alpha Metals, Inc.—Printed circuit fluxes & solders

American. Electronic Labs., Inc.—Laboratory video amplifier
American. Lava Corp.—Ceramics

American Microphone Co.—Microphone, phono cartridges
American Phenolic. Corp.—Potted a-n connectors

Amperite Co.—Delay .relays & ballast regulators

Ampex Corp.—Amplifier-speakers, recorders

Anchor-Industrial Co., Inc.—Insulators for tricolor tubes
Arnold Engineering Co.—Tape-wound magnetic cores

Artos Enginecering Co.—Automatic wire cutting & stripping
Audio Devices, Inc.—Magnetic tape

Bell Telephone Laboratories—Radio -relays

Bendix Aviation Corp., Red Bank Div.—Reliable electron tubes
Berlant Associates—Tape recorders

Berndt-Bach, Inc,~-16mm sound-on-film equipment

Blaw-Knox Co.—Antenna towers

Bruno-New York Industries Corp.—Component assembling system
Bruno-New York Industries Corp—Broadband RF power meters
Burke & James, Inc.—TV lenses

Burnell & Co., Inc.—Variable toroids, telemetering filters
Bussmann Manufacluring Co.—Fuses & fuse holders

Cénogn Corp.—Wobbulators

Century Lighting Co.—TV lighting & controls

Chester Cable Corp.—Wires & cables

Chicago Telephone Supply Corp.—Volume controls for color TV
Cinch Manafactaring Corp.—Parts for automation

in ‘boxes the code numbers of products for which

Not good after Mar, 1, 1955

© e 4 s s 4 s s s

TELE-TECH—JAN. 1955

NQUIRY CARD

Do you want more information about PRODUCTS

advertised in

TELE-TECH

& ELECTRONIC INDUSTRIES

Use the convenient postage-
free cards below to get informa-

tion quickly about products |
listed here—all advertised in |
this issve |

333 Cinema Engineering Co.—Switches for instruments

334 Cleveland Container Co.—Laminated paper base phenoli.'p tubing

335 Collins Radio Co.—Broadcast equipment |

336 Columbian Carbon Co.—Red ferric oxides

337 Communication Accessories Co.—Subminiature toroids, l

338 Corning Glass Works—Metallized glass

339 Crosby Laboratories, Inc.—Wideband oscilloscope

340 Cunningham, S8on & Co., James—Crossbar switches [

341 Daven Co.—Precision resistors i

341A Diamond Microwave Corp.——~Waveguide & Microwave ccl'r_nponents

342 Eisler Engineering Co.~~Indexing turntables

343  Eitel-McCullough, Inc.—Pulse klystrons l

344  Electric Soldering Iron Co.—Soldering irons |

345 Electro Motive Manufactaring Co.—Miniature dippcq mica
capacitors

346  Ford Instrument Corp.—Automatic contrcl systems 1

347  Freed Transformer Co., Inc.—Test instruments & transformers

348 Gates Radio Co.—Transcription turntables

349  General Electric Co.—Germanium power rectifiers

350 General Electric Co,—Uni-level amplifiers !

351 General Precision Lab., Inc.—Remote control TV camera

352 General Radio Co.—Potentiometers I

353  Gerry Co., M. E—Multi-range meters |

354 Gertsch Products, Inc.—VHF-UHF microwave zenerntc;rs

355 Gray Research & Development Co.—TV opaque & trahsparency.

projector

356  Gudebrod Bros. Silk Co., Ine.—~Non-slip lacing tape I

357 Gudeman Co.—Capacitors, filters, transformers 1

358 Helipot Corp.—Paper on servo pots ’

359 Heppner Manufacturing Co.—TV centering device

360 Hermetic Seal Products Co.—Glass-to-metal seals

Listings continved on rlext page b
| ‘

Use these postage-free cards to get further informiation

Write In boxes the ¢ode numbers of products fer which
you want information. See list above and on noir page.

YOour COmPanY. . . . seiem ¢ o o s whele ool o ool o s Ao . .1' Boo o
Address ......... o ohbt b FTLE S A 6G o B o
|
Your namelu i e -l e o Jhg L. PR L e i ......
Yourtitle ................. . ..., Sl - |
|
TELE-TECH—JAN. 1955 |

CALDWELL-CLEMENTS, INC., 480 Lexington Avenva, New \lorﬁ. 17
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PRODUCT INFORMATION?

If that is what you need, use the cards
below to get it quickly, through . . .

TELE-TECH

£ ELECTRONIC INDUSTRIES

Listings continued from preceding page

361 Hopkins University, Johns—Engineering personnel 196 Polarad Electronics Corp.—Microwave power meter, klvstron
362 Houston-Fearless Corp.—TV camera heads tester

363 Hughes Alrcraft Co.—Silicon junction diodes 397  Potter Co.—Capacitors, noise filters

364 Hughes Research & Development Labs—Engineering personnel 398  Precision Paper Tabe Co.—Paper tubing

365 Hughey & Phillips—Photo-clectrie control & beacon flasher 399 Presto Recording Corp.—Recording discs

366 Hycor Co., Ine.—Sound effects filter, program equalizer 100 Radio Corporation of America—Color TV test D

367 Ilsco Copper Tube & Products Inc,—Connectors, fuse clips, 101  Radio Corporation of America—Series string tubes

terminals 402 Radio Materials Corp.—Ceramic disec capacitors
368 Institute of Radic Engineers—Radio Engineering show 403 Raypar Inc.—Transformers for printed circuits
369 International Rectifier Corp.—Selenium rectifiers 404 Resinite Corp —Transformer coil forms
370 JFD Manufacturing Co.—Variable piston capacitors 405 Robinson Aviation, Inc.—Vibration & shock mountings
371 Johnsom Co., E. F.—Miniature air capacitors 406 Shalleross Mfg. Co.—Decade resistance & voltage dividers
372  Jomes Div., Howard B., Cinch Mfg. Corp.—Plugs & sockets 407 Shure Brothers, Ine.—Ceramic pickup cartridge
373 Kahle Engineering Co.—Production machinery 408 Sigma Instruoments. Inc.—Relays
374 Kanthal Corp.—Resistance wire 409 Sorenson & Co., Inc.—Electronic AC voltage regulator
375 Kearfott Co., Inc.—Microwave equipment, X-band test set 410 Specific Products Corp.—WWYV receiver
37¢ Kester Solder Co.—Flux core solders 411 Sprague Electric Co.—Subminiature paper capacitors
377 Kleln & Sons, Mathlas—Pliers 412 Sprague Electric Co.—Miniaturized wirewound resistors
378 Kollsman Instrument Corp.—Synchro transmitters, monitors 413 Stackpole Carbon Co.—Resistors, switches, cores
379 Lindberg Engineering Co.—Dual filament transformers 414 Btandard Greetings, Inc.—Plant facilities
380 Lockheed Aircraft Corp.—Engineering Dersonnel 415 Stod;it:rt Aircraft Radio Co.—Radio interference & field intensity

meters

381 Loral Electronic Corp.—Military electronic equipment

382 Lymn-Deatrick, Inc.—Electronic hardware

383  Mallory & Co., Ine., P. R.—Vibrators

384 Measurements Corp.—UHF megacycle meter

385 Melpar, Inc.—Engineering personnel

386 Methode Manufacturing Corp.—Tube accessories & electronic

416 Stone Paper Tube Co.—Impregnated paper tubes

417  Srlvania Electric Products Inc—Ruggedized tubes

418 Sylvania Electiric Producis Inc.—Traveling wave tubes
419  Sylvania Electric Products Inc.—Engineering personnel
420 Synthane Corp.—Laminated plastics

hardware 42! Syntronic Instruments, Inc.—Yokes, focus colls
387 Metronix Inc.—R.F. crystal calibrator, capacitance meter 422 Texas Instruments, Inc.—Junction transistors
388 ‘Microdot Div., Felts Corp.—Low-noise cable 423 Transradio Ltd.—Low capacitance cable
389 Norris-Thermador Corp.—Transformers 424 Triad Transformer Corp.—Instrument transformers
390 Onan & Sons Ine., D. W.—Standby electric plants 425  Trascon Steel Corp., Republic Steel Corp —Antenna tewers
391 Orradio Induastries, Inc.—Recording tape 426 Tung-Sol Electric Inc.—Series string tubes

427 United Catalog Publisher, Inc.—Electronic catalog
428 University Loudspeakers, Inc.—Loudspeakers, drivers
429 Varian Associates—Reflex klystron

394  Philco Corp.—Hermetically sealed transistors 430 Waterman Products Co.—C-R tubes, oscilloscopes
395 Polarad Electronics Corp.—Microwave signal generators 431  White Dental Mfg. Co., 5. §.—Molded resistors

392 Oster Mfg. Co., John—Motors, servos, blowers
393 Phaosiron Co —Custom panel instruments

TELE-TECH
NOT GOOD AFTER
MATgDcAQRD v MARCH 1, 1955 & ELECTRONIC INDUSTRIES
480 Lexington Avenue, New York 17, N. Y.

FIRST CLASS

PERMIT No. 22273
(Sec. 34.9, P.L.&R.)

NEW YORK, N.Y.

FIRST CLASS

PERMIT No. 22273
{Sec. 34.9, P.L.&R.)

NEW YORK, N.Y.

BUSINESS REPLY CARD

NO POSTAGE STAMP NECESSARY IF MAILED IN UMITED STATES

POSTAGE WILL BE PAID BY
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NEW YORK 17, N. Y.

Caldwell-Clements, Inc.
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Only 1/4" in diameter by 5/16"
long, yet is available in values as
high as 400,000 ohms:

4¢ Fully encapsulated

i Can be obtained in tolerances as close as +.02%

4t. Standard temperature coefficient is =20 PPM/°C.
Special coefficients can be supplied on request

NEW Lollypop Precision Resistoi
Davehm Type 127

It's no trick at all with Daven’s unique and extrenLer small si;
resistor to achieve ease of mounting in new printed circuit ar
transistor assemblies. The trick is inside this tiny |unit.. . it’s
completely new specialized winding technique develgped by Davei
which enables them to use extremely fine sizes of fesistance wi
to obtain two or three times the resistance valuel that was pr
viously supplied on a bobbin of this size.

.....

B
"fg‘:é miniature enc

'i'. art of the larg
%) wire-wound

Below are
Daven res
tion of pM
available:

psulated
est selec-
resistors

Type 1250 Type 1170  Type 1185
Max. Ohms 450K 2 Meg. 760K
Dia. 1/4 172 14
Length 1/2 1/2 3/4 e
— e Pt /{ Type 119}
Max. Watts 1,8 1.3 1/4 /
All Daven resistors can he operated at 125°C continuous 4

power without de-rating.

Write for' complete
resistor tatalog.

«DAVEN-

179Central Avenue, Newark 4, New Jersey

WORLD'S LARGEST MANUFACTURER ATTENNE

wwWw americanradiohistorvy com
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"WORKHORSE"

NEW

FOR TV

® New miniature design
® Same ratings as RCA-65N7-GT

® 600 ma heater with controlled warm-up time
{for “series-string”’ operation)

® New isolating shield between triode units

Designed with the same ratings as the
6SN7-GT, RCA-6CG7 is another product of
RCA'’s basic program to anticipate and de-
velop tubes to meet designers’ tube require-
ments today—and in the future.

Engineered for modern TV circuitry includ-
ing “series string” designs, RCA-6CG7 is

e ma e 18- Pt e i

i e it #6- 3mphmbittSr g A A

RCA-6CG7.. Miniature Version of the Popular 6SN7-GT

particularly useful as a deflection oscillator.
It employs a 600-milliampere heater having
controlled warm-up time to insure depend-
able performance in television receivers em-
ploying a single series-connected heater
string. Then too, it has an internal shield to
prevent electrical coupling between the
triode units.

The 6CG7 is also well-suited for use as a phase
inverter, multivibrator, synchronizing sepa-
rator and amplifier, and resistance-coupled
amplifier in electronic equipment.

For technical information, call your local RCA
Field Representative. Or write RCA, Section
A50Q, 415 S. Fifth St., Harrison, N. J.

RADIO CORPORATION of AMERICA

" ELECTRON TUBES

HARRISON, N. J.
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