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Type JF DISCAPS answer the need
for a ceramic capacitor with outstand-
ing characteristics in frequency sta-
bility. This new type extends the
available capacity range of the
RETMA Z5F ceramic capacitor be-
tween +10° and +85° C and meet
Y58 specifications between —30° and
+85° C.

Available in production guantities
in capacities from 150 MMF to 10,000
MMPF, type JF DISCAPS show a
change of only +7.59% in the range
between +10° to +85° C.

If your applications require
superior frequency stability it will .0
pay to investigate RMC’s new  \="570
Type JF DISCAPS. \

' \

" Specifications

Power Factor: 1.5% Max. @ 1 K C {initial)
Power Factor: 2.5% Max. @ 1 K C after humidity
Working Valtage: 1000 V.D.C.
Test Voltage (Flash): 2000 V.D.C.
Leads: No. 22 tinned copper {.026 dia.)
Insulation: Durez phenclic—vacuum waxed
Initial Leakage Resistance: Guoranteed higher than 7500 megohms
After Humidity Leakage Resistance: Guaranteed higher than 1000 megohms.
Test per RETMA Specifications REC-107-A.

p \ Capacity Tolerance: 10%, £20% at 25° C.

Gerurs

RADIO MATERIALS CORPORATION

DISCAP
CERAMIC GENERAL OFFICE: 3325 N. California Ave., Chicago 18, .
CAPACITORS Two RMC Plants Devoted Exclusively to Ceramic Capacitors

FACTORIES AT CHICAGO, ILL. AND ATTICA, IND.
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FRONT COVYER: This composite picture showing Convair's new supersonic F-102A interceptor superimposed
on the familior rodorscope symbolizes the role of electronies in the drive towerd foster ond more
dependoble oircroft. The spotlight is on the ovionic segment of the industry this month os the 8th Notional
Conference on Aeroncut'col Electronics convenes in Deyton, O, Detcils on the 3.doy conference will be

‘ound on p. 70.
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Ew HERMETIC

POWER COMPONENTS

Listed below are just a few of the 50 new stock items in the United her-
metic power series. These MIL-T-27 power components add to the 200
other hermetic stock items of filter, audio, and magnetic amplifier types.
ugh the use of proven new materials and design concepts, an unparalleled degree of life and reliability
been attained, considerably exceeding MIL-T-27 requirements. Test proved ratings are provided, not
for military applications but for industrial, broadcast, and test equipment service (55°C. amhient).

For complete listing of these new items, wrife for Catalegue #56.

MIL-T-27 RATINGS IN REGULAR TYPE INDUSTRIAL RATINGS IN BOLD TYPE
TYPICAL POWER TRANSFORMERS, PRI: 115V, 50-60 cycles.
e HV Sec. Approx* DC Fil. Approx* MA Fil. MIL
. c.v DC volts MA wdg. DC voits ne wdg. Case ) e )
L s LT 75 United “H series power tra_ns-
1 o c gss 55 6.3VCT-3A c 240 65 6.3VCT-3A HA formers are available in types suited
q o 8 SV-28 ey 7o I to every electronic application.
700 L 255 170 L 240 210 = Proven ratings are listed for both
4 A C 400 110 6.3V-54 c ggn ;53 6.3V-6A KA X high voltage outputs ... condenser
{'; 338 *}Sg’ 65:\’,_3? 'é 333 120 5;’3,’_;,?" : and choke input filter circuits. ..
730 . 245 120 L 210 420 military and industrial applications.
7 C 390 210 6.3V-6A c 350 310 6.3V-6A NB
800 L 275 300 6.3V-2A L 245 400 6.3V-2A
€ 440 200 5V-4A C 400 300 5V-44
13 1000 L 370 280 6.3V-8A L 340 340 6.3V-10A 0A
1200 L 465 250 6.3V-2A L 455 300 6.3V-54
5V-64 5V-6A

‘After appropriate H series choke. L ratings are choke input filter, C ratings are ¢condenser input.

od “H" series filter reactors are
:mely flexiblz in design and rat-
Listings show actual inductance
wur different values of DC. Bold
listings are industrial applica-
maximums.

TYPICAL FILAMENT TRANSFORMERS, PRI: 105/115/210/220V., 50-60 cycles.

‘ype Sec. Amps. Amps, Test Volts MIL
Ne. Valts {MIL) {Ind) RMS Case B
12 10000 18 B aad H" series fi

1121 2.5 10 i United "H” series filament trans-
1124 § 3 3 2000 FB formers have multi-tapped primaries,
1-127 5 20 30 21000 NA ] e é‘\ good regulation, and are rated for
- T 3 T =eTh 7 i ( ? &@% | industrial as well as military service.
11132 6.3C7 6 7 2500 73 Q>

6.3CT 6 7 AR
1-136 14, 12, 11CT 10 14 2500 LA o= TR

:d “H” series plate transformers 3

‘porate dual high voltage ratings B!_‘!i‘é‘ y
tapped primaries to provide ver-
e units for a wide range of mili-
and industrial electronic appli-
ins. Large units have terminals
isite mounting for typical trans.
er use.

UNITED TRANSFORMER CO.

150 Varick Street, New York 13, N. Y. * EXPORT DIVISION: 13 E. 40th S1., New York 16, N. Y,

CABLES: “ARLAB”
WwWwWwW americanradiohistorv com
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Facts and Figures Round-Up ELECTRONIC To TA L S
May, 1956 INDUSTRIES
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L 1954 1955|956 |0
[J,F M,A M,J,J A S,0N0 FMAMYJASOND[IFMAMIIASONOITFM .
Electronics Industry— Military Expenditures for Aircraft, Missiles, Electronics
Total Sales {000,000)
1955 1956 1957
($ millions) Avail. Avail. Avail.
Oblig. Exp. Oblig. Exp. Oblig. Exp.
1955 1960 1965 USAF
Home Equip., Aircraft $2,480 $6,295 $5,476 $5,216 $3,826 $5,041
Repairs, Sve. 4,702 6,590 9.389 Missiles 219 305 700 485 1,422 799
Industrial Electronics 309 450 197 494 818 511
& Commercial 1,186 1,974 2,830 s Navy
Milit 2.460 3,270 3.950 Aircrgft 31 ,918 1 ,676 $ 761 $1 ,561 51 .489 $1 ,600
Best B TV U435 3430  5apo  Missiles 126 176 238 172 354 177
st v 0 . Electronics 96 159 151 82 191 104
Army
Grand Total 9,783 15,264 21,630 Aircraft o $ 55 $ 103 $ 110

o . Missiles 15 260 300
the oini Student Braneh—tan dngeies Gestian  Electronics 28 : 95 130
nnm:nr”;nn!tmu of IRE by Il. Lesglie Hoffman, Total Defense Dept.

L Aircraft $4,308  $8,038 $6,237  $6,880 $5,315  $6,751
Missiles 345 569 938 917 1,776 1,276
Electronics 414 637 347 671 1,009 745
Military Electronics ($ billions) Industrial & Commercial Electronics
] . (000,000)
Totel 7o Govt. Value-Mil. {Broadcasting equipment, computers, etc.)
Defense  Electronics  Electronics .
. 4 e Factory Sales Distr. Revenue Total

55 %332 7.4% . 1955 § 659 § 527 $1,186
1960 $37.0 8.8% $3.3 1960 $1.014.6 $ 959 $1,973.6
1965 $40.1 9.9% $4.0 1965 $1329.6 $1,500 $2,829.6

GOVERNMENT ELECTRONIC CONTRACT AWARDS
This list classifies and gives the value of electronic equipment selected from
contracts awarded by government procurement agencies in Mar. 1956.
Actuators R 220,56! Inverters . . ... .. ... 92,045 Solenoids . ... 32,467
Altimeters, Pressure 312,377 Lamps .. ... ... ... .. 79,677 Switchboards 116,004
Ammeters and Voltmeters . 116,370 Microphones, Dynamic .. ... .. 662,093 Switches, Coaxial 38,500
Amplifiers .. 555,233 Motors S B e E R B D oe 235,012 Switches, Pressure 366,986
Analyzers, Telegraph Distortion 48,120 Motors, Aircraft . 98,824 Switches, Rotary . 37,250
Antennas . 318,i55 Multimeters . ... ... .. .. 28,733 Synchro-Receivers 34398
Batteries ... ... 1,069,899 Oscilloscopes ........... .. ... 239,182 Synchro Signal Amplifiers 425,852
Blacks, Terminal . .. 135,059 Parabolas, Remote Control . ... 52,010 Tape, Magnetic . . 46,328
Bombing Novnguhon Sysiem 10,000,000 Platting Baards .............. 1,111,925 Terminal Blocks .. 135,059
gGHe 5 1,104,829 Radio Sets .................. 1,562,680 Test Sets .. .. . 41,681
apacitors 32,117 Radomes ... .............. .. 324,588 37.999
Cells, Battery 709,820 Receivers . 1,339,845 [ ok '

. Test Sets, Radar . 683,032
Coils ... ... 52,587 Recelver-TronsmIHers ......... 2,169,989 Test Set ! Svnch 36976
Computers 516,510 Recorder-Reproducers 49,770 est sels, sync hro 9II843
Connectors 25,508 Regulators, Voltage .. 305,554 T_esi' Sets, Telephone '
Converters, Analog-i’o-DlglfaI 66,600 Relay Assemblies .. ... . ... 85,287 Timers, Interval 27,131
Direction Finders 226,409 Relays ...................... 203,210 Transformers 441,401
Diseriminators 28,950 Remote Control Systems, FM Transmitters, Pressure 108,548
Galvanometers 27,600 Radie .......... ... ... ... 65,397 Transmitter Sub Assemblies 191,264
Generatars . ... .. 4,154,411 Resistors, Variable ...... ... . .. 65,013 Tubes L 1,606,750
Gyro Motor Assemblles ..... 39,803 Servos .. ........... ... ... .. 107,809 Yibrators 41,382
Indicators L 1,884,617 Simulators, Range . ........... 33,617 X-Ray Apporofus 83,700
Tele-Tech & ELECTRONIC |INDUSTRIES « May 1956 3
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Engineering Branch Offices: WASHINGTON, D. C. ATLANTA, GEORGIA + PREEMPTION, ILLINOIS « LOS ANGELES, CALIFORNIA
F 1 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + May 1956
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Regardless of whose equipment you are presently using.® you can boost power effi-
ciently by adding S-E amplifiers without having to dispose of or replace any of your
| original units. You'll find that station growth becomes a practical, reliable and eco-
1 nomical evolution when your equipment decision is Standard Electronics ADD-A-UNIT
Amplifiers!

Now, you no longer need fuss with transmitter room layouts and ‘‘worry-through®
your equipment decision when you are ready to boost power! Now, too, you can grow
the easy way with completely self-contained S-E ADD-A-UNIT Amplifiers!

Gone is the problem of placement, operation and maintenance of external blowers,
pumps and transformers. All compenents are conveniently and accessibly located
entirely within the cabinet! The ccmpact 44” wide frames fit through doorways, into
9 : elevators, thru any conventional opening or passageway. You can position ADD-A-
UNIT Amplifiers in a straight line, U™, “°L’", or even in a split arrangement to utilize
your floor and wall space most effectively. ADD-A-UNIT is right for you in any stage
of your station growth.

Write for specifications, indicating your power requirements.

*Says J. D Lawhon, WMAZ-TV : “.. (Competitar) and S-E have made an ideal
comhination, both for simple installation und operaling ease...”

E add-a-unit amplifiers

Y

standard electronics corporation

A SUBSIDIARY OF DYNAMICS CORPORATION OF AMERICA, INC.

VHF TV Transmitters high band 500 w 10 KW 25 Kw 50 Kw 285-289 EMMETT STREET
low bond 500 w 10 KW 25 Kw 50 Kw

VHF TV Amplifiers high band 10 KW 25 KW 50 KW NEWARK 5 NEW JERSEY
low band 10 KW 25 Kw 50 Kw

5ales Engineering Representatives: COMMERCIAL ELECTRONICS CORP., DALLAS, TEXAS + WESTINGHOUSE ELECTRIC CO,, LTD.. HAMILTON, ONT.
Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product information, use inquiry card on lost poge.
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ELECTRONIC

Vignettes

1956 is the 50th anniversary of the
invention of the triode or “audion”
by Dr. Lee de Forest. The bio-
graphical excerpt below from
Who's Who in America should be
of interest. This year some of De
Forest's friends hope to have a
postage stamp honoring Audion’s
golden jubilee issued. (See p. 63).

Biography
DE FOREST, Lee. inventor: bh. Council Blults, la.
Aug. 26. 1873; s. Henry Swift and Amna Margaret
(Itobbins) D.: grad. Mt. Hermon (Mass.) Boys' Seh.
1893; R. 8. Sheflield Scientific Sch. (Yale), 1896:
Th.D., Yuale. 1880, D.8c., 1926 [).8c.. Syracuse, 1919
D, Eng., 1937:. . . . Pioneer in development of wire-
less telegraphy; +v.p. American e Forest Wireless
Telegraph Co., 1902.06: pres. Radio Telephone &
Telegraph Co.. De Forest Hadio Telephone Co.. De
Forest P’honalfilm Corp. (N. Y. City); v.p. Lee De
Forest Laboratovies (Los Angeles, Calif.). Patented
in U. 8§ and foreign couniries 300 inventions in wire-
less telegraphy, radio telephone. wire telephone sound-
on-film talking pictures high speed faesimile and pic-

To fit numerous applications, Bourns has 200 designs of miniatur-
ized, high-performance sensing instruments on file. These designs are
either standard types, or variations made to meet critical electrical and ;

o 0 . . . ture transmission and television, also in ‘‘radiother-
environmental specifications. The pressure poientiometer designs range aphy™ for physicians: the 3-electrode tube. as radio

| . . . " ” detector, radio and telephone amplifier. and as oscil-

from % to 10,000 p.s.i. linear motion units provide travels of 1" to Iator in ‘“feed-back’™ or regencration ¢ircwit . . .
30", and you can choose from a wide variety of resistance ranges.

Called the “Iather of Hadio.” Awiurded Gold Medul.
World's Kair. St. Louis, 1904, l'anama Pacific Expn..
San Prauciseo. 1915; medal of honor Tnst. of Radio
Engineers: Elliot Cresson medal. Franklin Inst.; Jobn
Seott medal. City of Phila.; 'rix La Tour. Inst. of
France; Cross of Legion of Ilonor {France): Edison
medal. 1948. Feilon Am. Tnst. Elec. Engrs.; fellow
and founder Inst. Radio Engrs.; mem. Soc. Motion
Ticture Engrs., Yale Engring Soc. Sigma Xi, Tan
Beta I'i, Aurelian Honor Soc. of Yule.

The instrument you need may be among these Bourns designs —
ready for producticn from parts in stock. Or one of the designs now on
our boards may meet your specs. If not, we will gladly consider devel-
oping the instrument you require Send us vour specifications — your
problem may already be solved.

Grandson  Stanton de Forest Allaben. 12. @Green-
wieh. Conn., building his first amateur receiver. A E.
| Moakler. vp, DProduction Engineering Corp., Thom-

wood. N. Y. supersises testing.

B < e

Ly
GAGE PRESSURE

OURNS LABORATORIES

6135 Magnolio Avenue, Riverside, California
Technical Bulletins on Request, Depr. 12

6 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - May 1956

www americanradiohistorv com


www.americanradiohistory.com

make your scope multi-channel

' NEW BURROUGHS BEAMPLEXER

displays up to 1O separate
NN | signals on a single-channel

scope simultaneously

Now you can have the advantages of multi-channel oscillo-
graphy at a fraction of the cost of a multi-channel oscillo-
scope. Just hook Burroughs' new Beamplexer up to your
present single channel scope, and you'll be able to observe
up to ten separate channels of information simuftaneously
on the face of your present single-gun tube.

The Beamplexer is actuatly a fast electronic switch. Its
heart is the Burroughs Beam Switching Tube which acts as
a gate, picking the ten parallel input signals off in sequence,
at adjustable speeds ranging from push button to 100 ke,
and putting them out on one line. Each signal can be
located on the scope as desired, and even superimposed
on one another through individual positioning pedestal
controls for each channel. Other controls include separate
amplification for each channel.

0
[
=
g
f
§)
4
&

Power consumption is 120 volts a-c, 60 ¢ps, single phase,
0.73 amps, with the entire unit self-contained for cabinet
or standard relay rack mounting.

Full details on how the Beamplexer can make your
scope more useful . . . make your time more efficient . . .
are given in Technical Bulletin 346 available for the
asking. Write for your copy.

BURROUGHS CORP. '« ELECTRONIC INSTRUMENTS DIVISION
Department D e 1209 Vine Street s  Philadelphia 7, Penna.

Tele-Tech & ELECTRONIC INDUSTRIES + May 1956 For product information, use inquiry card on last page. 7
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the truth about...

BTA-50G—50 KW AMPLIPHASE—New

“Ampliphase” design greatly reduces

number of tubes and power c¢osts, assures

lowest operaticg cost of any 50 kw AM

transmitter . . . half the tube cost of older

50 kw AM traasmitters. Completely air-

cooled. Takes less than 80 square feet of
floor space. Requires oo under-foor,
trenches, reduces installation costs.

BTA-5H/10H—5 and 10 K'
Bl-LEVEL—Features “'Bi.leve]
modulation, accomplished t
adding a controlled amount «
acdio tothe r-fdriver, increas:
eficiency, reduces power co:
sumpnon and dlstomon Sal
stantial savings in operatip
and tube costs combine wit
space-conserving design.

BTA.1M/500M (shown with left-wing phasing cabinet] —
Features low power consumption. Uses only 15 wbes in
the BTA-1M, 14 in the BTA-500M, and only four types.
Single- coatrol tuning assures ease ‘of operation. Modu-
lated by RCA’s famous “Bi-level” technique. Complere
transmitters housed in an attractive and practical light-
weight aluminum cabinet.

BTA-250M—250-WATT BI-LEVEL—Pro-
vides the quiet operation desirable for
control room installation. Simple one:
control tuning. Distortion-free "Bi-level”
modulation, excellent frequency response.
Uses only 10 tubes of three tube types. An
ideal “economy package.”

» T TS RET S ‘ o TEEEA
: _ %2 ! 7 s " REmMOTE €O oﬂdut’ ERCA Remote Con-

- l‘rﬂw J(g.-Des:ﬁﬂedJ r h:ghﬁﬁdehm}-l & trol Equpmrn: provides facilitdes to switch program

operation, transmitters BTA-1MX (1KW) and  lines, adjust plate or filament voltage, operate a line
- BTA-500 tﬂl watts) offer single-cofitrol ~ variac contrgl on emergency transmitter, control
tuning, desirable Bi-level modulation, low power Conelrad switching, operate power €ontactors and
¢onsumpuon, fewer tubes and fewer tube types. i ~ resetmanual overload breakers, from any desired con-
Mm :&or sp:ce required . . . approximately ) trol point, regardless of transmitter design of power.

qua; e b . =

— - : = - T i ———— - e e e = _ - .' - = —— # - = = = <}
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KUA AM transmitters

FOR 25 YEARS RCA broadcast transmitters have been widely
acknowledged as the best. During this period they have been
the transmitters most often chosen by those stations which
wanted, and could afford, the very best. Thus they early
became, and have remained, the standard to which all others
are compared.

Unfortunately, some stations have believed that they could
not afford such quality—no matter how much they wanted it.
Today any station can “afford” one of these top-quality trans-
mitters. In fact, it is hard for us 10 see how a station can
afford notf to buy one.

Why is this so? Simply because today RCA transmitters cost
only a very little more than the lowest-priced (sometimes no
more). And the small extra original cost (if any) is more than
made up for by these two facts:

1. RCA transmitters are generally less expen-
sive to operate. This is so because in almost every
power class RCA transmitters either use less power,
or have lower tube cost (in some cases both).

2. RCA transmitters almost always have higher
resale value. This becomes very important when
you go to higher power, or if you should decide to
sell your station.

What is the moral? Simply this: don’t jump to the conclusion
you can’t afford RCA. We believe you can, and we would like
an opportunity to prove it. Call our nearest AM Specialist
(see list). He will be glad to go over your situation with you,
give you the benefit of his (and RCA’s) broadcast equipment
knowledge, and leave with you a complete and fair proposi-
tion. With such facts at hand you can make a correct decision.
There’s absolutely no obligation. You owe it to your station
to find out. Act now!

WWW americanradiohistory com
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See Your Nearest
Radio Broadcast Sales

Representative

ATLANTA 3, GA.
522 Forsyth Bldg., Lamar 7703

BOSTON 16, MASS,
200 Berkeley Street, Hubbard 2-17¢

CAMDEN 2, N.J.
Front & Cooper Streets,
Woodlawn 3-8000

CHICAGO 54, lII.
Delaware 7-0700 Merchandise
Mart Plaza, Room 1186

CLEVELAND 15, OHIO
1600 Keith Bldg., Cherry 1.3450

DALLAS 1, TEXAS
1907-11 McKinney Avenue,
Riverside 1371

DAYTON 2, OHIO
20 West Second Street,
Hemlock 5585

HOLLYWOOD 28, CALIF.
1560 M. Vine Street,
Hollywood 9-2154

KANSAS CITY 6, MO,
1006 Grand Avenuve, Harrison 641

\
NEW YORK 20, N.Y.

36 W. 49th Street, Judson 6-380(

SAN FRANCISCO 2, CALIF.
420 Taylor Street, Ordway 3-802

SEATTLE 4, WASHINGTON
2250 First Avenue, Sauth, Main 83

WASHINGTON 6, D.C.
1625 K Street, N.W., District 7-12

Typical AM Tower

.‘I.__i 4
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For applications requiring accurate resist-
ance values at 85C and 125C operating
temperatures—in units of truly small phys-
ical size—select the precise resistor you
want from one of the 46 standard Perma-
seal designs in tab or axial lead styles.
Winding forms, resistance wire and em-
bedding material are matched and inte-
grated, resulting in long term stability at
rated wattage over the operating tempera-
ture range. The embedding material is a

PERMASEA L

PRECISION WIREWOUND RESISTORS FOR 85C AND 125C AMBIENTS

A COMPLETE LINE OF DEPENDABLE ENCAPSULATED RESISTORS

special plastic that extends protection well
beyond the severe humidity resistance
specifications of MIL-R-93A and Pro-
posed MIL-R-9444 (USAF).

These high-accuracy units are available
in close resistance tolerances down to
=+ 0.1%. They are carefully and properly
aged by a special Sprague process so
that they maintain their accuracy
within the limits set by the most
stringent military specifications.

FOR COMPLETE DATA

)

WRITE FOR COPY
OF SPRAGUE
ENGINEERING
BULLETIN NO, 122A

SPRAGUE ELECTRIC COMPANY -« 233 MARSHALL ST. « NORTH ADAMS, MASS.

For product information, use inquiry card on last page.
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AF Scientists Create

Artificial lonosphere

Nearly 60 mi. up over the desert
sands at Holloman Air Develop-
ment Center, N. M., last month an
Air Force Aerobee Rocket released
a quantity of nitric oxide gas into
the atmosphere under high pres-
sure. As AF scientists watched,
the formation mushroomed into a
great brilliant cloud of charged
particles that reflected radio waves
in the same manner as the Iono-
sphere,

Described as a major scientifie
“breakthrough,” the discovery was
part of an Air Force project de-
signed to tap the energy chemically
stored in the atmosphere by the
sun,

Nitric oxide gas has the property
of bringing two oxygen atoms to-
gether to form an oxygen molecule
and release light.

During the experiment, scientists
bounced radio signals off the
charged cloud. They feel that man-
made Ionospheric clouds produced
in a series may pave the wayv for
increasingly effective long - range
communieations.

UHF’ers Unite For
Last-Ditch Stand

As two more UHF operators
threw in the sponge, and Congress
and responsible industry officials
debated methods of saving UHF-
TV from extinction, the UHF oper-
ators, themselves, last month united
in a last-ditch lobbying effort to
stave off disaster.

Rallying behind a new Committee
for Competitive Television (CCT).
the operators have pledged an ex-
tensive lobbying campaign at the
grass-roots level, to bring the UHF
story to the Congressmen through
their constituents.

Heading the new group is chair-
man, John J. Johnson, WTOB-TV,
Winston-Salem.

SECOND STAGE )
BURNOUT o

a
-
P
SS) f_FRST sTace BuRouT
= AND SEPARATION
SEL | e et

(NITIATE 3RD STAGE SPIN
SEPARATE 2ND STAGE

QULED QPTMUN TRAJECTORY —
e

FRELIMINARY SCHEMATIC TRAJECTORY

THIRD STAGE gﬁéiguﬁ“ff
IGNITION  SEpARATION

_____‘_‘:l"SPfN STABILIZEp . OS;BTIErLurf

VELOCITY 25000 FT/SEC ™.
ALTITUDE 200-400 MILES
RANGE 1500 MILES
TIME 10 MIN. AFTER
LAUNCHING

Three-section rocket will carry space satellite to its orbit

Navy, Martin Release

Space Rocket Details

The TU. S. Navy and the Martin
Co. of Baltimore, Md., have released
preliminary information on the
Vanguard three-stage rocket ve-
hicle being designed and built by
Martin to place the world's first
man-made satellite in its orbit.

In physical appearance, the satei-
lite launching vehicle will resemble
a giant rifle shell complete with
bullet. It will be the first liquid
fuel rocket designed to be con-
trolled without the use of fins,

Artist's conception of rocket launching

1 R
) ¥
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The first-stage rocket is ap-
proximately 45 ft in length and re-
sembles the Navy Martin Viking
research rocket which attained an
altitude of 158.4 miles.

The second stage rocket, mounted
above the first stage, has a cone
shaped nose section and also uses
liguid propellants. The third stage
rocket, with the satellite attached
to itz nose, will be carried com-
pletely enclosed within the second
stage rocket. It uses a solid pro-
pellant because of its simplicity.

The first stage, which launches
the entire assembly, will burn out
its fuel at an altitude of between
30 and 40 miles. Then it will sepa-
rate and drop off.

The second stage will start fir-
ing, and at a certain time during
the second stage burning will jetti-
son its nose streamlining, leaving
the third stage and the satellite
exposed.

The second stage rocket will tilt
in the direction of the satellite’s
predetermined flight path. After
its burnout, the second stage will

_continue to coast upward until it

attains the satellite’s intended or-
bital altitude.
(Continued on page 149)

More News on page 13
=» e
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TELE METERING COUNTERMEASURE

o
—— ﬁ

COMMUNICATIONS

JFD GIVES YOU A NEW SyUH-
MINIATURE TRIMMER FiSTON
CAPACITOR SMALLER THAN THE
ERASER OF YOUR FENCIL! 2 GRAMS
OF COMPACT FRECISION ... ONLY
S/16"” tN LENGTH.

ROWAVE
ANSMISSION

DIGITAL ; _
COMPUTERS INSTRUMENTATION | GUIDED MISSILES TELEVISION

A Grant in Pertormance...Sub-Miniatire in Size

o

g»’f’v“:‘%«;

“iz=>> FOR AUTOMATION AND PRINTED CIRCUIT APPLICATIONS

Over 1 year in development, it’s here at last! The new precision sub-minia- 4

5 : : - : PAT. o
ture JFD Variable Trimmer Piston Capacitor, designed expressly for use PENDING 4"\\
in automation and printed circuitry. : SN

Features: Stability, approximately Zero temperature coefficient...End
stops at either end of adjustment. . .working temperature — 55° to + 125°C
...Anti-back lash and thread wear compensation.

These new JFD Capacitors are available in 2 models to meet your most
exacting network applications:

MODEL OVERALL LENGTH CAPACITANCE
VCoG o/16” 0.5 MMF. TO 8.5 MMF.
VC10G s5/16" 1 MMF. TO 4.5 MMF.

Both units feature glass dielectric and invar silver-plated rotors. Write
" today for Bulletin No. 106 which gives you complete electrical characteristics.

Whether you specify these new Piston Capacitors or any of the many other
JED units for your critical tuning requirements, you upgrade efficiency and
stability of performance. A letter will bring you complete details. Write today,

xS JFD MANUFACTURING CO., INC. 6101 16TH AVENUE, BROOKLYN 4, N. Y.

WwWWwWWw.americanradiohistorv.com
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As We Go To Press .. . (Continued)

Ocean-Based Automatic
NBS Weather Station

A prototype marine weather sta-
tion that automatically reports local
weather data by radio has been de-
veloped by the National Bureau of
Standards. The unit is incor-
porated in a buoy that can be
anchored in remote locations and
left unattended for periods up to
six months. At regular intervals
throughout the day, the station
broadeasts in code the air tempera-
ture, water temperature, baro-
metric pressure, and wind speed
and direction. Preliminary tests
in Chesapeake Bay show that the
station has a radio range in excess
of 800 mi.

The automatic station translates
information from each of five
weather sensing elements into
three-letter groups in continental
code and transmits the coded sig-
nals on a pulse-modulated carrvier
frequency at about 6 McC. These sig-
nals can be received on standard
communications receivers and com-
pared with a decoding table which
gives numerical values for each of
the meteorological variables mea-
sured. A single transmission takes
3 min. During this interval six
items of information are broad-
cast. The first transmission is a
three-letter signal identifying the
station. Coded transmissions fol-
low containing information on (1)
air temperature (2) water temper-
ature, (3) barometric pressure,
(4) wind speed, and (5) wind di-
rection.

Laminate is prepared for etching in 10 mins.

Printed Circuits
By Xerography

Xerography is the newest tech-
nique for preparing printed elec-
trical circuits for etching. The
new process promises significant
savings in time and money for
mode] shop work, prototype circuit
studies, and short production runs.

In the new application, the pow-
der image peculiar to Xerography—
a dry, electrostatic method of copy-
ing, heretofore used chiefly in office
and graphic arts reproduction—is
transferred from a selenium plate
to a sheet of transfer paper, thence
to the face of a copper-clad lami-
nate. Here the powder forms a
photo-exact resist pattern impervi-
ous to chemiecal attack.

Since, in the etching step which
follows, acid eats away all the cop-
per unprotected by resist, the re-
sult is metal left only where speci-
fied by the original cireuit drawing.

The Haloid Co. of Rochestey.
N. Y., which is marketing the new
equipment, claims that from an
original opaque drawing, a copper-
clad laminate serving as a printed
circuit or wiring board can be pre-
pared for etching in about 10 mins.

NBS personnel check out the new automatic weather station

Tete-Tech & ELECTRONIC INDUSTRIES + May 1956
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Closed Circuit TV
Not Exempt From Tax

The Internal Revenue Service
has ruled that closed-circuit tele-
vision transmission of events or ac-
tivities do not constitute the con-
duct of the business of a *‘broad-
casting station or network” and,
therefore, amounts paid to a tele-
phone company for the lease of
wires and equipment are not ex-
empt from the tax on communica-
tions.

“"New Look' for CRT's
In G-E's 9-in. Tube

The 9-inch rectangular picture
tube used in the personal television
receiver recently announced by

General Electric offers significant
improvements over standard cath-
ode ray tube design practices.
One of the more interesting fea-
tures is the 1-piece funnel and face
plate assembly which results in a
offering

bulb design minimum

—_
E

GE's new personal-size $-in, TV receiver

weight and maximum viewing area
for any given diagonal. Electrical
grade lead glass is used in the neck
and yoke region of the tube and
the anode lead is taken through the
base—a procedure made possible by
the relatively low design center
anode voltage of 6800 volts.

Other pertinent data on the new
9-inch tube are:

Screen size—6 in. x Tl in.;
screen area—40 sq. in. (approx.);
weight—2 1bs. (approx.); overall
length—13 1/16 in. (max,): de-
flection—magnetic; focus—electyro-
static; anode voltage—6800 volts
design center, 5500 wvolts recom-
mended operating; and base—17-
pin.

More News on page 15

L 3
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FOR

BURNELL

e 5 5 8 ¢ ® 8 ® B 9§ % % 4 8 0 S 9P P 9 s W O 8 8 00

For product informotion, use inquiry cord on lost poge.

Variable Inductors

« inductance values up to 1000
henrys

» variable over a range of
+ 10%
* high Q, small size

o for low-frequency tuning
applications

Molded Toroids

 inductance precision
within 1%

« high Q because molded
construction minimizes
distributed capacity

e subminiature to standard sizes
e compact and sturdy

Subminiature Adjustoroids

s precise continuous adjustment
of inductance over
a 10% range

¢ no external control current
needed

o hermetic sealing
» low cost

Encapsulated Toroids
¢ hermetically sealed

: o high Q

¢ center mounting permits
stacking

» miniature to standard sizes

YOUR CIRCUIT NEEDS...

Crystal Filters
» nominal cost
e excellent delivery

¢ frequency range 50 kc to
5000 ke

« high stability

Tom Thumb Telemetering
Filters

o miniaturized for guided missiles
« high temperature stability

e designed to withstand shock
and vibration

» hermetically sealed

Delay Lines

« for audio and low radio
frequency applications

« constancy of time delay

« flat frequency response

* low insertion loss
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400,000° F. Temp.
Produced At AF Lab

For the first time under labora-
tory conditions, man has produced
temperatures of well over 400,-
000°F and corresponding bright-
ness 700 times greater than at the
surface of the sun.

The incredible temperature and
subsequent brightness were a re-
sult of investigations into the
physics of high energy, high tem-
perature gaseous discharge Dby
scientists of the Air Research and
Development Command.

Temperatures which have been
measured by the laboratory are of
exceedingly short duration, less
than a millionth of a second, but
an important outgrowth of this
research was the design of equip-
ment capable of accurately measur-
ing the powerful and extremely

fast pulsed electrical spark dis-
charge.

The extremely high temperatures
involve the release of electric

energy into a very small volume of
inert gas under high pressure.

A specially designed capacitor
circuit is employed to store the
energy and release the electrie dis-
charge. This capacitor circuit, ap-
plied to the basic gaseous discharge
technique. is primarily responsible
for the resultant high tempera-
tures.

These experiments and the re-
sulting measuring device were
conducted by Dr. Heinz Fischer.

AIRPORT RADAR

)

Chief air route traffic controller R. Hopper
plots aircraft course on new G-E radar in-
stalled at New York’s ldlewild airport

More News on page 28
= >

Coming Events

A listing of meetings, conferences, shows, etec.. occurring during
the period March through October, 1956 that are of
special interest to electronic engineers

May 10-12: Fourth JETEC Gen-
eral Conference, at the Hotel
Traymore, Atlantic City, N. J.

May 14-16: 8th Annual National
Conference on Aeronautical
Electronics, co-sponsored by the
Dayton Chapter of the IRE, and
the Prof. Gp. on Aeronautical
and Navigational Electronics
(IRE), at the Biltmore Hotel,
Dayton, Ohio.

May 17-19: 30th Engineering In-
dustries Exposition, sponsored
by the N. Y. State Society of
Professional Engineers in con-
junetion with its annual con-
vention at the Statler Hotel.
New York. N. Y.

May 21-22: RETMA Symposium
on Reliable Applications of
Electron Tubes, at Irvine Audi-
torium. University of Pennsyl-
vania. Philadelphia, Pa.

May 21-24: 1956 Electronic Parts
Distributors Show, at the Con-
rad Hilton Hotel. Chicago, TI1.

May 29-June 2: International Con-
gress on Microwave Tubes, at
the Conservatoire National des
Arts et Metiers. Paris. France.

June 6-8: 10th Annual Convention
of the American Society for
Quality Control, at Le Palais du
Commerce, Montreal. Canada.

June 25-27: Symposium on the
methods, materials and proc-
esses involved in the uses of
high temperature in science and
industry, sponsored jointly by
Stanford Research Institute and
the Univ. of Calif., on the Uni-
versity’s Berkeley. Calif.. cam-
pus.

Aug. 15-17: The National Tele-
metering Conference, sponsored
jointly by the IRE, the AIEE,
the IAS. and the ISA, in Los
Angeles, Calif.

Aug. 21-24: WESCON Show, Pan
Pacific Auditorium, Los Ange-
les, Calif.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1955
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Aug. 22-Sept. 1: 23rd Annual
(British) National Radio Show,
sponsored by the Radio and
Electronic Component Manufac-
turers Federation, at Earls
Court, London, England.

Sept. 11-12: Second RETMA Con-
ference on Reliable Electrical
Connections, at Irvine Audi-
torium. University of Penn..
Philadelphia, Pa.

Sept. 17-21: 11th Annual Instru-
ment-Automation Conference
and Exhibit, sponsored by the
ISA, at the New York Coliseum,
New York. N. Y.

Oct. 1-3: Canadian IRE Conven-
tion and Exposition, in the Au-
tomotive RBldg.. Canadian Na-
tional Exhibition Pk.. Toronto,
Canada.

Oct. 9-10: Conference on Com-
puter Applications, sponsored
by Armour Research Founda-
tion of Illinois Institute of
Technology, Chicago. Ill.

Oct. 16-18: Conference on Mag-
netism and Magnetic Materials,
sponsored by the Magnetics
Subcommittee of the Basic Sci-
ence Committee of AIEE, at the
Hotel Statler, Boston, Mass.

Oct. 25-26: Second Annual Tech-
nical Meeting of the IRE Prof.
Gp. on Electron Devices, at the
Shoreham Hotel. Washington,
D. C.

Oct. 31-Nov. 2: 20th Anniversary
National Time and Motion Study
and Management Clinic. spon-
sored by the TMS, at the Sher-
man Hotel, Chicago. T11.

Abbreviations :

ASTE: American Society of Tool Engineers

AIEE: American Institute of Electrical Engi-
neers

IAS: Inst. of Aeronautical Sciences

IMS: Industrial Management Society

TRE: Institute of Radio Engineers

ISA: Instrument Society of America

JETEC: Joint Electron Tube Engineering
Council

NACE: National Assoc. Corrosion Engineers

RETMA: Radio-Electronics-TV Manufacturers
Assoc,

15
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2 MALLGRY |

Espectally designed for automatic as-
sembly methods, this line of Mallory
controls provides supertor performance
on prinied circuit applicalions.

New Mallory Controls for Printed Circuits

ECONOMICAL STRIP TYPE CONTROLS
FOR PRINTED CIRCUIT USE

_—

_Ud.u L
"

This simplified series of controls, a Mallory “first”,
consist of resistance wafers attached directly to a
phenolic panel, in single, dual and triple units. You
save in installation cost, for multiple units can be
mounted as easily as a conventional single. You save
in component cost, too . .. for these Mallory controls
give you multiple units at substantially lower price
than that of a corresponding number of individual
controls. Resistance values cover the range from 250
ohms to 10 megohms. Numerous adaptations avail-
able. Write to Mallorv for technieal data.

Serving Industry with These Products:

Electromechanical—Resistors ¢ Switches * Tuning Devices = Vibrators

Electrochemical—Capacitors * Rectifiers = Mercury Batteries

Metallurgical—Contacts» Special Metals*Weiding Materials

Parts distributors in all major cities stock Mallory

standard components for your convenience.

For product information, use inquiry card on last page.

OR your printed eircuit designs, plan to take

advantage of the simplified assembly and extra
performance values offered by this new series of Mallory
carbon controls.

A variety of designs is available. Included are self-
supporting snap-in models for top of panel mounting
...threaded bushing models...and types for mount-
ing directly on the circuit panel. All are built with
mounting lugs and terminals, precision-positioned for
foolproof, fast assembly by automatic production
machines. All incorporate these Mallory features:

High stability resistance element, made by special
Mallory process, minimizes drift under severe humidity
and temperature variations . . . gives long life.

Unusually low electrical noise.

New *floating ring” line switch, using a unique con-
tact action, can besupplied on the new controls . . . far
outlasts ordinary switches, gives clean, sharp make
and break.

A complete selection of resistance values and tapers
is available to match your circuit requirements. For
complete data, write or call Mallory today.

Expect more...get more from

i . |
MALLORY

pP. R.-MALLORY & €O., Inc., INDIANAPOLIS &, INDIANA

Tele-Tech & ELECTRONIC INDUSTRIES * May 1956
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Can You Use a Glass Tipped
Adjusting Screw 5

about this
Size?

If you make a relay, switch, thermostat or any component in which a
metal part is adjusted by an insulated screw, please read on.

As pioneers in the field of glass-to-steel hermetic terminals, Fusite has
come to grips with many problems involving the interfusion of glass with
metal.

While we can only guess at the potential market for our tiny new product,
we offer every assurance as to its complete practicality.

These screws, now available in standard threads one through six, have a
tip of high density glass actually fused to the metal {not cemented or
pressed in).

This promises perfect performance in the face of changing temperatures,
humidity, friction, and corrosive chemicals.

We will be happy to send you samples
without obligation.

Write Fusite Dept. U-3

PROTECT PRODUCT I
PERFORMANCE THE F u s I E CORPORATION
&

6028 FERNVIEW AVENUE, CINCINNAT! 13, OHIO

Tele-Tech & ELECTRONIC INDUSTRIES + May 1956 For product information, use inquiry card on last page. 17
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Unique method of anchering IRC leads keeps them from being
twisted or pulled out in automatic bending and insertion
operations.

HOW TO
BE SURE OF
TERMINAL SECURITY

No matter how you assemble or solder
them, IRC resistors provide the extra
terminal security that prevents termina-
tion failures in the production line or in the
field. Leads of IRC Type BT Resistors,
for example, are uniquely anchored in the
resistor body so that they won’t twist or
pull out. A new IRC alloy coating which
overcomes copper migration also assures
improved and more uniform solderability.
Together, these features speed up produc-
tion, cut inspection costs, and assure reli-
able long-range performance. For more
information, send coupon today.

Why Leads Won't Come Loose

Leads of IRC Type BT Resistors are so
securely joined to the element that even the
unmolded assembly exceeds the standard
5-Ib. pull requirement. For still greater
strength, leads have a crimped collar which
provides a tooth-and-notch effect when the
assembly is molded os a unit.

B DEEES A

o L
— 4

Straight Leads Speed Automation

The IRC Automation Package assures you of
consistently straight leads svitable for auto-
matic feed. This permits automatic, trouble-free
feed to holding devices or into inserting heads

. .. of r[::rinted wiring lines.
www americanradiohistorvy com
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Because they can be bent up to resistor bedy, IRC leads solve New alloy surface on leads overcomes tendency of copper
special "fit" problems and simplify production and sclder- to migraote toward coating. This assures superior solderability
ing operations. by any method, with low or varying temperatures.

here's how much IRC's new alloy coating improves solderability

EFFECTS OF AGING ON WIRE SOLDERABILITY SOLDERABILITY OF WIRE
AT VARIOUS SOLDER TEMPERATURES

Deposited and Boron- Wire Wound Low Wire Wound Precision Microstak
Carbon Resistors Wattage Resistors and Power Resistors Selenium Rectifiers
The metal used in terminatians passes Through machine assembly, the element, Lugs ean't turn or twist and break the Miniature rectifiers and diodes with low
A.STM tests fo.r season cracking. In addi- terminal clips, and leads are assembled fine resistor wire. This alse eliminates capocitance cells as small as .060 dia.
tion, terminotions are avtomatically as- simultanecusly. No ather methad assures any “strain gauge’’ effect which would Supericr characteristics and unifarmity.
sembled for wniform strain strength. such unifermly high resistance to twist- change the resistance value. Wide voriety of types including her-
ing or pulling. metically sealed units.

Voltmeter Multipliers *» Boron &
Deposited Carbon Precistors »
Insulated Composition Resistors »
Power Resistors * Controls and
Potentiometers * Low Wattage
Wire Wounds * Germanium Dicdes {

INTERNATIONAL RESISTANCE CO.
Dept. 583, 401 N. Brood 5t., Philadelphia 8, Pa.

Send data on resistors checked:

St. Petersburg, Florida

/ I | Fixed Composition Resistors Deposited and Boron-
W{W‘ﬂ’%ﬂw C : I S" I l Carbon Resistors Wire Wound Power Resistors Wire
—t Pr— . .
4 1 Wound Precision Resistors Selenium Rectifiers
Precision wire wounds e Ultra I Name___ "
HF and Hi-Voltage Resistors »
Selenium Rectifiers ® Insulated I Company.
Chokes  Hermetic Sealing I — T
Terminals I Add
ess. — -
HYCOR DIVISION of International Resistance Co. res
Las Angeles, California and Puerto Rico l
CIRCUIT INSTRUMENTS INC. {IRC Subsidiory) I City__ __State

www americanradiohistorvy com
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UNMATCHED MICROWAVE TUBE FACILITIES AND EXPERIENCE

for you at

ready to go

Typical klystron mount assembly line.

What do vou need in Klystron tubes?

Maukes no difference how complex or unusual
your microwave application 1s.
little vour order may be. In any case, we have the
specialized equipment and know-how to turn oult
tubes that can do a better job for vou.

Nor how big or

Our microwave people have successfully designed
and built klystrons of ull tvpes—thermally-tuned,
cxternal cavily, mechanically-
tuned and ruggedized. An example of one of our

integral cavity,

latest developments is a ruggedized, mechanically-
tuned, k-band reflex oscillator that wutilizes the
many advantages ol dielectric rod tunming . . . and
that can be readily scaled up or down in frequency.

For product information, use inquiry cord on last page.

Aging and life testing facilities.

If no existing tube meets your needs, we’ll be
glad Lo quote on a special tube 1o do the job. IFor
information, wrile RED BANK DIVISION, BENDIX
AVIATION CORPORATION. EATONTOWN, NEW JERSEY.

West Coast Sales & Service: 117 E, Providencia Ave., Burbank, Calif.
Export Sales and Service: Bendix International Division, 205 E. 42nd St.. N.Y. 17, N.Y.
Canadian Distributor : Aviation Electric Ltd., P. 0. Box 6102, Montreal, Quebec

P T
.

Tele-Tech & ELECTRONIC INDUSTRIES *

hy. e

AVIATION CORPORATION

www americanradiohistorv com

May 19556


www.americanradiohistory.com

Sustained electrical accuracy throughout
the life of a potentiometer is largely
governed by the unit’s ability to resist
mechanical dimensional changes. The
all-metal-case construction of Fairchild
potentiometers assures mechanical rigidity
that maintains superiox initial accuracies
and tolerances throughout a long life cycle—
in spite of severe changes in environmental
conditions. This is another advance made
possible by Fairchild’s continuous research
and quality control program on materials,
processes and manufacturing,

SUSTAINED AGCC

through
mechanical rigidity

Now for the first time Fairchild brings you the sustained
accuracy of all-metal-case construction in a 10-turn
potentiometer. This unit has only 1, the diameter and V4 the
weight of usual standards. It is the Fairchild Standard Type 920.
Its 244" coil length assures linearities of =0.25%, in a
resistance range of 1,000 to 200,000 ohms, with =0.19,
available for special applications. Your choice of servo,
threaded bushing or three-hole pilot bushing mountings.

This is another example of how Fairchild's complete line ¢can
give you the answers, no matter what factors govern your
choice of precision potentiometers. Write Fairchild

Controls Corp.. Components Division., Dept. 140-62E2

EAST COAST
225 Park Avenue
Hicksville, L.1., N.Y.

WEST COAST

6111 E, Washington Blvd.
Los Angeles, Cal.

Tele-Tech & ELECTRONIC INDUSTRIES * May 1956

AIRGHILD

PRECISION POTENTIOMETERS

# and COMPONENTS

For product information, use inquiry card on last page.
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More than I times actual size.

NOW! even smalier air trimmer capacitors

For every type of electronic equipment—printed wiring hoard or con-
ventional chassis—Radio Condenser’s new Series 75 trimmers mean more
circuit in less space. Measuring just 25/64” x 7/16" x 17/32” behind
mounting surface, they’re the tiniest trimmers ever made in the United
States.

Three capacitance ranges are available, as tabulated below. Each is
equipped with plug-in tabs for printed wiring board insertion, as well as
two holes for conventional screw mounting. The sturdy low loss ceramic
body, brass plates soldered and silver plated, assure a rugged unit, able
to take extreme shock, vibration and temperature change. Capacitance
is easily varied by means of a screwdriver slot in the rotor shaft.

Insulation resistance, “Q” and thermal stability characteristics are
excellent.

Complete Engineering data and specifica-
tions for the new Series 75 Subminiature
Trimmer capacitors are provided in Bul-
letin TR-123, available free on request.
Write Radio Condenser now for your copy.

RADIO CONDENSER

MINIATURE AIR TRIMMER CAPACITORS

Type Min. |Effective Max. | Air I No.
No. |Cap.upF| Cap. uuf Gap | Plates
875001 1.2 5 .014 9
875002 1.2 10 008 11
875003 1.5 15 .008 15
|

22

For product information, use inquiry card an last poge.

RADIO CONDENSER CO.

Davis & Copewood Streets o Camden 3. New Jersey

EXPORT: Radio Condenser Co.. International Div.. 15 Moore St. N.Y. 4, N.Y..
CABLE: MINTHORNE

CANADA: Radio Condenser Co. Ltd.. 6 Bermondsey Rd.. Toronta. Ontario
Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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Chrema-Video
DISTRIBUTION AMPLIFIER

Pulse
DISTRIBUTION AMPLIFIER

by

STABILIZING AMPLIFIER

COLOR-MONOCHROME
Tv TEST and BROADCAST EQUIPMENT

Electronically Regulated
POWER SUPPLY--750 Mo

s

T = =

Model DA 7126, $260.
* Frequency independent of Model PS 1536 e $295.
gain Model DA 7190 5255. Model SA 7410 $480.
* 4 individual channels, IN ® Only 5% x 19
Tl I ® Very | ripple fent
T
& Overall size only 314" x . > s L8 rasen
1o ® Precise electronic voltoge
L b d i
7o ol idpedante ® Six individual channels ® Clamps on color regulotion

® Extremely low differentiol
phase and amplitude
distortion

MODULAR, PLUG-IN
Chroma-Video
DISTRIBUTION AMPLIFIER
Similar to Model DA 7126

Model DA 7130 $460.

* 5 Channel
® Size 5V x 19’

AUTOMATIC CHROMA
CARRIER BALANCE

Model EN 5040 $325.

® Provides automatic balance
for most encoders

® Indispensable for meeting
existing NTSC standards

® Eosy ccnnection to
encoders

o Size 540 x 19
¢ Excellent rise time
® 75{ outpul impedance

® Qutput tilt less than 1%,
for 10% input

® Individual gain controls

VIDEQ TEST GENERATOR

(S Ac ;==
Model TE 6120 $1,950.

Small size 5V x 19'°

Clips, reshapes and
re-inserts sync

Mixes Video with sync

7500 picture outbut with
an isoloted monifer output

COLORSCOPE

® Metering focilities

® Centering voliage available
e e s o e
MODULAR PLUG-IN
Electronically Regulated

POWER SUPPLY—T%; AMP.

Same specifications and size
as Model PS 1535

Model PS 1540 $575.

NTSC Multi-Burs|
FREQUENCY GENERATOR

Model TE 6050 51,095,

¢ Five calibrated variable
frequency burste and white
bar

* Individual gain ¢ontrols

* Variable hue color stripe
e e o e 0 Completely self-contained, ® Crystal controlled internal
providing: Model TE 4000 $4,800. NTSC burst on back porch
#® Variable frequency square . i
WINDOW GENERATOR wave generator ® 10-Function color and e e i 2z ocd

monochrome signal

Designed for NTSC Color

® Frequency sweeper . . . evaluator 3
Model TE 6110 $475. e Ystemfiesling
. . ® Vectorscope
* Provides o signal that checks . . ® |ndividual gain contrels for
transient response and ® Composite color signal ® Wave farm monitor frequency bursts, color
streaking for individuol ] . , i i
2 ® Calibrated phoseable 3.58 Mc ® Piclure monitor with Pulse stripe, syac, and outout

units and systems

® Measures differential phase
and differential linearity

Cross presentation

* 1.5Y p-p output

TARC instruments now in use by netwarks and stations. Delivery of most I POWER CONTROL
items 30 to 45 doys. Send for complete catalog. PANEL

Maode to specifico-
tions of key New
York City network
stalian.

TARC will modify oany of its standard vnits, or build from
“scratch”, to your special requirements.

REAR

Por the beat cn buce. .. FRONT

ELECTRON'CS, INC. ] 48 Urban Avenue, Westbury, N. Y.

For preduct information, use inguiry card on lost poge.

Tele-Tech & ELECTRONIC INDUSTRIES + May 19548
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RCA BOOKLETS AVAILABLE
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RCA Receiving Tubes for AM,
FM, and Television Broadcast—
gives characteristics and socket connections
far more than 600 receiving-type tubes and
TV - picture tubes. For_your copy, circle
1275-G on coupon below.

RCA Photosensitive Devices and
Cathode-Ray Tubes—contains phys-
ical descriptions and data: gas, vacuum,
and multiplier phototubes; camera tubes;
monoscopes; oscillograph tubes; and kine-
scopes for specialized uses. For your copy,
circle CRPD-105 an coupon below.

For sales information on any af the prod-
ucts shown, contact your RCA Representa-
tive at the RCA District Office nearest you:

EAST: HUmboldt 5-3900
744 Broad Street
Newark 2, N. ).

CENTRAL : WHitehall 4-2900
Suite 1181
Merchandise Mart Ploza
Chicago 54, lli.

WEST: RAymond 3-8361
6355 East Washington Blvd
Los Angeles 22, Calif.

1275-G CRPD-105
NAME_
COMPANY TITLE
ADDRESS

For product information, use inquiry

JATA FOR

uring small [uminous spots.

» 0 0 © O o0 © 0o 0 o o0 0o o0 o0 o
) (o] 0 o] o o o o 0 0 o] o o0 o <
) o) o O O o] o] O 0 o} o] O o (0] Q
- O O Qo O o (o o O o © o] o 0 o) C
2 O o O
.0 o© o ¢
)y © RCA MEMORY DEVICES: o o
LI FERRITE CORES . TRANSFLUXOR o G
> O 0O O
< o RCA-219M1 . . . a torroid-shaped, 0.55-ampere-turn-drive, ferrite o C
1) (o] core; RCA-216M1 - . . a torroid-shaped, 0.95-ampere-turn-drive, O |
e O ferrite core. Both types are characterized by hysterisis loops which O g
b} 's) provide reversal of magnetic-flux polarity when the correct current o o
o o combination from two associated magnetized windings are coinci- o c j'_'
§=> o dentally energized. These ferrite cores are primarily designed for use
in matrices of the coincident-current type for applications as storage o o o
- 0 O devices in digital computers. o o=
D o . o o
o o RCA Dev. No. XF-1501 TRANSFLUXOR . . . this developmental 3
! memoary device originated by RCA utilizes a ferrite core, has two o c (.
=D * apertures, and exhibits a nearly rectangular hysterisis loop. It can o} 0 l‘
- ©0 O contro! the transmission of ac power according to a level established by o Ch
:o (o) a single setting pulse. It furnishes an output determined by the stored O o ==
£ 0 o) pulse for an indefinite length of time. Once “set” the TRANSFLUXOR o} [l b
o) o does not require an input command to furnish output intelligence. o) o
. 0 © o ol
D 0 0O 6 0O 0O O OO 0O 0 0 0 © O
- 0 0 0 0 6 0 0 0O O 0O 0 0o 0 o o
D" 0 0o 0O 0O O OO OO O 0 0 © 0
0 0 0 0O 0 0 0O 60 0O 0 0 0 0 o ¢
oy L
Lo
g 1
) TINY-SIZE
1 B PHOTOCONDUCTIVE
B CELL
g * i f f
RCA-6694-A . . . head-on
type cadmium-sutfide cell, =
RCA “PENCIL"” TUBES FOR RADIOSONDEMETEOR-0- _ features high luminous sensi- |
- LOGICAL SURVEY, AIRCRAFT-CONTROL EQUIPMENT, tivity, very low dark current, B8
~ COMMUNICATIONS, AND UHF TEST APPARATUS | extremely low background fi§
] noise. Signal output is '*-1_‘
" RCA-6263, -6264, -5876, -5675, -5893, -5794, -6562, and -6173 approximately proportional to &8
... among the outstanding features of these types are small size, incident light intensity. !
light weight, low heater voltage, good thermal stability, minimum Especially useful in light- T8
transit time, low lead inductance, low interelectrode capacitances, controtled relay applications,
and high efficiency. Applications include oscillator, frequency and in light meters for meas- g

multiplier, power amplifier, and pulse detection. !

& = - - —E - h i =3 -
= : =~ > 1 - e

.EE

(00 RS e

¢ard on last page. Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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ELECTRON TUBES
SEMICONDUCTOR DEVICES
DESIGNERS
BATTERIES
4h ) | l 4 A
TEST EQUIPMENT
ELECTRONIC COMPONENTS

PORTABLE AND

e =
RCA-ZNTT /i RCA-2NT9 /37 }? NEW KINESCOPES AVAILABLE FOR

LIGHTWEIGHT TV SETS RCA-8DP4

/\ RCA-ZN140 ”,‘/:7
'y ‘ RCA-8DP4 . . . has spherical Filterglass faceplate,

RCR.ZNITS RCA.2N108 a screen 7%" x 5%", and a minimum projected
screen area of 35.5 sq. in. Utilizes 90° deflection, g )
and low-voltage electrostatic focus. Short overall s | 3

Vi
/; ! /? length: 10%” and light weight: 3 pounds, make

RCA-8DP4 suitable for use in portable-type designs.
' RCA-2N104

RCA-ZN139

RCA-14RP4

RCA-2N109 RCA-14RP4 . . . has spherical Filterglass face-

plate, a screen 12" x 9%” and a minimum

RCA HIGH-QUALITY TRANSISTORS projected screen area of 108 sq. in. Utilizes 90°
COMMERCIALLY AVAILABLE deflection, and low-voltage electrostatic focus. Short 3

overall length: 1474” and light weight: 8%% pounds.
RCA’s high-quality transistors are the result of years
of experience in research, development, and produc-
tion of solid-state materials and devices. RCA transis-
tors are quality-controlled for exceptional uniformity
of characteristics and stability throughout long life.
All are hermetically sealed, germanium-alloy junction
transistors of the p-n-p type. They are useful in the
following services for commercial and military appli-
cations: low-power af, large-signal af, rf converter,
if amplifier, and low-noise preamplifier.

RCA COMPUTER-TYPE TUBES PROVIDE
CONSISTENCY OF PLATE CURRENT
DURING “ON’" CYCLES

RCA TEST EQUIPMENT—CHOICE OF CRITICAL ENGINEERS FOR

Designed, manufactured, and fully tested to assure
LABORATORY, PRODUCTION-LINE, FIELD USE

long-life and stability of operation in “on-off” control
applications; all are heater-cathode types. Except for
type 5915, they are primarily designed for frequency-
divider circuits in electronic computers.

Senior VoltOhmyst®—RCA wv-98A . . . new addition to the well-known group of
RCA vacuum-Tube Voltmeters features large, easy-to-read wide-vision meter (612" w:),
accuracy of = 3% full-scale on both ac- and dc-voltage measurements, direct peak-to-peak

L reading of complex waveforms. Your “work-horse,"” it can really take rough handling.
'ﬁz':‘;"fr”.?gj{}'r:’g'i: ! l A G Fei o Master VoltOhmyst®—RCA Wv-g7A . . . features a 27-sq. in. meter. Has accuracy
ciccuits, 7-pin (=9 | P M ode. T-pin and stability necessary for many laboratory applications. Particularly useful for TV, radar,
miniature type | i miniature type and other types of pulse work; calibrated scale reads peak-to-peak voltages directly.

Ultra-Sensitive DC Microammeter—RCA WV-84A _ ., . for reading extremely “feeble”

me';iﬁrﬁ-rzzﬁ?vin EEhE currents from 0.0002 to 1000 xa. Can be used as a very-high-resistance voltmeter—up to
"'“':ngngge triode, 9-pin 1005 megohms on 100-volt range. As a megohmmeter, resistances to 90,000 megohms
] miniature type can be measured. Well suited for use in the fields of biology, nucleonics, chemistry,
rca-s96z I '!F% ~1 electromechanics. Completely self-contained, portable.
I S | < . B o " RCA TEST INSTRUMENTS ARE AVAILABLE THROUGH YOUR RCA DISTRIBUTOR
miniature type : 9-pin

miniature type

RADIO CORPORATION of AMERICA

TUBE DIVISION SEMICONDUCTOR DIVISION
® NARRISON, N. J.

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956 For product information, use inquiry card on last page. 25
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A single EIMAC one kilowatt | "_:
(W Klystron covers the &=
entire 1700-2400 megacycle range

TYPICAL CW OPERATION

Eimac 3K2500SG
amplifier klystron

1700-2400 mc

D-C Beam Voltage  bkv

D-C Beam Current  .472 amps
Power Output 1.0 kw

Driving Power 1.0 watt
Efficiency 35 to 40%

Power Gain  30db

One kilawatt CW pawer autput is naw cammercially available
with the new Eimac 3K2500SG amplifier klystran, specifically
developed for relioble farword-scatter microwave systems.
This three-cavity klystron operates at power goins of 1000
times and on efficiency of 35 to 40 percent.

Eimoc's exclusive external resonant cavities and ceramic
windows permit all critical RF tuning circuits to be placed
outside the vacuum system. Two easily adjusted tuning knobs
for each cavity assure the most pasitive and simple tuning
possible.

Ceramic and metal constructian, a high efficiency oxide
cathode, and farced oir caoling give the rugged 3K2500SG the
reliable, efficient, long-life service typicol of all Eimac tubes.

The 3K2500S5G klystran is available with resanant cavities,
magnetic framewark, magnetic beam control coils, output laad
caupler, and air system socket providing equipment manu-
facturers with a complete klystron amplifier circuit system.

For detailed information
about Eimac tubes and their applications
write our Technical Services Dept.

EITEL-McCULLOUGH, INC.
SAN BRUNO o CALIFORNIA

The world’s largest manufacturer of transmitting tubes

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

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956
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938-L

938-P

938-WB

4,000 volts
30 amperes} BERK

10,000 volts peak breakdown

to Engineers Dissipation Factor=0.0005 at 1000 cycl
in Search of the Best Connection

Umt Pnces

2000- 10,00

Type Description |*10-99| 999 | 1999 | 9993 Up

. : g : 938-P  Metal top B.P. with metal spacer| $0.38 | $0.33| $0.31 | $0.30 | $0.29

, Type'938.Bmdmg Post series Is typical of J 'L, Black top, cone insulation 053| 045 042 | 0395 o038

G-R’s extensive line of high-quality components. g3g-wR Red top, cone insutation 053] 045| 042 | 0.395| 038
These posts are chosen by the leading manufac- 938-L Captive Shorting Link 010§ 0.09) 0.085

tugers foy ey excellent elcetrical-amd MmeehafiCall e Sa% iR wiies core ippators, are  SWinimeaiquanfitysoklhRrsse et = noirily

sufators, grounding spacers and other parts are

sold separately, also. Write For Prices. ihe, 1CRICETIEN: THREISAS.Z HEHIatGr M T

938 Binding Posts. Older Type 139 Pasts can b
used as well.

characteristics and for their convenience and func-
tional correctness.

Polystyrene insulation throughout
— cones hollowed to minimize solid
dielectric

Dielectric_ Constant
and Dissipation Factor low

High leakage resistance
Minimum moisture effects

Banana plug fits into body of post,
NOT its top

I'ops chamfered to scat banana
plugs

All tops captive to prevent loss

Solder directly to turret on mount-
ing stud — not to lug under nut

Grounding post with spacer for
proper height — flat knurl on bottom
of spacer bites into panel and pre-
vents rotation

Cross hole in top contoured for
firm grip without shearing for any
wire from A.'W.G. No. 40 to No. 10
— tops will accommodate telephone

cord tips, spade terminals, slender a
ligator clips etc.

Interlocking, anti-rotation keye
bases for any panel thickness from
to 34”. If keying is not desired, %
hole in panel frees key

Individual post-assemblies advai
tageous in that pairs can be mounte
at any separation from the standar
3,” to any spacing required n
special parts needed.

5/8 DIA.

144 DIA
®27 DRILL

Mechanical details ofﬂ

Oto 5/l6—-1 |-— H/BMA
o 3/4 DIA. gm:Elg'
15/16
4

METAL OR
INSULATING
PANELS

Q\{

9/32 DlA,

hm,,uE

l--ﬁ'll

sw/om ~1/a DI

Type 938 Binding Posts and Assemblies.

Locking keys in %3-inch mounting hole can be omitted if locking feature is not wanted.

GENERAL RADIO Company

275 Massachusetts Avenue, Cambridge 39, Massachusetts, U.S.A.

90 West Street NEW YORK &

8055 l31h St., Silver Spring, Md. WASHINGTON, D. C.

wwvv.americanradiohistdp\/(.’co

1150 York Road, Abington, Pa. PHILADELPHIA

920'S. Michigan Ave. CHICAGO 5
.I%eward St. LOS ANGELES 38
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NSTRUMENTAT’ON TAPE
REQU,REMENTS

irish INSTRUMENTATION TAPE

BRAND
made by Orradio Industries, world’s largest exclu-

sive magnetic tape manufacturer—already ranks high
in the esteem of automation engineers. Several of the
leading makers of electronic computers, telemetering
equipment and other devices requiring magnetic
instrumentation tape have tested it, use it in volume
and are recommending it to their customers.

But irish, never satisfied with just the status quo,
would like to go further. Custom-engineered instru-
mentation tape, with electrical and physical charac-
teristics tailor-made to your instrument, can be yours
for the asking. irish would welcome the opportunity
to come into your laboratory, discuss with you your
individual requirements as to frequency response,
hardness of coating, lubrication, drop-out tolerance,
durability and other performance factors, and come
up with the tape that specifically fits your needs to
the minutest detail. You know best when it comes to
your own instrument... irish knows best when it comes
to magnetic tape...so get together with an irish
application engineer—write, phone or wire irish today !

INDUSTRIAL DIVISION
ORRADIO INDUSTRIES,; INC.

Export Divisien: Morhan Experting Corp., New York
Canada: Atlas Radio Corp., Ltd., Toronte, Ontario

El

HHH
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As We Go To Press (Cont.)

New Counter Measures
Trainer for the AF

Thousands of dollars and thou-
sands of man hours are expected to
be saved each year by a new elec-
tronic countermeasures trainer de-
veloped for the AF’s Air Research
and Development Command by Mel-
par, Inc., Alexandria, Va.

The trainer will simulate as
closely as possible all types of elec-
tronic emissions, such as various
types of radar, guided missile con-
trol, micro-wave communication
equipment, and commercial instal-
lations. It also provides a means of
setting up various courses of flight
in order to train students in sev-
eral types of ECM tactical prob-
lems.

RETMA Endorses FCC's

"Translator” Proposal

RETMA has endorsed a proposal
to permit the operation of “trans-
lator” television stations in con-
junction with primary TV trans-
mitters as a means of bringing tele-
vision to many of the isolated com-
munities not now adequately served
by either existing or contemplated
TV stations.

Who Watches
Educational TV?

The Educational Television and
Radio Center, Ann Arbor, Mich.,
has awarded three grants-in-aid as
part of a program of audience re-
search in the educational television
field.

The relation of television to in-
school programming and adult ovr
community education has been of
great concern since the introduc-
tion of the medium. Now, with 20
educational stations on the air and
interest in ETV rising in dozens of
American communities, it is pos-
sible to begin evaluating, measur-
ing and defining the characteris-
tics of ETV audiences, according to
President H. K. Newburn of the
Center.

Center grants were received by
the Univ. of North Carolina, Michi-
gan State Univ. and the Univ. of
Houston.

Tele-Tech & ELECTRONIC INDUSTRIES » May 1956


www.americanradiohistory.com

iy |

WTV.

MIAMI,FLORIDA

T EETErasUas

“Clear, sharp image reproduction...that's why we use
G-E image orthicons in our own-design TV cameras!”

Says Earl Lewis, Chief Engineer, WTVJ, Miami.

6
Our purpose in developing our own studio
cameras at WTV] was to give Miami viewers a
picture with the highest possible quality. Audi-
ence  enthusiasm with

proves  we  came up

superior equipment.

“To get the best camera results, we specify
the best components. G-E image orthicons fit
our quality specifications to a ‘t.” Their image
resolution has plenty of detail—the picture is
uniform in depth and shading—tube efficiency
stays high through long hours of service.

“I'm told that reallv big resources of skill,
manpower, and equipment were drawn on by

General Electric to develop their Broadcast-
Designed image orthicons. The tube’s fine over-
all performance in our studio cameras certainl
bears out this information!”

ES #

Your General Electric tube distributor has
Broadcast-Designed image orthicons. For top-
rating picture quality, for full-measure efficient
tube life that means replacement dollars saved
. . . phone your local G-E distributor today!
Trube Departiment,

Schenectady 5, New York.

General Electric Company,

Progress /s Our Most Important Product

GENERAL @3 ELECTRIC

161.1F2
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Makers of a complete line of
fuses for home, farm, commercial,
elecironic, avtomotive and
industrial vse.

For product information, use inquiry card on last page.

A complete line to meet

BUSS FUSES

all your fuse requirements . . .

You’ll find the type and size fuse you need, quickly and easily, by
turning to BUSS. The complete BUSS fuse line includes: standard,
dual-element (slow blowing), renewable and one-time types — in
sizes from 1/500 amp. up . . . plus a companion line of fuse clips,
blocks and holders.

BUSS fuses are dependable and ‘‘trouble-free”

To assure you of top quality and proper operation under all service
conditions — BUSS fuses are electronically tested. A sensitive device
automatically rejects any fuse not correctly calibrated, properly
constructed and right in all physical dimensions.

That’s why BUSS fuses, by their unfailing dependability, help
safeguard your most valuable asset — the good name of your product.
When there is trouble on the circuit, BUSS fuses open and prevent
further damage — saving the users of your equipment from unneces-
sary repairs. And BUSS fuses won't cause irritating, useless shut-
downs because . . . BUSS fuses eliminate needless blows.

Why take a chance with your product being blamed for troubles
caused by poor quality fuses? It is just good business to standardize
on genuine BUSS fuses.

For more information on BUSS and
FUSETRON small dimension fuses
and fuseholders, write for bulletin TT.

BUSSMANN MFG. co.%(Dt'v.ochGrawEIectricCo.)

ELECTRICAL PROTICTION

UNIVERSITY AT JEFFERSON, W ST. LOUIS 7, MO.

www americanradiohistorv com
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Styroflex Coaxial Cable

IS GOING PLACES-=DOING THINGS
in the Broadcast Field!

MINNESOTA

A e
)

a. 4\
/,/ -G

.

NORTH CAROLINA

L
[ 3
B
Y
n

i

L T
l_“"" " L

SWISS AL

Perhaps Styroflex can answer your particular problem.

Inquiries welcomed by our engineering staff.

PHELPS DODGE COPPER FRODUCTS

CORPORATION

300 PARK AVENUE, NEW YORK 22, N. Y.

32 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES *+ May 1956
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GATES

ﬂ

=50 u««“
s m x :

What o marvelous year this will be for those lucky broad-
casters who own and operate one of these two new Gates
audio consoles. A year when Gates engineering . . . Gates
progressive design ... Gates workmdnship have ali pro-

duced in magnanimous form.

Indeed, this is a year when Gates equipment has become
more economical . .. more practical . .. more generous in
quality than ever before and these two 1956 Gates speech

mput consoles we know you will agree, make this . ..

audio’s finest year.
Y

GATES RADIO COMPANY

Monufacturing Engineers Since 1922

QUINCY, ILLINOIS

OFFICES -~ NEW YORK WASHINSTON, D, C. - LOS ANGELES - HOUSTON ATLANTA

36 For product information, use inquiry card on last poge. Tele-Tech & ELECTRONIC INDUSTRIES » May 1956
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(12K5) Asstior Engineoing Fis s Ting-Cof

The 12KS5 was originally designed to fill an enormous gap in the “hybrid” auto radio

complement. Before this development, no single, high-gain tube was commercially available

which even approached the power sensitivity required—at 12-volts plate supply voltage —

to drive a single or push-pull high power cutput transistor from the small signal tube

amplifiers. To accomplish this, the 12KS5 utilizes a unique design feature known as the “space

charge grid”” which effectively greatly increases the cathode area. The resulting low

output impedance and high transconductance render the type extremely useful for a great
many low voltage driving, switching and control applications.

CHARACTERISTICS

Tube Type: 12K5
Heater Voltage: 12.6V

% e Plate Voltage: 12.4V

R Grid 11 Voltage: 12.6V
(12K5)POWER AMPLIFIER TETRODE Grid #2 Valtage: —2.0V
USING THE SPACE CHARGE GRID PRIMCIFLE Plate Current: 8.0ma

Transconductance:
{Cont. Grid to Plate) 7000 pmhos

Triode Ampl. Factor: 5,6*

#*Crid #2 to Plote

The Tung-Sol engineering which has produced the 12K5
is constantly at work on a-multitude of special electron tube

0 : A ®
developments for industry. Many exceptionally efficient @
general and special purpose tubes have resulted. Information -

about these and other types are available on request to

Tung-Sol Commercial Engineering Division.
ELECTRON TUBES

TUNG-SOL ELECTRIC INC., Newark 4, N. J.
Sales Offices: Atlanta, Columbus, Culver City, Dailas, Denver,
Detroit, Melrose Park (Ill.), Newark, Seattle.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product information, use inquiry card on last page. 35
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Tung-Sol Engineering Helps Pioneer a New
Concept in Motorola Car Radios...

The new Motorola hybrid car radio represents one
of the most significant advancements in car radio
design. Fifteen vital parts, components of the cus-
tomary high power supply, have been completely
eliminated. In their place—a single high power
transistor plus a complement of newly engineered
electron tubes developed by Tung-Sol to operate
with full efficiency directly off a 12-volt plate
supply source.

In addition to circuit simplification which removes
many potential sources of trouble, new standards of

performance are clearly indicated. Tubes operate
at reduced internal temperature and dissipation.
Drain on the car battery is cut almost in half.

This achievement—for many years considered
impractical—is the result of Tung-Sol's intensive
experience in the development of tubes for auto-
motive applications. Thru it, Tung-Sol engineering
has opened new avenuves for the application of
tubes to low voltage plate supply circuit designs.

As has always been the Tung-Sol policy, engineer-
ing assistance is offered impartially and all prob-
lems are treated with strictest confidence.

" Transcon- Yriode
TUBE TYPE Heater Plate Grid §1 Grid 2 Grid 73 Plate Grid #1 Grid 72 ductance Ampl
Yoltage VYeltage Voltage Yeoltage VYoltoge Currant Currant Curreant (Cont. Grid Faﬂor.
i to plate) |
12AC6 12.6 VY 12.6 V o*V 126 ¥ Cathode 28 po - 28 pa 730 umbos i —_ 1
| 12AD6** 126 ¥ 126V 1.1 ¥ RMS 126 ¥ 0 20 a 30 pa 650 pa 100 umbos
12AES
Triode 126V 126V 0 — —— 750 pa —_— J— 1000 umhos 15
Diodes 126V oy —_ e — 2:0 ma L =" —— s
12K5 12.6 V 126V 126V —-2.0V —_— 8.0 mo 85.0 ma —_— 7000 pmhos  5.6%%*
*Grid §1 Rusitlor=2.2 Megohms **Converier Sefvice *4Grid §2 to Plale
1 Power Powerv
TYPE Ie Ex Re R Source Ovtput Gain Distortion|
18-176 500 ma -12Y 30 ohms 15 ohms 2.5 watt 30 db 8%
$With unit attached 1o heat sink. MAY, 1955

Information about these products and other special purpose tubes is
available upon request to Tung-Sol Commercial Engineering Division.

~ TUNG-SOL ELECTRIC INC., NEWARK 4, NEW JERSEY

SALES OFFICES: ATLANTA, COLUMBUS, CULVER CITY, DALLAS, DENVER,
DETROIT, MELROSE PARK (ILL.), NEWARK, SEATTLE.

TUNG-SOL

ELECTRON TUBES AND

SEMICONDUCTORS
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KESTER *’44’* RESIN, PLASTIC ROSIN AND “RESIN-FIVE” FLUX- so many manufacturers combat rising production costs.
CORE SOLDERS are tried-and-proved remedies for almost It could be the solution you’ve been looking for'
every production situation where soldering time gets

e ) i THIS IS IT . . . the informative 78.page free Kester text-
out of hand. Kester’s great adaptability to widely diver- book “SOLDER . . . Its Fundamentals and Usage.” Send for
gent soldering requirements has time and again helped your copy today!

AESTER SOLDER

C O M PANY42'IO Wrightwoed Avenue, Chicago 39, lllinois; Newark 5, N. J.; Brantford Canada

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product infarmation, use inquiry cord on last page. 37
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REDUCED COSTS

PAC requires fewer insertions. Sim-
plified equipment. Smaller chassis
area. Reduced inspections. Fewer
items purchased. Fewer Chassis
holes. Simplitied chassis wiring.

UNIQUE TERMINAL DESIGN

The Erie PAC terminal provides a
“Ushaped cross section and tapers
in both planes to assure easy inser-
tion, self-adjusting—rigid fit, and
large contact area.

FLEXIBILITY

All Resistance values between 5
ohms and 50 megohms. Wide range
of capacitor temperature character-
istics. Paralle! and series arrange-
ments readily obtained. Excellent
circuit fiexibility thru use of printed
wiring type base.

REDUCED CHASSIS AREA

Chassis area is reduced by use of
the vertical plane design feature. 15
components per square inch.

% PACKAGED ASSEMBLY CIRCUIT

Erie’s new Packaged Assembly Circuit is able to
reduce assembly and labor costs for electronic
component users by simplifying automation. By
employing standard size resistor and capacitor
pins, a PAC module can be assembled simply,
automatically, and economically.

PAC will drastically reduce the number of com-
ponent insertions in TV, radio, computers, and
other electronic equipments by combining up to
90 components into one PAC module. The illus-
tration above clearly exemplifies how Erie’s Pack-
aged Assembly Circuit will clean up and simplify
nearly any printed circuit board. The original
conventional design. at left. contains 44 individ-
ual components. The electrically equivalent Erie
PAC design, at right, contains but 18 individual
units —a savings of 64% in the number of
insertions.

Experimental PAC Design Kits have been pre-
pared and are available at a moderate cost. The
5% PAC Kit includes 195 different resistance and
capacitance values, strips, wiring boards. clips,
eyelets, and other matericl essential for building
complete PAC circuits. The 10% PAC Kit contains
105 values along with the other items, and the
20% PAC Kit has 54 values plus equipment. This
Design Kit is your key to cost savings.

Write for Erie Engineering Bulletin No. 450-1

ERIE ELECTRONICS DIVISION
ERIE RESISTOR CORPORATION

Main-Offices and Factories: ERIE, PA.
Manufacturing Subsidiaries

HOLLY SPRINGS, MISSISSIPPI * LONDON, ENGLAND = TRENTON, ONTARIO

For product informotion, use inguiry card on last page.
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THE AEC estimates that 2,000-
3,000 nuclear trained scientists
and engineers will be needed per
vear over the next 20 years. Recent
survey shows that industry ex-
pects to get half during the next
3-vear period by hiring them
rather than training them—from
each other, that is.

RUSSIAN PLANTS apparently
offer the engineer a good deal in
the way of social activity. Travel-
ers recentlv returned from the
USSR describe “Recreation Pal-
aces” equipped with swimming
pools, gvmnasiums and audito-
riums where the workers stage
ballets, operas and plays.

$8.000 TO $9,000 A YEAR could
easily be the average G-E salary
by 1966. said Ralph J. Cordiner,
company pres.

SUBSCRIPTION TV trial run was
conducted by Zenith in Chicago
using scrambled picture, but nor-
mal audio. Sampling of set owners
found that scrambling didn’t faze
them a bit; they turned down the
brightness and just listened to the
audio. Needless to say, the newer
versions have scrambled audio,
too.

ENGINEERING RECRUITMENT
sales pitch put out by G-E’s Utica
plant opened Uticans’ eyes to the
attractive features in that area
of their own surroundings, and
earned a vote of thanks from the
local paper. Booklet titled “Living
to the Fourth Power” pointed out
“Here in the Mohawk Valley are
opportunities for city living, coun-
try living, small town living and
suburban living . ..”

NEW RADIO-TV LINE, by West-
inghouse, will be designed by Ray-
mond Loewy.

TV TIME. The late shift at one
large British coal mine was moved
forward one hour so that workers
could get home in time to cateh
the last hour of television. British
networks normally shut down at
11 P. M.

(Continued on page 46)
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OUTSTANDING FEATURES:

It combines the strength advantages of machined bar
stock aluminum with the shock-resistant qualities of a
resilient insert.

A modified, double stub thread provides for speed and
convenience in mating and disconnecting and the special
tapered cross-sectian thread design resists laasening
under vibration. The threads can be ecsily hand cleaned
if contaminated by o substance such as mud or sand.

An Alumilite 225 hard anadic finish is used which gives
a case hardening ta the aluminum surface. This finish
offers outstanding resistance ta corrosion and abrasion.

The cable-compressing gland used within the cable
accessory accomplishes both a firm anchoring of the
cable and effective waterproofing for multi-conducter
cables. Neoprene sealing gaskets are used at every
joint to insure a watertight connector assembly.

The caoble accessory is designed to accommodate a
Kellems stainless steel wire strain relief grip for addi-
tional cable locking.

A left-hand thread is used on the cable accessory to
prevent inadvertent loosening.

High-grade copper alloy contacts are vsed which pro-
vide for high current capacity and low voltage drop.
The famous Bendix closed entry socket is used for
contacts sizes 12 and 16.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956

This new QWL Bendix* Flectrieal
C()""l'('l(”' wids 1]1'5ig|1(‘|] j\()l' 1llld
1s being used prineipally on ground
launching equipment for missiles
and ground radar equipment.
Ohviously for this important tvpe ol service only the
|1ig||csl standards of destgn il materials are aceeptable.
That’s why it will pay you to specify the Bendix
QW L electrical connector for any job that requives

exceptional performance over long periods of time.
1 4

"TRAPEMARK

SCINTILLA DIVISION OF BENDIX

SIDNEY, NEW YORK

Export Sales and Service : Bendix International Division
205 East 42nd St., New York 17, N.Y.
Canadian Representatives: Aviation Electric Lid.
200 Laurentien Blvd.. St. Laurent, Montreal 9, Quebec

FACTORY BRANCH OFFICES:
117 E. Providencia Avenue, Burbank. California « 512 West Avenue. lenkintown, Pennsyl-

vania « Paterson Building, 18038 Mack Avenue. Detroit 24, Michigan » 5906 North Port
Washington Road, Milwaukee 17, Wisconsin + Hulman Building. 120 w. Second Street,
Dayton 2, Qhio « 8401 Cedar Springs Road, Dallas 19, Texas « BoeinE Field, Sealtle 8,

Washington « 1701 K™ Street, N. W., Washington 6, D.

Gendiy

n/j/

SCINTILLA
DIVISION

AVIATION CORPORATION

For product information, use inquiry cord on lost page. 39
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% Made to your specifications

% Any size, shape or coating
required

* Send us your drawings for
quotation

F Write for your
copy of
Bulletin GC-106A
on all
Arnold Products

ADDRESS DEPT. T-465

L ... We can handle
- ANY requirements you have

The group of magnets illustrated above are indicative of the great scope
of Arnold production in this field. We can supply these permanent
magnets in any size or shape you may need; in weights ranging from a
few ounces to 75 pounds or more; and with die-cast or sand-cast alumi-
num jackets, Celastic covers, etc., as required. Complete assemblies may
be supplied with Permendur, steel or aluminum bases, inserts and keepers
as specified—magnetized and stabilized as desired. ® Let us handle your
magnetron, traveling wave tube and wave guide permanent magnet
requirements, or any other magnetic material specification you may have.

WSW 5995

THE ARNOLD ENGINEEISNG (CompaNy |

SUBSIDIARY OF ALLEGHENY LUDLUM STEEL CORPORATION
General Office & Plant: Marengo, lilinois
DISTRICT SALES OFFICES . .. New York: 350 Fifth Ave.

SIZZF Los Angeles: 3450 Wilshire Bivd. Boston: 200 Berkeley St.

{
it s e o et e e

40 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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pays off in many ways

Two valid reasons have established WESTON in-
struments as the designer’s choice for all “built-in™
requirements. To equipment buyers a WESTON
on the control panel instantly establishes a con-
viction of rigid specifications and sound engineer-
ing sense. For equipment manufacturers WES-
TON dependability continues to work after the
equipment is sold. Assuring a true check on oper-
ating conditions, it protects the device itself, and
the reputation of its builder.

Weston panel instruments are available in
types, sizes and ranges for all electronic or electri-
cal “built-in” needs. Also in a complete line of
ruggedized meters for a-c and d-c requirements.
For information, or engineering cooperation, con-
sult your nearest WESTON representative or
write direct. Weston Electrical Instrument Corpo-
ration, 614 Frelinghuysen Avenue, Newark 5,
N. J. A subsidiary of Daystrom, Incorporated.

May 1956

Built-in Weston dependability

MICROAMPERES
oC

WESTON

PANEL
INSTRUMENTS

WESTON

For product informotion, use inquiry cord on last poge.
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WESTINGHOUSE
SILICON BRIDGES

-
1
L
1
-

]

How much power
do you need?

Westinghouse silicon bridge assemblies are immedi-
ately available with outputs from 5 to 100 amperes at
50 to 300 volts peak inverse in standard rectifier
circuits.

These new pre-assembled silicon bridges by
Westinghouse permit a tremendous spacesaving
compared to equivalent selenium stacks.

Typical performance figures using four WN-5051-F
diodes on 2” x 2” aluminum plates in a single-
phase bridge, shown at the right, are:

e continuous-load current 25 amperes

o leakage current <20 ma @ 300 veolts maxunum
peak inverse

e natural convection 30° C ambient

A similar assembly with the diodes mounted on
5” x 5" plates with forced air can carry up to 100

amperes continuous.

Other Westinghouse silicon and germanium di-
odes can be mounted in bridges to deliver up to
600 amperes load current at various voltage ratings.

For detailed information on silicon and germanium
bridges and diodes, contact vour local Westinghouse
sales oflice or write: Westinghouse Electric Corpo-
ration, 3 Gateway Center, P. O. Box 868, Pittsburgh
30, Pennsylvania. 1.09005

SINGLE-PHASE, FULL-WAVE BRIDGE
OUTPUT CURRENT VS. AMBIENT TEMPERATURE
NATURAL CONVECTION — 2“x 2 ALUMINUM PLATES

you caN BE SURE...IF ITS 2
-
Z 10

estin g ouse :
=]
a9 0
a
<
o
" 20 40 80 80 100 120 140

AMBIENT C
42 For product informotion, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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ﬁ"‘b N The excellence now attainable in communication systems is a

< product of 20 years of clectronic research at Collins. Collins

engineering research, development, and manufacturing facilities

\ are without equal. Stafls of communication experts assure the

highest level of radio communication performance, which backs

the Collins reputiation. A Collins installation incorporates the

most advanced techniques—Transhorizon “Scatter” Propagation,

Microwave Relay, and Single Sideband HF Developments—all
compatible with existing communication systems.

TRANSHORIZON

Multi-channel Transhorizon circuits offer highly reliable
and economical long range communication over waler,
mountainous or sparsely populated terrain where con-
struction ol microwave fucilities is impractical. Collins
is the only compuny to have available now the entire
“Scatter Propagation™ line ol basic equipment including

transmitters, exciter modulators, frequency standards,
RF filters and VHF and UHYF antennas, together with
multiplex and predicted wave signalling equipment.
Complete system planning is tailored to meet the
individual installation’s requirements.

MICROWAVE

Collins Microwave Systems provide exiremely reliable
channels for long distance communication and remote
control. Collins Mechanical Filters assure the most
efficient c¢hannel usage, and permit reduction of the

~— 1l number of components to facilitate maintenance.
\ Building block construction gives flexibility in future
V\ " eapansions as system requiremenis change.

HIGH FREQUENCY SSB

New single sideband transnissions solve many problems
in HF communication. Concentrating RF power in the
sidebands conserves spectrum space and reduces adjacent

When planning o redie communication system,
consult Collins for assistance in all phases of the

engineering. Technicol literalure is ovailoble
channel interference. Sclective fading and interference

problems of multipath transmissions are also minimized
by SSB. Collins pionecering in SSB has produced the
most advanced ling in HF equipment.

for the over-all design ond individual equipment.

y
¥
COLLINS RADIO COMPANY. Cedar Rapids. lowa; 1930 Hi-Line Orive, Dallas 2. Texas; 2700 W. Olive Avenue. Burbank, California; 261 Madison Avenue, New York 16. New York; 1200

18th Stieet NW.. Washington. D. C.: COLLINS RAQI0 COMPANY OF CANADA_LTD.. 11 Bermondsey Road. Teronto i6. Ontario; COLLINS RADIO COMPANY OF ENGLAND. LTD., Sunflex
Works, Colham Mill Read. west Drayton, Middlesex. England.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product information, use inquiry card an last page. 43
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H. A. WILLIAMS A. K. NEFF V. E. GERBER
Manager Electronic Sales Mgr., Electronics Asst. to Sales Mgor.,
Components Division Electronics

A. A. HABERBERGER E. J. HAMMER R. A. SCHOLES
General ‘Works Manager  Dir. Industrial Relot’ons Asst. Treasurer
& Asst. Work Mgr.

s,

D. L. ALMQUIST MRS. V. G. DINSMORE T.. J ECKL

Asst. to Mgr., Efectronics Scles Office Supervisor Customer Sales Service,

Electronics

H. S. CONRAD H. C. STACKPOLE
Yice President and Secretary
General Manoger

LYLE G. HALL

Fresident and Treasurer

2N
E. F. FEILE R. W. JOHNSON
Customer Sales Service, Customer Sales Service,

Electronics Electronics

«sothis foo, is

H. J. YEAGER N. J. SCHABERL
Customer Soles Service Production Manoger
Electronics

Here are a few of the “home plant” folks . . .
25 out of several thousand of them

to be more exact . . . who are “Stackpole.”
You'll probably recognize some. Others you
may not know. But each has a common objective
that pertains to every user of electronic
components: To seek coustant improvement, botls
for Stackpole products and the personalized service

. #

J. H. STACKPOLE F. 5. LAMBERT C. 5. ARNOLD

that is Pllf bebind them. Chairman of the Board Production Supt., Supt. Kane, Pa. Plants

And, by picturing them here, we hope to help
you know Stackpole better!

Electronics

-

S. H. LINWOOD D. N. KIRKPATRICK A. J. BUERK, JR.

Research Engr., Ferrites Engineer, Electronics Supt., Johnsonburg, Pa.
. Plant, Electronics
.
H. M. DRESSEL L. D. ANDREWS F. X. SORG
Director Electronic Directar Ferrites & Metal Director Fixed Resistor
Research and Eng. Powders Research & Eng. Research and Eng.

@ VARIABLE AND FIXED COMPOSI-
TION RESISTORS ® IRON CORES ¢ CERAMAG" FERRO-
MAGNETIC CORES ® LOW VALUE COMPOSITION CAPA-
CITORS ® LINE AND SLIDE SWITCHES @  PRINTED
COMPONENTS ® MOLDED COIL FORMS @ CERAMAG-
NET® CERAMIC PERMANENT MAGNETS . BRUSHES FOR
ALL ROTATING ELECTRICAL EQUIPMENT e ELECTRICAL
CONTACTS ¢ POWER TUBE ANODES . . . and dozent
of carbon, graphite and metal powder specialties.

Electronic Components Division

STACKPOLE CARBON COMPANY
St. Marys, Pa.

44 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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NEW CONCEPTS in

'AVIONICS!

NEW in TECHNIQUE!
NEW in DESIGN!

NEW in SIZE!

Built for PRECISION, ACCURACY, and PERFORMANCE

Among recent developments are:

® the LORAL AIRBORNE NAVIGATION COMPUTER. A com-
pact and accurate system that computes and indicates ground
displacement of aircraft in rectangular coordinates, from an
initial fix.

® the LORAL AUTO-CAL. A frequency calibrator which auto-
matically calibrates and records over 1,000 frequencies per
hour within an accuracy of .005%,.

® the LORAL AUTOMATIC SHORT RANGE GROUND
POSITION INDICATOR. An 18 pound navigational computer
automatically indicating ground position — derived from air-
speed, heading and wind.

Contributing to the ever-increasing use of ELECTRONICS in
AIRCRAFT Instrumentation, LORAL is continuing the development
and production of Airborne Equipment — new in concept,
miniaturization and combined with high accuracy.

We welcome any opportunity to assist in your engineer-
ing problems related to airborne equipment.

I.ORAI.hcs delivered annually many millions

of dollars of ELECTRONIC EQUIPMENT

.. oRAlIe.

LORAL ELECTRONICS CORPORATION

794 EAST 140th STREET

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956

. NEW YORK 54, N. Y,

For product information, use inquiry card an last page.
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AEROVOXK
MODULIZED

SR S TANDARD CIRCUITS

For the first time, the design engineer, experimenter,
prototype technician and special-equipment builder can
enjoy the advantages of basic circuit assemblies in the
form of neat, compact, high-reliability modules. Instead
of gathering, designing, wiring and testing the various
components that go into basic circuitry, the user now has
all that work done for him with these handy plug-in
Aerovox modules, thereby permitting better utilization of
time and talents towards more creative design require-
ments.

Selecting the most popular basic circuits with corre-
sponding sub-assemblies, Aerovox now offers, through its
parts distributors, seven standard-circuit modules. As a
further convenience in selecting and connecting these
modules, Aerovox makes available a 12-position printed-
wiring breadboard with connection jacks and bus bars.

Individual standard-circuit modules, mounting sockets,
breadboard, may be purchased separately. Complete kit
containing seven standard-circuit modules, breadboard,
banana plugs and instruction manual, in handsome plastic
box, available at special introductory price.

STaNDARD
MODULIZED CIRCUITS

WRITE FOR BROCHURE and name of nearest
Aerovox distributor.

AEROVOS cORPORATION

DISTRIBUTOR SALES DIVISION,
NEW BEDFORD, MASS.

In Cenada: AEROVOX CANADA L7D., Homilton, Ont.
Export: Ad Auriemo, 89 Brood St., New Yor‘i..N: Y., Coble: Avriema, N. Y.

46 For product informotion, use inguiry card on last page.
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TELE-TIPS

(Continued from page 38

NOTABLE CASUALTY of the IRE
show was one of New York’s pet
myths. Local folk had long been
convinced that the top of the Em-
pire State was swaying two to
three feet at the height of more
severe storms. Skeptical engineers
attending the show checked the
building sway with an ultra-pre-
cise gyroscope in a 50 mph wind,
and measured—1 inch.

DEFINITION OF ENGINEER-
ING, offered by the AIEE, goes
“Engineering is the profession in
which a knowledge of the mathe-
matical and physical sciences
gained through study, practice and
experience is applied with judg-
ment to the known materials and
forces of nature for the comfort,
health, safety and welfare of man-
kind.”

SPECIAL “COLOR TV" CLINIC
was held in N. Y. by RCA for po-
litical candidates planning future
TV appearances. Instruction cov-
ered make-up and costumes, vis-
ual aids, camera techniques and
prompting devices.

SMALLEST TV STATION in Eu-
rope got a big scoop last month.
Monaco's lone TV station enjoyed
exclusive coverage of the Prince
Rainier-Grace kellvy wedding, with
the proceedings then relayed to
Eurovision. the European network
linking eight additional countries.

HOW MUCH does society get back
for its investment in research?
Raymond Ewell of the National
Science Foundation provides this
astonishing answer: 100 to 200%
over the last 25 vears. In other
words, $2.500 to $5.000 for every
$100 spent on research and devel-
opment.

NO OUTSIDE TV ANTENNAS
for Bermuda. ruled the little is-
land’s governing bodyv. (They must
have seen some of our apartment
house roof tops.)

ELECTRONIC INDUSTRIES < May 1956
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Philip 8. Hessinger has been ap-
pointed Research and Development
Engineer of Mycalex Corporation of
America. He will assunie responsibil-
ity for new product development and
research at the Clifton, N. J., plant
of the corporation.

John A. Rado has been appointed
Chief Engineer of the Electronics De-
partment, Diamond Power Specialty
Corp., Lancaster, Qhio.

John A. Rade

Frank ). Skwarek

The Board of Directors of Polarad
Electronics Corp., Long Island City,
N. Y., has elected Frank J. Skwarek
as a vice-president of the corporation.

Fred Shimabukuro has joined the
technical staif of the Systems Lab-
oratory, Hughes Aireraft Company,
Culver City, Calif. The companv has
also announced the additions of Neil
A. Holmberg to the technical staff of
the Guided Missiles Division, Howard
E. Britton to the Ground Systems Lab-
oratory, and Robert F. Reieh to the
technical stait of the Systems Divi-
sion.

Fenimore Fisher has been promoted
to the position of Chief Engineer of
the Motor and Generator Division of
Infra Electronic Corporation, Rose-
land, N. J.

Dr. Leonard Reiffel has been pro-
nmoted to manager of the physies re-
search department at Armour Re-
search Foundation of Illinois Insti-
tute of Technology, Chicago, Ill.

Dr. Lewis M. Branscomb, a special-
ist in atomic physics research, has
been appointed Chief of the Atomic

Physies Section at the National
Bureau of Standards, Washington,

D. C.

C. D. W. Thornton has been appoint-
ed to head the Atomic Energy activi-
ties of The Farnsworth Electronics
Company of Fort Wayne, Ind.

New speed-

New savings-
on PRODUCTION-LINE TESTING

Another Hycon

test help...
ey

MODEL 625
DIGITAL RATIOMETER

Shows ratio of two re-
lated voltages on large.
easily read counuer.
Reads out in average |

to 2 seconds.

Ask about instrument leosing plan.

Send
T0D4Y

for latest
catalogs

Tele-Tech & ELECTRONIC INDUSTRIES * May 1956

[ —————— e e

HYCON EL

Pasadena,

Nome___

Address_

Here's new help in stepping up
production and reducing the learn-
ing curve for inexperienced person-
nel. .. Hycon's Model 615 Digital
VTVM. It can’t be read incotrectly;
the fast, reliable* 3-digit counter
shows measurements in numerical
form, positively eliminates interpo-
lation errors. Standard accuracy
1%; can be supplied with 0.1%
accuracy and automatic print-out
system. The 615 is ideal for produc-
tion-lin¢ testing, for incoming parts
inspection and for high-precision
laboratory work.

“Hycon counters are specially engineered for
long service . .. prototypes have been con-
tinuously cycled in excess of 1,000 hours. ..
the equivalent of at feast 20 years of average
use. Counters backed by unqualified, 100-hour
continuous-use service guarantee. -

"Where Accuracy Counts”

ICOPL ELECTRONICS, INC.

A Subsidiary of Hycon Mfg. Company

321 SGUTH ARROYO PARKWAY
PASADENA, CALIFORNIA

ECTRONICS, INC., Dept. L

P. O. Box 749

Califarnia

Send the |atest catalags on Model 615 and Model 625.

For product information, use inquiry cord on last page
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Electronic Industries News Briefs

Capsule summaries of important happenings in affairs of equipment and component manufacturers

ATOMIC INSTRUMENT CO. and BAIRD
ASSOCIATES, INC.. Cambridge, Mass., rep-
resentatives have agreed on terms for the
merger of the two companies. Agreement is
subject to formal action on detail plans by
the respective boards of directors and to
approval of stockholders of each company.

BART MANUFACTURING CORP. and
BART LABORATORIES Q.. INC., both of
Relleville, N. J., have been counsolidated to
form one corporation with Iart Laboratories
ax a1 separate division eof Bart Manufacturing.

BRIDGEPORT THERMOSTAT DIVISION of
Robertshaw-Fulton Controls Co. has completed
the move to its newly-constructed plant in
Milford. Conn.

DUNLAP and ASSOCIATES, INC., will hold
its fourth annual Human Engineering Instituie
in Stamford, Conn., June 18-22, This will be
an advanced course built around the newest
concepts in the design of canipments, consnumer
broducts, and workplaces.

ERIE RESISTOR CORP.. Erie. 1’a.. has
annonnced that the Jeffers Div. of the Speer
Carbon Co. will manufacture Kvie's Packasged
Asgsembly Circuit, known as “PAC'™, under
license agreement,

GENERAL TRANSISTOR CORP. has
opened its new plant and oHices at 1:30-11 90th
Ave.. Richmond Hill, N. Y.

LAS-LAB. INC,.. Baltimore, Md., has intro-
duced a product design and development ser-
vice built around an integrated group of
scientists, engineers, accountants and tech-
nicians.

ARTHUR D. LITTLE. INC.. Cambridge,
Muss., has completed arranszements for the
acquisition of The Miner l.aboratorvies. Chi-
caga. 111

LOCKHEED AIRCRAFT ('ORP. announces
that contracts have been let for development
of breliminary plans for an advanced design
engineering office building and supporting re-
search laboratories to be constructed at the
Georgia Division in Marictla.

MACK ELECTRONICS DIVISION, INC.. is
the new name for White Industries, Plain-
field, N. J.. wholly-owned subsidiary of Mack
Trucks. Ine. No management or personnel
changes are contemplatael in connection with
the name change.

THE W. L. MAXSON CORP.. and Roger
White have announced the acquisitinn, by
Maxson, of a substantial interest in Rogor
White Electron Devices, Int¢.. of Ramsey. N. J.

NATIONAL BUREAU OF STANDARDS.
Atomic and Radiation Physies Division, Wash-
ington, Do C., has announced the establish-
nient of a new Suboimimittee on CMrotection
from High Energy Flectrons.”

RCA TUBE DIVISION has annonnced plans
for the establishment of an Advanced Develop-
ment Laboratory by RCA in Necdham, Mass,

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

SEMIMETALS, INC.. 15 E. i5th St., New
York. N. Y., is a new firm which will produce
and sell, among other items, germanium and
silicon erystal growing and refining equipment.

STROMBERG-CARLSON. Rochester, N. Y.,
@ division of General Dynuamies Corp.. has
formed & Nuecleonics Research Section in its
Reseavch Department,

STURRUP. INC., Middletown, Conn., an-
nounces & special coil winding and coil form
service to supply small lots of intricate. cluse
tolerance coils.

SYLVANIA ELECTRIC PRODUCTS. INC,
Patrts Division, is planning a new 110,000 sq.
ft. plastics plant to be erccled in Wurven, Pa.
Completion is scheduled for Dee. 15, 1056

UNION ELECTRONICS & MACHINE
CORP.. Georgetown, Mass.. active management
has been taken over by Andrew A. Cirolia and
Percy E. Goodwin, executives and principals
of Defiance Engineering & Microwave Corp.

U, S. HOFFMAN MACHINERY CORP. has
entered into the atomic enerry field throush
the purchase of a majority interest in Anton
Electronie Laboratories. Inc., Brooklyn. N. Y.

GARY WELLS COMPANY, 149 R'way.,
New York, N, Y., is a new company which
will act as exclusive importers of selected
electronic devices and parts.

BATTELLE INSTITUTE has established an
Electronic Reliability Division at its Columbus.
Chio, laboratories.

ELGIN NATIONAL WATCH COMPANY.
Elgin, Ill., is greatly expanding its product
development facilities in a bid to apply high-
precision watch manufacturing techniques to
a wide variety of commercial and military
products. The program will be centered in
a new Micronies division which is absorbing
personnel and functions of the former Ord-
nance division.

ESCO ELECTRONICS. INC., Chicago, Ill..
has purchased the electronics division of Mit-
chell Manufacturing Company, Chicago. 11l

MUELLER ELECTRIC COMPANY. 1383
. 31st St., Cleveland, Ohio, has broken ground
for an additional 6000 sq. ft. of production
floor space.

BRUBAKER ELECTRONICS, INC.. Culver
City. Calif-. has made available. on a contract-
service basis, environmental test facilities to
Southern California aireraft, missile and elec-
tronies firms.

CALBEST ELECTRONICS (OMPANY, Loas
Angeles, Calif.. has begun constiruetion of new
research laboratories and offices providing an
additional working area of uver 10,000 sq. ft.

CONSOLIDATED ELECTRODYNAMICS

CORPORATION. Pasadena. Calif.. direetors
have instructed company oflicers to vote the

Tele-Tech
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firm's 325,000 shares of common stock of
ElectroData Corp. in favor of the proposed
combination of the latter company und the
Burroughs Corporation.

FRANK R. COOK CO., Denver, Colo., has
been awarded a contract by the Sperry Gyros-
cope Company to design and manufacture 15
instant-activated batteries for use in the
Sparrow IL an air-to-air guided missile which
Sperry will produce for the U. S. Navy.

ELECTRONICS EQUIPMENT ENGINEER-
ING, INC., Dallas. Tex., has announced the
sale of the Type 200 stainless steel VHF
antennas to Riddle Airlines of Miami, Fla.

FEDERAL TELECOMMUNXICATION LAB-
ORATORIES, Nutley, N. J. a division of
IT&T. has established a Californin bhranch in
the San Fernando Valley. The new laboratovies
are situated at IRledsve St. and San Fernando
Rd.. L.os Angeles.

HYCOR DIVISION of INTERNATIONAL
RESISTANCE COMPANY has opened a new.
larger, air-conditivned plant at 12970 Bradley
Ave., Sylmar, Calif.

THE LIQUIDOMETER CORP.. l.ong Island
City, N. Y., announces that construction is
scheduled to start this month ¢n a new
engineering and sales office at Santa Moniea
Blvd. and Harper Ave.. Lus Angeles, Calif.

SORENSEN & COMPANY, INC.. Stamford,
Conn.. have opened a new sales office to
service the West Coast area ut 1548 N. High-
land Ave., Hoilywood, Calif.

VARIAN ASSOCIATES. Palo Alte. Calif.,
has approved a master building plan to morve
than treble the company’'s floor space over
the next few vears. As part of the program,
the company has extended its lease in the
Stanford Industrial Park to a new total of
33 acres.

CANADIAN AVIATION ELECTRONICS
LIMITED, Ville St. Laurent. P.Q.. Canada.
has announced the appointment of R. C.
Ludlow as Secretary-Treasurer of CAE.

THE COMPAGNIE GENERALE de TFLE-
GRAPHIE SANS FIL and its group (CSF of
Paris, France. and Airborne Instruments
Laboratory, Inc. tAIL), Mineola. N, Y., have
announced the formation of an American com-
pany, called the Intercontinental Electronies
Corporation. aimed at manufacturing and mar-
keting in this countiry electronic products de-
veloped in France.

GENERAL ELECTRIC RESEARCH LAB-
ORATORY'S new European office is now per-
manently located at Pelikanstrasse 37, Zurich
1. Switzerland.

NARDA CORPORATION. Mineola. N. Y.,
has appointed Regulation-Mesure, Brussels,
Belgium. and Elektronik-bolaget AN, Stcck-
holm, Sweden, exclusive reps for the company’s
line of microwave and UHF test equipment.

THE O0SAKA TV CORPORATION of Osaka,
Japarn. has ordered two complete CineScanner
Television Studio Systems from Philco Corpor-
ation's Government and Industrial Division.

& ELECTRONIC INDUSTRIES + May 1956
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How can AMPEREX make

PRECISION AUTOMATION
is the answevr!

The sensational automatic exhaust machine
recently developed by AMPEREXN speeds up produc-
tion of JAN approved 4X-tvpe RF power amplifier
tetrodes by a factor of four ... helps achieve
unprecedentedly uniform emission and life char-
acteristics. .. vet leaves time for individual testing
of each tube beyond JAN specifications! Precision
automation at AMPEREX means higher perfor-
mance and more rigid quality control because of,
not in spite of, mass production. Any AMPEREX
4X-150 will perform exactly like its many hun-
dreds of mates produced the same day...exactly

like the many thousands produced the same week.

=)

EtE X

1f not available jrom your favorite
Electronie Parts Distributor, write to:

230 DUFFY AVENUE, HICKSVILLE,

so many 4X-150’s so fast

with such uniformity ?

AMPEREX TYPE 4X-150
custony qrality
through muss production

s Exclusive all-molybdenum

grid structure —for excep-

tional rigidity and mechani-
cal strength.

High-purity special-alloy cath-

ode — for extended tube life

through greatly reduced
contamination.

AMPEREX-pionecered

powdered-glass stem—for high

resistance to thermal and
mechanical shock.

e Exclusive corvosion-proof sil-
ver plating on all external
metal surlfaces—for maximum
protection under exposure.

Amperex ELECTRONIC CORP.
LONG

ISLAND. N. Y.

www americanradiohistorv com
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(AMPHENOL]

CunTACT

Abnormal environmental conditions
cause cable dielectrics and/or center
conductors to recede or “shrink”. This
is particularly true in extruded Teflon.
Ordinary RF connector contacts, as a
result of this shrinking, may be pulled
away from each other, causing discon-
nects,

New AmpaENoL Captivated Contact RF
Connectors offer a remedy for this prob-
lem. By means of an entirely new design
the contacts are captivated within the
structure of the connector itself. Even
under great extremes of hot or cold the
contacts and cable conductors remain
fixed in position, even when cable di-
electrics recede.

AMPHENOL UG-/U For RG-/U

Number Number Series Description Cables

82-312 1185 N ] Plug

82-313 1186 N Jack 8,9, 10

82-314 1187 N Panel Jack{ 87A, 115,

82-320 _ HN Plug 1157

82-321 - HN Jack

82-324 — HN Panel Jack

send for CAPTIVATED CONTACT PRODUCT BULLETIN

% PATENT PENDING

== INDUSTRY, *
_.QL

James E. Herbert has been appoint-
ed vice-president in charge of sales
for Hoffman Electroniecs Corp.,, Los
Aneeles, Calif. John Chadwell, sales
manager of the Hoffman Sales Divi-
sions, has been appointed general
manager of the Hoffman Sales Divi-
sion, San Francisco, Calif.

Appointment of Arthur C. Treece
to the position of General Manager of
the General Electric Company’s Plas-
tic Dept. has been announced. Head-
quarters for the department has been
moved from Pittsfield, Mass, to De-
catur, Il

W. Ropp Triplett, gencral manager
of the Triplett Electrical Instrument
Co. of Bluffton, Ohio, has been named
president of the company. Ray L.
Triplett, founder and president of the
concern for many years, has resigned
his position to become chairman of
the board of directors.

Appointment of Edward J. Hart as
Manager, RCA Microwave Equipment
Sales and the realignment of the
microwave field sales organization
were announced by the Communica-
tions Products Dept.. RCA, Camden,
N. J.

Robert M. Fichter has been ap-
pointed Manager, Product Develop-
ment Dept., Television-Radio Div,,
Westinghouse Electric Covp., Metu-
chen, N. J. Russell W. Johnson has
been named Advertising and Sales
Promotion Manager of the division.

Electro-Voice, Inc., Buchanan, Mich.,
has announced the appointments of
Jay Carver to handle wood product
sales, Frank Stroempl to the position
of assistant manager of the distrib-
utor sales division, and Jim Johnson
to the post of assistant manager,
nmanufacturers’ sales division.

Arthur H. Jones has been named Di-
rector of Engineering, National De-
fense Dept, Motorola Communica-
tions & Electronies, Inc.. Chicago, Il1.

Appointment of Donald Inman as
Broadeasting Sales Manager of the
Rust Industrial Ceo., Inc., Manchester,
N. H., has been announced.

George Wunderlich, Vice-President
and General Manager of Eitel-Me-
Cullough, Inc., San Bruno, Calif., has
been named to fill the newlyv-created
position of Vice-President of Manu-
facturing. E. E. McClaran has be-
come Vice-President of Finance;
Frank Mansur will head a new Mar-

(Continued on page 56)
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—— -h - 500B FREQUENCY

Here’s a list of the many industrial and laboratorv jobs the new
-bp- 500B Frequency Meter can do for you quickly, easily and
without elaborate sctup:

Count sine waves, square waves and pulses. Indicate
average frequency of random events. Measure beat
frequency between rf signals. Determine oscillator
stability. Measure cryseal frequency deviation. Meas-
ure temperature, pressure, weight and other physical
quantities which can be converted to frequency.

This versatile instrument also serves as 2 convenient automatic
motor speed control, overspeed and underspeed control and
makes possible a permanent record of frequency or speed as a
function of time. And, it mav be used for auromatic control of
quarez crystal etching.

-bp- S00B covers the range | ¢cpsto 100 KC and provides direct
readings of high accuracy. Readings are not affected by either
signal or line voltage variations. An expanded scale permits any
10% or 30% segment to be viewed over the full meter range,
making possible highly accurate measurements of differential
frequency. A pulsc ourput is provided to sync a scroboscope and

New, N
convenient,
compact

accuracy

expanded scale
|deal for

BRIEF S

Freqency Range:
Input Voltage:

Input Impedance:

Accuracy:
Self Check:

Recorder Output:

Pulse Output:
Photocell Input:
Power:

Size:
Price:

strial use

METER — $285.00 meeee—t——

PECIFICATIONS

1 eps to 100 KC. ¢ ranges.

0.2 v sensitivity {sine waves)

1.0 v min. (pulses) 250 v peak max.

Approx. 1 megohm shunted by 40
spf.

Better than = 2% full scale.

Convenient calibration bosed on line
voltage frequency.
Panel jock for 1 ma, 1,400 chm Ester-
line-Angus Automotic Recorder.
To trigger strabe, efc., in sync. with
input.

Panel jock with bias for 1P41 photo-
tube, 40 uuf shunt.

115/230 v = 10%, 50/1,000 cps,
110 watts.

738" x 113”7 x 12%". Wt. 17 lbs.

-hp- 500B or 500C: $285.00.

Dota subject to change without nalice. Prices . o. b. factory.

6660600

SEE YOUR -hp- REPRESENTATIVE OR WRITE DIRECT FOR DETANS

HEWLETT-PACKARD COMPANY

3506T PAGE MILL ROAD + PALO ALTO, CALIFORNIA, US.A.
CABLE "HEWPACK"” * TELEPHONE: DAVENPORT 5-4451
Field representatives in all principal cities

@@ ELECTRONIC MEASURING INSTRUMENTS

continuous recordings of readings may be made on an Esterline-
Angus recordcr.

Model 500B is extremely compact, light, easy ro use and of
quality construction throughourt. It is also available as Model
500C, calibrated in RPM.

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956

For product information, use inquiry card on lost page. 3]
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Right —Testing the resistance change of Allen-
Bradley fixed resistors after 113 hour, 95%
humidity test. The results are then plotted on
the graph shown below,

Below— Allen-Bradley fixed molded resistors
are availoble in 4 sizes— 1/10-watt, 1/2-
wott, 1-watt, and 2-watt. In all standard
RETMA resistance values.

UNIFORMITY OF

ALLEN-BRADLEY RESISTORS
IS THE KEYNOTE OF THEIR QUALITY

Allen-Bradley resistors have the greatest
uniformity in mechanical size, shape, and
electrical characteristics of any electronic
component manufactured.

As a function of Quality Control, Allen-
Bradley continvously samples its resistor
production, running tests on each character-
istic to verify uniformity and consistency of
the production.

Allen-Bradley Co., 1342 S. Second St.
Milwavkee 4, Wis.

Graph shows production sampling of over
100 million resistors showing the small de-
viation in the resistance change character-
istic in @ humidity test conducted at 95%,
55°C for 113 hours. Such a phenominally
low deviation over such a large quantity of
production is the reason that Allen-Bradley
fixed resistors are the standard of the elec-
tronic industry—where quality counts!

In Canada—
Allen-Bradley Canada Ltd., Galt, Ont.

ALLEN-BRADLEY

RADIO, ELECTRONIC AND

For product information, use inquiry card on tast page.

TELEVISION COMPONENTS

Tele-Tech & ELECTRONIC INDUSTRILES -
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Tapering the wire size

to match the current

-

capacity in a

smaller unit!

A smaller rheostat may often be used for a given load by
having the rheostat windings tapered or wound in twe or more
sections ol dimmishing wire sizes. This can be done hecause only
the first turn of the winding carries the waximum cwrrent . <.
succeeding trns earry redueed amounts. This muahkes possible
great savings in control-panel space, making Ohutite taper-wound
rhicostats particularly usefulin portable equipment. Ohmite taper-
wound rheostats are also very durable hecange they use the largest
wire sizes practical for the enrrent to be carried.

MORE UNIFORM CONTROL-—For a given application, the

tapered winding also provides more uniform control. Because a

carried permits greater

F
>
«
™
z

Wiy,

oo
Y

lincar-wound rheostat adds a constant nminber of ohnts per degree
of rolalion 1o a constantly increasing mumber of ohms, the cunrrent
changes more slowly as the resistance is increased. A tapered
winding, bv inereasing the number of olims per degree of rotation
as the total ohis in cireuit inercases, makes the current curve
more nearly lincar.

Ohmite has an extensive line of standard tapered rheostats, or
will design special_tapered windings to suit individual needs.

Write on company letterhead for
Catalog and Engineering Manual No. 40.

OHMITE MANUFACTURING COMPANY, 3462 Howard Street, Skokie, lllinois (Suburb of Chicago}

MORE ONMEIE R

HEOSTATS SOLD THAN ALL OTHER MAKES COMBINED
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International Rectifier
Selenium and Germanium Rectifiers

Iinternational

Selenium

Products

Pressed poteder or vacuum process
used as determined by our
Applicatious Engineering Dept. The
most widely used Industrial Power
Rectifiers in Industry today!

HIGH VOLTAGE CARTRIDGE RECTIFIERS

Designed for long life and reliability in Half-
Wave, Voltage Doubler, Bridge, Center-Tap
Circuits, and 8-Phase Circuit Types. Phenolic
Cartridge and Hermetically Sealed types
available. Operating temperature range:
—65°C to -+100°C. Specify Bulletin H-2

Iinternational

Germanium

Products

High quality units of improved design
are the results of years of experience
in the production of exceptionally
fine germanium crystals plus extensive
research, development and feld
performance testing!

e world of difference ‘-’5’% 4 through research!

‘‘‘‘‘

WORLD'S

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

EXECUTIVE OFFICES:

LARGEST SUPPLIER

INDUSTRIAL POWER RECTIFIERS

For all DC power needs from microwatts
to kilowatts, Features: long life; compact,
light weight and low initial cost. Ratings:
to 250 KW, 30 ma to 2,300 amperes and
up. 6 volts to 30,000 volts and up. Efficiency
to 87%. Power factor to 95%. Bulletin C-349

SUB-MINIATURE SELENIUM DIODES

Developed for use in limited space at ambi-
ent temperatures ranging from —30°C to
+100°C. Encapsulated to resist adverse
environmental conditions. Output voltages
from 20 to 160 volts; output currents.of 100
microamperes to 11 MA. Bulletin SD-1B

GERMANIUM POWER RECTIFIERS

This new line features: High efficiency —up
to 97%, Lowest forward drop, High reverse
to forward current ratio, unlimited life
expectancy. No reforming required after
storage. Ratings: 26 to 66 AC input v. per
junction: 150 to 100,000 amps DC output.
Operating temperature range: —53°C to
+475°C. In three styles. Bulletin GPR-1

TV AND RADIO RECTIFIERS

The widest range in the industry! Designed
for Radio, Television, TV booster, UHF con-
verter and experimental applications. Input
ratings from 25 to 195 volts AC and up. DC
output current 10 to 1.200 MA. Write for
application information. Builetin ER-178-A

N

PHOTOELECTRIC CELLS

Self-generating photocells available in
standard or custom sizes, mounted or un-
mounted. Optimum load resistance range:
10 to 10,000 ohms. Output from .2 MA to
60 MA in ave. sunlight. Ambient tempera-
turerange: —63°Cto -} 100°C. Bulletin PC 649

GERMANIUM DIODES

POINT CONTACT. High quality cryvstals—
long reliable life —superior resistance to hu-
midity, shock, temp.-cvcling. Bulletin GD-2
JUNCTION POWER. Hermetically sealed
—welded construction. Available in Stand-
ard JETEC 1NS1, 1N92, 1N93 types. For
diodes to meet your specific requirements,
consult our Semiconductor Division.

For bulletins on products described wWrIT: ON YOUR LETTERHEAD
to our PRODUCT INFORMATION DEPARTMENT

International Rectifier

OF

www americanradiohistorvy com

1521 E. GRAND AVE., €L SEGUNDO, CALIFORNIA ¢ PHONE OREGON 8-6281)

INDUSTRIAL

METALLIC RECTIFIERS

Tele-Tech & ELECTRONIC INDUSTRIES *» May 1956
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Raytheon — World’s Largest Manufacturer of Magnetrons and Klystrons

HEWLETT-PACKARD COMPANY

(@) N’(\

@p®

>
®O

M MOTOROLA Gg‘ég [[a/z @

O

4q
FOuND THe WOR

WHY LEADING MANUFACTURERS USE
RAYTHEON MAGNETRONS AND KLYSTRONS

A good test of any product is the company it keeps.

The famous trademarks above belong to only

four of the many distinguished companies
Excellence in Electronics which use Raytheon magnetrons and klystrons

in their microwave equipments.

Manufactured under precision controls by skilled

men and women, Raytheon microwave tubes give you

the utmost in first-rate performance, long life, and

continuous duty under demanding conditions.

RAYTHEON MAKES:

Magnetrons and Klystrons, Backward

Wave Qscillctors, Traveling Wave
Tubes, Storoge Tubes, Power Tubes, RAYTHEON MANUFACTURING COMPANY

Receiving Tubes, Transistors Microwave and Power Tube Operations, Sec. PT-70

WwWaltham 54, Mass.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product information, use inquiry card on last page. 55
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Crystal Filter
Type 44F

Crystal Discriminotor
Type WB

~ (Continued from page 50)

keting Dept.; John S. McCullough has
been appointed Director of Researeh;
and Fred A. Speaks has been named
Assistant Director of Research.

Promotion of Stanley E. Rendell. a
twenty-year veteran, to the post of
Factory Engineering Manager, has
been announced by Raytheon Manu-
facturing Co., Television and Radio
Operations, Chicago, Il

for FM Reception by

James H. Brewster, I1I has been ap-
pointed Director of Customer Rela-
tions of the Eleetronic Systems Div.
of Sylvania Electric Products, Inc.,
Waltham, Mass.

Through the use of Piezoclectric resonators, filters are
now available with extremely high selectivity at frequencies
which eliminate the need for multiple conversions in VHF
and UHF f-m receivers. The low insertion loss, linear trans-
fer characteristic and non-microphonic quality of these
filters permit their location at any point of low signal level
such as between the mixer and the i-f amplifier. Using the
Hycon Eastern Crystal Discriminatar, Type WB, in com-
bination with Crystal Filter Type 44F completely eliminates
the need for any lower intermediate frequency. These filters
can be produced on short notice inflarge or small quantities
to meet exact performance requirfments.

Write for Crystal 7l'ter Bulletin

Melvin B. Kline has been promoted
to Manager of the Missile Engineer-
ing Dept. of Allen B. Du Mont Lab-
oratories, Imec., Clifton, N. J.

Austin E. Rankin has been appoint-
ed manager of klvstron and travel-
ing wave tube product engineering for
the General Electric Power Tube Sub-

. " 7 ]
® SMALL SIZE Department, Schenectady, N. Y

® HIGH SELECTIVITY
® LOW INSERTION LOSS
® OPERATING rEMPEnarpns: —55°C, TO +4-85°C.
® EXTREME STABILITY TH VARIATIONS IN TEMPERATURE.
FREQUENCY SHIFT L£7 THAN *.005% TOTAL FROM

International Business Machines
Corp. has anncunced the appointment
of Charles J. Lawson. Jr., as general
manager of the company’s Rochester,
Minn., manufacturing plant.

—55°C. TO +85°C.
® NON-MICROPHONIC
© UNAFFECTED BY lMPED;NCE VARIATIONS COMMONLY
ENCOUNTERED IN rmgs:sron CIRCUITS

K. L. Bishop is now president and
general manager of Bell Sound Sys-
tems, Ine., Columbus, Ohio, subsidiary
of the Electronies Div. of Thompson

® WORKS DIRECTLY TUBELTO-TUBE OR TRANSISTOR-TO- Produets, Inc
y .

TRANSISTOR WITH NO [PADDING
® HERMETICALLY SEALED, [NO ALIGNMENT OR
READJUSTMENT NECESSARY
© V{BRATION AND SHOCK PER MIL-E-5422

Henry W. Harding has been elected
president of Laboratory for Electron-
ics, Ine., electronic development com-
pany of Boston, Mass.

KC from 13 MC
5 +25

b

+

Craig Lawrence, Director of Sta-
tion Administration, has been appoint-

ELECTRICAL SPECIFICATIONS

Center Frequency 13 Mc (Available 10-20 Mc)

Bandwidth at 6 db Attengation:" 30 Kc (Available with
20-50 Kc Bandwidth)

QUTPUT.VOLTS
o

t

ed Vice-President in Charge of CBS
Television-Owned Stations. He will
also be in charge of CBS Television
Spot Sales.

80
Shape Fuctor:%:—a n—:%:;—:—::— = i]l Moximum \ I — At a stockholde1-§' meeting of May-
0 necord, Inc., Chicago, Ill., Bruce
Power Insertfon Loss: 6db Maximum =l E Payne, William R. Swett, and Damon
Passband Response Vpriation: == 1 db Moximum ':' Van Utt were elected directors. Ar-
Ultimate Attenuatio 80 db Minimum A thur S. Brown was elected Vice-Pres-
Centes Frequency SHift: =+ 1 Kc F-4%cd-F---|---s 08 ident and General Manager at a pre-
5 KC from 13 M.:-Ho vious Board of Directors’ meeting.

]

We invite your inquiry for any Crystal Filler
/ application in the 10 KC io 20 MC Range

Dr. Louis Ten Eyck Thoempson has
been elected Vice-President for Re-
search of Norden-Ketay Corporation,
Milford, Conn.

HYCON EASTERN, INC.
COMMUNICATION FILTER DIVISION

1360 Soldiers Field Road, Dept. E-5, Bosten 35, Massachusefts
Affitioted with HYCON MFG. COMPANY, Pasadena, Colifornic

James E. PPatas has been appointed
to the new post of Director of Mer-
chandising of Charles Bruning Co.,
Inc., Chicago, Ill.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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... a combination that’s hard to beat!

Laminated plastics ... for a combination of properties that can’t be beat

SYNTHANE is a favorite material among engineers, de-
signers, and product-conscious executives because it pos-
sesses a combination of many properties. It is light in
weight, strong; has high dimensional stability, excellent
electrical properties and chemical resistance. It's also easy
to fabricate.

Printed Circuitry —the quick, error-proof way of EASILY MACHINED
reproducing circuits—uses Synthane laminated pias-
tic because of its excellent insulation resistance, " :\“?\:

making it an effective mounting material. It bonds
securely to metal foil; has high resistance to heat and
etching acids, has low moisture absorption and high
mechanical strength; and is easily punched.

Praperty | combimationey Syatliate Hos TENSILE STRENGTH CHEMICAL RESISTANCE
them . .. in over 30 individual grades . .,
W sheets, rods, tubes, moldings oand com-

! ‘a““cl\\w pletely fabricoted ports. Send for free
\\\‘9\.&9“"5 \ illustrated cotalog today.
- S

SYNTHANE CORPORATION, 1T RIVER ROAD, GAKS, PA,
Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product informotion, use inquiry card on lost page. 57
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CLEVELITE

THE PHENOLIC TUBING OF QUALITY

Low moisture absorption . . . Dimensional stability

.. . High dielectric strength . . . Low Joss . . . Great

physical strength . . . Good machinability.

This combination of Clevelite’s “Built-in-Quality™

provides that extra protection for better product

perfoermance.

for Quality
specify Clevelite

Minimize rejects and inspection costs . . .
of material and workmanship . . .

. the economieal tubing!

FAST DEPENDABLE SERVICE

Write for your copy of our latest CLEVELITE brochure!

call CLEVELAND!

Why pay more? For good quality . . .

*Reg. U, S. Pat. Off.

THE

CLEVELAND CONTAINER

COMPANY

6201 BARBERTON AVE. CLEVELAND 2, OHIO
PLANTS AND SALES OFFICES:

CHICAGO « DETROIT « MEMPHIS « PLYMOUTH, WIS, » OGDENSBURG. N.Y. » JAMESBURG, NJ, » LOS ANGELES

ABRASIVE DIVISION ot CLEVELAND, OH!O
Cleveland Conlainer Conada, Ltd., Prescon.ond Toronta, Ont.

Representatives:
NEW YORK AREA: R. 7. MURRAY, 604 CENTRAL AVE., EAST ORANGE, N. ).

NEW ENGLAND: R. S. PETTICREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN,
CHICAGDO AREA: PLASTIC TUBING SALES, 5215 N. RAVENSWDOD AVE., CHICAGO
WEST COAST: IRV. M. COCHRANE CO., 308 S. ALVARADO ST., LOS ANGELES
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Reliability Factors for
Ground Elecironic Equipment

Keith Henpey, Editor in Chief. Published 1956 by
McGraw-Hill Book Co., Inc., 330 West 42nd St.,
N. Y. 36, N. Y. 288 pages; price $7.50.
During the past few years, a num-

ber of agencies, both private and
governmental, have developed work-
able criteria for the aid of the equip-
ment designer in overcoming the
problem of reliability. This book of-
fers this concrete material in prac-
tical form.

Starting with reliability concepts
and the causes of reliability, it cov-
ers fundamentals of statistical meth-
ods, electrical and mechanical engi-
neering problems, the human engi-
neering side of reliability, some broad
principles governing the selection and
use of components and tubes, and
some comments on maintenance.

The causes of unreliability in mili-
tary electronic equipment are dis-
cussed in some detail. Among these
causes are unrealistic specifications,
poor engineering practice, complexity
of equipment, “overuniversality,” and
production methods that are influ-
enced by low bidder tactics. Circuit
and component applications are dis-
cussed, with some examples of mis-
applications given.

Although this work is aimed pri-
marily at the designer of military
ground equipment, the problems and
most of the solutions are of a gen-
eral nature, and the techniques indi-
cated are applicable to industry.

Electronics

By A. W. Keen. Published 1956 The Phrlosoph:-
cal Library, Inc., 15 East 401{ bio

N. Y. 265 pages, price $7.50.

Executives, salesmen, and other
non-technical personnel interested in
obtaining an introductory knowledge
of modern electronics will find this
book quite useful. It is written so
that anyone with a basic knowledge
of electricity and magnetism will be
able to obtain a clear idea of the
nature and scope of the subject. The
treatment is entirely descriptive.

Beginning with an explanation of
circuit elements and processes, the
book goes on to give an up-to-date
and comprehensive account of elec-
tronic devices and their applications.
Schematic diagrams are used quite
freely to illustrate circuit operation.

Transistors, magnetic amplifiers,
and color TV are described, as are
recent developments in such fields as
electronic controls in industry, com-
puters and counting, radio communi-
cation, sound recording and repro-
ducing, and radio navigational aids.
A great many illustrations and photo-
graphs aid in the presentation of the
material.
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Availabie now
to Engineers and Designers!

NEW! OVER 100 PAGES!

E-l HANDBOOK
and CATALOG

INCLUDES COMPLETE DATA Contains full
electrical and mechanical data on over 500 standard types
with a helpful discussion of accepted installation
techniques.

REQUEST YOUR FREE COPY NOW This
authoritative brochure will be particularly useful for de-
sign, production and purchasing staffs for specifying,
installing and ordering service-proven E-I glass-to-metal
scals. To obtain vour copy, just write E-I on vour company
lctterhead. A copy will reach you promptly!

PATENTS PENDING —
ALL RIGHTS RESERVED

\\\

®
ELECTRICAL INDUSTRIES

44 SUMMER AVENUE, NEWARK 4, NEW JERSEY
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EA P products

...custom engineered
We have more than S0 basic proto- for the electronics industry

type motors, fans, blowers, con-
verters, alternators and generators.
Motor designs range from 1/500th
to 4 HP, 50 to 1,000 cycles in fre-
quency, any desired voltage.
Extensive line enables economic
modification to your requirements
or special design. Complete engi-
neering service gladly offered for
help on any rotary electrical equip-
ment problem. Write for new
catalog No. 254-A.

Precision fine pitch gears manu-
factured to your requirements,
constructed to the highest specifica-
tions for electronics use. Available
on order from 200 to 6 diametral
pitch and from .125” to 10" diam-
eter. Complete engineering and
manufacturing facilities for the
application of high precision gear-
ing and gear drives in electronics
equipment. Ask for help on your
problem. No obligation!

Delta-Tenna, for all VHF and UHF frequency requirements. 1.

1 Detail your requirements
on any electronic
problem. Utilize
Western Gear's pro-
duction facilities to

cut your product costs.
Our engineers will give
their recommendations
promptly. Address
Western Gear
Corporation, Electro
Products Division,

132 W. Colorado St.,
Pasadena I, Calif.

Expertly engineered, not to be confused with
ordinary vertically polarized antennas that
resort to impedance matching devices to obtain
maximum efficiency. Feed impedance matches
RG8U 52 ohm coaxial line.

Gold anodizing provides long life in adverse
climates. Moderately priced for

outstanding performance.

Models to cover frequency range

from 25 MCs to 465 MCs

including amateur bands.

For fixed station use: replace those old ground planes now!

"The difference is reliability” « Since 1888

m.sr%GEAn

5610

PLANTS AT LYNWOOD, PASADENA, BELMONT,

SAN FRANCISCO {CALIF.), SEATTLE AND HOUSTON —
REPRESENTATIVES IN PRINCIPAL CITIES
ENGINEERS AND MANUFACTURERS
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RADIO RECEPTOR
GERMANIUM

GIASSADIONES

Available tm Production Quantities

Thanks to Radio Receptor’s recently developed contrelled gold bond-
ing process, there’s a new standard of excellence in glass diodes.
Now you can have dependable, high conductance without sacrifice
of desirable low leakage in reverse current. These diodes are tested
in excess of military requirements and include every desired feature
vouw've sought, including utmost stability, durability and precise size.

CODE NO MINIMUM FORWARD PEAK INVERSE MAX{MUM REVERSE
' CURRENT AT +1V (MA) VOLTAGE CURRENT (A)
Glance at the specs of
10 @ 10V these four representa-
DR309 400 100
| dle SOV_ tive types . . . You'll see
DR301 400 125 100 @ 50V why RRco. gold bonded
1 diodes will give you out-
10@ 10V standing performance.
DR308 200 100 50 @ 50
DR310 100 150 50 @ 100V

If you've working on . ..

Com_puters + Receiving equipment + Transistor biasing « Magnetic
amplifiers - Modulators + Demodulators + Pulse circuitry - Logic
circuitry - Metering + Varistors

... The new RRco. gold bonded diodes offer a golden opportunity
for design and development in these and many other applications. For
the full list of types available, write today to Dept. T-10.

Semicondiictor Division
el RADIO RECEPTOR COMPANY, INC.
Reli | Radio and Flectronic Products Since 1922
eliable
240 Wythe Avenue, Brooklyn 11, N. Y. « Evergreen 8-6000

Radio Receptor Preducts fer Industry and Government: Selenium Reclifiers e Germanium Diodes
Thermatron Dielectric Heating Generators & Presses « Communications, Radar & Navigation Equipment
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typical ratings

Cat. No.  30Dé6 30D16
wvbe | 6 | 6

uF 3 60

Leakage

Current 2.0 3.0
{uA Mox.)

con D" | % | %

Size L" 1/2 3/4

% Trademark

world’s largest capacitor manufacturer s pn n G u E

Sprague on request will provide you

with complete application engineering service
for optimum results
¥4, in the use of electrolytic capacitors.

Sprague
LITTL-LYTICS®
for

transistor circuitry

HEREARE THE SMALLEST aluminum electrolytic capacitors ever made
to Sprague’s rigid quality standards, Add to that their low leakage
current, high reliability, and moderate price, and vou have a new
series of miniature electrolytic capacitors ideal for use in tran-
sistorized pockert radio receivers, wireless microphones, personal-
style wire recorders, and similar equipment.

Their ultra-low leakage current is particularly important for it
means minimum drain and long battery life when used in filtering
applications across a battery, and excellent circuit performance
when used in coupling applications.

Sprague Littl-Lytics are available in a full range of capacitance
ratings from 1 to 110 mf, and in standard working d-c voltages
of 1, 3, 6, 10, 12, and 15. Sizes range from "D x »4"L to %"D
x %"L. Maximum operating temperature of the new Type 30D
capacitors is 65°C.

Performance and size data on metal encased, hermetically sealed
Littl-Lytics, in more ratings than ever before, are all provided in
NEW Engineering Bulletin 3204, available on letcerhead request
to the Technical Literature Section, Sprague Electric Company,
233 Marshall Street, North Adams, Massachusetts.

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

62 For product information, use inquiry cord on laost poge.
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ELECTRONIC
INDUSTRIES

M. CLEMENTS, Publisher

% O. H. CALDWELL, Editorial Consulfant

B. F. OSBAHR, Editor

For the Avionic ln(lustry

NE of the most important electronic events taking

place this month will be the 8th National Confer-
ence on Aercnautical Electronics. This annual event
ix sponzored jointly by the Dayton Section of IRE and
the Professional Group on Aeronautical and Naviga-
tional Electronics. Over the yvears we have watched
the growth of thiz conference with interest and we are
happy to especially salute the event at this time.

In a recent <peech H. Leslie Hoffman, president of
Hoffman Electronics Corp., and president of RETMA,
provided some interesting data on the dollar volume of
military avionics over a three-vear period, 1955-1957.
Seome of his figures are reproduced on page 3 in this
issue. Tt is interesting to note that at least one-third
«f the aircraft dollar goes for electronic gear and that
approximately 50, of the missile dollar is so involved.

On page 70 we have reviewed the program for this
year's event and on page 71 we offer some previews of
new avionic items that will be on display. See you at
the show!

l*]ngineel'ing Conference Days

URING the recent IRE convention the Raytheon
Manutacturing Company came up with an idea
that might merit some consideration on the part of
feature show exhibitors. In addition to maintaining a
booth at the show and a customary hospitality suite,
Raytheon =et up an “Engineering Conference Day.”
This was held in a suite at one of the downtown hotels
during the middle of the convention. Operating on the
theory that the show is crowded and that interested
booth vizitors might not get all the technical data that
they wanted; that the hospitality suite was largely
=ocinl and just not the place for a concentrated engi-
neering discussion. an Engineering Conference Day
appeared to be a desirable solution. Accordingly, on
this day Raytheon brought in their senior engineers
from the plants and had them available to discuss the
application engineering of their respective products to
all comers.
We visited the suite on this day and judging from
the many small groups gathered at the tables; the

Tele-Tech & ELECTRONIC INDUSTRIES * May 1958

notebooks, papers and moving pencils; and the general
tenor of things, we’'d say it was a complete success.
Other organizations have become aware of the idea
so it’s likely we should be seeing more of such pro-
grams at future conventions.

Audion’s Golden Jubilee

1956 marks the 50th anniversary of the invention of
the triode vacuum tube by Dr. Lee de Forest. Ellery
W. Stone, President of the American Cable & Radio
Corp. and President of The De Forest Pioncers, has
kindly forwarded a facsimile of the letter sent by
President Eisenhower to Dr. de Forest in commem-
oration of the occasion. We believe our readers would
be interested in reading this letter too, and accord-
ingly have reproduced it below. (See p. 6 for addi-
tional data on Dr. Lee de Forest.)}

THE WHITE HOUSE
WASHINGTON

March 16, 1956

Dear Dr. de Forest:

In this fiftieth anniversary year of a great invention,
I congratulate you on your many contributions to
scientific progress. Through your long and distin-
guished career you must have experienced many
moments of pride that your imagination and talent
furthered the development of modern radio, tele-
vision and radar, You must also feel great satis-
faction in remembering your past decades of service
and in anticipating future achievements that your
handiwork has made possible,

May you enjoy many more years in which to witness
the fruit of your labors.

Sincerely,

sy £02/2eer by,

Dr, Lee de Forest

c/o Rear Admiral Eltery W. Stone, USNR
American Cable & Radio Corporation

67 Broad Street

New York 4, N, Y.
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RADARSCOPE

Revealing important developments and trends
throughout the spectrum for radio, TV and

electronic research, manufacturing and operation

NEW APPROACH to electronic reliability, being
pushed by the military, recommends use of redun-
dant circuits. Reasoning is that electronic equip-
ments are often unreliable because of the large
number of parts which may fail. One means of
countering this effect of increasing equipment com-
plexity is by introducing even more tubes and com-
ponents as redundant circuitry. Requirements are
that circuits be designed so that as parts fail. their
failure will not cause others to fail.

INITIAL PLANS to hire foreign engineers is run-
ning into trouble. The red tape involved is tying up
applications for periods of 12 to 16 months. As a
result. firms now are concentrating only on high
level personnel that warrant the time and expense
involved.

“NO COMMENT.” Top TV equipment firm won’t dis-
cuss rumor that they are developing a tiny transis-
torized TV camera built around a miniature (less
than Y%-in.) camera tube imported from Germany,

Electronic ''Memory"

Newest in the line of electronic office equipment is this Underwood
“ELECOM™ File processor which reduces the contents of 1600 con-
ventional file cabinet drawers to less than 3 cu. ft. of space. The
unit also feeds desired information via tape to a companion computer.
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SMALL NECK PICTURE tubes were prominent at
the IRE show. By increasing the proximity of the
deflection yoke and the electron beam manufacturers
hope to cut needs for present high deflection volt-
ages. Emphasis in the future will be on 110° CRT's.

THAT TRANSISTORIZED TV SET is out of the
planning stage, and on the drawing boards, accord-
ing to reliable information. Major breakthrough was
announced just recently in the development of a
radio frequency transistor operating at usable power
levels to over 100 MC, and capable of oscillating at
over 250 McC.

NEW ELECTRICAL INSULATION, with greater
tolerance for heat, has been developed by exposing
specially formulated plastic to a beam of electrons.
The new material will find extensive application as
jacketing in such high temperature environments
as jet, airborne and various electronic components,
The specially formulated polyethylene is being mar-
keted under the trade name “Hyrad,” by Sequoia
Process Corp. Stamford Research Inst. was the
developer.

RESTRICTION ON OUTER SPACE travel will re-
ceive the attention of aviation circles. None of the
present rules which furnish legal guidance to states
on problems of air sovereignty apply to trips into
outer space. How far into space this sovereignty
applies will be thrashed out, probably, at the meeting
of the Assembly of the International Civil Aviation
Organization in Caracas, Venezuela this June.

AUTOMATIC AERIAIL CAMERAS that will spot
routes for new roads and help survey the rights of
way will be an important aid in highway construc-
tion and operation. Also envisioned for the future:
remote radio controlled lighted signs to warn motor-
ists of sun, ice. fog and such hazards.

IMPROVED SELENIUM RECTIFIER, a German
import, will soon hit the market. Prime advantages
are much smaller dimensions without sacrificing the
current carrving capacity, and a longer life than
present American rectifiers. Saving in selenium is
estimated at 30 to 50%.
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MILITARY PROCUREMENT PRACTICES will get
increased attention, particularly in the direction of
attracting and holding experienced procurement per-
sonnel. Turnover in military procurement personnel
s much too rapid, and costly., More freedom for
each individual officer is the immediate goal, and
plans call for more reliance on personal negotia-
tion, rather than advertised bids so that the special
knowledge of the procurement personnel can be
better utilized.

INCREASED RELIABILITY is promised by new
silver zinc battevies introduced by American Ma-
chine and Foundry Company for rocket and transis-
tor applications, JMiniaturized unit employs pile
type construction and features a dry shelf life of
5 vears.

INCREASING CONCERN over electronic reliability.,
In recent talk Dudley C. Sharpe. Assistant Air Force
Security (Materiel) lamented that *“‘three hours of
maintenance ave needed for every hour in the air.”
1le added, “We are fast approaching the time when
we must procure electronic equipment as much for
reliability, simplicity and maintainability as for per-
formance.”

NEWEST ADDITION to the missile field is Chrys-
ler Corp. Under new Army-Navy contract Chyysler
becomes responsible for the engineering and devel-
opment of a system for a proposed ship-launched
ballistic missile,

TRANSISTOR PRODUCTION is being expedited
by latest automation methods. Problems in yield
are being attacked through unique sensing units
that permit rigid control of c¢rystal growing,

ONE SOLUTION to the engineer shortage which
is gaining increasing support is to reduce the pres-
ent four vear “bachelor” curriculum to twoe yvears of
concentrated study. As pointed out by one educator
curriculum offered by many of the present four year
schools represents no more than two years study,
anvway. Added weight is offered by the Government
which last month expressed concern about the trend
toward higher educational requirements in many
professional fields.

Tele-Tech & ELECTRONIC INDUSTRIES * May 1954

LOOK FOR increased use of aluminum wiring in
electrical equipment. New process of anodizing alu-
minum wire gives it a ductile oxide coating which
in effect becomes electrical insulation.

Materials

RHENIUM—A NEW METAL just now being intro-
duced will find many uses in the electronic industry.
Electron tube filaments made of rhenium exhibit
great resistance to transfer by the “water-cycle.”
the phenomenon which occurs with tungsten. black-
ens the walls of vacuum tubes and light bulbs. and
shortens their lives, Rhenium is useful, too. in con-
tact points, particularly where salt water corrosion
is found. Thermocouples of rhenium alloy have
high thermal emf. stability in reducing atmospheres,
high melting points, and low vapor pressures. The
metal’s exceptional wear-resistance can also make
it valuable in phono needles. Rhenium prices, though
not vet finalized, are expected to approach those of
platinum,

Missile Masters

Electronic consoles. similar to these radar entry consoles in the system
at Ft. Geo. C. Meade, Md., are heart of the new Martin “Missile
Master” system which controls and coordinates NIKE antiaircraft
missile batterics. Systems will be located at key antiaircraft instal-
lations throughout the country. i
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(Pholn Conrtesy of Lockheed Aircraft Corp.)

In contrast to the military, which snaps up new design techniques,
the airlines are interested primarily in tried-and-proven methods
that will ensure, first, reliability, and second, minimum maintenance

AlRBORNE electronic equipment
for the commercial air car-
riers presents different problems
to the designer than equipment
intended for military use. The
airline approach to electronics
equipment reliability is this:

Give the equipment designers
realistic operational and perform-
ance requirements; give them the
benefit of the consumer’s special-
ized experience on the new ra-
dio’s environment and carefully
gathered past performance data,
add competition—then leave them
alone to design the equipment,
and a reliable radio will resultf.
This is the essence of the Airlines
Electronic Engineering Commit-
tee’s recently published Report
Number 408, “Guidance for De-
signers of Airborne Electronic
Equipment.” With the airlines ap-
proaching 10 hr.-per-day utiliza-
tion time on every aircraft. they
are exceptionally well qualified to
speak on the will o’ the wisp of
reliability.

Aeronautical Radio, Inc.’s. Re-
port Number 403 is vet another in

86

By S. B. PORITZKY

S. B. PORITZKY
Airlines Electronic
Engineering
Committee,
Aeronautical
Radio, Inc.
1700 K St., N.w.
Washington, D. C.

the myriad reports and technical
papers on reliability of electronic
equipment, but it provides a
unique approach to this vexing
problem. The ARINC sponsored
Airlines Electronic Engineering
Committee (AEEC), composed of
a number of commercial air car-
rier technical representatives, rep-
resents, in the agpregate, a highly
qualified industry consensus of the
most elusive and vexing of all the
engineering problems —that of
long-term, satisfactory perform-
ance of electronic equipment. The
Report represents the Committee’s
views, and thus the view of the
airline industry on the most im-
portant points of equipment de-
sign and maintenance practice.

Unique Viewpoints
A number of unique and yet
perhaps surprising viewpoints on
design practice are expressed. The
Committee, while certainly mind-
ful of the need for small and
light-weight equipment in an ever
motre crowded radio compartment,
looks with a jaundiced eye upon
subminiature tubes, and printed
cireuits. It urges caution, perhaps
to the point of discouragement at
this time, in the use of the very
newest semiconductor devices. It
discourages the use of potted as-
semblies, printed components. her-
metically sealed component
groups, sealed instruments, and
sealed relavs. On the other hand
the Committee encourages the use
of removable subassemblies, does
away with the need for most high-
voltage interlocks, and eliminates
the oldest bromide of them all—
the requirement for a solid me-
chanical ijoint in addition to a
good solder joint.

Coordination Process
The release of this Report by

Tele-Tech & ELECTRONIC INDUSTRIES + May 1956
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AEKC represents the completion
of only one step in the continuing
coordination of equipment design
practices with the airlines, the
airframe manufacturers and the
electronic equipment designers.
The first industry work on the
subject was done as early as 1939
by the publication of an Airlines
Electrical and Mechanical Re-
gquirements Specification. This
specification was probably based
on and resembles even earlier
work done by the CAA’s predeces-
sor, the Bureau of Air Commerce.
The primary difference between
the older specifications and the
new report, aside from bringing
the technical material up-to-date,
marks a point of departure from
the time-honored art of specifica-
tion writing. The report is done
entirely in the form of guidance
material, without a single “shall”
or “must.” There are no arbitrary
requirements, and each point or
desired practice is explained in
terms of the need and the prob-
able effect on equipment perform-
ance,

Reliability Studies

The many studies of equipment
performance all point up that re-
liability begins with common
sense. Many of the seemingly ob-
vious rules of good practice, such
as operating components below
their ratings and preventing sol-
dering iron burns on components
when removing other components,
are so elementary as to almost
insult the experienced designer’s
intelligence, Yet the fact must
be faced that each new radio suf-
fers from some elementary faults

Fig. 1: Side view of Bendix Radio’s 360-channel VHF transmitter

which become immediately ob-
vious when a group of sets is
placed into service. The often
stated and rather pat admonition
to the designer to exercise ex-
treme care in his design, his
choice of components and tubes,
placement of parts, ventilation,
ambient temperatures, power sup-
ply variations and the many other
considerations has become routine
cven though it is still entirely
valid.

The Airlines’ Attitude

Report 403 attempis (o recog-
nize that it is an extremely difti-
cult and probably impossible task
to make rules which can be ap-
plied to every situation. It is the
airlines’ wish to be as unrestric-
tive as possible. It is well recog-
nized that a particular practice
might be extremely undesirable
in one application, and perfectly
satisfactory in another. For this
reason the airlines’ approach is
to state, as clearly and concisely
as possible (Brevity is important,
for one can lead a horse to water,

Fig. 2: Bendix Weather Radar Synchronizer unit in long Y2 ATR case
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but . . .), the facts about the
equipment’s environment, the way
it is used, and the general airline
philosophy of testing and main-
tenance. The general attitude to-
ward new practices and new com-
ponents is also outlined to give
the designer insight to the user’s
problems.

In reviewing the airlines’ atti-
tude toward “building reliability”
into its airborne electronic equip-
ment it is natural to compare their
work with the vast efforts put into
the improvement and reliabiliza-
tion of military equipment. A
great deal of the military work is
used to good advantage in both
military and civil equipment and
everybody benefits when the mili-
tary work is universally applica-
ble. In the case of airline equip-
ment, however, the key is not in
the use of military specifications
or specific applications of military
findings, but rather in the differ-
ent approach to the overall meth-
ods of specification, purchasing,
and the relationship with the con-
tractor and his designers.

Military Approach

Because of the vastness of the
military establishment, the proc-
ess of specification writing, de-
velopment contracts, the bidding
for quantity procurement, and the
operating relationship between
cognizant agencv and the con-
tractor is highly impersonal dur-
ing most of the procurement pe-
riod. The potential contractor-
bidder often has only an equip-
ment specification and a group of
standard “Mil. Specs.” The mili-
tary services have done wonder-
ful work in preparing guidance

(Continued on page 90)
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Non-Linear DC-Tuned Capacitors
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Very small ferro-
electric capacitors

have been constructed
which have the property of
wide changes in capacity with
applied dc voltage.

® E,.=.005 KV CM!'RMS AT IKC.
® CYCLING FIELD ONE POLARITY
® CYCLING FIELD RATE = 100 KV. CM'MIN
@ DATA PLOTTED ONLY FOR E,. INCREASING

By T. W. BUTLER Jr.,
H. DIAMOND and L. W. CARR

Univ. of Mich., Engineering Research Inst.,
Electronic Defense Gp., Ann Arbor, Mich.

€-T-E SURFACE

Fig. 1: Small signal dielectric constant as
a function of temperature and biasing field

ERROELECTRIC materials may be used as elec-

trically variable capacitors in tuned circuits up to
400 Mc. The special techniques for making suitable
capacitors with low loss at very high frequencies are
described in detail below. Electric tuning is aceom-
plished in a manner similar to magnetic tuning. In
the latter, the permeability of a magnetic core is
varied by a dc control current, thus changing the in-
ductance of the signal winding. In the former, the
dielectric constant of a sample is varied by applying
a dc voltage to the electrodes, thus producing an elec-

68

trically variable capacitor.

Of the various ferroelectric materials presently
available, we will confine our attention here to the
barium-strontium titanate ceramics which are com-
monly found in many commercial ceramic capacitors.
The relative dielectric constant of these materials is
in the range of 103 to 104

The desirable material properties for voltage tuning
are: 1. A large change in dielectric constant with
applied electric field. 2. Small variation of dielectric
constant with temperature. 3. Low dielectric loss. 4.

Tele-Tech & ELECTRONIC INDUSTRIES * May 1956
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Freedom from voltage breakdown with large de fields.

Fig. 1 shows the small signal dielectric constant as
a function of both temperature and biasing field for
a typical commercial ferroelectric ceramic. The data
are shown in 3 dimensions as a convenient means of
presenting the temperature-field behavior. Note that
the material is very temperature sensitive at low bias-
ing fields and that the peak dielectric constant shifts
to higher temperatures as a biasing field is applied.

The dielectric constant of this material has its maxi-
mum value near room temperature. This peak may
occur either above or below room temperature depend-
ing on the composition of the ceramic. This particular
material has been applied to electrically-tunable de-
vices operating at room temperatures without special
thermostating arrangements, and the results have
been surprisingly good. Compensating or thermo-
stating techniques are required for applications where
large temperature variations are expected.

Measurements have also been made of the small-
signal dielectric losses as a function of both frequency
and biasing field. Fig. 2 shows the Q, which is the
inverse of the loss tangent, plotted as a function of
applied field and frequency. The frequency range con-
sidered here is from 25 to 250 MC while the biasing
field varies from zero to about 70 v./mil. In this fre-
quency range, the Q increases with an increasing bias-
ing field. As will be shown later, this is not neces-
sarily the case at lower frequencies. The lowest Q is
found at the high frequency-low field corner of the
diagram (Fig. 2) where the Q drops to a compara-
tively low value of about 5.

In a tuned tank circuit, using voltage sensitive
capacitors, the frequency increases with increasing
bias field. Thus, the path traced on the QEF surface
in such a case runs diagonally from the low frequency-
low field region to the high frequency-high field region.
In this manner a reasonable Q is maintained over this
frequency range.

(Continued on page 130)
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Fig. 3: Q vs. freq. Dip at 5 MC is harmonic of resonant freq.
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Fig. 4: Test plate for high frequency Q measurement

Fig. 5: Voltage tunable power oscillators
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- 8th

~ National

~ Conference
I

Aeronautical

Electronics

May I4-15-16

Biltmore Hote
Dayton
- Ohio

Air Force’s North American F-100 Super Sabre jet joins in salute to Avionics

OI\' May 14, 15 and 16 Dayton, O.
will play host to the 1956 Na-
tional Conference on Aeronautical
Electronics. The conference will be
sponsored jointly by the Profes-
sional Group on Aeronautical and
Navigational Electronies and the
Dayton Section of IRE.

A broad program of technical
papers is planned. The keyvnote is
the “how to do it” approach.

The welcome address will be
made by the Conference president,
Richard J. Framme, Chief of the
Product Control Office, Directorate
of Laboratories, Wright Air Devel-
opment Center.

Highlight of the program will be
an open forum on the subject, “How
to Accelerate Research & Develop-
ment of Aeronautical Electronics.”

PROGRAM
Monday Morning

MAGNETICS |

Moderntor: N, A, Rwwey. Weslinghonse
Elecirie Corp.

9:00—"New 'Type Miniaturized Tower
Transformers (o1 High Tembera-
ture Airhorne Applications,” H. S.
Feder and A. B, Haines. Bell Tele-
Phone Lahs.

9:30—""High Terformance Marznetic Ampli
filer Type Regulator-Exciler for
AC Generator.” H. 8. Sechrist awd
H. G. Carison. General Electric Co.

10:30—“Core Vohttue Derivation for Mag-
netic Pulse Modulatoers.”™ J. 12, Sun-
derlin. Westlnzhouse Electric Corp.

11:00—*"Use of Constant Current Flux Reset
Testing in the Design of Self-Sat-
urpating Magnelic Ampliflers.” Har-
vey D. Faram, Emerson Television
& Radio.

Tele-Tech

www americanradiohistorvy com

COMPONENTS |

Muoderdtor: F. L. Wenger, Aiy Research
& Derciopment Command

8:00-— "Hermetic Seated Compuosition Le-
sislors,”” A, Q. Pfister. Allen-trud-
ley Co.

9:30—Application and Seleetion of Accu-
rite KFilm Type HResistors”  LPaul
~Nurl, Internationul Resiztance Co.

10:30—Application and Selection of M'ovwar
Resistors.” Georxe A.  Stapleton,
Wward Leonard Eleetric Company.

11:00—"“The Use of Magnetic Clutches and
Precision Polentiometers in Strain
Giaure Measurements.” Leo Woer-
ner. International Resiztance Co.

SEMI-CONDUCTORS

Moderator: Dr. John 8. Suby.
Generval Electric Company

y:00—"The Microwave Diode. C. T. MeCay,
’hilco Corvoration.

9.30-—"lnvestigation of Power Gain and
‘Transistor Parameters as Functions
of lloth ‘Temperature and Fre-
quency.” DPr. A. B. Glenn and 1.
Joffe, Racio Corporation of Amer-
ica.

10:00—""High-Power Switehing Churacleris-
tics of Conjupale Emitter ’l‘ransl_s-
tors.” J. J. Suran. Generai llectvic
Combany.

10:30——"Characteristics of Silicon P-N-P
Junction Transisters.” J. Spanos.
A. Caggiano and R. D. Greene.
Raytheon M{g. Co.

11:80—'Silicon Tetrode Transistors for the
5 to 40 MC Region.” Roger R.
Webster. Texas Instrument, Ine.

CIRCUITS

Moderator: F. C. Cullings.
Radio Corporation of Ameriea

9:00—""1'CM Frame Synchrenization™
Pierre J. Tapernoux. Stromberg-
Carlson Commpany.

9:30—*'"The Neon Tube Switeh as a New
ATethod of Highspeed Multiplex-
ing.” R. € Givens, Radio Corpora-
1ion of America.

10:00—"Crystal Controlled Pulse Generat-
ors.” David C. Howard, Radiation.
Inc.
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Three-day conference will feature the theme "How

to Accelerate Research & Development of Aeronautical

Electronics.” Avionic products will be exhibited by

more than 70 manufacturers

I~toin - Mentory  Ielay Gener-
° Harve Itush, Iadizutian,

1immg—"low Leviel Detection in the UHEP
Region” Flisabeth Mo Philippe itaz.,
litnerson Television & Raddio,

Monday Affernoon
MANAGEMENT

Muoderator: Goorm Rappaport,
Weight Air Deeclopmient Cenicr

W Devel-
U Ator-

2:00—""Manageviuent
opinent.”
poridtion

of

2:30-—Muanagemoent of a Development Kn
Hineering Enlerpei o L Wing,
General levtrie o,

=

—XManaging an Engineering Research
< YRyl Shetder, General
Company.

4:00—""he Role of the Design Engineer
in the Pield Suapport of  Complex
Airborne  Electronie i -
H, W, Brown, ladio
of America.

4:30-—"The Questions Are Fasy™ Dounld
Fricdman, Avion IHyvision of AU
Industries.

S

H—"Sknll 1o Skull Communication  of
Technical Tdeas™  I*hilin IS livss,
Avintian Weael,

ENVIRONMENT

Muaderator: Jd. R, Grivim,
Wright dir Decelapmont Center

2:0—"The I'roblem of Eleetronic Compaon-
wnls  in Nuoclear Power  Plants,”
Lir. . 1L Shelton, Admiral Cor-
Boration.

(¥

B—"rirect amd tndiveet Poreed Adr ool-
g MTeechnigues for I lee-teomie
Fauipment,” Dro Melvin Marvk and
M. Stephenson. Jr.. Rayihean M.
Company,

00— TPaion Type Seal Tor laoee te-
Patirable Airhoma Slectronic Hauip-
ment.” Robert Kinteldc and 1, 0.
Hiltz, Remington 1tand.

S

00—"A Nole an Poveed Conveetion Tl
Cuolinz with Chimneys Dr. Mol
vin Mark, Raythean Mg, Campany.

4:30—"Evaloation of Nermetie Sealing Ter-
minal=" vl AL Forsior, Armone 1le-
geareh Foundation,

ELECTRON TUBES |

Moderator: Woller Greve, Nary Buships

2:00—"Receiving Tube Reliability Studies,™
ti. 1L Gage, dvencernl Electrie co.

2:30-—"Dhisplay Tubes,” Dr. denny Bramley,
Allen B DnMant Lale, Ine,

3:00—""Traveling-Wave Tubes: Apolications
and Apolication  Comsidertions,"
U1, Arams, Ladio Corporation of
Amoerica.

3:30—"Beam  Kwitching Tobe Circait De-
sign in Ajrervalft Applications, Ru-
dolph  Cota, Taydn Brothers ol
N

4:00—"Using Viewing Storange Tubes in Alr-
craft  Indicators, 1.« llook,
Radio Covporation of America,

4.30— " Reduction of Vibration Qutput in
Ainiature Tubes,”  Melvin Levine
amd DG Holland, Raytheon Alfw.
Co.

TESTING AND TEST EQUIPMENT

Muderutor: Georyge G Browen,
Intaid Testing Labovalories

2:00—""New Testing Concepts for the Ad-
vancement  of  Klectrs-Mechanical
Component Reliability.” W, H. Gru-
ment. Rototest Laboratories.

2:30—"Automatic Texsting of Pire Control
Systems, Allen Borek, Emerson
Television & Ridio,

Millimeter
Ehrlich,

3:00—"A Diclectrometer  for
Wiavelengths,” Morris  J.
Microwave Radiation Co.

3:30—"The Desizn aud Development of
Precigion Signal Generators in the
VEHIE® amd UTHIE Regions.” A, Di-
Nardoe and 1. Puller, Sperry Gyro-
acope o

3:45—"High Vollnge RIF Generatar,” J. O.
Stenoien, Hoeing Airplane Co.

4:00—"New Devclopmentis in Liguid Loads
for Use in Waveguide and Coaxial
Systema.” Samuel Freodman. Chem-
alloy-1leclronies Corp.

4:30—""The Discovery of a Realistic Dyna-
mator Brush Test’ Lawrence V.
McNamara, Wright Air Develop-
ment Center.

Tuesday Morning
COMPUTERS |

Modecator: Lewig Imm, Librascaje

9:00—"'Redundancy in Complex Comput-
et M. Cohn. Remington Rand.

9:30—"A lligh Acecuracy. High Speed Shaft
Position  te Digital  Converter.”
George W. Oberle, Glenn L. Martin
Company.

10:00—"An Analag-to-Tdigital Converter
wilhh Decimal Output,” Robert P.
Bishop. Radiation. Inc.

10:30—""A High Speed Digital Transiating-
Recording System,” George F. An-
derson, Radiation, Inc.

11:00—""A DMultipurpose Eleetronie Switch
or Analog Simulation and Auto-co-
relation Applications,” N. D. Dia-
mantides, Gomlyear Aircraft Corp.

COMPONENTS I

Moderator: dumes T, Brothers, Philes Corpordtion

9:00—"'Ceramic Capaciters and Their Ap-
plicittions.” Nello Coda, Erie Re-
sistor Corpovilion.

-l Fxpeetedl Performance Char-
acteristics of Kxtreme Temperature
Riang Tantalum Capacitors' J. W,
Maxwell, 1. . Mallory & Co., Inc.

9:30—""Ty¥pic

10:00—"*Tantalum Solid EKleetrolytie Canac-
itors," D, A. Mclhean, 13ell Tele-
phone Labhs., Ince.

10:30—""Time Delay  Relay  Applieations,”™
John J. Dietz, Thomas A. Edisun.
Tne.

11:00—"Fluxless iind Corrosionless Soldering
of Alwminum and Attachment of
Copper Thercte,” Samuel Freed-
man, Chemalloy-Electronies Corn.
(Conlivued on pape 92)
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Six-speed rack mounting tape transport.
Push-button controlled. Davies Labs.

Ruggedized, closed-circuit TV camera
for airborne use. General Precision Labs.

Portable 400 cps power supply for testing
and servicing aircraft instruments. Avien Inc,

New r-f connector for use under condi-
tions of extreme temp. variations. Amphenol.

Cross-section of mated captivated
contact RF connectors. Contacts re-
main In fixed position when extreme
temperature changes may cause cable
shrinkage.

n
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Fig. 1:

Reflectometer system contains oscillator, 2 directional couplers,

2 detectors, a ratio meter, and a means of visual data presentation.

By N. L. PAPPAS

Measuring Microwave Impedance

THE measure-
ment of im-
pedance at mi-
crowave fre-
quencies has
been made pri-
marily by slotted
line techniques
up to the present
time. A load
(impedance)} on
the end of a r-f
line whose value
differs from the characteristic im-
pedance of the line does not absorb
all of the power incident upon it.
This means that some of the power is
reflected back towards the source.
Therefore there is a set of incident
and reflected waves in the trans-
mission system. The summation of
these waves establishes a standing
wave which is measured with the
use of slotted lines. The ratio of the
reflected to the incident wave is also
related to the impedance. The de-
sired separation of the reflected and
incident waves, and the formation of
the ratio, is accomplished by a mi-
crowave reflectometer system. The
measurement of impedance by this
method is not an everyday experi-
ence, not for lack of motivation to
use this more fundamental approach,
but because of the lack of practical
equipment. This lack of practical
equipment has been eliminated by
recent developments.

A reflectometer permits measure-
ment of the magnitude of the reflec-
tion coefficient over bandwidths

N. L. Pappas

N. L. PAPPAS, Consulting Engineer, 25981
Vinedo Lane, Los Altos, Calif. (Formerly
with the Hewlett-Packard Co., Palo Alto,
Calif.)

limited only by the bandwidths of
its components. The system presents
the data as a continuous function of
frequency. For example, this feature
makes the investigation of reso-
nances a simple task, The use of a
swept frequency oscillator permits
rapid assimilation of data as a func-
tion of frequency. The data may be
presented on an oscilloscope, or re-
corded. The accuracy of the system
is as good, if not better, than the best
of slotted lines. Such a reflectometer
is now a reality,

Principle of Operation

The reflectometer basically per-
forms two functions; the separation
of incident and reflected waves, and
the formation of the ratio of the re-
flected to the incident waves. A re-
flectometer system may contain an
oscillator, two directional couplers,

two detectors, a ratio-meter and a
means of visual data presentation.
The components are assembled as
shown in Figs. 1 and 2.

The modulated r-f power leaves
the oscillator and propagates down
the line towards the load. The first
(incident) directional coupler has
the property of sampling power in
the main line and hence some of the
incident power enters the secondary
arm, subsequently reaching the first
square law (incident) detector. The
square law detector characteristic is
not necessary for this system. Prac-
tical linear detectors, though de-
sirable, are not available at micro-
wave frequencies. The detector out-
put is a voltage at the modulation
frequency which has an amplitude
proportional to the incident r-f
power. The incident power passes
the second (reflected) coupler and
the sampled power is absorbed by

Fig. 2: Block diagram showing component arrangement of mitrowave reflectometer
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Practical reflectometer permits rapid measurements of reflection

coefficient of r-f lines by separation of incident and

reflected waves and formation of their ratio. Bandwidth is

limited only by bandwidth of its components. Sweep

frequency oscillator permits rapid assimilation

of data as a function of frequency

With the Reflectometer

the perfect load in the secondary
arm. Assuming that the line load is
not matched, some of the incident
power is reflected back towards the
source. The reflected power is
sampled by the reflected coupler and
the sample flows into the reflected
square law detector. The detector
output is a voltage at the modula-
tion frequency. The amplitude of
this voltage is proportional to the re-
flected power. The reflected power
passes the first (reflected) coupler
and the sampled power is absorbed
by the perfect load in the secondary
arm. Assuming that the source is not
matched to the line, some of this
power is reflected back into the line.
'This power is now considered as in-
cident power. The ratio-meter forms
the ratio of the two detectors’ output
voltages.

Requirements

The practical reflectometer should
be able to measure reflections of
magnitudes in a range from 0.01
(1.02 SWR) to 1.00 (infinite SWR).
The measurement of 0.01 reflections
implies that the couplers should

have directivities greater than 40 db.
In addition, sufficient r-f power
should be available at the source in
order to have a good signal to noise
ratio in the reflected channel.

The measurement of 1.00 reflec-
tions (infinite SWR) requires that
the reflected detector mismatch be
small.

The range of reflections to be
measured is 100:1. This means that
the detector law be accurate over a
40 db input r-f power range.

Components

The existence of commercially
available directional couplers, in
which directivity is greater than 40
db, permits accurate separation of
incident and reflected waves. This
means, for example, that less than
19 of the incident power sampled
by the reflected coupler enters the
reflected detector (Fig. 7, path R,).
The coupling law of the couplers
varies by less than 1 db over their
509, bandwidth. Even this variation
is unimportant because it is the ratio
of the reflected and incident cou-
pler’s samples that should be inde-

= S— -

LOAD REFLECTION CCEFFICIENT
METHOD OF SRRV
MEASUREMENT | |
o<P, <0.2 0.2<P,‘<o.s| 0.5<P,
1<o, <1.5/ 1.5 3| 3<o
l - S I | & E. LS_, <O’|‘< < L Fig. 3: Major cases,
Slotted Section 1.02 1.02 1.02 summarized in terms
— — - of residual SWR.
Reflectometer Fixed
Frequency Fixed Short 1.03 1.05 1.10
Reflectometer Fixed |
Frequency Sliding Short 1.02 1.04 1.07
Reflectometer Fixed Frequency “
| Sliding Short, Sliding Load & SST 1.005 1.04 | 1.05
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REFLECTION COEFFICIENT (%)

Fig. 4: Scope pattern obtained when calibrating
reflectometer with a short (1009, reflection)

REFLECTION COLFFICIENT (%)

Fig. 5: Pattern obtoined using Model X914E
Series Standard Reflection of 209%

Fig. &: Reflection of iess than 15%. Spurious
signals and detector mismatch cause fluctuations

REFLECTION  COEFFICIENT (%)

pendent of frequency. This ratio
varies by less than % db over the
coupler’s bandwidth.

The formation of a ratio at audio
frequencies is, intuitively, more
practical than an attempt to do this
at microwave frequencies. Therefore
the r-f source is modulated and sub-
sequently demodulated by detectors.
The detectors may be crystal detec-
tors or barrettiers. These two types
of detectors have almost a square
law characteristic over the range of
r-f powers occurring in practical
systems. Practical detectors are
available in which the square law
characteristic varies by less than
=+ 1% db over a 40 db dynamic range.
This is achieved by proper video
loading of the crystals (Fig. 8). The
detector’s output signal to noise ratio
is sufficient to permit measurement
of the reflected channel output when
very low reflections are being meas-
ured. The ratio of the rectification
efficiencies of the two detectors is es-
sentially independent of frequency
as is shown in Fig. 4. The reflected
detector mismatch (less than 1.5
SWR) is the source of the beats in
the figure. Fig. 7, path R, illustrates
this phenomenon.

The outputs of the two detectors
are voltages at the modulation fre-
quency which are in phase (1,000

(Continued on page 128)
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Fig. Ta: Diode output compared with
linear and quadratic detector output

Signal-to-noise ratio is determined using an

r-f signal generator, the receiver,

and a pencil and paper calculation involving

solution of a cubic equation

Calculating Noise Level In

Fig. 1b: Diode circuit
for curves above

!

N radar research it is frequently

necessary to specify the exact
ratio of signal power to noise power
as received. This signal-to-noise
ratio is very important in all kinds
of radar equipment and in radio
communication. There are several
good methods of measuring signal
power, but up to now it has been
difficult to measure noise power or
equivalent noise voltage input to
the receiver. Noise power measure-
ment is easy for radar receivers
having quadratic elements as sec-
ond detectors, but most radar re-
ceivers lack quardratic second de-
tectors.

The actual detection characteris-
tic of a vacuum tube diode (e.g. a
6H6) is asymptotically linear but
starts out approximately quadratic.
(See Fig. 1 and 2.)

This article describes an accurate
method for determining the noise

D. W. HANEY, engineer, The Martin Co.,
Baltimore, Md.
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Radar Receivers

By D. W. HANEY

level in a radar receiver using an
r-f signal generator, the receiver,
and a pencil and paper calculation
involving solution of a cubic equa-
tion.

The conventional methods of
noise evaluation should require
either substitution of a quadratic
detector for the second detector in
the receiver or comparison of the
output of the i-f strip with the out-
put of a noise diode suitably am-
plified.

Determination with a
Quadratic Second Detector

For determination of receiver
noise level when the receiver has
a quadratic second detector, the
equipment may be comected as
shown in Fig. 3. After the equip-
ment is warmed up, the second
detector output is measured for
zero signal in. Then the output of
the signal generator (which
doubles the milliameter reading) is
equal to the noise level in the
receiver when this noise level is
referred to the input.

The Method

First, the second detector out-
put of the receiver is measured for
calibrated r-f signal inputs to the
receiver. The output is in pa. the
input in wv.; the amplitude of the
output has a distribution described
by the incomplete Toronto function
which can be calculated as shown
by Rice! and Marcum?. The output
y of the second detector is plotted
as a function of Z and the square
of the input voltage measured in

Fig. 2: Diode output vs. quadratic
detector output (quadratic plot)

Tele-Tech & ELECTRONIC INDUSTRIES < May 1956
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R-F CRYSTAL
SIGNAL DIODE
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MIXER
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1-F ¥
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2ND DETECTOR
WITH MILLIAMMETER

Fig. 3. Noise measurement on a superhetrodyne receiver

uv. The approximate function

V= ay+ aol + L ol 1

ix determined from the graph.

The noise amplitude y. is then
determined from the following
equation to be derived in the fol-
lowing pages:

O agu® — 2ot + aop® — (o — 2y) = 0

(2)
where a,, is the unexcited output
of the second detector, and u=rms
noise level of receiver in units of
equivalent input voltage, Obviously
the accuracy depends on the cali-
bration of the signal generator.

Mathematical Justification

The method of noise measure-
ment described will be justified
from a consideration of the mathe-
matics of detected signal-with-
noise, and the experimentally deter-
mined characteristics of the second
detector diode.

To derive the noise formula from
operating diode characteristics, it
is assumed that the second detector
characteristics, output current y vs.
diode input voltage V is shown
by I4q. 3. (For convenience V is to
be computed in terms of the equiva-
lent receiver input voltage.)

Y= dut BVE 4 V4 BV

The input voltage can be con-
sidered as a modulated sine wave of
angular frequency o of amplitude
R which varies with time. Hence,

(3)

V=R =inwl

and by substituting V=R sin ot
we may arrive at the fact that the
“de” or low frequency output of the
detector as a function of R is as
follows:

Tele-Tech & ELECTRONIC INDUSTRIES

v= 8ot 19834 38R+ okt ()
Lot

do= ;198 = 1y 38 = ay; fefe= s
V=4 1R R4 aeQRe (5)

R varies with time, so does v and tine
average v (=y) will vary a= a funetion of
the average moments of B (12, RY, R9) as

follows:

Y= o4 gt 4 a4 aglts
From Rices formula

- n . n _.

()

Now by matching coeflicients

8= ay

Jag 4+ T2 = oy

204 16p%y 4 b = an

o+ 2pe 4 Sutiy + 18u%ie = an
These 4 equations suffice to deter-
mine a., a,, a; and w* providing a,,
is known. However, it is easiest to
solve first for y* without explicitly
evaluating a., a,, and a;. The above

equations reduce to

Gorgpe® — Do + aup® — (g — a0) = ()

(12)

(13)
One may solve this equation di-
rectly for u=.

It may be argued that the diode
characteristic is  approximately
linear and that therefore the pre-
ceding derivation does not apply,
because it is incorrect to approxi-
mate a linear function with a
nonlinear polynomial in voltage
with a finite number of terms.

However, the particular operat-
ing  conditions of the second
detector may be used to justify the
utility of the mathematical deriva-
tion. The input to the second
deteclor is limited by the output
capabilities of the last tube in the
i-f strip. Thervefore, within the
operating limits of radar receivers
it is safe to approximate the diode
characteristic as follows,

we have
Yy =n, =0
R = 2u(1 + x) (R) ¥ =t a4 R4 R
= 2%2!(1 + 2x+r'\--) ) o SR <R (1)
2 vo= o 4 el 4 RS 4 kB
=12+ Ix + x2 R.€ER K
— 3.2 x? N e s .
RF = 2“u°:§!(1+3x+-F1\; -+ :_) 10y The statistical distribution of R
S L ﬂ“') o has been calculated by Rice and has
P OE SEES SR ) the normalized probability density
Note:  x= 4 function
u —Re 427 (15)
Y= o+ 2t Siapt + 484t (11) P(R)= R 0 2u? 1”(\/ 2’{‘ R) >0
+ (2024 18042 + 1-Wnep)7 M o
+ (a5 + P20 27 rayg=o- k<t
+ Sa8 (Continved on page 120)
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Micro-Power Operation
of Silicon Transistors

By E. KEONJIAN

Electronics Lab.,
General Electric Co.,
Syracuse, N. Y.

T is well known that one valuable

attribute of transistor circuitry
is the lower supply power require-
ment as compared with wvacuum
tubes. Nevertheless, present day
transistors still consume too much
power for some applications which
require continuous operation over
a long period of time without re-
placement of batteries. Consequent-
ly, further reduction of present day
power requirements is very desir-
able, since it would enable the
design of subminiature equipments
using self contained batteries, and
operating for several years without
maintenance. It would also make
the satisfactory operation of equip-
ments from miniature solar energy
converters possible.

One of the chief difficulties of
realization of micro-power opera-
tion is the temperature variation
of the transistor parameters. Due
to this fact, germanium transistors
with their relatively large values of

of magnitude as the collector cur-
rent I. required for micro-power
operation) are less suitable for low
level applications than silicon
transistors. Another difficulty lies
in the fact that the properties of
transistors at low levels have not
been studied thoroughly since ac-
curate measurements are difficult
in this region.

This article contains the results
of an investigation of the param-
eters of few commercially avail-
able and some experimental silicon
transistors in the micro-power
region and in the temerature range
from —256°C to +75°C.

As a result of this study, an
experimental two stage micro-
power audio amplifier was designed
and tested to demonstrate the
practical use of silicon transistors
at very low power levels.

Ranges of Measurement
For the purpose of this work,

—— vgivours) I., (which can be of the same order the following transistors were
Fig. 3: (below} Variation of h:; with emitter current 07
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Self-contained equipment that is tfo function
for years without mainfenance should
consume very small amounts of power.
Silicon transistors, because they are not so
sensitive to temperature variations, offer

a promising approach. The results of an
investigation of silicon transistor parameters
in the micro-power region and in the temp.
range from —25°C. to +75°C. are

described here.

used: Texas Instrument silicon,
grown-junction transistors, types
904, 904A, and 905 and G.E. ex-
perimental silicon transistors. The
ac parameters h;;, h;, and h., of
the grounded base transistors were
measured at a frequency of 270
cps, at I, =100pa and for three
collector voltages: V., =0.5; 1.0
and 5 v. Due to limitations of the
measuring instruments, it was dif-
ficult to obtain accurate data for
the current amplification h.,;
therefore the dc characteristics
were taken and h., was determined
from the slope of the input curve.
The parameters were measured at
three temperatures : —25°C,
+25°C and +75°C, except ac pa-
rameters h,, and h,, which were
taken only at +25°C and +75°C.

Discussion of AC Parameters

A h,, vs. V,

According to the measurements,
at I, =100 pa, the parameter h,,
was almost independent of the col-

Fig. 5: Average output characteristics of the silicon transistors

+15V

O
GND.

L2y
600 0,

Fig. 6: Two-stage grounded emitter amplifier

lector voltage and temperature. For
most of the transistors its value
was approximately 450 ohms.

B. hj,vs. V,

In Fig. 1, the change in h;. is
shown as a function of collector
voltage. We see that h;, increases
markedly below a value of V.=1.5
v. With a change in temperature
from 425 to +75°C, the value of
h;» increases only 409% at V.=5 v.
while there is 4009 change for the
same temperature range at V.=
1v.

C. hss vs. V,

As can be seen from Fig. 2, the
output admittance also increases
with decreasing collector voltage.
D. hy vs. 1,

Shown in Fig. 3 is the variation
of h,; (grounded base) vs. emitter
current as derived from the dc
input curves. The curve shows h,,
as a function of I, for collector
voltages of 0.1 to 1.5 v. at —25°,
+25° and +75°C.

The bottom three curves repre-

sent the average of the units tested
while the top curve was obtained
for a single sample type 905 silicon
transistor. This transistor exhibits
an almost ideal characteristic for
micro-power applications. The cur-
rent amplification remains constant
at a high value down to currents
of 10 pa before decreasing.

DC Characteristics

By using a Mosely Automatic
Recorder, a series of accurate de
characteristics were obtained which
permitted making some useful ob-
servations.

AV, vs. L.

The average input curve for the
grounded base configuration s
shown in Fig. 4 for temperatures
of —25° +25°, and +75°C and
V.=0.1 v. to 1.5 v. Since the slope
of the input curve indicates input
resistance, we see that the input
resistance of the transistor shows
a gradual increase as I, decreases,
until it is reduced to approximately

Fig. 7: Resistance needed to obtain a constant gain
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Silicon

Transistors (Cont.)

10 pa. Below this current, the input
resistance increases very sharply.
We also see that for the silicon
transistor the input resistance and
the point of inflection of the I,—V,
curve is practically independent of
temperature and collector voltage.
The input curves of the silicon
transistor show a constant shift
in the direction of decreasing
emitter to base voltage as the
temperature increases.

B. I, vs, V..

The average output character-
istics of the silicon transistors
are shown in Fig. 5 for I, =10 pa
and 100 pa. The collector current
is constant with V. and shows no
tendency to decrease until V. is
made negative. There is little shift-
ing of the curves with temperature,
due to thie very small value of I.,.
The chief effect of temperature
upon the output characteristics of
the silicon transistors is a shift
of the point of inflection of the
curves toward the current axis
from the negative collector voltage
region.

C. V,vs, V..

It was found that a plot of V, vs.
V. was a straight line parallel to
the collector voltage axis for emit-
ter currents as low as 2 pa. As the
temperature increased, the curves
shifted in the direction of decreas-
ing emitter voltage.

Determination of the
Minimum Power Levels

It is known that a variation of

Fig. 9: Frequency characteristic of the silicon transistor amplifier.
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Fig. 8: Results of temperature tests on compensated and uncompensated amplifier.

the transistor parameters causes a
change in power gain.

The maximum power gain of a
transistor in terms of the h param-
eters is:

hsy?

(\/llllllg:—}]lgllgl + ‘\/Ilrnhj)

From this we see that to obtain a
maximum power gain, h,, must be
large and the product h;;h,, must
be small. As to the parameter h;,,
it seems from the equation that for
the grounded emitter configuration
(h,, positive) power gain should
inecrease as h,, increases. From
Fig. 1, we see that h,, is large at
lower wvalues of V.; however, h,,
(Fig. 2) also is large at low values
of V., and consequently the power
gain will not increase as the prod-
uct h;;h.. increases. The net effect
of this is a reduced gain at low
values of collector voltage which is
in full agreement with experiment-
al results.

For micro-power application it
is imperative to keep the de power

Gmex =

consumption as small as possible
which suggests the use of minimum
emitter currents and collector volt-
ages. From Fig. 3 we see that hy,
decreases sharply for all transistors
below I, = 10 pa. Thus 10 pa should
be considered as the minimum
allowable value of emitter current.
From Figs. 1 and 2 can also be
seen that in order to keep the
product of hy hy, small, the col-
lector voltage must be at least 1.5 v.

Micro-power Audio Amplifier

A general purpose two-stage
audio amplifier was chosen as the
first experimental circuit to be de-
signed for micro-power operation.

The output impedance of the
amplifier was set at 600 ohms so
that it can be connected to the
standard 600 ohm telephone line.
The input impedance was chosen
relatively high (30 KQ) for it is
assumed the amplifier will be
driven by a high impedance micro-
phone. The only frequency specifica-

(Continned on page 138)

Fig. 10: Schematic diagram of transistor amplifier.
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Bandwidth Requirements
Of FM/FM Telemetering

Best signal-to-noise ratio is achieved when the frequency spectrum of the transmitted signal

completely fills, but does not exceed the bandwidth of reception. This article describes

the widest and narrowest bandwidths permissible in a FM[FM telemetering system

HE eflicient use of a IFM/FM

telemeter system is primarily
limited by the bandwidths of the
signal reception. The best signal to
noise ratio is achieved when the
frequency spectrum of the trans-
mitted signal completely fills, but
does not exceed, the bandwidth of
reception. It follows that if the sig-
nal exceeds the bandwidth of re-
ception, accuracy of reproduction
of the signal suffers. This is true
because signal components beyond
the bandwidth of reception are at-
tenuated and the reproduced signal
is not a faithful representation of
the original signal,

It is assumed that the FM/FM
system is linear. That is, the spec-
trum of the signal appearing on the
output of a component does not
contain frequency components that
do not appear in the spectrum of
the signal on the input of that com-
ponent. This is a valid assumption
only when the distortion introduced
by the component is a practical min-
imum. In this case, practical mini-
mum is defined as the maximum
distortion introduced in the signal
by the component as limited by the
manufacturer of that component.
In cases where the component does
not and cannot meet the manufac-
turer’s specification, allowances
must be made. For example, a man-
ufacturer of a crystal controlled
FM transmitter states that the dis-
tortion introduced by the transmit-

J. C. CARPENTER, Jr., prepared for the Mis-
sile Instrumentation Group ot Radioplane Com-
pony, 8000 Woodley Ave, Van Nuys, Calif.

By J. C. CARPENTER, Jr.

ter is a maximum of 19 total har-
monic distortion for a modulation
index of four (4).

Take a modulating frequency of
70 KC and calculate the allowable
deviation with a modulation index
of 4

deviation
Indlex = P
maodulation frequency

Deviation = 4+ X 70 ke = 280 k¢

However, in spite of the manu-
facturers claim, experience has
demonstrated that the distortion
introduced into a modulating signal
by this transmitter becomes appre-
ciable above 80 KcC deviation and
this, therefore, limits the maximum
deviation if we are to continue to
evaluate the system on a linear
basis. In fact, other system con-
siderations may limit the maximum
signal deviation to somewhat less
than this figure. For example,
noise of an FM nature, is generated
in some transmitters when those
transmitters are subjected to vibra-
tion or high sound level environ-

ments. This noise adds to the sig-
nal and can cause significant signal
side band power to appear beyond
the limits of the reception band-
width.

Bandwidths

Every signal transforming com-
ponent in the FM/FM system has
a bandwidth. Even a simple R-C
network has a frequency response
characteristic. A statement of fre-
quency response is essentially a
statement of bandwidth and the
terms are synonymous,

This discussion will start with
the widest bandwidths within the
system and conclude with the nar-
rowest.

A. RF Receiver Bandwidth. Con-
sideration of the IF bandwidth of
the telemetering receiver in present
day systems is essential. The RF
bandwidth is wide enough in pres-
ent day receivers to present no lim-
iting problem. At least two differ-
ent IF bandwidths are available

{Continued on page 142)

Fig. 1: Spectrum analysis of 220 MC transmitter
amplitude modulated at 70 KC with sine wave
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Magnetron beam switching tube is used
to simulate action of a 10-contact
single channel switch. Sampled voltages

are mixed in the common cathode using

unique gating circuit.

By Dr. H. MOSS and S. KUCHINSKY

Dr. H., Moss S. Kuchinsky

HE MBS tube which is the es-

sentially new element of the
system to be described has al-
ready been discussed fairly
fully.m 2 The reader must consult
at least one of these references to
gain a proper understanding of
the present article. The physics of
this device is quite complicated
but for many purposes it is suffi-
cient to consider it in the terms
of its equivalent circuit which
may be roughly represented by
Fig. 1. This shows a 10 contact
single channel switeh which we
suppose to be driven by a slipping
clutch mechanism and controlled
in its rest position by means of a
series of pins which act as stops

Dr. H. Moss, Rept. Mgr., Tubes, Circuits ond
Components, Burroughs Reseorch Center,
Paoli, Pa. and S. Kuchinsky, Mgr. Applications
Engrg. Dept. Haoydu Bros. of N. J., o Bur-
roughs subsidiary.

Fig. 1: Equivalent circuit of beam switching tube and circuitry

10-Ch. Time Division Multiplexer

for the arm. In the actual tube,
the operation simulating the re-
moval of a pin, i.e.,, the movement
of the switch arm from contact to
contact, is represented by making
the appropriate switching grid
sufficiently negative. The fly-over
time between the contacts in the
actual tube is controlled essen-
tially by the beam current/capaci-
tance ratio and this is such as to
result in switching times of the
order of 1/5 wus. The resistor R
in Fig. 1 simulates the beam resis-
tance in the tube while the gen-
erator simulates the noise source
due to turbulent electron flow in
these magnetron devices.

Signal Injection

The most obvious way in which
the wvarious signals might be
mixed would be to insert them in
series with each switch contact
position and extract the time se-
quence of signals from the com-
mon switch arm connection. We
now show, however, that this
method is unsatisfactory, a fact
which indicates that the model of
Fig. 1 is not a very accurate simu-
lation of the actual device. Fig. 2
shows a cross-section of the MBS
tube. Suppose we attempt to mod-
ulate the beam from each separate
signal source by varying the cor-

responding spade potential and
deriving the multiplexed output
from the common cathode connec-
tion. Fig. 3 shows the consequence
of this type of operation. This
shows typical holding and leading
spade characteristics and indi-
cates that for stable operation
there is a range of input spade
voltage lying between about 75
and 125 v. Projection of the inter-
sections of these two limit load
lines (connected by the shaded
area) on to the cathode current
characteristic reveals that the
range of cathode current variation
is comparatively small so that the
modulation depth is very limited.
This would not necessarily be im-
portant were it not for the pres-
ence of the noise generator in the
switch arm. This latter means
that at such low modulation
depths the signal-to-noise ratio
may become rather poor. Perhaps
this defect might be avoided by
some sophisticated method of
pulse code modulation but, for the
moment, we are not going to pur-
sue this possibility and are con-
sidering that the tube is being
used in some normal variable
amplitude system.

These considerations dictate the
necessity of using the MBS tube
indirectly in conjunction with

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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some gating system. There are a
number of ways in which this
can be accomplished and, as usual,
4 compromise has to be reached
between performance and com-
plexity.

The output pulse from the MBS
tube is negative. This indicates
two general methods of attack. If
we are going to use a separate
tube passing the signal informa-
tion, and ‘“open” it by grid switch-
ing, we shall require a positive
pulse so that an inverter is called
for. Alternatively, pulses might
open a gate by direct injection of
the negative output of the MBS
tube into a cathode so eliminating
the inverter. This is the system
adopted in the instrument de-
scribed—for reasons of simplicity.
Fig. 4 shows the basic circuit
adopted. The diode D, serves to
clamp the cathode potential of the
signal passing tube V, at a defined
potential, regardless of variations
in the different target character-
istics of the MBS tube. However,
it also serves a much more im-
portant function; namely, that of
providing a virtual short circuit
on the noise generator in the MBS
tube. The remainder of the cir-
cuit of Fig. 4 is self-explanatory
and calls for little comment. The dc
level of the output is set by the po-

CATHODEO K

V=100

B=460 GAUSS
Ir*5mA
RT =33 KN

'‘ALNICO' PERMANENT
MAGNET

1.600" DIA.
’ APPROX.

| 0w MAX
l 3’? APPROX.

-t

Fig. 2: Cross-section of “Becamplexer” tube used for multiplex operation

tentiometer R, and the signal am-
plitude by R,. The resistor R; serves
to cut-off the signal passing triode
V, in the absence of a pulse from
the MBS tube. Fig. 5 shows photo-
graphs of the complete instrument
incorporating 10 channels each
similar to that drawn in Fig. 4.
The switching of the MBS tube
from contact to contact is con-
trolled by a Schmidt trigger driv-
ing a bi-stable flip-flop having two
outputs to which the grids are
connected in alternate pairs. DC
triggering of the MBS tube is

74

Fig. 3: Holding and
leading spade char-
acteristics
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INPUT TO GRIDS

thus achieved at high sensitivity.
These circuits are entirely con-
ventional and call for no com-
ment. Fig. 6 shows a frequency
response curve for each of the
tricde gate systems shown in Fig.
4. 1t should be noted that the mea-
sured equivalent noise input, al:
most entirely due to magnetron
beam turbulence, is approximately
15 mv. This limits the maximum
signal input to give a satisfac-
tory signal-noise ratio to around
0.5 v. Fig. 7 shows 10 separate
traces on a cathode-ray tube pro-
duced by this device. Trigger
fly-back pulses from the oscillo-
graph are used to trigger the MBS
tube between each line. Signal
information is being applied to 4
channels only to make the picture
clearer. Particular note should be
taken of the lack of cross modula-
tion between the traces.

Fig. 4: Output pulses are injected directly into cathode
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Fig. 6: Frequency response curves for each of the triode gate systems

Multiplexer (continued)

Analysis of the System

1. Commutation Noise. Fig. 8
is a diagram illustrating the con-
cept of commutation noise in a
time division multiplexing system.
The resistors , represent the dy-
namic resistance of the gating
tubes shown in Fig. 4 and it is
supposed that these resistors are
modulated in value by the signals
which are being examined. The
output is taken from the common
load R;, in the manner shown in
Fig. 4. C represents the stray
capacitance associated with the
anodes of the gating tubes.

We now suppose that in Fig
8(a) the switch takes a finite time
At to move from contact to con-
tact. Fig. 8(b) then indicates
diagrammatically the wave shape
which would be observed at the
output point of Fig. 8(a). It will
be noted that the generated wave
is an exponential rise, terminated
by an exponential fall starting at
the instant the switch re-closes in
the next position. Obviously, this
pulse is of an interfering nature
and can be eliminated only if the
fly-over time between the contacts
is zero. In Fig. 8(b) the dc levels

82

of the several outputs are shown
to be the same because in the dia-
gram from which it is derived, all
gate tubes are supposed to have
the same resistance. In practice,
of course, this would not usually
be the case since the resistor R,
shown in Fig. 4 would normally
be set so that the de levels for
each channel were different. Here
essentially the same result ap-
plies as shown in Fig. 8(b) ex-
cept that the dc levels instead of
being connected by vertical lines
to form infinitely steep steps are
joined by a pair of exponentials.

Fig. 5: Complete in-

strument.  Incorpo-

rates 10 channels

similar to that shown
in Fig. 4

Tele-Tech & ELECTRONIC INDUSTRIES -
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The actual situation so far as
commutation pulse interference is
concerned is somewhat more com-
plicated than that indicated in the
simplified circuit of Fig. 8(a)
since another time constant,
namely, that associated with the
cathode capacitance of the tube
in Fig. 4 is involved. However, the
basic principles are unchanged
and indicate the necessity for the
fastest possible fly-over time in
the basic switching element. i.e.
in this case, the MBS tube. This
is of the order of 1/5th of a us,
but the duration of the pulse dis-
turbance arising therefrom is very
considerably longer since the va-
rious time constants involved with
it in the gating system act as

{Continued on page 149)
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QUICK, EASY ASSEMBLY
AND MAINTENANCE NOW witH'

CINCH rraNsISTOR
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CINCH will design, or re-
design, components to fit specific
needs, and will assist in the assembly
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CIncH MANUPACTURING CORPORATION T
1026 South Homan Ave., Chicago 24, lllinois
Subsidiary of United-Carr Fastener Corporation, Cambridge, Mass.
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Kay Lab Model 1985 TV camera

KAY LAB

Industrial Television System,

Model 1985A

Specifications

Bandwidth: 8 MC video amplifiers
threughout.

Horizontal Resolution: 600 lines.

Sensitivity: 1-volt videc output across
75Q at 25 ft. candles. Minimum
light level—1 to 2 ft. candles.

Dynamic Range: Output signals to
2 v. will not cause compression.

Compensation: The camera control
video amplifier includes aperture
correction and high peaker.

Scanning: Standard 525 line, 2:1 in-
terlace.

Syne Generator: Full prime number
count down (5:7:5:3), 60 eycle line
locked, Phontastren syne generator.

Linearity: Better than *29%.

Mechanical Features: Plug-in remov-
able subassemblies.

Power Requirement: 100 to 130 v.,
single phase, 60 cycle.

Current Required: 3 a.(Camera and
Camera Control).

TV Camera, Model 1985

Specifications

Video Frequencyv Response: In excess
of 8 megacycles.

Lens Mount: 16 mm, Type C.

Output Connector: Cannon, Type FK-
24-328.

Net Weight: 6 lbs.

Power Required: Furnished by
Camera Control.

Camera Control, Model 1985A

Specifications

Video Compensation: High peaking
and aperture correction.

Video Output: 1-v. negative video;
0.4-v. sync.

Scanning: Standard 525 lines, 2:1
interlace.
Line Frequency (horizontal):

15,750 cps.

84

Survey of

Industrial TV

System manufacturers are looking to '56 as the first
"boom'' year in the industrial TV field. 5,000 installations
are visualized by year's end. Reviewed here are the major

systems presently offered.

Kay Lab Model 1985 camera control and
monitor

Frame Frequency (vertical): 60 cps.

Driving Pulse Output: —4 v.
Horizontal Pulse Width: 10 micro

seconds. .
Vertical Pulse Width: 1000 micro
seconds.

AFC: Sync generator locked to the
60 cycle line frequency.

Line Voltage: System operates over
voltage range of 100 to 130 v., 60
eycle, single phase.

Line Current: 3 amps.

Dimensions: For standard 19-in. rack
mount, 19 x 8% x 15 in.

Net Weight: 40 lbs.

Shipping Weight: 60 lbs.

Remote Monitors, Model Arm-1,-2,-3

Specifications

Video Termination: 75Q, switch in or
out.
Input Power: 110 v., 60 cycles ae,

250 w.
Meodel Model Model
ARM-1 ARM-2 ARM-3
(10-in.) (17-in.) (21-in.)

Dimensions:

Height 1214 14 19
Width 19 19 21%
Depth 19 23 205
Net Weight
(lbs.) 50 79 95

Part Two

CAPEHART-FARNSWORTH
Industrial Television System, Model
600A

Specifications

Seanning Frequencies: Standard
RETMA interlaced scan; 525 lines,
60 fields, 30 frames per second hori-
zontal frequeney 15750, (vertical
60, synchronous with power line
frequency).

Scanning Linearities: Maximum de-
viation of *=29% cof picture width.
Monitor Picture Tube: 8% x 6% in.

scanned area.

Illumination Levels: Approximately
30 to 50 ft.-candles of average
scene illumination for a 10 to 1 sig-
nal-to-noise ratio. Satisfactory pie-
tures obtained with scene illumina-
tions of from 5 to 10 ft.-candles.

Resolution: Horizontal: 600 television
lines at 5 to 10% modulation. Hori-
zontal with aperture correction: 600
television lines at 100% modulation.

Vertical: 400 television lines,

Video: Video Bandwidth (System)
7.5 Mc +0, —3db. Video Voltage
Gain: Camera, 30. Monitor, 2700.
Maximum high-frequency gain with
full aperture correction: 40,000,000.
Video Qutput: 1.4 v. composite.

R-F Transmitter: 12 Mc double-side-
band transmission. Center frequency
tunable from 50 Mc to 88 Mc {cov-
ering channels 2 through 6). R-F
output 0.1 v. into 72 ohms. Modula-
tion up to 90% with the modulation
characteristic linear within 10%.
Frequency stabilitv adequate for
commercial television receiver oper-
ation.

(Continued on page 83)

Uaits of Capehart-Farnsworth’s TV system

Tele-Tech & ELECTRONIC INDUSTRIES *+ May 1954
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You'd have to smash a Corning Capacitor before
you could alter its values by mechanical shock

That's how rugged these miniature
fixed glass capacitors are. (“Miniature™
means about one-third smaller than
other kinds of equal capacitance.)

Their strength comes from the way
we make them. Layers of conductor
and dielectric are scaled together under
heat and pressure into a monolithic
structure. No mechanical shock short of
shattering the seal alters the value.
Speaking of values, the table illustrated
above shows them.

Because everything is sealed in the
same malerial as the diclectric, nothing
outside can ger inside.

You can use these capacitors to tem-

peratures of 125° C. and higher with
proper voltage derating. Even after
repeated temperature cycling, the TC
remains the same. And TC stays within
close limits over a wide temperature
range, varies little between capacitors.
Capacitance drift is so close to zero
that it’s generally less than the error
of measurement.

We can muke capacitors to yourelec-
trical and physical specifications over
an unusually varied range. Single, self-
supported units can be designed for
high voltages or high capacitances.
Series parallel combinations stiil fur-
ther extend the range.

Other electronic products by Corning Components Department:

Fixed Glass Capacitors®, Transmitting Capacitors, Canned High-Capuci-
tance Capacitors, Subminiature Tab-Lead Capacitors, Special Combination
Capacitors, Direet-Traverse and Midget-Rotary Capacitors®, Metallized

Glass Inductances, Resistors,

Tele-Tech & ELECTRONIC [NDUSTRIES - May 1956

*Distributed by Erie Resistor Corporation

Circle the reader service of this pub-
lication, or write direct for more infor-
mation about Corning Fixed Glass
Capacitors, prices and samples.

—

Ask for information on these
other Corning Capacitors:

Medium Power Transmitting—CY-
60 and CY70. Ideal for mobile RF
transmitters.

Canned High Capacitance—provide
the advantages of rugged glass de-
sign to your specifications.

Subminiature Tab-lead—up to $0%,
less volume compared to pigtail types.
To your specifications.

Special Combinations—the perform-
ance and benefits of glass in infinite
shapes, sizes and leads. To custom
order.

CORNING GLASS WORKS, 95-5 Crystal Street CORNlNG, N. Y.

Components Department, Electrical Products Division

@WW«'& G

www americanradiohistorv com

For product information, use inquiry card on last page.
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RESPONSE, RUGGEDNESS and VERSATILITY
Engineers and Management both want

Ne - ) DYNAMIC
s " MICROPHONES

for TV and BC

Serving Stations Coast to Coast
DAY-IN AND DAY-OUT

You're ahead in every feature when you use Electro-
Voice Microphones. For the engineer...this means
easier, better set-ups; high sensitivity; high signal-
to-noise ratio; stable, wide-range reproduction;
trouble-frec operation; utmost versatility and con-
venience. For management...this means positive
performance; more in-service, less out-of-service
time; greater economy,

All models have the exclusive E-V indestructible
Acoustalloy diaphragm. Slim-Trim models also
have integral blast and wind shield. No closely as-
sociated auxiliary amplifier equipment is required.
Each microphone is guaranteed to be within its
very close tolerance specifications. In addition, E-V
manufactures a full line of accessory microphones
for intercom, paging and utility applications.

New Catalog 120

gives complete

information on p . ®
£-V professional - ‘
microphones for

TV and BC. 4
ELECTRO-VOICE, INC. * BUCHANAN, MICH.

Export: 13 E. 40th SL., N.Y. 16, U. 8. A. Cables: Arlab

Model 666. Variahle D* Cardioid. Response 40 to 15,000 cps.
Output level -55 db. Provides high front-to-back discrimination.
No proximity effects. TV gray. Weighs only 11 oz.

List Price. . u.ieieeeieesneacncasanusosonesanssasan $245.

Model 655C. New Slim-Trim. Response 40 to 20,000 cps. Output
level -55 db. Omnidirectional. Easily concealed in studio props.
TV gray. 1-in. diam. List Price. .. ..o iivivnvesconnans $200.

Model 654. Slim-Trim. Response 50 to 15,000 cps. Output leve!
-55 db. Omnidirectional. Impedance selector. TV gray. 1-in.
diam. List Price..... . 0as8mnccecesconsecs s iessoah .%$95.

Model 646. Lavalier-type. Response 40to 10,000 cps. Adjustable
for chest use. Output level -55 db. Omnidirectional. TV gray.
1-in. diam. Weighs only 7 oz, List Price...covevevnnenen $140.

Model 649. New extra-small lavalier. For chest, desk or hand.
%-in. diam. 2%-in. Jong. Omnidirectional. Qutput —82 db.
Response 70 to 13,000 cps. Wt. 2 oz, TV gray. List...... $115.

Model 665. Variable D* Cardioid. Response 50to 14,000 cps. Out-

put level -55 db. Unidirectional. Impedance selector. TV gray.
S PRy +e e @erscaL ) =] o oTere o oToT e 1e¥e) & ool o/l olopencle 5 s1oTs see $130.

Medel 650. Response 40 to 15,000 cps. Output level -48 db.
Omnidirectional. Dual-type external shock mount. Impedance
selector. TV gray or satin chrome. List Price..........$150,

‘ 4 5% Model 635. ‘'Workhorse' of the industry. Omnidirectionak

/ Response 60 to 13,000 cps. Output level -55 db. Impedance

I 7 selector. TV gray or satin chrome. List Price........... $75.
FlttE PROFFRRINN AL BISCOMIMT ADBlIZC ¢E.\f Dat Dand
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new horizons in sound

captured with stark realism on | C @ © I | records

T HE NAME of Emory Cook has become synonymous with dramatic
new horizons in recorded sound — cataclysmic forces of nature,
weird noises {rom outer space; exotic, primitive, enchanting music
from distant lands. The very nature of the “out-of-this-world”
sounds which skyrocketed Cook Records to world-wide fame neces-
sitales real perfection in every step of the reproduction process,
from original tape recording to lacquer master and final pressings.
Emory Cook uses Audiotape and Audiodiscs exclusively for origi-
nal recording and processing. He has found that this Audiodisc-
Audiotape combinalion meels his exacting requirements for truly
life-like recording and reproduction of the original live sound —
from ear-splitting thunder claps or the roar of pounding surf to the
most delicate nuances of vocal inflection or instrumental timbre.

With the newly expanded line of Audiotape, this unsurpassed
recording quality is now available to every tape recordist — pro-
fessional and amateur alike. Five different tvpes of Audiotape pro-
vide the base materials and recording times to meet every recording
requirement to best advantage. For complete information on the
entire Audiotape line, send for a copy of Bulletin 250.

AUDIO DEVICES, Inc.

444 MADISON AVE., NEW YORK 22, N. Y.
IN HOLLYWOOD: 1006 N. Fairfax Ave. * IN CHICAGO: 6571 N. Olmsted Ave.
Export Dept.: 13 East 40th St., New York 16, N. Y, Cables ‘"ARLAB'"

www americanradiohistorv com

...original sound on

«+. master recordings on

Io Io ,

* Trade Mark

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956 For product information, use inquiry card on last page. 87
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Survey of

Industrial TV

{(Continued from page 84)

Timer: Will stay locked in with line
frequency variations from 55 to 65
c¢ps. Will pull into synchronization
with the power lines at frequencies
from 57 to 63 cps.

Temperature: Continuous Rating

Camera
Range —40°C to 40°C
Rise 20°C
Cooling Convection
Monitor
Range —40°C to 50°C
Rise 20°C
Cooling Forced Air
Filtered
Power:
Volts Watts Frequency
Input 105-125 550 60 cps
Physical
Weight
Camera 4% x 7 x 1lin, 91 lbs,

Monitor 18 x 20 x 25in. 134 lbs.
50 ft. of Cable Octical

with connectors 22  1bs. RHco

Light required: To less than 10 ft.-
DAGE TV candles.
Industrial TV Camera, Model 60B .
. Mechanical

Electrical

Dimensions: 63% x 5% x 11 3/16 in.

Weight: 10 lbs.

Resolution: Better than 400 lines,

Camera-to-monitor: Up to 1,500 ft.
without line amp.

Camera delivers video signal and r-f
signal simultaneously.

Output: 100,000 uv, 1 v. flat neg.

Power: 115 v. —45 watts.

Scanning: Vertical 60 CPS, locked to
line. Horizontal, 15,7560. Random
interlace; full interlace optional at
extra cost.

TELECHROME INC.

LIGHT SOURCE \v\

TARGET—;@"‘

TV MCNITOR

COLLIMATOR
MASTER BEING POSITIONED

PATTERN OF TARGET
TELESCOPE 1:'-\-.

SERVO-MOTOR FOR TELESCOPE
FOCUSING

CONTROL

P et |

TELESCOPE
CROSSHAIRS

IMAGE OBSERVEC ON
TV MONITOR SCREEN

IMAGE AMPLIFIER ANO SYNCHRONIZER

Closed-circuit TV system for application to optical tooling. High-quality
system providing minimum 600 line resolution. Pickup tube is 6326; inter-
lace is 2/1. Camera-to-console—50 ft (can be increased to 1,000 ft.).

Scooter-mounted Dage TV camera and monitor speeds bank record keeping

Video Monitor, Model 602-A

Video Input: .1 v., p-p, minimum; 4 v.

max.

Synec In (when used) — negative;
min. .1 v., max. 4 v.

Contrast control range: 30 db min.

Input impedance is for high impe-
dance bridging, but can be termi-
nated.

Uses 14QP4 kinescope.

Frequency Response: To 8 me on
wideband; to 4 me on narrow band.

Video Gain: 47 db on wideband, 57 db
on narrow band, =3 db.

Line voltage: 117 v., =7 v., on 50 or
60 cps.

Weight: 53 lbs.

Color TV Film Camera, Model 360A

Output to 51.5 ohms.

Light Required: 30 ft. candles, mea-
sured at field relay lens.

Dimensions: 16% x 8% x 23%.

Weight: 37 lbs.

Coler TV Moniter, Mode! 650A

Signal requirement: .5 v., p-p.

Syncl.: composite, neg., 4 v.,, p-p nomi-
nal.

Pix tube: 15GP22, or equiv.

Resolution: 450 lines.

Power: 117 v., 60 cps, 280 watts.

Dimensions: 19 x 17 x 23.

In addition to the basic units described here,
most of these manufacturers also produce
special equipment tailored to fit specific ap-
plications, such as high ambient conditions
or exceptional accuracy. A firm which ser-
vices this custom ficld, only, is Telechrome
Inc., of Amityville, N, Y, A typical appli-
cation of their equipment is seen in the
accompanying photo.

88 Tele-Tech & ELECTRONIC INDUSTRIES - May 1956

www americanradiohietorv com


www.americanradiohistory.com

Physicist G. K. Farney checks the frequency of Bell’s new ldvstron, which is located at far right. Tuhe’s output is about 20 milliwatts.

Sixty billion wvibrations per second

A great new giant of communica-
tions—a waveguide svstem for carry-
ing hundreds ol thousands of voices
at once, as well as television programs
—is being investigated at Bell Tele-
phone Laboratorics.

Such a revolutionary svstem calls
lor frequencies much higher than any
now used in communications. These
are provided by a reflex klystron tube
that oscillates at 60,000 megacycles,
and produces waves onlv 5 mm. long.

The resonant cavity that determines
the frequency is smaller than a pin-
head. The grid through which the
energizing electron beam is projected
is onlv seven times as wide as a human
hair, and the grid “wires” are of tung-

Tele-Tech & ELECTRONIC INDUSTRIES

sten ribhon 3/10,000 inch in width.

G. K. Farney, University of Ken-
tucky Ph. D. in nuclear physics, is
one of the men who successfully ex-
ccuted the development of the Klys-
tron. Dr. Farney is a member of a

Grids in new tube, enlarged 30 times, with
human hair for comparison. Electronic beam
passes through smaller, then larger, grid.

BELL TELEPHONE LABORATORIES

WORLD CENTER OF COMMUNICATIONS RESEARCH

May 1956

www americanradiohistorv com

team of Bell scicntists whose exciting
goal is to harness the immense band-
width that is available with milli-
mcter waves . . . and to make certain

that your telephone system remains

the best in the world.

I

Wavelengths produced by the klystron tube
are only .2 inch long—1/15 that of the
transcontinental radio relay system.

For product informotion, use inquiry card on last page. 29
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Electronic Reliability

(Continued from page 67)

material and in stating the oper-
ating problems; yet at the erucial
time of bidding and costing the
Jjob, primarily the written “shall’s”
and “must’s” of the contract are
seriously considered in a competi-
tive bid proceeding for produec-
tion equipment. A successful bid-
der cannot be confident that he
will get more orders for the same
product in the next bidding proc-
ess, or even that more of the
same black boxes will be bought
by the military agency. Thus, the
important incentive, that a first-
rate job will get additional orders,
is absent. This same situation.
coupled with frequent lack of
feedback of field performance
data, may easily leave the manu-
facturer without the desire to im-
prove the product as the produc-
tion moves forward. The result of
this is to place an especially
heavy burden on the military spec-
ification writer who faces the im-
possible task of foreseeing all
possible eventualities. and who
must attempt to make rules on re-
liability where no rules have been
invented. The project engineer
and the equipment inspector must
often start from scratch to give
the successful “qualified” low bid-
der all the necessary guidance on
the actual job to be done. They
must also act the policeman, to
assure that all the many rules are
followed. and the judge, to assure
that the rules fit the game. The
Government must use legal au-
thority to protect itself from the

Fig. 3: Collins shart Y4 ATR Interphone
and isolation amp is typical of new form

90

incompetent and nagligent con-
tractor. The result is often unde-
girable restriction of the vast ma-
jority of well-qualified and highly
conscientious manufacturers.

The problem is made all the
more difficult because it is the
military agencies, particularly
those concerned with aircraft,
who must pioneer the new tech-
nigues, the innovations, and the
magic of putting a cubic foot of
electronics into a few cubic
inches, with combat readiness and
reliability a constant must.

The Airlines’ Approach

By comparison, the airlines’” ap-
proach to new equipment and the
reliabilization of production
equipment is by its very nature

Fiz. 4: Airline radio operator's position

far more simple and direct. The
commercial user can be far more
independent as to rules and regu-
lations, and because the scope is
smaller, can achieve a very inti-
mate relationship with the poten-
tial manufacturers.

The airlines, on beginning work
on a new equipment, normally set
up a Subcommittee of the Airlines
Electronics Engineering Commit-
tee to prepare the Equipment
Characteristic. Recognizing that
only the items on which complete
agreement can be reached can go
into the Characteristic, the meet-
ings of the Subcommittee are
nearly always completely open.
The interested manufacturers are
free and extremely welcome to at-
tend and participate in the dis-

Fig. 5: Collins 25-watt, 360-channel
VHF transmitter in long Y4 ATR case

cussions. In the free and competi-
tive atmosphere of an airline
meeting the proximity of sellers
to potential customers provides an
excellent foundation for the ex-
change of ideas and possibilities.
It permits the equipment designer
to get a “feel” for the airline
problem and to influence the writ-
ing of the Characteristic by the
contribution of technical informa-
tion and logical argument. The
manufacturers know that their
success depends not upon the first
sale, but entirely upon the worth
of the product to bring in new
business when the airline buys a
new group of airplanes or when
other airlines start to buy equip-
ment. Because maintenance is
done at one or only a few central
bases in each airline, the mainte-
nance records and thus perform-
ance “feedback” are usually good.
The manufacturers as well as the
other potential customers hear
very quickly if a new equipment
is falling on its face in service.

Development

The development of new airline
equipment is done almost entirely
on the manufacturer’s initiative
and at his own expense; thus the
incentive to determine the exact
needs and the desire to build ex-
actly what the customer wants is
very strong. Usually at least two
manufacturers develop and offer
new equipment to the airlines to
meet an Equipment Characteris-
tic. Since the Characteristic is
not binding on anyvone and merely
represents the industry opinion
without obligations nttached, the

(Contitnued on Page 123)

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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Now Avarlable..
FIRST HF TRANSISTORS

now in production, meetin

e

Army Signal Corps Standart

=

A wide variety of military
equipment, once impossible to
transistorize due to frequency
limitations of available tran-
sistors, is now being developed
with Philco Surface Bacrier
Transistors.

PHILCO SBT

\  SURFACE BARRIER TRANSISTORS

Y 0. (Type 2N128 and 2N129)

Meet MIL-T-12679A Military requirements

/]

_‘.'rl":.
__ SR

Check These Features Now available for large volume military and industrial applications . . . the high
frequency Philco Surface Barrier Transistors that were developed for the Army Signal
Corps to meet the stringent requirements of field use in military electronics equip-
ment. Advanced precision techniques used in fabricating the Philco Surface Barrier
Transistors make possible rigidly controlled automatic manufacture with its resultant
uniformity, reliability and high volume production. These reliable transistors point
the way to new fields in transistorization. Make these reliable high frequency Philco
Surface Barrier Transistors part of your forward looking plans.

High frequency performance
Extreme reliability
Uniformity of characteristics
Rigid quality control
Minimum battery drain

Lew leakage currents

Low operating voltage
Absolute hermetic seal

Meet MIL-T-12679A Military
requirements Dept. TT-3, LANSDALE TUBE CO., Lansdale, Pa. A DIVISION OF PHILCO CORP.

For complete technical information on these High Frequency transistors write

PHILCO CORPORATION

LANSDALE TUBE COMPANY DIVISION
LANSDALE. PENNSYLVANIA
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Dayton Biltmore Hotel

Engineers Club

li Main Ballroom English Room Auditorium Italion Room
|

Monday [ ' |
May 14, 1956 |
9:00-11:30 | Magnetics | Compenents | : Semi-Conductors Circuits

‘ 1 . N B
Monday \
May 14, 1956 Testing and
2:00-5:00 Management Environment Electron Tubes i Test Equipment
Tuesday I [ o B [ -
May 15, 1956 Semi-Conductor
9:00-11:30 Computers | Components || Circuits § Antennas |
Tuesday ' ' i I -
May 15, 1956 | | Human
2:00-5:00 I FORUM | Engineering
Waednesday | :
May 16, 1956 | . Radio Interference Semi-Conductor
9:00-11:30 Magnetics 11 | & RF Cables ||- Circuits 11 | Antennas |1

S | |—-

Wednesday
May 16, 1956 Analysis
2:00-5:00 Computers 11 Technigues Electron Tubes 11 Equipment

Technical program for the three-day engineering conference

Aeronautical Electronics Conference (continued from page 1)

SEMI-CONDUCTOR CIRCUITS |

Moderator: Dan Noble, Motorvla

9:00—"Communication Circuits Using Ger-
manitm Transistors,” Robert E.
Wilson, Radio Corp. of America.

9:30—"Low Level Transistor Amuplifiers.™
P. L. Putzrath, Radio Corporation
of America.

10:{ —"A Transistorized Automatic @Gain
Control for Variable Gain AC Ser-
vos,'" Ralph Gittleman, W. L. Max-
son Corporation.

11:6,—"A Transistor Demodulator Limiter,”
L. Johanson. Boeing Airplane
Company,

ANTENNAS |

Moderator: L. E. Rayburn, Crosley Div., AVCO

9:00—"'8tudy of Feasibility of HF Airborne
Direction-Finding Antenna Sys-
tems,"”" Philip 8. Carter, Jr., Stan-
ford Research Institute.

9:30—"The Collins 37X-1 Marker Beacon
Receiving Antenna,” J. P. Shank-
lin, Collins Radic Combpany.

10:00—"Pattern Shaping with Surface Wave
Antennas.” Robert S. Elliot, HuEhes
Ajreraft Company.

10:30—*'Shunt-Fed and XNotch-Fed Aircraft

H-F Antennas.” Robert L. Tanner.
Stanford Research Institute.

Cannon Electric DPS connector

Tuesday Afternoon
FORUM

Moderator: James W, Mciae,
President, Sandia Corporation

“How to Accelerate Research and Develop-
ment of Aeronautical Electronics,' —
Brigadier General Thomas L. Bryan, Jr..
Commander. Wright Air Development
Center; Dr, Douglas H. Ewing, Yice-
President. David Sarnoff Labs.; Karl H.
Martinez. Boeing Airplane Co.: Thomas
Meloy, President, Melpar. Inc.; Julian
Sprague, President. Sprague Electric Co.:
Robert J. Shank, Vice-President. Hughes
Aircraft Con.

HUMAN ENGINEERING

Moderator: J. M. Christensen.
Wright Air Development Center

2:00—"The Use of Mock-Ups in Airborne
Equipment Designing." George W.
Michalec, General Precision Lab.

(X

:30—"Integrated Cockpit Presentation,”
T. J. Thomas Xearfott Co.. Inc.

3:00—"New Engineering Techniques in
Flight Disblay Evaluation,”” Frank
Klimowski. Jr., Stavid Engineer-
ing. Inc.

3:30—""Collapsing Loss in Airborne Radar
Displays,” L. E. Mertens. P. A
Nesbeda and J. P. Mayberry. Radio
Corp. of Amerlca.

High “G"” accelerometer—Endevco Corp.

4:00—"The PPI Display as a Linear Filter.,”
Dr. Daniel Levine. Goodyear Air-
craft Corporation.

4:30—"On Flight Instrument Quantization”
L. J. Fogel angd D. Jagerinan. Stavid
Engineering, Inc.

Wednesday Morning
MAGNETICS Il

Moderator: Dr. Paul Russell,
General Electric Company

9:00—"Design for Magnetic Switch.”" XNor-
man Rubenfeld. W. L. Araxson
Corporation.

9:30—""Design Techniques for Extremely
High Powered Broad Band Ferrite
Isoclators from 3,000 to 36.000 MC.”
Tore N. Anderson. Airtron. Inc.

10:00—"An Ambplitude Regulator for Micro-
wave Signal Sources,” Philip Fire
and Perry Vartanian. Etectronic
Defense Lab of Sylvania.

11:00—""The Development of a 36 Kmc High
Power Rotational Ferrite Duplexer-
Switch Isolator for Radar Ser-
vices,"”” Tore N. Anderson, Airtron.
Inc.

RADIO INTERFERENCE
and R. F. CABLES

Moderator: Robert Lewis, Consulting Engineer
(Continued on page 116)

Cubic Corp.’s portable VSWR computer
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RACK MOUNT STYLE— 51" high by 19“ wide by 151" deep

Now! Accurate automatic measurements

PORTABLE STYLE —10%" high by 8%" wide by 151" deep |

for varied industrial applications...

NOW EVERY FEATURE you want in a
precise, automatic Digital Voltmeter
is available in these new Non-Linear
Systems models, Their performance
features automatic measurement
from zero to = 999.9 volts DC with
high accuracy and resolution. Fast
readings are presented in a brilliant,
in-line luminous numerical display.
Automatic features simplify opera-
tion, enable you to use non-technical
employes. Assured long life results
from exclusive NLS oil-sealed step-
ping switch system, plus top-quality
components. Thorough gquality con-
trol ensures reliable operation. And
unitized construction means simpli-
fied maintenance, saving you time
and money.

Yet NLS Model 451 Digital
Voltmeters are priced far below
instruments offering only a fraction
of these advantages! These low costs
are possible because NLS, as origi-
nators of the Digital Voltmeter, has
the advantage of pioneering design
and production techniques. Further-
more, NLS guantity production
results in additional savings.

You can save time and money,
and assure automatic accuracy in
precision measuring, with an NLS

Digital Voltmeter. Mail coupon
today for more information on how
these quality instruments can assist
your operations.

YOU GAIN THESE ADVANTAGES

Automatic operation — Simple operation
plus brilliant numerical readout
and recording allows use of non-
technical personnel.

Exhaustive quality control — Sustained
accuracy assured by systematic
testing procedure throughout all
engineering, production phases.

Unitized, standardized construction— Each
instrument can be quickly dis-
assembled into three functioning
subassemblies.

Quality components, including
mercury-cell reference standard,
stepping switches built to NLS
specifications, precision resistors
and other high standard
components.

Oil-sealed stepping switch subassembly
cuts maintenance, boosts switch
life, ensures reliability under all
operating conditions.

Long-life stepping switches — Life tests
corresponding to 21,000,000
readings completed, with
switches still operating!

o
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Simplified maintenance, resulting from
unitized construction, saves you
time and money.

No-lost-time service — Interchangeable
subassemblies and complete
instruments available promptly.

Automatic recording by electric type-
writer, printer, summary punch.

Low initial cost, based on NLS inte-
grated, efficient production
methods, and on advanced engi-
neering developments.

New! Automatically-standardized reference
power supply eliminates manual
adjustment; available instead of
internally-mounted mercury-cell
battery pack.

APPLICATIONS

Automatic measurement, digital dis-

play and recording of DC voltages

for:

Manufacturing — Development, produc-
tion and process control testing.

Laboratories — Precision standardiza-
tion procedures.

Special test equipment— Analog
computers, missile components,
control systems.

Many more! Our application engineers
are available to work with you.

R S B S e e e St B R G- SR Torne = R A
NON-LINEAR SYSTEMS, INC. i
N U N = L I N E n R S T S T E M 5 Dept. D-556, Del Mar Airport, Del Mar, California
Send new °56 cataloi on complete line of precision l
TWX: Del Mar 6-345 — PHONE: SKyline 5-1134 instruments, and current price list. |
¢ NAME
1 ORIGINATORS (F THE DIGITAL VOLTMETER l
COMPAN}.: I
Digital Oh i # AC.DC & t = Drigital Readoul
I-.,|::| sﬂn 'Em:-h:é:iun 5 sltm:n:;;ngn::n?aqéelaliysuﬁs:u 5 ADDRESS [
Digital Recording Systems « Binary Decimal Convarlers CITY STATE |
! i i g i el il . o B DRCWRNINY J
Tele-Tech & ELECTRONIC INDUSTRIES + May 1956 For product information, use inquiry card on last page. 93

www americanradiohistorv com


www.americanradiohistory.com

New Avionic Producis

SERVO MOTOR

New high speed high temp. servo
motor tachometer generator, Type
MG-3088, has a no load speed of
19,600 RPM and continuous oper-
ation at 140°C ambient temp. In-

ertia is 2.85 gm.-cm®. The device
consists of a size 11 2-phase 2-pole
servo motor and a drag cup type
tachometer integrated into a sin-
gle compact homogeneous unit
1.03 in. max. dia. by 2.156 in. long
and weighing 4.6 oz. Motor por-
tion has 26v. 400 cycle input, .26
oz.-in. stall torque min., and 125
w. stall wattage. John Oster Man-
ufacturing Co., Racine, Wis. Tele-
Tech & ELECTRONIC INDUS-
TRIES (Ask for 5-1)

DUAL CONTROL PANEL

For remote control and sensing
of the operation of radar air pres-
surizing equipment in aircraft the
Dual Control Panel is used in con-
junction with Model RR-15020-A
Dual Pressurizing unit. Panel con-
sists of air pressure gages, elec-
trical switches and two panels.
The toggle switches override the
pressure switches in the Model
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RR-15020-A Dual Pressurizing
unit so that the radar system can
be checked on the ground. Lear-
Romec Division Lear, Inc., Elyria,
Ohio. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 5-15)

94

SIMULATION TABLE

Frequency response and thresh-
old characteristics of gyros and
low range accelerometers are de-
termined by displaying table posi-
tion and instrument output on

—

an oscilloscope in the form of a
Lissajou pattern or by recording
these gquantities on a recorder. The
table with its associated amplifier
is a high performance servo sys-
tem with a natural frequency in
excess of 15 cps and a threshold
of less than 5 microradians. Damp-
ing ratio is adjustable from ap-
proximately 0.1 to 1.0. Max. angu-
lar displacement is ==10°. Micro
Gee Products, Inc., Box 1005, 6100
W. Slauson Ave. Culver City,
Calif. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 5-13)

PDM-FM TRANSMITTER

Model 1463-A VHF-FM Trans-
mitter is a miniature unit capable
of supplying 20 w. min. of rf power
into a 50 ohm load over the fre-
quency range of 215-235 MC. Unit
is designed for FM modulation
and will produce a deviation of
+125 KC at the output frequency.
The transmitter is completely self-

contained except for power supply
and cooling air supply. It is de-
signed for bulkhead mounting.
Telechrome, Inc., 632 Merrick Rd.,

Amityville, N. Y. Tele-Tech &
ELECTRONIC INDUSTRIES 5-16.

ADJUSTABLE DRIVE

This 400 cycle adjustable speed
drive provides infinite speed ad-
justability with close speed regu-
lation over a range as high as
100:1. Regulated full load speeds

= = l_:?'-.h:"ﬂf

as high as 18,000 RPM are avail-
able for 400 cycle applications.
and such speeds may be steplessly
reduced to less than 200 RPM
without reducing the load torque.
The absence of brushes or slip
rings reduces radio interference
and renders suppressors unneces-
sary. WacLine, Inc., 35 South St.
Clair St., Dayton 2, Ohio. TELE-
TECH & ELECTRONIC INDUS-
TRIES (Ask for 5-22)

PRE-FLIGHT TEST SET

In less than a minute, an ac-
curate test of overall performance
of airborne weather radar can be
made by means of a new Pre-
I'light Test Set. Small, light, and
rugged for convenience and de-
pendability, the Test Set operates
from the 400 cycle power avail-
able in the aireraft. It is used in
conjunction with the Narda 833
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Echo Box, a high @ resonant cav-
ity tuned to the radar frequency.
Narda Corporation, Mineola, L. I.,
N. Y. Tele-Tech & ELECTRONIC
INDUSTRIES (Ask for 5-3)
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RAYTHEON

KTR SERIES

TV MICROWAVE LINKS
FOR RACK MOUNTING

To meet your need for permanent TV relay
installations, Raytheon now provides its famous
KTR series links for fixed as well as portable use.
Retaining all of their fine performance features,
the KTR-100 and KTR-1000 (100 mw and one
watt) are now available rack mounted for the
6000 and 7000 mc bands.

A new accessory system offers remote control
of important transmitter and receiver functions
and also includes an alarm circuit. Both rack-
mounted and portable units can be operated with
waveguide extensions. A ferrite isolator elimi-
naies long-line effects, thus permitting indoor
operation and maintenance of the entire equip-
ment, with the antenna system separated from
the radio equipment by as much as 100 {eet.

In nearly 200 television stations®, Raytheon
KTR links provide monochrome or color with
simultaneous program audio transmission at low-
est cost with greatest reliability. With the addi-
tion of rack mounted units, Raytheon now serves
you with the most complete line in the industry.

PORTABLE KTR UNITS
FOR REMOTE PICK-UPS

The ultimate in simplicity and
portability, Ravtheon K'TR equip-
ment for portable use consists of
only four compaet units with a
total weight of 162 lhs. Portable
units are available for all bands —

color or mono-
chrome with au-

dio channel —if
desired.
. “Names on request.
For complete information, please write Dept. 6120.

,\ -’
RAYTHEDN RAYTHEON MANUFACTURING COMPANY
"

Excellence in Electronics

A-3012
Equipment Marketing Department, Waltham 54, Mass.

——
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EN OF VISION

Apply your creative engineering
to research, development
and design ...

THE KEY TO YOUR SOLID SUCCESS AT

Admiral

These positions are tailor-made for highly imagina-
tive engineers who like problems of more than
average difficulty; assignments that require a max-
imum of individual electronic creativeness.

Vg

CURRENT OPENINGS INCLUDE:
RADAR AND PULSE SYSTEMS Background of VHF-UHF development including

circuitry design for air-borne ond ground equipment. Long term development involves cppli-
cation of interesting new techniques.

DEFLECTION CIRCUIT ENGINEERS To do original work on the design and

development of horizontal and vertical deflection components and circuitry for both mono-
chrome and color receivers.

PHYSICISTS—ENGIN EERS Experienced in measuring and evaluating reactor fields

—neutron and gomma measurements, calculation of effects of these fields on electronic com-
ponents.

COMPONENT PARTS Long term projects on the design of television components

with emphasis an engineering control of yokes, tuners and fiyback transformers in production,

COMMUN|CAT|ONS SYSTEMS For design of complex systems. Familiarity

with gir-borne receivers and transmitters required. Knowledge of transistor theory and
application to militory equipment an asset.

ENGINEER'NG WRITERS to organire, write and edit operating and maintenance

manuals. Openings also available for compiling technical dissertations used for government
bid proposals.

RECENT GRADUATES OR EXPERIENCED MEN

This is an invitation to both of you to inquire about these and other opportunities.

Liberal salaries based on education, ability and experience. Paid life insurance and hospital-

ization plus a retirement plan, liberal vacation policy and periodic salary reviews are added
benefits.

If you are interested in a secure future, write and give full details to Mr. W. A. Wecker,
Personnel Division.

See Admiral's equipment and facilities display at the

NATIONAL CONFERENCE ON AERONAUTICAL ELECTRONICS

BOOTH NO. BA. Biltmore Hotel, Dayton, Ohio on May 14, 15, aad 16.
Arrangement made for employment interviews at the Corference.

Admiral Corporation

3800 W. Cortland St. - Chicago 47, lllinois

WAVEGUIDE SWITCH

The Electronics Division of
Thompson Products, Inc. has
available for the microwave field
a compact, airborne waveguide
switch 34 x 1% in. guide size

with the following features:
VSWR-1.05 max. in position, 1.15
max. during switching; crosstalk
45 db down; actuator 28 v dec;
actuation time 0.5 sec. max.; pres-
surization 45 psig max.; power
handling ability — approx. 0.35
megawatts cw. Thompson Prod-
ucts, Inmc., 2196 Clarkwood Rd..
Cleveland 3, Ohio Electronics Div.,
Dept. H. Tele-Tech & ELEC-
TRONIC INDUSTRIES {(Ask for
5-106)

THYRATRON

New 2.5 a. dc thyratron, desig-
nated as the NL-632B, is a mer-
cury vapor shield grid tube, de-
signed and specially tested for use
in frequency-changer type resis-
tance welders. Ratings are: Fila-
ment—5 v. at 4.6 a.; peak anode
current—30 a., peak inverse and
forward volts—1500; and maxi-
mum averaging time—15 seconds.

]

|

Shield grid construction and mer-
cury vapor filling give stable oper-
ation even with high impedance
grid supplies. National Elec-
tronics, Inc., Geneva, Ill. TELE-
TECH & ELECTRONIC INDUS-
TRIES (Ask for 5-24)

96 For product information, use inquiry card on last page.
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RATE-GROWING UNIT

This high precision rate-grow-
ing machine is designed for faster
and more uniform production of
germanium or silicon single-
crystal ingots. The process is

i
buased on the insertion of a ger-
manium or silicon seed into a
similar molten metal, forming
single crystals by the rate-grow-
ing process. Machines can be sup-
plied in all sizes and types and
with or without automatic pro-
gramming. Kahle Engineering Co.,
1300 Seventh St., North Bergen,
N. J. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for
5-20)

MULTICODERS

Line of functional units operate
collectively as a low level Pulse-
Width Multicoder. Its function is
to accept output voltage signals in
the low millivolt range from 43
or 88 transducers or reference
sources, sample these signals in
time sequence, code the data sam-
ples in pulse width form, and pro-
vide an output of pulse-width sig-
nals for operating Ampex Series
R00 airborne tape recorders or

el

similar devices. Sampling rates of
2, 5, 10, or 20 RPS and inputs of
15 mv or 30 mv are available.
Applied Science Corp. of Prince-
ton, P. O. Box 44, Princeton, N. J.
Tele-Tech & ELECTRONIC IN-
DUSTRIES (Ask for 5-11)

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956

ENGINEERS,

Electronic & Mechanical
PHYSICISTS:

Top Grade Openings

At Melpar Leader in

Electronic Research & Development

Due to our continuing expansion program, a number of top grade
openings exist in our new laboratories suburban to Washington,
D. C. We urge you to consider the following:

1. At Melpar the engineer is not tied to a pre-arranged schedule of
advancement. Instead, promotion and advancement are based on
individual recognition, where skill and ability are the paramount
factors of determination.

2. Melpar has doubled in size every 18 months for the past 10 years.
New openings occur constantly. This enables the engineer to ad-
vance to positions of increased responsibility as soon as he is ready.

3. Our unique “project team” basis of organization gives the engi-
neer an opportunity to participate in entire problems from econcep-
tion to completion of prototype, and thus experience the “over-all”
approach to engineering problems necessary to eventual directorship
responsibility.

4. Qur new air-conditioned laboratories encompass over 285,000
square feet and offer complete facilities for creative researech and
design. In addition to our central Model Shop, supplementary faecili-
ties, personnel and test equipment are available for immediate use
within each project group.

5. The Northern Virginia Area, suburban to Washington, D. C,, in
which Melpar is located, offers excellent living conditions, enjoys
the Nation’s highest per capita income, fine homes and schools. Rec-
reational, cultural and educational facilities abound. Fully-aceredited

graduate courses are offered at the Melpar laboratories and at 5
universities in the Area.

Top Grade Openings Exist in These Fields:

Network Theory =  Systems Evaluation . Microwave Technique » UHF, YHF,
or SHF Receivers * Analog Computers * Magnetic Tape Handling =+ Digital
Computers * Radar and Countermeasures = Packaging Electronic Equipment *
Pulse Circuitry * Microwave Filters <« Flight Simulators * Servomechanisms o
Subminiaturization e« Electro-Mechanical Design = Smoll Mechanisms *  Quality
Control and Test Engineering

Write for fuller information. Qualified engineers and physicists
will be invited to visit Melpar at Company expense.

Write: Technical Personnel Representative

M E L PA R Incorporated

A Subsidiary of Westinghouse Air Brake Company
3055 Arlington Boulevard, Falls Church, Virginia

Positions also available at our laboratories in:
Cambridge, Mass., 99 First St.; Watertown, Mass., |l Galen St.

For product information, use inquiry card on last page.
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For descriptive literature, please write:

HUGHES PRODUCTS
ELECTRON TUBES
11220 South Hindry Street
© 1956, H.A.C. Los Angeles 45, California

HUGHES
MEMOTRON

A NEW TYPE OF
CATHODE RAY TUBE

MAINTAINS brilliant traces indefinitely.

Now you can examine nonrecurrent
phenomena without resorting to
photography. The Memwotron, a direct
display cathode ray storage tube, retains
transients — permits leisurely examination
on the tube face itself.

There is no blooming or fading.

And the high tube brilliance permits its
use without a hood, even in
well-lighted surroundings.

DISPLAYS successive transient writings.

Even the most complex patterns can be
superimposed or shifted in position. The
Memotron tube thereby enables you to
make convenient comparisons

and analyses.

INSURES superior file records.

When a file record is needed, photography
is greatly simplified because all displays
occur at a constant. uniform

brightness regardless of differences in
writing speeds. Therefore, a single camera
exposure setling is sufficient.

FUNCTIONS as curve plotter.

An oscillograph equipped with a
Memotron combines. into one instrument,
pen-recorder performance at low
frequencies and oscillograph performance
at high frequencies. Successive writings
may be stored 1o produce a family

of curves.

TYPICAL APPLICATIONS: As aread-
out device for the display of solutions
produced by an analog computer . . . for
recording shock transients during shock
testing . . . in medicine for electro-
cardiography and vector-cardiography.
Ilustrated: a technique for plotiing a
family of curves, representing a coupled
circuit with varied parameters.

GENERAL SFPECIFICATIONS

RESOLUTION. .. 50 to 60 written lines per inch.
WRITING SPEED...0 to at least 100,000 inches/
second (selected tubes in excess of 100,000 ips).
BRIGHTNESS. .. 50 foot-lamberts.
USABLE SCREEN DIAMETER...4 inches, maximum.
DIMENSIONS. ..
Over-all length: 18 1/2 inches, + 1/2-inch.
Bulb diameter: 55/g inches, maximum.
Neck diameter: 21/4 inches,  3/32-inch.

98 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + Moy 1956
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MAY

ABSTRACTS & REVIEWS of

WORLDWIDE
ELECTRONIC ENGINEERING

PUBLICATIONS REVIEWED

Publication Name

Archiv der elektrischen Uber-
tragung

Abbreviation
Arc. El. Uber.

Auto. Con. Automatic Control

Bell J. Bell System Technical Journal
Comp. Computers and Automation
Con. Eng. Control Engineering

El. Electronics

El. Des. Electronic Design

El. Eng. Electronic Engineering

E!. Eq. Electronic Equipment

1956

Abbreviation Publication Name

El. Mfq. Electrical Manufacturing

El. Rund. Electronische Rundschau

Elek. Elektrichestvo (USSR)

Freq. Frequenz

Insul. Insulation

Nach. Z. Nachrichtentechnische
Zeitschrift

Onde L'Onde Electrique

Phil. Tech. Philips Technical Review

IN THIS

TELE-TECH &

ELECTRONIC
INDUSTRIES

Internationa

LECTRONI
SOURCES

ISSUE

Abbrevigtion Publication Name

Proc. IRE Proceedings of the Institute of
Radio Engineers

Rev. Sci. Review of Scientific Instruments

Rev. Tech. Revue Technique, Co. Francaise
Thomson-Houston

Tele-Tech Tele-Tech & ELECTRONIC
INDUSTRIES

Télonde Telonde

Vak. Tech. Vakuum-Technik

Vestnik Vestnik Svyazy (USSR)

Also see government reports and patents under "'U.S. Government. '’

ANTENNAS, PROPAGATION

Parabolic Horn Antenna for Wide-Band Direc-
tional Radio Installations, by H. Laub and W.
Stoehr. “Freq.” Feb. 1956. 11 pp. Structure
and performance of a parabolic horn antenna
designed for a FM system are diseussed. Gazin,
radiation pattern, and band width are con-
sidered. Source 5/6-1

Interference Spectra and Antenna Filters. A
Contribution to the Question of the Simultane-
ous Operation of Directional Arrays with Pulse
Modulation, by A. Kaech. “Nach. Z.”” Feb. 1956.
T pp. Pulse modulation spectra are very wide
and unsymmnetrical, requiring special filters.
Suitable multi-stage continuously-tunable filters
(1800 to 2200Mc) are described. The trans-
mitter filter comprises four transmission line
coupled resonators, the receiver filter three
resonators coupled by common holes in the
resonator walls. Source 5/6-3

ey

Contribution to the History of HF Magnetiza-
tion, by J. Roemer. ‘“El Rund.” Marech 1956.
1 p. This is » short survey of the history, and
in particular of the patent literatuve, of using
a superposed HF-magnetizing field to improve
the quality of magneting recording systems.
Source 5/6-4

The Noise of an Ampliiier Stage with Voltage
Feedback, by H. Nottebohn. “El Rund.” March
1956. 6 pp. The contributions of several noise

are computed. Design considerations for mag-
netic tape recorder amplifiers are suggested in-
tended to minimize the noise originating in
such a stage. Source 5/6-5

Signalling Arrangement for Speed Control of
Motor-Generators In  Tonal Telekraphy Ap-
paratus, by M. Ritsland and 1. Kalinichenko.
“Vestnik.” Jan. 19566. 1 p. The article de-
seribes a signalling unit and its associated de-
tector circuit, which controls the speed of the
motor-generators (and therefore the carrier
frequencies) in tonal telegraphy units. It re-
sponds to a =+ 29 speed deviation, to in-
dividual speed pulses and to a cessation of

electrical supply to the motor-generator rack.
Source B/6-6
A DMetering Rack for Tonal Telegraphy Ap-

paratus. by Y. Alterman, G. Demyanko, G.
Parr and M. Tarakanova. “Vestnik.” Feb. 1966.
Article deseribes a complex of instruments as-
sembled on a special rack for operative meter-
ing of the apparatus and channels of tonsl
telegraphy in the frequency spectrum 300-7000
eps. Circuit diagrams of the metering genera-
tor, level indieator, frequency meter and eon-
tro! panel arce analyzed. Source 5/6-7

EO

CIRCUITS

Basie Principles for the Design of Modern
Filter Networks Having No Attenuation Pole
Execent at Infinity, by E. Henze. “El Rund.”
Mar. 1956. 5 pp. A survey of the comutations
available on filter networks comprising a sc-
quence of stages tuned to the same resonance
frequency. The expressions for the selectivities
for periodie, critical and aperiodic damping in-
volve Tschebyscheff’s polynominals. Two- and
three-stage filters are discussed in detail

Energy Corsideratiorns of the Transient I’he-
nomena in & Simple Resonant Circuit. by G.
Cremosnik. “*Are. El. Uber.” Feb. 1956. 8 pp.
The eleetric energy, the magnetic energy and
the heat dissipated in the resistor are evalu-
ated. Their values during the transient period
are compared and it is shown that the enecrey
may be uscd as the time dependent variable,
Source 5/6-9

The Geomeirical Most Elementary Representa-
tion of Loss-Less Linear Four-Terminal Net-
works, by J. de Buhr. “Nach. Z.”" Feb. 1956.
5 pp. A peometrical method using mirror
images to present impedance transformations
is presented permitting the unified treatment
of elliptieal, hyperbolieal and parabelical four-
terminal networks. Source 5/6-10

Optimum Phase-Shift Oscillator Design, by D.
Waidelich. “El. Eq.” Apr. 1956. 5 pp. Method
for determination of phase-shift networks for
all types of phase-shift oscillators is given,
Souree 6/6-11

Study of the States of Stable Eauilibrium of a
Bi-Stahle Flip-Flop Cirenit with a View to
Stability and Reliability of Opcration, by M.
B:taille. “Onde.” Feb. 1956. 10 pp. The effect
of variations in the values of all pertinent
components of a flip-flop circuit are studied.
Conditions that must be met to make parts
interchangeable and to account for aging are
specified. Considerations in selecting the power
supply are presented. Source 5/6-12

Signal-Triggered Sweep Magnifies Pulse
Widths. by R. Kuehn. “El.” Apr. 1956. 2 pp.
CIO automatic sweep control cireuit initiates
horizontal sweep cycle for each pulse edge at
vertieal input terminals. Increasing sweep
frequency expands signal pulse display. Source
5/6-13

Permanent-Writing Cathode-Ray Recorder. Ly
L. Hetnick, R. Wohl, and D. Andrews. ‘K"
Apr. 1966. 2 pp. Description of incrtialess

sources in a voltage-controlled feedback stage Source 5/6-8 electron beam recorder which writes directiy
FOR MORE INFORMATION ON SUBJECTS REVIEWED HERE
Contact your nearest library subscribing to publications noted. Ex- interest, by writing to: "Electronic Sources'' Editors, Tele-Tech &
sections are maintained by many lorge ELECTRONIC INDUSTRIES, 480 Lexington Ave., New York 17, N. Y.

cellent technical periodical

public libraries, engineering universities and electronic companies.

Te obtain copies of any articles or complete magozines reviewed
here, contact the respective publishers directly.
of publishers may be obtained upon request, stafing publications af

Nomes and oddresses

The editors can recommend franslation agencies.

Te obtain copies of U.S. patents, and research reports on military
and government projects reviewed here, send payment indicated directly
to federal agency os instructed in sectian entitled "'U.S. Government."

Tele-Tech & ELECTRONIC INDUSTRIES

May 1956
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International ELECTRONIC SOURCES

on electrographic paper. Beam of modified CR
tube sweeps 26 in-line targets. Source 5/6-14

Noise, Part 2. Equipment for Generating Noise,
by W. Bennett. “ElL"” Apr. 1856. 4 pp. Fre-
quency characteristics and performance of hot
cathode ares in gas discharge tubes, noise
diodes, photoelectron multipliers, glow dis-
charge noise souces and similar devices. Source
6/6-15

The RC Resonance Amplifier, by H. Voelz.
“El. Rund.” Mar. 1956. 2 pp. The operation of
an ERC-coupled amplifier having an RC feed-
back network is studied and pertinent vector
diagrams are shown. Advantages of the double-
T network for single-tube amplifiers are
pointed out. Source 5/6-16

Increasing the Reliability of Electronic Equip-
ment by the Use of Redundant Circuits. by C.
Creveling. “Proc. IRE.” Apr. 1956. 7 pp. Equa-
tions relating reliability to the number of cir-
cuit elements in the redundant and nonre-
dundant cases are derived and applied to ex-
amples which show the degree of improve-
ment which can be expected. Source 5/6-17

A Ssystems Approach to Electronie Reliability,
by W. Luebbert. “Proc. IRE.”" Apr. 1956. 6 pp.
Review of the general principles of reliability.
A check list for developing system reliability
is given. Source 5/6-18

A Magnetic Thyratron Grid Control Circuit, by
J. Burnett. '‘Proc. IRE.” Apr. 1956. 4 pp. New
grid circuit provides rapid rate of rise of
thyratron firing voltage, wide control range,
&nd high voltage amplification. It eliminates
from the grid circuit most of the usual noise
pick-up and interference. Source 5/6-19

Analysis of a Regenerative Amplifier with Dis-
tributed Amplifieation, by B. Golosman. *Proc.
IRE.” Apr. 1956. 6 pp. Regenerative circuits
of the discontinuous output type, such as the
monostable multivibrator, do not have their
high speed performance improved by the use
of distributed amplification in the amplifier
portion. Source 5/6-20

Fundamentals of the Construction of Magnetic
Amplifiers with a Low Sensitivity Threshold, by
M. Rosenblatt. ‘“‘Avto. i Tel.”" Jan. 1956. 11 pp.
The article compares the lower sensitivity
threshold of various types of magnetic ampli-
fiers. Various approaches toward raising null-
stability are examined. Results are given for
the measurement of magnetic noise in ampli-
fiers with cores of several different magnetic
alloys, when operating on the frequency-
doubler principle. Source 5/6-21

Design of Magnetic Push-Pull Power Ampli-
fiers, by N. Vasileva. *“Avto. i Tel.” Jan. 1956.
14 pp. Article analyzes design of push-pull mag-
netic amplifiers on the basis of eurves for the
specitfic volume of steel plotted as a function
of control-field intensity. Amplifiers with and
without fcedback are considered. This method
permits determination of all parameters for
minimum amplifier weight or dimensions, if
load power and gain for a maximum signal
are given. Source 5/6-22

Design Computing of Complex Nonlinear Elec-
trical and Magnetic Branch Networks, by L.
Bessonov. “Elek.” Dec. 1955. 4 pp. General
method for designing branch circuits is given.
Volt-anmpere characteristics are constructed for
2 and 4 pole networks. Numerical examples
and practical applications are illustrated.
Source 5/6-23

Two Trigger Circuits Useful as Sources of
Rectangular Pulses. by G. Low. “El Eng.”
Apr. 1956. 2 pp. The first ecircuit is similar to
the Eccles-Jordan trigger circuit but has the
advantage of a comparatively low output im-
pedance. The second circuit provides a simple
method of generating high voltage positive
pulses. Source 5/6-24

Tolerance Limits in Matching, by W. Alex-
ander. "El. Eng.”” Apr. 1856. 3 pp. Considera-
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tion of the level of power transfer attained
for various degrees of mismatch. Generzl
curves are given for both resistive and re-
active mismatch. Source 5/6-25

Band-Pass Characteristics of Low Asymmetry,
by B. Easter. "El Eng.” Apr. 1956. 3 pp. The
nature of the asymmetry of conventional band-
pass filters is considered using the complex
frequency plane. An empirieal rule is stated
for designing characteristics of much reduced
asymmetry. Method is compared to the con-
ventional bandpass design method. Source
5/6-26

A Detailed Analvsis of Beam Formation with
Electron Guns of the Pierce Type, by W.
Danielson, J. Rosenfeld, and J. Saloom. “Bell
J.” Mar. 1856. 46 pp. The theory of Cutler and
Hines is extended to permit an analysis of beam
spreading in electron guns of high conver-
gence. Gun design charts are presented which
can be used in choosing design parameters to
produce a prescribed beam. Source 5/6-27

“Airline” Approach to Electronic Reliability.
by 8. Poritzky. “Tele-Tech” May 1956. 4 pp.
In contrast to the military which snaps up
new design techniques, the airlines are inter-
ested primarily in tried and proven methods
that will insure, first, reliability, and second,
minimum maintenance. Source 5/6-203
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COMMUNICATIONS

Bandwidth Requirements of FM/FM Telemeter-
ing, by J. Carpenter, Jr. “Tele-Tech” May
1956. 3 pp. Best signal-to-noise ratio is
achieved when the frequency spectrum of the
transmitted signal completely fills, but does
not exceed, the bandwidth of reception. This
article describes the widest and narrowest
bandwidths permissible in a FM/FM tele-
metering system. Source 5/6-206

The Control of the Waiting Period in Manu-
ally-Operated Communication Systems, by H.
Stroemer. “Are. El. Uber."” Feb. 1956. 7 pp.
The investigation is concerned with the waiting
period of a telephone subseriber for the tele-
phone operator in a manually-operated system.
The statistics (1) for a system limiting the
number of waiting calls by a busy signal for
any call arriving at the time the limiting
number is calling and (2) for a system limit-
ing the waiting period by a busy signal after
the limiting waiting period has elapsed are
derived. Source 5/6-28

Teclemetering, Electronic Data Transmission, by
A. McKenzie and H. Manoogian. “EL"” Apr.
1956. 28 pp. Comprehensive review of the tech-
niques and components used in electronic data
transmission. Glossary of telemetering terms
and complete bibliography is included. Source
5/6-29

The **Stabilidyne,” by M. Colas. “Onde.” Feb.
1956. 11 pp. The Stabilidyne is a receiver de-
signed to compensate for the frequency fluctua-
tions of the local oscillator. For this purpose
two superheterodyne channels are provided,
one channel for mixing the local oscillator out-
put with a quartz-stabilized freauency, and
one channel for mixing the local oscillator out-
put with the received signal. Mixing of these
channels results in a signal equivalent to the
difference of the originally received signal and
the quartz-stabilized frequency. Source 5/6-30

Multiplex Equipment for Position-Modulated
Pulses, by J. Chaumeron. ‘“‘Rev. Tech.” Dec.
1955. 22 pp. The general principles are ex-
plained and a stationary and a mobile urnit,
both operating between 1,700 and 2,400 Mc,
are described. Source 5/6-31

Eleetro-Acoustic Problems in Intercommunica-
tion Tecchnique, by W. Langsdorff. “Nach. Z.”

Feb. 1966. 6 pp. The electric and acoustic feed-
back conditions in simultaneous two-way, two-
wire intercommunication systems using loud-
speakers are studied. Test equipment used is
deseribed and results are plotted. It is sug-
gested that if these systems are wired into the
telephone net, speech-controlled amplification
be used. Source 5/6-32

On Obsecrvations and Experiences with the
TOM-Equipment {Teletype on Multiplex) on
Short-Wave Links, by the Federal German Post
Office, Frankfourt/Mazin, by F. Corsepius and
K. Vogt. “Nach. Z.” Feb. 1956. 5 pp. The 4-
channel teleprinter system using time-multi-
plex modulation was tested. The error couin-
pensation was found to improve the system
from satisfactory operation for 1 mistake in
1000 (uncompensated) to 150 mistakes in 1000
(compensated) received marks. Source 5/6-33

Microwave Detector, by J. Mendel. “Proc. IRE.”
Apr. 1956. 6 pp. Wide band microwave rle-
tector, free from power limitations, operates
on the electron beam of a traveling wave tube
as a velocity sorter by utilizing the stop-band
phenomenon of a periodic magnetic focusing
system. Several related devices, including =a
high level mixer, are discussed. Source 5/6-34

An Experimental Remote Controlled Line Con-
centrator, by A. Joel, Jr. “Bell J.”” Mar. 195¢6.
45 pp. Concentration, which is the process of
connecting a number of telephone lines to a
smaller number of switching paths, is per-
formed by 3 new models which function re-
motely from the central office. Philosophy,
devices, and techmiques are discussed. Source
5/6-35

@__——*—-
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COMPONENTS

Non-Linear Capacitor Tuning Devices, by T.
Butler, Jr., H. Diamond, and L. Orr. “Tele-
Tech” May 1956. 8 pp. Very small ferroelectric
capacitors having relatively low losses up io
a few hundred Mc are discussed which have
the property of wide changes in capacity with
applied voltage. Described are special tech-
niques developed for the construction of these
capacitors to reduce high frequency losses &nd
prevent voltage breakdown. Source 5/6-200

Appiving Tape Resistors in Design, by H.
Hansen. "El. Des.”” Mar. 15, 19566. 4 pp. Ap-
plication of tabe resistors to printed wiring
boards, and comparison of these resistors to
MIL-R-11A resistors. Limitations are dis-
cussed. Source 5/6-36

Power Transformer Design Charts, by R. Lee
and N. Mullinix. “EL” Apr. 1956. 2 pp. Use
of charts based on specific core series under
typical operating conditions reduces design
time for 2 winding, 60 c¢ps power transform-
ers. Source 5/6-37

Revised MIL “Spec” for Transformers, by E.
Wwiler. “‘El. Mfg.” Apr. 1956. 4 pp. Discussion
of MIL-T-27A which sets up revised, realistic
requirements based on changes in service needs
and on availability of new materials and manu-
facturing techniques. Source 5/6-38

Pyrolytic-Carbon Resistors: A Comparison of
Three Types (Part 1), by C. Wellard. “El. Eq.”
Apr. 1956. 4 pp. Discussion of the differences
between deposited-carbon, boron-carbon, and
carbon-alloy resistors. Characteristics are dis-
cussed with relation to MIL Specs. Source
5/6-39

Eddy-Current Losses In Transformer Windings
Carryving Nonsinuscidal Currents, by E. A,
Marnkin. ‘“‘Elek.” Dec. 1955. 5 pp. Thorongh
analytical derivation of formulas for eddy-
current losses in transformer ecoils carrying
nonsinusoidal currents. \Wave shape is broken
down by method of harmonic components.
Rectifier transformers are discussed in detail.
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Practical factora are considered; accuracy of
method is verified by experimental vesults.
Source 5/6-40

A Chart for the Evaluation of Crystal Rectitier
Censtants, by 1. Templeton. “El. Eng."” Apr.
1956. 1 p. Using the methud described. with
the universal chnrt, makes it pussible 1o evalu-
ate u, lg, und r for a given erystal rectifier to
within a few pereent, in about 10 minutes.
Source 5/6-41

Subminiature ‘I'ransformers and Pransductors,
by E. Dunkin and D. Johnston. “El. Eng.” Apr.
1956. T pp. Features of subminiature design
ave described und technical limitations of small
size disecussed in relation to audio and eontrol
frequeney transformers uand transductors. A
niiniature toroidal shell construction is sug-
Resied. Source 5/6-42

COMPUTERS

The Organizztion of a Program Library for a
Digital Computer, by W. Frank. “Comp."” Mar.
1456. 3 pp. Description of a technique for
clussifying and lubeling voutines used in op-
erating a digital eomputer. Source 5/6-43

Publiciations for Business on Automatiec Com-
huters: Reference Listing. (Part 1), by N.
Chapin. "Comp.” Mar, 1466, 4 pp. This refer-
ence listing of publications for business on
antomatie computers is in  addition to  the
"Basic Listing™ and the “Supplemental List-
ing’” that appeared in the Sept. 1955 and Feb.
1956 issues of ‘‘Computers and Automation.”
Source 5/G-45

How Computers Do Arithmetie, by J. Blanken-
haker. “Con. Eng.” Apr. 1956. 7 pp. Discussion
of binary and decimal systems and how
familiar problents in arithmetic are reduced to
seduences of logical problems. Source §/6-16

The Cryotren—A Sunerconductive Computer
Element. by D. Buck. *Proec. 1RE.” Apr. 1956.
12 pp. Theory and application of the cryotron,
s ostraight piece of wire about 1 in. long with
a single-layer contrel winding over it. Cur-
rent in the control winding creates a magnetic
field which causes the central wire to change
from its superconducting staute to its normal
stute. Source 5/6-47

P’roject Desizn and Construction of Small
Autematic Computers with Program Contrel
In the Dresden Technical College, by I, Lemann.
“Avio. i Tel.” Jan. 1956. 18 pp. The article
develops the principles of construeting a small
untomatic eomputer with program control, de-
signed  for small mathematical  institutes.
Memory system based on tape-recorder prin-
ciple, single-adidress control system, electronie
dual-system  arithmetic element. High effi-
ciency at minimum cost and maximum con-
venience. Suurce 5/6-48

The Gas Fiiled Diode as a Digital Storage Ele-
ment. by B. Taylor and R. Bird. “El. Eng.”
Apr. 1986. 5 pp. An outline of 2 schemes for
the use of gas-filled diodes: one in a combuter
input butfer store, the other in # parallel ae-
cess siore. Source 5/6-49

By 9

CONTROLS

Tracing an Electronie Contouring Svetem from
idea to Application, by A. Jeudon. “Con. Eng."
Apr. 1966. 8 pp. Machine and control system
design mre coordinated te apply a contouring
system to r vortical lathe. A specifie electronic
eontouring system is considered. Souvce 5/6-b0

Nonlinearity in Control Systems, Part 3—De-
liheraiely Nonlinear Systems, by T. Stout.
“Con. Eng."* Apr. 1956. 9 pp. Nonlinear ele-
ments may be deliberately introluced into
control systems to malie the svstem smaller,
simpler, or less expensive, or to combensate for
inherent nenlineurities. Second and thirvd order
systems ure covered. Souvce 5/6-51

Visualizing Resolver Circuits, by .J. Kadish.
“Con. Fne." Apr. 1956. 6 pp. A veetor diagram
approach to designing resolver computers is
given, and applications discussed. Source 5/6-
52

Simplitieation of Control Cireuits, by W.
Holden. “El Mfg.” Apr. 1956. 7 pp. Five ecir-
cuit problems are considered, including: use
of veetifiers to replace less reliable relay con-
tacts; veliability obtained at the expense of
inerease in circuit complexity; and selection
of the right relay to improve rveliability of cir-
suits with ae plate supply. Source §5/6-53

Linear Appraach to Servo Analysis, by L.
Ritow. “El. Mfg.” Apr. 1956. 10 pp. Methods
of analysis whieh permit the designer to in-
crease gain to the limit without entering the
region of instability. Source 5/6-54

Packaged Programmer Features Drum-Type
Memory, ‘“‘El, Mfg.” Apr. 1656. 6 pp. Design
and operation of a packaged programming at-
tachment which prepares a machine tuol for
automatie contrel. Source 5/6-56

A New Electronic Simulating Apbparatus by the
Institute of Automation and Remote Contrul,
Academy of Sciences USSR, by B. Kogan, A.
Talantsev, V. Trapeznikov and V. Gurov.
“Avto. i Tel.” Jan. 1956. 16 pp. Brief descrip-
tion of new small simulator developed in 1964,
Article analyzes operation of determinative
amplifiers which operate with an economical
output stage. Nonlinear blocks with potential-
grounded diodes, multiplying-dividing system,
establishment of initial conditions, transfer
coctficients and overload indications are ana-
lized. Source §/6-56

Procedure for Composing and Solving Prob-
lems with Electronic Simulators, by B. Kogan.
“Avto. i Tele.” Jan. 1956. 18 pp. The article
develops the procedure for solving linear and
nonlinear problems of automatie regulation
with electronic de simulators. Results are
given for the solution of a series of problems
on an installation of the ESU-5 tvpe. Source
5/6-67

Electric Drives for Heavy Machine Tools, by Ya.
Brovman., “Elek.” Dee. 1955. 6 pp. Various
electrical drives are discussed from an ana-
Ivtical point of view. General operating
formulas are derived; constant-power two-
motor drives and compound drives are ana-
lyzed. The article discusses automatie regula-
tion, range of regulation, use of a rotary self-
excited amplifier as a regulator and selection
of parameters for the correcting arrangement.
Emphasis is placed on a minimum number of
coils and econtacts. Source 5/6-58

Complex Automation of Bleoming Mills, by A.
Beerfeld, E. Gnilosyrov, 0. Slezhanovsky and
N. Tishchenko. “Elek.” Dec. 1955. 10 pp. Dis-
cussion of the automatic systems for wvarious
sections of a blooming mill. A particular mill
is discussed, and detailed analysis is given for
the following seetions: the pressure device that
positions the rollers, the main drive, the work-
ing and rolling tables and the ingot conveyor.
Source 5/G-59

Control in the Steel Industry, Part 2. “Auto.
Con.” Mar. 1956. 4 pp. A review of techniques
used in the steel industry for inspecting, and
for controlling dimensions of the steel. Source
5/6-60

Ilow to Apply Basic New Servo Comnenents,
by A. Hoffmann. “Auto. Con.” Mar. 1956. 6 pp.
An electromechanical amplifier, a summing
amplifier, a rate gyre. and a compensating am-
plifier are discussed in relation to their use in
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a new 3-axis autopilot. Operation of the com-
plete autopilot system is included. Source 5/6-44

INDUSTRIAL ELECTRONICS

Balanced-Capacitance Fence Alarm System, by
G. Browning. “EL” Apr. 1956. 3 pp. Sensitive
electronic svstem sets off alarm when fence is
merely upproached. Change in capacitance
caused by intruders Dresence activates alarm.
Source 5/6-61

The *“Vibrotor,s” a New Industrial Oscillator
for the Frequency Range from 20 to 25.000
Cycles, by G. Hentschel and S. Schweizerhof.
“Freq."” Feb. 1956. 7 pp. Continuation. Various
embodiments developed for different purposes
of the alternator described in the preceding
issue are set forth. It may be used for dynamic
tests, possibly to produce the effects usually
obtained by sound or ultra-sound waves, o0s-
cillating tools and machinery, oscillations re-
quired in experimental and development work,
and oscillating problems associated with tur-
bines and compressors. Souree 5/6-62

Dip-Soldering by Machine, by L. Biskner. “ElL
Ea.” Apr. 1956. 2 pp. Deseription of a machine
develored to provide consistently uniform
soldering by the time saving dip soldering
technique. Source §/6-63

Electronic Music, by H. Le Caine. ‘Proc.
IRE” Apr. 1956. 22 pp. Pitch, londness and
timber are discussed in relation to their coun-
terparts in an electricul sigral, frequency,
amplitude, and harmonie spectrum. Electronic
musical instruments are discussed. Source 5/G-
64

Quality Control, Laboratory Style. “El. Eq."”
Apr. 1956. 2 pp. An outline of the steps used
by one firm to completely test products from
raw materials to tests of in-service units. Im-
proved performance results. Source 5/6-45

Accessible Modular Construction, by A. Stein-
kamp. “El Des.” Apr. 1, 1966. 2 pp. Design,
advantages, and limitations of accessible modu-
lar eonstruction, a packaging method for elec-
tronic equipment which uses light weight
modular subassemblies which plug into aud
mount on the back of a hinged f{ront pancl.
Source 5/6-66

Static Frequency Multipliers for Induction Mo-
tors, by G. Schohan, “E] Mfg.”” Apr. 1956. 6 pp.
Conversion of 3 phase-60 cps power to 3 phase-
180 cps power for portable power tools is dem-
onstrated using 6 saturable core inductances
with toroids wound with thin muagnetic tape
having a rectangular hysteresis loop. Source
5/6-67

Die-Casting Parts for Elcetronic Devices, by E.
Hannon. “ElL Des.” Apr. 1, 1956. 4 pp. A rve-
view of die-casting Processes: intended as un
aid to the engineer in designing better purts
at lower cost. Sourece 5/6-68

Protective Relays Without The Use Of Nun-
linear Elements, by V. Fabrikant. “"Elek.” Deec.
1955. 6 pp. The article gives design analyais
for protective relayvs without nonlincar ele-
ments. Currents and veliages for relay opera-
tion are determined, and relay moments are
derived. Method for obtaining mutually inde-
pendent coils is discussed, and a comparison is
made between relays with and without non-
linexr elements. Souce 5/6-69

Optimum Transfer Number And Power Of A
Motor, by L. B. Hailer. “Elek.”” Dec. 1955. 2 pp.
The artiele discusses and derives the funetions
which determine optimum transfer number
and power for motors in automatic regula-
tion systems. Criteria are given for minimum
size and cost. and for maximum initial aec-
celeration of working shaft. Source §/6-70
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A Yew Fluorescent Lamp in a Starterless
Circuit, by W. Elenbaas and T. Hehenkamp.
“Phil. Tech.” Apr. 1966. 6 pp. New tubular
lamp functions without a starter. Ignition
voltage lies below 250 v. rms due to 2 features:
heating of the filament when the lamp is
switched on, and the presence of a conductive
strip on the outside of the glass. Source 5/6-71

Thermister Temperature Control, by P. Malm-
berg and C. Matland. *‘Rev. Sci.”” Mar. 1956.
4 pp. Temperature controller, using small bead
thermistors in an ac bridge, has overall range
of 20° to 300°C, or —~60° to 190°C, using 51A2
or 32A12 thermistors, respectively. Source
5/6-72

Electro-Mechanical Cam, by D. Shaw and O.
Schaper. “El. Des.”” Mar. 15, 1956. 2 pp. Pre-
porticnal control is achieved with what is
basically an on-off system by use of a rotating
eccentric contact. Unit supplies angular shaft
displacement as a function of time. Source

NBJs7

MATERIALS

Synthetic Crude Quartz for Piezoelectric Pur-
poses, by H. Awender and K. Sann. "ElL
Rund.” March 1956. 2 pp. The method to pro-
duce electronic grade synthetic quartz devel-
oped by the Brush Labs. is described and its
properties are compared to those of natural
quartz. Source 5/6-73

Effects of High Humidity on Dielectric Prop-
erties of Casting Resins, by H. Graves and M.
Pizzino. ""El. Mfg.”” Apr. 1956. 5 pp. Testing
method and results of a Navy evaluation pro-
gram on epoxy and polyester compounds.
Source 5/6-74

Transformer *“Miniaturization” Using Fluore-
chemical Liquids and Conduction Techniques,
by L. Kilham, Jr. and R. Ursch. “Proc. IRE"”
Apr. 1956. 6 pp. Design details and materials
performance in miniature electronic type trans-
formers operating in the 200°C region are
discussed. Specific Class A transformers are
designed. Source 5/6-T6

An Up-To-Date Appraisal of Laminated Plas-
tics for Printed Circuits, by S. Place. “Insul.”
Apr. 1956. b pp. Composition and characteris-
tir;‘s of printed circuit base laminates. Source
5/6-76

MEASURING & TESTING

Measuring Mierowave Impedance with the Re-
flectometer, by N. Pappas. “Tele-Tech” May
1956. 3 pp. Practical reflectometer permits
rapid measurements of reflection coefficient of
r-f lines by separation of incident and re-
flected waves and formation of their ratio.
Sweep oscillator permits rapid assimilation of
data as a function of frequency. Source 5/6-202

The Rod-Wavemeter for the Region from 180
to 80000 MC--Design and Measuring Results,
by U. Adelsberger. “A. E. Uber.” Feb. 19066.
7 pp. The design considerations for rod wave-
meters are stated and errors introduced esti-
mated. Structural details and test results for
three 1rod wavemeters are reported. Source
6/8-17

Testing Hardness with Flux Gate Magnetom-
eter, by J. Isaacs and G. Grey. *‘EL.”" Apr. 1956.
2 pp. Permeability measurement is used as a
basis for hardmess testing of ferrous metals.
Used with steel tubing where magnetic re-
tentivity is proportionzl to hardness. Source
5/8-18
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Meter Design Principles, by M. Triplett. “EL
Eq.” Apr. 1956. 3 pp. This article describes
how the versatility of the VITVM has been
combined with the economical operation of the
volt-ohm-milliammeter to form a single multi-
purpose instrument. Source 5/6-79

Determination Of Average Coil Temperature
By Resistance Measurementis, by I. Syromyat-
nikov. “Elek.” Deec. 1955. 5 pp. Design analysis
is given for devices used to measure average
temperature by means of coil resistance. Ac-
curacy and practical applications are discussed.
AC heating and DC heating are analyzed.
Source 5/6-80

Batching and Counting Using Gas-Filled
Decade Tubes, by W. Grimmond and W. Leslie.
‘El. Eng.”” Apr. 1956. 8 pp. Description of a
range of units in the form of building blocks
from which a variety of frequeney meters,
frequency dividers, chronometers, ete. can be
assembled. Counting eircuits use gas-filled
decade tubes. Source 5/6-81

Low-Frequency Power Spectrum Analyzer, by
T. Firle. “Rev. Sei.”” Mar. 1956. 4 pp. Descrip-
tion of a system used to obtain power spectra
for the frequency range of .00006 to .02 ebs.
Low frequencies are shifted into the audio
range where they are analyzed with an elec-
tronic a-f wave analyzer. Source 5/6-82

High-Speed Scaling with a Decade-Counter
Tube, by D. Porat. “Rev. Sei.”’ Mar. 1956. 3
pp. Stray capacitance at the anode of an EIT
decade-counter tube, used in conjunction with
an energy storage counting eircuit, serves as
the energy storage element. The stabilizing
characteristic of the tube makes the circuit
aperiodic. Source 5/6-83

Bolometer Detection of Nuclear Quadrusole
Resonance, by H. Robinson. “Rev. Sei.” Mar.
1956. 3 pp. Preliminary rvesults in the 30 MC
region indicate that a bolometer detection
method can be made to operate easily at a
sensitivity comparable to conventional regen-
erative detectors. Sourvce 5/6-84

Time-to-Pulse-Height Converter for Measure-
ment of Millimierosecond Time Intervals, by
W. Weber, C. Johnstone, and L. Cranberg.
“Rev. Sci.” Mar. 1956. 5 pp. Circuit described
measures the time elapsed between a fast-
rising signal from a nuclear detector and the
next pulse from a steady source of pulses
which are evenly spaced in time and occur at
an r-f rate. Source 5/6-85

RADAR, NAVIGATION

Calculating Noise Level in Radar Receivers,
by D. Haney. ‘“‘Tele-Tech” May 1956. 3 vp.
Signal-to-noise level is determined using n r-f
signal generator, the receiver, and a pencil and
paper calculation involving the solution of a
quadratic equation. Source 5/6-204

Storage-Tube Device Simulates Radar Net, by
S. Shenfeld and M. Finkle "“EL" Apr. 1956.
3 pp. Video signals which simulate signals
received from separate radar stations are gen-
erated. Information fed alternately to radar
indicators is retained by storazge tube. Source
5/6-86

Radar AFC System Uses Mechanieal Tuning,
by J. Confalone and W. Rambo. “EL’” Apr.
1956. 4 pp. Signals from radar i-f amplifier
controls servo system which tunes L-band local
oscillator. I-f changes are sensed by reactance
tube. Souree 5/6-87

Some Applications of Elliptically Polarized
Radiation to Hizh Frequency and Radar En-
gineering, by G. Pircher. “Rev. Tech.” Dszc.
1955. 53 pp. This extensive survey is concerned
with various applications of elliptically polax-

ized waves, such as rotating joints. continuous
phase shifting, specially polarized antennas.
duplex and attenuator circuits, and eliminaticn
of radar echos. Generation and antenna prob-
lems are dealt with as well as measuring
procedures; theoretical considerations ure
presented. Source 5/6-88

Automatic Follow Radars, P. Bouvier. “Rev.
Tech.” Dec. 1955. 17 pp. The discussion of the
underlying principles and the essential
parameters for an automatic-follow radar is
followed by a detailed description of a sevies-
produced French radar s¥stem. Source 5/6-29

Survey of the Theory and Applications of tle
Electronic Control of Time-Modulated Pulses,
by L. Bussillet. “‘Rev. Tech.” Dec. 1955. 18 pp.
This survey is concerned with the theovetical
aspects of servomechanisms in automatic Radar
systems for continuously and discontinuously
vecurrent echo pulses. Systems of this type are
applicable in automatic landing and automatic
aviation traffic control edquipment. Source

5/6-90

SEMICONDUCTORS

&

Micro-Power Operation of Silicon Transistors.
by E. Keonjian. "“Tele-Tech” May 1956. 4 pp.
Sclf-contained equipment that is to operate
over a long period of time should consume very
small amounts of power. The results of zn
investigation of silicon transistors in the micro-
power region are presented. Source 5/6-205

Vibration Meter Uses Transistors, by J. Kinkel
and M. Wilson. ““EL.”” Apr. 1956. 3 pp. Battery
operated unit measures vibration frequencies
from 5 to 1,000 cps over temperature range of
—20 to +120° F. Printed circuits are used.
Source 5/6-91

Transistors in Instrument Design, by J. Melton
and D. Cherry. “El. Mfg.” Apr. 1956. 4 pp.
Diseussion of the extended application of a
voltmeter beyond that of conventional meters,
because of the use of transistors. Source 5/6-92

Transistors-Vacuum Tubes, by D. Fink. “Proc.
IRE"” Apr. 1056. 4 pp. Comparison of charac-
teristics and applications of transistors and
vacuum tubes. Source 5/6-93

Factors Afecting Reliability of Alloy Junetion
Transistors, by A. Wahl and J. Kleimack.
“Proc. IRE" Apr. 19566. 9 pp. Oxygen and
water vapor, when individually in contact with
the surface of a transistor, cause substantial
changes in the characteristics of germanium
alloy junction transistors. The effects of these
vapors and other vapors are described. Source
5/6-94

Transistor Equivalent Circuits, by R. Hurley.
“El. Eq.”” Apr. 1956. 4 pp. An equivalent cir-
cuit for each principal mode of operation of
junction transistors (a-f, power, r-f, and
switehing) is developed for use as a design
aid. Source 5/6-95

Design  Transistor Amplifiers for Maximum
Power Output, by L. Valiese. “El. Eq.”" Apr.
1956. 3 pp. Analytical design proeedure for
common-emitter transistor audio amplifiers is
given. Optimum design conditions for RC and
transformer coupled amplifiers are derived.
Source 5/6-96

Hybrid Parameters for Grounded Emitter
Amplifiers with Feedback, by R. Riddle. “El
Des.” Apr. 1, 1956. 2 pp. A presentation of
the equations necessary to compute the per-
formance of a grounded emitter stage with
either shunt or series feedback. Source 5/6-97

Transistor Circuits for Analog and Digital
Systems, by F. Blecher. “Bell J.” Mar. 1956.
38 pp. Application of junction transistors to
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Once, scientific advances stemmed from the
revolutionary thoughts of patient, determined men who
worked, usually, in isolation and often amidst scorn.

Today, advances are born of the cooperative endeavor
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IBM, acknowledged leader in the computer field,
has always sought in engineers and scientists that one source of all
scientific achievement—the ability to think fearlessiy!

To the engineer who possesses this ability,
IBM offers projects of challenging interest in the world’s
most advanced laboratory facilities. With
the assistance of stimulating associates, he has every
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contributions to scientific progress.
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international ELECTRONIC SOURCES

precision circuits for use in analog computers
and the input and output circuits of digital
systems. The 3 basic circuits are a summing
amplifier, an integrator, and a voltage com-
parator. Source 5/6-98

Electrolytic Shaping of Germanium and Sili-
con. by A. Uhlir, Jr. “Bell J.”" Mar. 1956. 15
pp. Properties of electrolyte-semiconductor
barrisrs, with emphasis on germanium. Use of
these barriers in loealizing electrolytic etching
is discussed. Source 5/6-9%

TELEVISION

State of Color Television in the U. S, by C. G.
Maver. '‘Onde’” Feb. 1956. 7 pp. Three-color
tubes, color reeeivers, networks, programs, and
studio equipment and transmitters are treated.
Source 5/6-100

Modulation Problems in Narrow Band Color
TV Engineering, by P. Neidhardt. “El. Rund.”
March 1966. 6 pp. Various aspects of the
NTSC system and the Philips system are in-
vestigated with a view to selecting a suitable
German system. Other multiplex methods are
considered. Source 5/6-101

On the Problem of Afterglow in the *'Vidicon”,
by W. Heimann. "“Are. EL. Uber.” Feb. 1956.
4 pp. This is a report on experiments con-
ducted to establish the causes of the afterglow
in the “Vidicon" picture tube. This effect is
attributed mainly to the storage and signal
generation processes and to a lesser extent to
slow restoration of the original resistance
values. Source §/6-102

Correction Circuits for Color TV Transmitters,
by K. Mullenger and R. McMeann, Jr. “EL”
Apr. 1956. 4 pp. Restricted brightness ranges
for color cameras is offset by gamma and
matrix correction circuits. Hue shift and satu-
ration loss caused by gamma overcorrection is
corrected by matrix amplifier. Source 5/6-103

Designicg a UHF TV Swcep Frequeney Gen-
erator, by H. Hanthorn. “El. Des.” Mar. 15,
1956. 4 pp. Unit operates from 300 to 950 MC
with continuously varizble sweepP frequency up
to 109% of center frequeney. Design problems
are discussed, and schematic diagram given.
Source 5/6-104

A Typical Medium-Power UHF Television Sta-
tion, by A. Lebedev-Karmanov and E. Glaz-
man. “Vestnik”, Jan. 1956. 4 pp. Detailed
description of the main sections of a medium-
power UHF television station with latest
standard equipment. Block diagrams, basic en-
gineering data, prineiples of operation and
performanee results are included. Source
5/6-105

Minimum Type TY Station. “Telonde No. 1.
1966. 9 pp. Description of a “foundation unit”
around which, according to intentions, it is
possible to add new installations extending the
facilities of the station itself or its geo-
graphical scope by means of radio links,
Source 5/6-106

==
TRANSMISSION LINES

Sectionalized Spherica! Cavities, by G. Bou-
douris. ‘*Onde” Feb. 1956. 18 pp. Formulas
for the resonant wavelength and quality fae-
tor of a sectionalized cavity, i.e., a spherical
cavity having top and bottom cut off by two
parallel planes, are derived. In the extreme
cases, the cutting planes spaced by the sphere
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dianteter and almost identical, respectively, a
spherical and a eylindrical cavity are obtained ;
the results reflect this fact. Source 5/6-107

Matching of an Impedance Having a Resistive
Component and a Resonance Type Resistance
Characteristic, by J. Kornfeld. “El Rund.”
March 1956. 2 pp. (Concluding Section). The
numerical example of a bolometer feeding line
to be matehed to a transmitter output is
treated on the basis of the formulae derived in
the preceding section. Source 5/6-108

The Excitation and Propagation of Eon-Wavey
in Circular Waveguides with Concentric Co-
axial Lines as Input and Qutput, by Arnold
Sander. “Arc. El Uber.” Feb. 1356. 9 pp.
The matrices for the 4 terminal networks cor-
responding to the field and to the hybrid are
used to derive the formulas for the behavior
of the TM modes. These computations arve
applicable to below-cutoff attenuators. Source
5/6-109

Attenuation Measurements in Coaxial Cables
by Measuring the Input and Output Voltages
in the Frequency Range between 300 and 1000
Mc, by E. Scheffler and U. Queck. “Nach. Z.”
Feb. 1956. 3 pp. Manufactured lengths of eables
were tested with this commercially available
piece of equipment and errors introduced are
evaluated. A simple transformer section for
impedance matching purposes is described.
Source 5/6-110

Establishing Complicated Fields by Means of
Multi-Dimensional L-C Networks, by H.
Schneider. "Nach. Z.”” Feb. 1966. 7 pp. The
method, suggested by Kron (ILR.E. Proc.,
1944), of establishing the electromagnetic field
in a wave guide by measuring the voltages in
an equivalent network structure is used in the
design of one two and one three dimensional
structures using cable sections 2s network ele-
ments. Particular attention is given to the
error introduced by the residual reflection at
the boundary which does not exceed 1%. Source
5/6-111

The Optimum Tapered Transmission Line
Matching Section, by R. Collin. **Proc. IRE”
Apr. 1956. 10 pn. By neglecling the square of
the rveflection coeflicient in the differential
equation for the reflection coefticient on the
taper, a synthesis procedure is derived for ob-
taining an optimum taper, which, compared tc
the exponential and Gaussian tapers, is 13.9%
and 279 shorter respectively. Source 5/6-112

A New Annular Waveguide Rotary Joint, by
K. Tomivasu. “Proe. IRE" Apr. 1956. 6 Db.
New rotary waveguidejoint permits multiple
stacking of similar joints on a common axis.
The joint will earry high power and permit
low VEWR and low insertion loss operation.
Source 5/6-113

A Double-Slab Ferrite Field Displacement Iso-
lator at 11 KMC, by 8. Weisbaum and H.
Boyet. “Proc. IRE” Apr. 1956. 2 pp. Isolator
construeted for 10.7 to 11.7 KMC band has
following performance: reverse loss of 70 db
rom 10.8 to 11.7 KMC, and 64 db at 10.7
KMC; forward loss less than 1 db, except 1 to
1.2 db between 11.6 and 11.7 KMC: VSWR less
than 1.15, except 1.15 to 1.20 between 11.6 and
11.7 KMC; variation in forward less less than
0.1 db for any 20 MC channel. Source 5/6-114

oy

TUBES

10-Channel Time Division Multiplexer, by Dr.
H. Moss and 8. Kuchinsky. ‘“Tele-Tech” May
1956. 4 pp. Magnetron beam switching tube is
used to simulate action of a 10-contaet single
channel switch. Sampled voltages are mixed in
the common cathode, using a unique gating
circuit. Source 5/6-207

Using Traveling Wave Tubes, by R. White,
“EL” Apr. 1956. 2 pp. Bandwidth, power out-
put, modulation, limiter, and mixer considera-
tions in applying TW tubes. Source 5/6-115

New Applications For Beam Switehing Tubes,
by J. Bethke. “El.”" Apr. 1956. 5 pp. Accurate
visual readout is combined with high speed
electronic reset in a 10 target magnetron
switching tube. Application in counter, multi-
plexer, and gate circuits is given. Source
65/6-116

Temperature Effects on V-R Tube Operation,
by E. Handley. ‘‘El. Des.”” Mar. 15, 1956. 4 pp.
Bulb temperature and change in tube drop are
considered. Temperature where voltage mini-
mum occurs is an indication of tube perform-
ance. Source 5§/6-117

On the Teechnology of Magnetrons and Klys-
trons, by E. Dorgelo. “*Vak.-Tech.” Feb. 1936.
11 pp. The technological problems arising in
the manufacture of magnetrons and klystrons.
such as accurate measurements, energy losses
in walls and poorly conducting sections, re-
flections at connecting guides, and in particu-
lar cathode requirements, are set forth in
detail. Source 5/6-118

Travelling-Wave Resonator. by L. Milosvic and
R. Vauter. “Rev. Tech.” Dec. 1956. 16 pp. A
short introduction is followed by a detailed
description of the design and operation of a
travelling-wave resonator installed at the Com-
pagnie Francaise Thomson-Houston. Source
5/6-119

Analysis of the Grid Current, by W. Knappe.
“Freq.” Feb. 1956. 7 pp. Expressions for the
grid current are derived for a linear, quadratic
or cubic grid-voltage grid-current characteris-
tic. Fourier analysis vields the de comnonent,
the fundamental component, as well as the first
two harmonies ; these contributions to the grid
current are shown in graphs. Source 5/6-120

A Simple Optical Method for the Determina-
tion of the Grid-Cathode Distances in Electron
Tubes, by W. Guber and W. Stetter. “Nach. Z.”
Feb. 1956. 3 pp. The optical design of the
instrument, relying on shadow measurements,
is described. An accuracy of —05 microns is
obtained ; the pilch of the grid wires is indi-
cated and surface finish is tested. Source
65/6-121

IRE Standards on Eleciron Devices: Defini-
tions of Terms Related to Storawe Tubes, 1956.
25 definitions of terms related to storage tubes
as approved by the IRE Subcommittee on
Storage Tubes. Souree 5/6-122

Effects of Circuit Parameters on Thyratron
Performance, by P. Chin and E. Moyer, "EL
Mfg.” Apr. 1956. 9 pp. Explanation of the
effects of circuit phenomena on the pattern of
grid control. Grid-eathode capacitance and
load-cireuit variables are covered. Source
5/6-123

High Power from Miniature Tubes, by J. Revis.
“El. Des.” Apr. 1, 1956. 2 pp. Circuit is given
for increasing the efficiency of a power ampli-
fier circuit, and consequently lowering the
power dissipation. Cooling problems are re-
duced. Source 5/6-124

Some New Types of High-Voltage Low Current
Vacuum Triodes, by R. Feinberg and K. Burn.
Characteristies and typical applications of high
vacuum triodes which were developed to oper-
ate with plate currents of the order of 1 to
10 ma. at plate voltages vanging from 1 kv to
20 kv. Source 5§/6-125

A Large Signal Theory of Traveling Wave
Amplifiers. Including the Effects of Space
Charge and Finite Coupling Between the Beam
and the Circuit, by P. Tien. “Bell J."" Mar.
1956. 26 pp. The non-linear behavior of the
TWA is calculated by numerically integrating
the motion of the electrons in the presence of
the circuit and the spaee charge fields. A
method of calculating the backward wave is
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presented and its effect discussed. Source

o/ 6-126

U, S. GOVERNMENT

Rescarch reports designated (LC) after the
Price are available from the Library of
Congress. Thev are photostat (pho) or miero-
fihn (miec), as indicated by the notation preced-
ing the price. Prepa¥ment is reguired. Use
complete title and PB number of each report
ordered. Make check or money order payable
to ‘‘Chief, Photoduplication Service, Library
of Congress,” and address to Library of Con-
gress, Photoduplication Service, Publications
Board Service, Washington 25. D. C.

Orders for reports designated (OTS) should
be addressed to Office of Technical Services,
U. 8. Department of Commerce, Washington
25, D. C. Make check or money order payable
to “OTS, Department of Commerce.” OTS re-
ports may also be ordered through Department
of Comimerce field oflices.

When an agency other than LC or QTS is
the source, use the full address included in the
abstract of the report. Make che¢k or money
orvder payable to that agency.

Price List No. 25. March 1956. Free (OTS).
Semi-annual cumulative listing of printed AEC
reports available for sale from OTS. Source
B5/6-127

TID-1901. March 1956. Free (OTS). This bul-
letin is a listing of reports just made available
under the AEC's stepped up program of de-
classification and release of reports. Source
5/6-128

Paper No. 225-55/D0-69. Radio Technical Com-
mission for Aeronautics, Room 2036, Building
T-5, 16th St. & Constitution Ave, N. W.,
Washington 25, D. C. Price 30¢. Recommends
minimum performance standards and standard
test conditions and methods for airborne VOR
receivers operating in the 108-118 MC range.
Source 5/6-129

Paper No. 196-55/D0-68. Radio Technical Com-
mittee for Aeronautics, Room 2036, Building
T-6, 16th St. & Constitution Ave., N. W,
Washington 25, D. C. Price 65¢. Report on a
study on remoting long range radar displays.
Analyses were made of 3 types of systems:
manual, broad bandwidth, and narrow band-
width. Scurce 5/6-130

Techniques for Application of Electron Tubes
in DMilitary Equipment (PR 111644R), by R.
Whitlock, USAF. Oct. 1955. 295 pp. $5. (OTS)
Properties of electron tubes and the effect of
these properties in circuit design. Mechanical,
electrical, environmental, and application in-
formation on specific types is given. Source
5/6-131

Diffraction of Surfaecc Waves by a Semi-In-
finite Dielcctric Slab (PR 11%256), by C.
Angule. Brown U, Aug. 1955. 72 pp. Mic $4.50,
pho $12.30. (L.C) Study of the effect Producesd
by the abrupt termination of the dielectric
slab. The diffraction problem is attacked by
modal analysis, considering the dielectric slab
as an open waveguide. Source 5/6-132

Digest of Literature on Dielectries, Vol. 18§,
1954 (PB 119254}, edited by H. Philofsky and
R. Crowe, National Research Council. June
1955. 188 pp. §3. Order from NAS-NRC Pub-
lications Office, 2101 Constitution Ave., Wash-
ington 25, D. C. Topics include: instrumenta-
tion and measurements; tables of dipole
moments, 4dielectric constants, and dielectric
relaxation values; conduction phenomena and
breakdown in dielectrics; ferroelectric and
piezoelectric materials: ferromagnetic mate-
rials; rubber, plastic, and ceramic insulation;
and insulating films and liquids. Source 5/6-133
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Exact Method for the Studv of the Distribu-
tion of Electrical Relaxation Times, Applied
to the System Water (PB 119155), by H.
Schwan. 1954. 8 pp. Mie $1.80, pho $£1.80. (LC)
Technique is based on the fact that dielectric
losses, determined at considerably lower fre-
quencies than the average characteristic fre-
quency, are extremely sensitive to small
changes in the distribution law. The dielectric
behavior of water can be shown to be charac-
terized by one single relaxation time. Source
5/6-134

Increasing the Reliability of Electronic Equin-
ment by the Use of Redundant Circuits (PR
111740), by C. Creveling, NRL. Dec. 1955. 14
rp. 80¢. (OTS) Equations relating reliability
td> the number of circuit elements in the redun-
dant and non-redundant cases are derived and
applied to examples which show the degree of
improvement which ecan be achieved. Source
5/6-185

Investigation of Atmospheric Radio Nboise.
Scientific Report No. 8 for the Period 1 Apr.-
30 June 1955. (PB 119364), by A. Sullivan, S.
Hersperger, R. Brown, and J. Wells, Fla.
Eng’g and Industrial Experiment Station. .July
1956. 143 pp, Mic §7.20, pho §22.80. (LC)
Study of the probability distribution of atmos-
pleric noise amplitudes is extended to very low
probability levels. The effect of atmospheric
noise on a frequency-shift radioteletype sys-
tem is presented. Circuit diagrams and band-
pass characteristics of the FSK system are
given. Source 5/6-136

Leakage Characteristics of the 1B62A TR Tube
Under Elevated Ambient Temperature Condi-
tions (PB 119427}, by I. Reingold, Evans
Signal Lab. July 1955. 17 pp. Mic $2.40, pho
§3.30. (LC) Topics include: TR tubes, leakage
in electron tubes; thermal properties of elec-
tron tubes; and testing electron tubes. Source
65/6-137

New Mcethod of Antenna Array Synthesis Ap-
ilied to Generation of Double-Step Patterns
(PB 119431}, by C. Sletten, P. Blacksmith, and
G. Forbes, USAF. Oct. 1955. 356 pp. Mic §3,
pho $6.30. (LC) A method of synthesizing
linear antenna arrays using the natural phase
distribution that exists on transmission lines
is applied to an asymmetric pattern. Source
5/6-138

Principles of the Exact Theory of the Wave
Field of a Transmission Line (PB 119437), by
G. Grinberg and B. Bonshiedt. June 1953. 41
pp. Mic $3.30, pho $7.80. (LC) Starting from
a rigorous formation, the problem is solved of
electromagnetic wave propagation along a
single conductor above a plane and homogenous
earth. Source 6/6-139

Quarterly Progress Report No. 7, for the
Period Oct. 1-Dec. 31, 1954 (PB 119194), by J.
Axtell, Jr.,, Calif. U. Jan. 1955. 46 pp. Mic
83.30, pho $7.80. (LC) Scattering and diffrac-
tion of electromagnetic waves, broadband
waveguides, and impedance matching. Source
5/6-140

Radiating Discontinuity on a Corrurated Sur-
face Transmission Line (PB 119205), by M.
Ehrlich and 1. Williams, Microwave Radiation
Co. 1955. 44 pp. Mie $3.30, pho $7.80. (LC)
The study was formulated to obtain data cs-
sential in the use of surface wave excited
discontinuities as antenna elements. Source
3/6-141

Study to Guide Ordnance Designs to Meet
New lorizons for Electronic Assembly (PB
111997). Stavid Eng'g., Inc. Sept. 1955. 54 pp.
81.50. (OTS) Summary of the developments,
advantages, and applications of: mechanized
manufacturing methods which provide enor-
mous production capacity at low cost and
high reliability; development of ultra-small
electronic parts; and new form concepts for
electronic products. Source 5/6-142

Analysis of 2 Frequency Modulated Multi-Sig-
nal {PB 119446), by W. Jones, USAF. Nov.

1955. 20 pp. Mic 8$2.40, pho £3.30. (LC)
Mathematical analysis of a specific FM signal
is made and extended to cover general cases.
Distribution of power components and the
frequeney bandwidth needed for 99% power
transmission is emphasized. Source 5/6-143

Behavior of Piezoelectric Transducer Systems,
Technical Report IV (PB 119210), by H.
Ozaki, J. Hamilton, and L. Harris, Utah Eng'g
Experiment Station. Aug. 1954. 139 pp. Miec
$6.950, pho $21.30. (LC) Cavitation theory and
testing equipment; cavitation in viscous li-
quids; erystal transducer tests; and electrical
producers of piezoelectric erystals. Souree
5/6-144

Circuit Equations for Rectifier and Magnetic
Amplifier Circuits {PB 111770), by D. Schaefer,
NRL. Nov. 1955. 36 pp. §1. (OTS) A new
method of formulating cirenit equations and
a new type symbolism and algebra is presented
for analyzing circuits containing linear piece-
wise elements such as rectifiers and rectangu-
lar loop magnetic cores., Source 5/6-145

Circuit Minimization: Minimal and Irredun-
dant Boolean Sums by Alternative Set Method
{PB 119207), by E. Samson and R. Mueller,
USAF. June 1955. 15 pp. Mic $2.40, pho $3.30.
(LC) A rigorous algorithm is Presented for
finding all the irredundant and minimal sum
or product expressions of a Boolean function.
Source 5/6-146

Contribution to the Study of the Polarization
of Vertical Incidence Ratio Echoes from the
Ionosphere (PB 119189), by W. Snyder, Stan-
ford U. May 1955. 213 pp. Mic $9.60, pho
§33.30. (LC) A general expression for the
magneto-ionic characteristic polarizations of an
homogenous medium containing several types
of charped particles is presented. Source
5/6-147

Diffraction of a Perfectly Conducting Half-
Plane of Electromagnetic Waves Emitted by
an Arbitrarily Oriented Electric and Magnetic
Dipole (PB 119433), by Y. Vandakurov. June
1958. 23 pp. Mic $2.70, pho $4.80. (LC) A
rigorous solution is presented of the diffraction
of these waves. The result is given as a single
integral, between finite limits, of tabulated
functions. Source 5/6-148

Diurnal Carrier-Phase Variation of a 16-
Kilocycle Transatlantic Signal (PB 118403),
by J. Pierce, Harvard U. Oct. 1954. 18 pp.
Mic $2.40, pho $3.30. (LC) Diurnal variation
of arrival time has been found to be about
40 microseconds. Reliable networking of fre-
quencies is made possible stable propagation
and narrow bandwidths. Source 2/6-137

Discontinuity in the Temperature Cocefficient
of the Velocity of Ultrasonic Waves in Poly-
meric Materials (PB 118708), by R. Work,
Princeton U. Sept. 1955. 11 pp. Mic $2.40,
pho $3.30. (LC) Support of belief that dis-
continuity is a manefestation of sudden
change in expansion coefficient that occurs
at glass transition temperature. Source 2/6-
138

Detection of Propeller and Sambo Modula-
tions (PB 118275), by J. Lawson, MIT. May
1944. 131 pp. Mic. $6.90, pho $21.30. (LC) The
asymmetrical treatment of propellers by
special material to produce subharmonics of
the normal propeller modulation. Source
2/6-148

Electrical Study of Bicrystal Interfaces (PB
118619}, by H. Matare, Signal Corps. Apr.
1955. 37 pp. Mic. $3.00, pho 3$6.30. (LC)
Grain-boundary properties, bierystal growing
and orientation measurements, electrical
measurements, and modulation of a current
througin a bicrystal by means of a polariza-
tion of the interface. Source 2/6-149

Orientation of Electriecal-Breakdown Paths
in Alkali Halide Single Crystals {PB 118633),
by M. Caspari, MIT. Nov. 1954. 57 pp. Mic
$3.60. pho $9.30. (L.C) Dielectric properties of
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alkali halide erystals, breakdown theory of
dielectrics, and design of crystal holders.
Source 2/6-160

On the Pressure Shift of the High-Order
Lines of the Spectral Series (PB 118655), by
E. Fermi, translated from Italian by E. Kuhl-
stein and J. Estam. Mar. 1955. 18 pp. Mic
$2.40, pho $3.30. (LC) The shift of the higher
terms of the absorption series of alkaline
vapors, observed by Amaldi and Segre when
the vapor is present in an atmosphere of
foreign gas. Source 2/6-163

Slope-0-Meter, an Instrument for the Rapid
Determinatien of Particle Radius and Con-
centration in the Laboratery and Field (PB
118274), by V. LaMer and S. Hochberg, Co-
lumbia U. June 1944. 13 pp. Mic $2.40, pho
$3.30. (LC) Measuring instruments of parti-
cles and particle size. Source 2/6-175

PATENTS

Complete cobies of the selected patents de-
seribed below may be obtained for $.25 cach
from the Commissioner of Patents, Washing-
ton 25, D.C.

Systems for Beaconing and Radio Position
Determination, #2,727,231. Inv. P. Gaudillere.
Iss. Dec. 13, 1955. Pair of spaced transmitters
emit signals of different but close frequen-
cies. Fhase and time measuring means de-
termine position. Source 2/6-214

Antenna for Radiating Elliptically Polarized
Electromagnetic Waves, #2,727,232. Inv. S.
Pryga. Assigned North American Aviation.
Iss. Dec. 13, 1955. Microwave antenna with
cylindrical dipole has J-shaped slot in
radiator. Source 2/6-215

Dielectric Rod Antenna, #2,727,233, Inv. L.
Evges. Assigned U.S. Navy. Dielectric rods
at mouth of horn shift axis of directivity of
propagated energy. Source 2/6-216

Double Lobe Pulse Echo Locator Display,
#2,726,385. Inv. J. Moore. Assigned U.S.
Navy. Iss. Dec. 6, 1955. In a pulse echo
system. a plurality of movable directional
antennas are employed to produce indica-
tions along the time base of a ecrt trace.
Source 2/6-223

Means for Recording the Rcadings of an In-
strument or Group of Instruments, #2,726,130.
Inv. S. Meadows and R. Saxby. Assigned
Southern United Telephone Cables. Iss. Dec.
6. 1955. Record-printer types instrument
readings. Actuating circuit is established
through multi-point switch. Source 2/6-224

Modulated Galvanometer Recording of
Transient Signals, #2.72G,131. Inv. J. Skelton.
Assigned Esso Research & Eng. Iss. Dec. 6.
1955. Optieal system uses oscillating light
beam striking moving photographic medium.
Transient causes modulator to change oscil-
lator amplitude. Source 2/6-225

Voltage Divider, #2,726,304. Inv. W. Gribble.
Assigned FErie Resistor. Iss. Dec. 6. 1935.
Spoke-like resistance elements printed on a
tube socket base connect a series of ter-
minals with a printed bleed resisiance.
Source 2/6-226

Electronic Resistor, #2,726,306. Inv. H. Fer-
guson. Iss. Dec. 6. 1955. Resistor comprises
ceramic core with coating of mixwure of
phenol. formaldehvde and graphite. Source
2/6-227

Electromechanical Computers, #2.726,365.
Inv. K. Bildeback. Assigned Schlumberger
Well Surveying. Iss. Dec. 6, 1955. Three
voltage sources and motor-controlled trans-
ducer provide a computed indication of the
relationship of the voltages. Source 2/6-228

Measurement of Phase Modulation, #2,726,-
367. Inv. D. Moore. Assigned RCA. Iss. Dec.
6, 1955. Apparatus measures phase modula-
tion in the presence of amplitude modula-
tion. Sources of modulated and reference
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waves, together with phase detector measure
phase. Source 2/6-229

Circuit Mcans for Selecting the Highest or
Lowest of a Plurality of Signals, #2,725,549.
Inv. W. Dunnet. Assigned Westinghouse. Iss.
Nov. 29, 1955. In an auctioneering circuit
using magnetic cores, connection of wind-
ings and rectifiers is such that saturation
causes voltage to be selected according to
ampere-turns of the control winding. Source
2/6-232

Transducer Exciting Circuits, #2,725,547. Inv.
R. Fryklund. Assigned Raytheon. Iss. Nov.
29, 1955. In apparatus for exciting a piezo-
electric transducer, capacitance characteris-
tic of transducer is utilized in applying re-
sistor-de source across transducer to ground.
Source 2/6-233

Electrical Tuning Devices, #2,725,536. Inv.
A. Hylas. Assigned A. B. DuMont Labs. Iss.
Nov. 29, 1955. Device comprising a channel
with conductive side walls of circular shape,
utilizes a conductive strip joining these
walls along one boundary. Strip secured to a
shaft allows unit to be tuned. Source 2/6-
234

Gas Discharge Coupling Device for Wave-
guides, #2,725,531. Inv. M. Fiske. Assigned
Genera! Electric. Iss. Nov. 29, 1955. Hoellow-
pipe type dielectric waveguide coupled to
high frequency external circuit employs
electrodes positioned on opposite sides of
the guide, and region of charged particles
to serve as coupling. Charged region is
wholly contained within the guide. Source
2/6-235

Apparatus for Determining Phase Angle and
Direction, #2,725,528. Inv. R. Werner. As-
signed General Dynamics. Phase difference
between two ac voltages of substantially the
same frequency is measured by converting
waveforms into square waves, and applying
them to a phase direction circuit having two
electron discharge devices. Source 2/6-236

Svstem for Measuring Amplifier Phase Shift,
#2,725,527. Inv. C. McClure. Assigned Socony
0il. Iss. Nov. 29. 1955. Pair of sine wave
generators with two synchronized rotating
magnetic elements, and two coils, produce
pattern on an oscilloscope dependent on the
phase of applied signals. Pattern may be
measured for direct indication of amplifier
phase shift. Source 2/6-237

Differential Coupling Circuit for Multi-Stage
Hal{-Wave Magnetic Servo Amplifiers, #2,-
725,521, Inv. W. Geyger. Assigned U.S. Navy.
System having plurality of saturable mag-
netic cores, with ac source and interstage
coupling. uses elements so poled that half-
wave current pulses flow through branch
circuits on the same half-cycle as the ac
source. Source 2/6-238

Antenna for Mebile Commmnications. #2,-
725,473. Inv. W. Darling. Assigned RCA. Iss.
Now 29. 1955. Half-wave length of radiating
section is connected to a looped non-radiat-
ing section comprising three parallel one-
sixth wavelength sections. Below this is a
second radiating section feeding energy to
the non-radiating section. Source 2/6-239

Variabie-Capacitor Transducer, #2,725,548.
Inv. W. Harris. Assigned Harris Transducer.
Iss. Nov. 29. 1955. A geophone includes
among its component elements an annular
capacitive transducer with inner and outer
electrodes. a piston, a yieldable incompres-
sible material filling the interior, and a
diaphragm in pressure transmitting relation-
ship to the material. It is electrically re-
sponsive to radially directed pressure
fluctuations. Source 2/6-240

Magnetic Amplifier Electrical Position Con-
trol System, #2,725519. Inv. F. Malick and
C. Mershon. Assigned Westinghouse. Iss.
Nov. 29, 1955. Error detecting circuit sup-
plies signal to two magnetic amplifier chan-
nels. which provide control signals respon-

sive to the error quantities. Saturating recti-
fier and negative coefficient resistors are
used. Source 2/6-241

Broad-Band Phase-Shifting Circuit, #2,726,-
368. Inv. J. Bangert and E. Green. Assigned
Bell Labs. Iss. Dec. 6, 1955. From input
signal with bandwidth of the order of
megacycles, a quadrature voltage is pro-
duced by a four-arm bridge circuit have
two high impedance zero-loss arms and two
RC arms. Source 2/6-230

Indicating System, #2,725,550. Inv. A. Prior.
Assigned Bendix Aviation. Iss. Nov. 29, 1955,
In a system for indicating the value of a
condition, a droop signal is provided by
transmitter and indicator signal generators
to control indicator generator. Difference
between two signals disappears when con-
dition becomes constant. Source 2/6-231

Recording of Colored Images, 2,736,762, Inv.
R. Kell, Assigned RCA. Iss. Feb. 28, 1956. First
and second color signals amplitude modulate
2 carriers. The modulation products are com-
bined with the brightness signal to form a
composite signal which in turn controls a light
emitter, whose light variations are recorded on
film. Source §/6-210

Automatic Switching, =2,736.765. Inv. R. Loh-
man. Assigned RCA. Iss. Feb. 28, 1956. In a
color TV receiver, the sync pulse is separated
from the color subcarrier by using the pulse
to cutoff the subcarrier demodulator. This is
done using a charging capacitor to cutoff a
transistor which controls the demodulator.
Source 5/6-211

Sound Recording System, #2,736,774. Inv. A.
Robinsor and 1. Robey. Iss. Feb. 28, 1956. The
carrier of an AM signal is suppressed, multi-
plied in frequency, recombined with the modu-
lation components, and recorded on a physical
record. Source 5/6-212

Distributed Pulse Height Discriminator, #2,-
736,801. Inv. C. Weigand and O. Chamberlin.
Assigned USA. Iss. Feb. 28, 1956. Each cathode
of a series of diodes is connected to a different
tap on each inductance of a series string of
inductances, and the anodes connected together
and to a positive voltage. A positive voltage
pulse will be transmitted only when its height
exceeds the voltage applied to the anodes.
Source 5/6-213

Receiver for at Least Two Ultra-High Fre-
quency Ranges. #2,736,798. Inv. G. Lubben.
Assigned Hartford National Bank. Iss. Feb.
28, 1956. Variable frequency and fixed fre-
quency oscillators are mixed to obtain the
variable algebraic sum of their frequencies
during reception of the higher of the 2 UHF
ranges. This “sum’ frequency is mixed with
the signal to obtain an i-{. When the lower of
the 2 ranges is received, the fixed frequency
oscillator is cutoff, and the variable frequency
mixed with the incoming signal. again prodne-
ing the i-f. Source 5/6-214

Blocking Oscillator, =2.736,806. Inv. J. Miller.
Assigned USA. Iss. Feb. 28, 1956. Circuit con-
sists of 2 blacking oscillators, each with the
primary of a transformer in its plate cireuit.
The secondary of each transformer is connected
to the grid of the other oscillator through a
capacitor. The cathodes are connected together
and connected through individual resistors to
their respective grids. Sourece 5/6-215

Automatic Gain Control Arrangement for
Pulse Signaling System, 22,787,582, Inv.
F. Hall. Assigned Amalgamated Wireless {Aus-
tralasia) Ltd. Iss. Mar. 6, 1956. AVC produced
by grid rectification is controlled by connecting
a series resistor, diode, tresistor, combination
between grid and ground. with the cathode of
the diode toward the grid. A negative biasing
potential, connected to the anode of the diode
for controlling its conductivity, provides a
gated release time constant for the AVC poten-
tial developed on the grid. Source 5/6-216
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DESIGNERS

for MISSILE SYSTEMS

® New activities at Lockheed Missile Systems
Division have created positions for Designers
capable of performing creative basic layout
and design of structural, mechanical,
electro-mechanical and electronic packaging
of missile assemblies and components.

w Those who will qualify will cope with new
problems in a field of scientific endeavor that
grows daily in complexiry. A knowledge
of new materials, finishes, specifications and
experience on small precision devices will
prove helpful in meeting the challenge
of Missile Systems research and development.

Those possessing a high order of ability applicable
to these areas of endeavor are invited to write:

VARIED ASSIGNMENTS

Designers are not limited to
specific functions under Missile
Systems Division’s philosophy.
of operation. Diversified
assignments provide stimulating
challenge, enable Designers

to acquire the broadest possible
background in the field of
missile systems design. For
example: it is not uncommon
for a Missile Systems Designer
to work on diverse problems

in structures, controls,
hydraulics. pneumatics, electro-
mechanical packaging, fuel
systems and other fields within
the span of a few months.

Jocktod MISSILE SYSTEMS DIVISION

research and engineering staff

LOCKHEED AIRCRAFT CORPORATION © VAN NUYS » PALO ALTO « SUNNYVALE « CALILF.
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New Tech Data for Engineers

Resumes of New Catalogs and Bulletins Offered This Month by Manufacturers to Interested Readers

Variable Resistors

New B6-page color ecatalog, No. 71, illus-
trating and describing their complete line of
wirewound and combposition variable resistors
for both commercial and military applieations,
has been released by the Chicago Telephone
Supply Corporation, Elkhart, Indiana.

Super-Power Tubes

RCA Tube Division, Lancaster, Pa., supplies
interesting background and performance data
on super-power tubes via a handsomely de-
signed, 20-page, large size, color catalog.
Liberal use of color and illustrations highlight
the explanation of the mechanies in super-power
tube electronics.

Receiving Type Tubes

A quick-selection chart, listing General Elec-
tric's 600-ma. series-string receiving type tubes
—all of controlled heater warm-up design—
now is available from the G-E Tube DeDart-
ment, Schenectady, N. Y. (Ask for B-5-1)

Power Supply

Bulletin from the James Vibrapower Co.,
4050 N. Rockwell St., Chicago 18, Ill., describes
and illustrates mobile fixed power supply
Model C-1450 designed to power both trans-
mitter and receiver. (Ask for B-5-5)

Communicafion Systems

Highly informative, 8-page brochure from
Bell & Gossett Co., Morton Grove, [Il, de-
scribes the Dualex Digital Selective Calling
System, as well as other electronic communica-

tion svstems produced by the com .
for Dbo] company. (Ask

Tandem Transistors

4-page bulletin from MarVelco Electronics
Div.,, National Aireraft Corp., 3411 Tulare
Ave, Burbank, Calif., contains description and
specifieations of the MT-1 Tandem Transistor.
(Ask for B-5-7)

TV Lens

New catalog of selected lenses mounted to
fit the Image-Orthicon Studio and Field
Cameras has just been released by Burke &
James, Inc, 321 S. Wabash Ave, Chicago 4,
11l (Ask for B-5-8)

Electronic Equipment

Bound, comprehensive catalog supplying il-
lustrations and data on aviation, communica-
tion, broadcast, amateur, and industrial equip-
ment manufactured by the Collins Radio Com-
pany, Cedar Rapids. Iowa, is now available. In
addition, the modern manufacturing and engi-
neering facilities of the company are described.
(Ask for B-5-9)

Aircraft Pulleys

New colorful folder from The Formica Com-
pany, Cineinnati 32, Ohio, describes Formica’s
Approved Aircraft Pullexs, Cut-awav diagrams
of ball bearing pulleys, standard control pul-
levs and complete specifications are included.
{Ask for B-5-10)

Magnefic Remanence

Jan.-Feb. issue of Applied Magnetics, pub-
lished by The Indiana Steel Products Co., Val-
paraiso, Ind.,, contains informative article by
Dr. Rudolf K. Tenzer on the subject of the ef-
fects of temperature on magnetic remanence,
(Ask for B-5-11)
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Telephone Systems

Combination descriptive bulletin and file
folder on automatic private communication sys-
tems has been released by North Electric Coin-
pany of Galion, Ohio. It deseribes in detail 2
wide variety of automatic telephone systems
designed for private use under the North trade
name “‘Privatel.” (Ask for B-5-14)

Computers in Business

4-page brochure describing a series of 4
35MM filmstrips on the use of electronic com-
puters in business, distributed by the Visual
Education Dept. of the American Management
Association, 1515 Broadway, New York 386,
N. Y., is available. (Ask for B-5-15)

Capacitfors

Chicago Condenser Corp., 3255 W. Armitage
Ave, Chicago, Ill.,, has issued a new 20-page
catalog deseribing the company’s complete new
line of capacitors. (Ask for B-5-16)

Tape Recorders

Series 30 Berlant Deluxe Recorders, all with
hysteresis synchronous direct drive, are de-
scribed in bulletin issued by Berlant-Con-
certone, 655 W. Washington Blvd., Los An-
geles 15, Calif. (Ask for B-5-1T)

Electronic Systems

8-page, color catalog from Craig Systems,
Inc., Danvers, Mass., deseribes and illustrates
air traffic control, and communication systems
as well as protective transit eases manufae-
tured by the company. {Ask for B-5-18)

Tubes

Thyratrons, Hydrogen Thyratrons, Recti-
fiers, and Twin Power Triodes products of
Chatham Electronies, Livingston, N. J., are
described and illustrated in a 4-page folder
just released. (Ask for B-5-19)

Power Supply Tech Data

NJE Corporation, 345 Carnegie Ave., Kenil-
worth, N. J., announces the availability of a
tech data file that provides complete ratings on
over 500 stock-model supplies, in addition to a
thorough tech discussion of methods of rating
power supply performance. (Ask for B-5-20)

DC Power Supplies

Check list of regulated and unregulated de
power supplies, with model numbers, specifica-
tions, and prices is available in the form of a
4-page illustrated folder from Lambda Elec-
tronics Corp.. 11-11 13th St., College Point 36,
N. Y. (Ask for B-5-21)

Relays

22-page, color, industrial bulletin from
Stromberg-Carlsen Co., 100 Carlson Rd., Roch-
ester 3, N. Y., contains design features, illus-
trations, and descriptions of relays available to
industry for electro-mechanical switching pur-
poses. (Ask for B-3-22)

X-Y Plotter

Brochure describing new sevies of X-Y
Plotters and input accessories is available from
Librascope. Inc., 808 Western Ave., Glendale,
Calif. Illustrated presentation contains de-
tailed specifications and applications of the X-Y
Plotter for rapid graphic depiction of one in-
dependent variable in terms of another. (Ask
for B-5-23)

Tele«Tech
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Infrared Analyzer

A new specification sheet on the Liston-
Becker Infrared Analyzer, Model 15A, is now
available from Beckman Instruments, Ine.,
Fullerton, Calif. Instrument consists of an
analyzer unit and an amplifier unit and may
be used in conjunction with various makes of
recorders. (Ask for B-5-24)

Inductronic Instruments

Bulletin issued by the Weston Electrical In-
strument Corp., Newark 5, N. J.,, contains a
series of technical articles on the Weston line
of Inductronic Instruments, compiled for easy
reference. (Ask for B-5-25)

Human Engineering

Human Engineering is the subject of a 16-
page brochure, listing key personnel, facilities,
and methods of the Human Engineering Sec-
tion, Crosley Gov't. Produects Div.,, AVCO
Manufacturing orp., Cincinnati 15, Ohio.
(Ask for B-5-26)

Grip Selector

Mathias Klein & Sons, 7200 MeCormick Rd.,
Skokie, P. O. Chicago 45, Ill, has available
copies of the “Klein Grip Selector” which im-
mediately shows the proper Klein grip to use
on all the popular sizes and types of wire. (Azk
for B-5-27)

Resistors

Catalog Data Bulletin C-la, from Inter-
national Resistance Co., N. Brozd St.,
Philadelphia 8, Pa., furnishes comprehensive
data on construction, features, types, ratings,
ete., of tubular and flat power wire wound
resistors. Detailed charts and graphs are con-
tained in 12-pages. (Ask for B-5-28)

Components

4-page brochure from David Sonkin Asso-
ciates, Lucas Bldg., 10 Fiske Place, Mount
Vernon, N. Y., illustrates items and supplies
names of a comprehensive group of component
manufaeturers. (Ask for B-5-101)

Rack & Panel Conneciors

Dimensions, current ratings, and availability
for the rack and panel connectors manufac-
tured by the American Phenolic Corporation,
Chicago 50, Ill., are contained in the new 12-
page. multi-colored R2 Catnlog recently re-
leased. (Ask for B-B-2)

Motors

Servo-Tek Produets Co., Inec., Surplus Divi-
sion, 1086 Gofle Road, Hawthorne, N. J., has
issued Catalog No. 42 supplying 32 pages of
surplus motors and controls listings. Tllustra-
tions, prices, and descriptions are complete.
(Ask for B-5-3)

Industrial TV Hlumination

4-page folder, amply illustrated, describes the
Tvpe B Hinelight, supplying shadow-free il-
lumination for industrial TV application, manu-
factured by Hinelight Corp., 2538 John St..
Fort Wayne, Ind. {Ask for B-5-12)

VLF Equipment

Illustrated, 4-page folder on versatile Very
Low Frequency radio interference and field in-
tensity measuring equipment is available from
Stoddard Aiveraft Radio Co., Inc., 6644 Santa
Monica Blvd., Hollywood 38, Calif. (Ask for
B-5-13)
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Latest Radio and Communication News, from The National Capital, and Previews of Things to Come
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DEFENSE NEEDS TRIPLED—For the 1957 gov-
ernment fiseal year, starting next July 1, the
Department of Defense has asked Congress to
appropriate more than $1 billion for the require-
ments of the armed services for communications
and electronics equipment and components. “This
is just about three times the amount provided in
fiscal vear 1956,” the Defense Department informed
Congress, “and reflects, for the most part, the high
cost of expanding and improving our extensive
system of radar defenses and related ecommunica-
tions systems.” The guided missile program in
which a major expenditure is for electronics and
communications items will be a major portion of
the military budget for this field and, in addition,
the Defense Department is planning to spend
another quarter-billion dollars in guided missile
research and development. Acceleration of the in-
stallation of the Air Force’s semiautomatic ground
environment (SAGE) system and the distant early
warning (DEW) line project are two most impor-
tant programs, Air Force Secretary Donald Quarles
told the House Appropriations Committee.

TV EXCISE TAX—Because Hoffman Electronics
Corp. President H. Leslie Hoffman who heads the
Radio-Electronics-Television Manufacturers Asso-
ciation made such a convincing presentation before
the Senate Interstate and Foreign Commerce Com-
mittee, there is renewed hope that Congress will
lift the federal 109% excise tax on all-channel color
television sets which is now imposed on black-and-
white receivers at the manufacturers’ level. Mr.
Hoffman brought to the attention of Senator Mag-
nuson (I, Wash.) chairman of the Senate com-
mittee, and the other Senators on that body that
elimination of this excise levy would aid the uhf
television problems and would definitely benefit the
distribution of color television sets to the publie.
Even though members of Congress are endeavoring
to preserve all possible sources of governmental
tax revenue sources. the Hoffman presentation pin-
pointed interest by Senators and also Congressnen
on the impact of this tax in retarding color and
uhf television expansion. He has been joined by
the FCC and the networks.

LONG HAUL—The FCC planning on television al-
locations is still preliminary in that its staff is
working principally on engineering phases and it
looks like several months will elapse before the
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staff can bring to the Commissioners definitive ree-
ommendations. There are many facets in the FCC’s
survey of UHF-VHF television from the standpoint
of a future revamping of the allocation plan. Strong
sentiment exists for deintermixture and although
not likely to materialize there is some FCC senti-
ment for an all-UHF allocations blueprint as the
ideal solution. As previously forecast in this col-
umn, the proposal of swapping spectrum space for
television by the government and military radio
services which is being discussed between the FCC
and the Office of Defense Mobilization (ODM) has
little, if any, chance of consummation in the imme-
diate future because of the importance of national
security.

LOT OF WORDS—Broadcasting and television,
particularly the role of networks and the status of
UHF and subscription television, have been the
subject of investigations by Congressional commit-
tees, both Senate and House, since they are felt
to be popular topics during a national election
campaign period. But there is a lot of talk and
that is about all. No legislation results are antici-
pated and the silver lining out of all this furor
may be that the senators and congressmen involved
in these investigations will become familiar with
radio broadcasting and television and the construc-
tive accomplishments of these two important media
of public communication.

MOBILE INTERFERENCE—Long distance scatter
propagation is an excellent tool for radio communi-
cations in countries with large land areas such as
Brazil, Canada, Russia and French Afriea but if
employed on the frequencies used in the United
States for land mobile radio services scatter opera-
tions in other countries present a potentially serious
source of interference, FCC Safetv and Special
Radio Services Burcau Chief Curtis B. Plummer has
warned the American mobile radio equipment manu-
facturers and service operators and engineers. It
may be, he suggested, in the interest of American
mobile radio services to reserve some in-between
channels for the foreign nations' use ov to decide
to set aside some special international channels for
long distance scatter operations.

ROLAND C. DAVIES
Washington Editor

National Press Building
Washington, D.C.
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New Technical Producis

VOLTAGE REFERENCE TUBE

Type 5651 is a new cold-cathode dis-
charge miniature voltage reference tube.
It is designed for use in de¢ amplifiers,
stable regulated power supplies, oscil-
loscope calibrators, and similar applica-

tions. Special processing of the tube and
its elements insures extremely stable
operation and freedom from long and
short-term drift. Operating voltage
range of the 5651 is 82 to 92 v.; current
range is from 1.5 to 3.5 ma. The tube
incorporates many of the design and
processing features of the Amperex
OG3. Amperex Elecironic Corp., 230
Duffy Ave., Hicksville, LI, N.Y. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 2-14)

SUBMINIATURE RECEIVERS

Subminature AM and FM receivers,
individually constructed as three com-
pact modules are now in production.
Each module (RF Assembly, IFF Assem-
bly, and Power Supply) weighs approx.
2 lbs. with dimensions of 1 in. x 3 in.
x 9 in. Available in several freq. ranges
from 40 to 235 mc, the receivers feature
crystal freq. control, wide band freq.
response, excellent sensitivity, quieting

and noise rejection. Subminature power
supply operates independently or in
conjunction with receiver. Instrument
and Electronic Div., Land-Air, Inc.,
Oakland International Airport, Oakland,
Calif. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 2-10)

112

VOLTAGE DIVIDERS

RACKVIDERS, Model RV-521 and
RV-622 are fully shielded and are
usable from dc through 10 ke. They
can be mounted in any standard relay
rack with 19 inch panel spacing. Both

R

have an input resistance of 10,000 ohms
and a linearity of better than 25 parts
per million. Model RV-622 uses six sep-
arate switching decades to provide
voltage division with a resclution of 1
part per million. In the Model RV-521,
four decades and one interpolating po-
tentiometer provide voltage division.
The resolution of the Model RV-521 is
better than 0.3 parts per million. Elec-
tro-Measurements, Inc., 4312 S. E.
Stark St, Portland 15, Ore. TELE-
TECH & ELECTRONIC INDUSTRIES
(Ask for 2-41)

MAGNETRON LOAD
ISOLATORS

Litton X-Band Load Isolators make
it possible to operate magnetrons and
klystrons into long lines or high
VSWRs without “long line” effects or
other loading problems. Compact and
light, the isolators provide 10 to 18 db
isolation between source and load with
an insertion loss of 0.5 to 1 db. A wide
band of 8600 to 9600 mc is covered at
average power levels of 20 to 300 w.
and peak power of 100 to 300 kw. The
isolators are designed with min. package

sizes, and will operate at temps. up to
100° C without degradation. No special
cooling is required. Litton Industries,
Components, Div.,, 336 N. Foothill Rd.,
Beverly Hills, Calif. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
2-12)

TAPE TRANSPORTS

Series FR 200 is a new series of mag-
netic tape transports for the recording
and reproduction of information in
digital form. The new units consist of
4 major subassemblies: the tape trans-

port proper, the head assembly, the
electronic control unit, and a servo
control system. Typical is Model FR 207
designed to record seven tracks on 1%
in. tape, with a tape speed of 30 in. per
sec. Units accommodate either 8 or 1014
in. NARTB reels. The 101% in. reel has
a capacity of 2400 ft. of acetate-base
tape or 3600 ft. of polyesterbase tape.
Ampex Corp., 934 Charter St., Redwood
City, Calif. TELE-TECH & ELEC-
TRONIC INDUSTRIES (Ask for 2-3)

POTENTIOMETER

Model HM-100 is a precision multi-
turn potentiometer available with either
flexible or turret type terminals. Pots
have a 1 oz. in. max. starting torque,
and a net weight of 1.2 0z. Case dimen-
sions: 1 in. diam., 1 in. long from
mounting surface to rear of case. Rated
at 2 w. at 40°C,, standard linearity is
#+ 0.5%. Resistance values from 3500 to

100,000 chms. Standard tolerance *=5%;
however, tolerances as low at *£0.5%
can be obtained. Circuit Instruments
Inc., P.O. Box 355, 1927 First Ave. S,
St. Petersburg, Fla. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
2-1)
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New Laboratory Equipment

DISCRIMINATOR CAVITY

The basic cylindrical X-band Dual
Mode Discriminator Cavity employs the
TE112 mode and is made of invar. The
assembled unit is evacuated, baked and
filled to suit hold-off power require-

ments. Loaded @ and insertion loss may
be widely varied. Precision tuning and
compensation are accomplished with a
tuner opposite the input. The two out-
puts are placed at 45° to the input and
90° from each other. Then by placing
two capacitive-type tuners diametri-
cally opposite the output they controi, a
frequency splitting is effected which is
adjustable from 0 to 5 mMc. Bomac
Laboratories, Inc.. Beverly, Mass.
TELE-TECH & ELECTRONIC IN-
DUSTRIES (Ask for 4-8)

LOW-LEVEL PREAMPLIFIER

The Type 123 is a battery-powered
ac-coupled preamplifier with a voltage
gain of 100. Passband is within 3db
from 3 cycles to 25 K¢, within 2% from
15 cycles to 6 kc. Max. input signal is
0.1v P-P. It is fitted with coaxial input
and output connectors, permitting
mounting on an oscilloscope or other
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instrument, or mounting to a cable for
use as a probe. Dimensions are 33% in.
high, 1% in. wide, 2 3/16 in. deep, not
including connectors. Weight: 10 oz.
Tektronix, Inc., P. 0. Box 831, Portland
7, Ore. TELE-TECH & ELECTRONIC
INDUSTRIES (Ask for 4-103)

MOTOR REGULATOR

Motor and speed regulator for use
with film, tape, chart, and other forms
of transport mechanisms requiring

torque in the order of 5 oz.-inches, has
been developed. The motor is a 400

cycles induction type with permanent-
split capacitor phase. The regulator
maintains within 1%, any selected
speed between 300 and 16,000 rpm re-
gardless of load and regardless of wide
fluctuations in line voltage and fre-
quency. With a calibrated dial, any
speed may be accurately pre-selected.
The drive may be used wherever speed
adjustability with close regulation is
required. Wac Engineering Co. 35
South St. Clair St.,, Dayton 2, Ohio.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-51)

DISTORTION ANALYZER

Model 863 Two-Tone Distortion An-
alyzer, measures the intermodulation of
two signals in a non-linear network.
The equipment consists of an Oscillator
Unit, an Amplifier Unit, a Receiver
Unit, and a Power Supply. The Oscilla-
tor and Amplifier Units generate a var-
iable two-tone signal with a minimum
of spurious output frequencies. The two
tones are of equal amplitude and spaced

POWER SUPPLY

Precision regulated power supply,
Model PR 300, has an output tolerance
for line voltage fluctuations up to 10%,
of .002% or less. Reliability of voltage
readings is .02% or 5 millivolts, which-

ever is greater. Other inherent charac-
teristics: excellent degree of stability,
low ripple present in output voltage,
and low impedance. Qutput voltages
delivered are from 10 to 310 v. in 1 v.
steps, continuously wvariable between
steps, at 150 ma.; from 0-150 v. continu-
ously variable at 5 ma. and 6.3 volts at
3 am. center tapped, unregulated.
Oregon Electronics, 2232 E. Burnside
St., Portland 15, Ore. TELE-TECH &
ELECTRONIC INDUSTRIES (Ask for
4-18)

DC TO DC POWER SUPPLIES

A new line of completely transistor-
ized de to dec power supplies that can
produce up to 16,000 v. from 115 v. of
input is now available. These light-
weight units (approx. 6 oz.) occupy
about 4 cu. inches, can be used in all
cathode ray and infra-red applications.
They are rugged to withstand 20,000 G’s
or more, recover instantaneously from
shorting, and have an ambient tem-

400 cps apart. The equipment is divided
into four chassis. Total weight is ap-
prox. 160 lbs. Power source required is
100-130 v., 60 cps at 200 w. Radio Fre-
quency Laboratories, Inc., Powerville
Rd., Boonton 20, N. Y. TELE-TECH &
ELECTRONIC INDUSTRIES (2-27)

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956
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perature cycle of —25°C to 100°C.
They come in rectangular or cylindrical
shape, and can be custom made to fit
any specifications. Universal Atomics
Corp., 19 E. 48th St, New York 17, N. Y.
TELE-TECH & ELECTRONIC INDUS-
TRIES (Ask for 4-21)
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CUES for BROADCASTERS

Practical ways of improving station operation and efficiency

PHCNES
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6 db LOSS
1001
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v ———i
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ADDED CIRCUIT

Remote Broadcast

With Tape Recorder
HENRY C. LOVELL, Ci. Engr.
WHIR, Danville, Ky.
HIS circuit was designed for a
PT-900 Tape Unit, but can be
used with any equipment having
separate record and playback am-
plifiers. The necessity for the cir-
cuit was brought about by our op-
erations at a county fair. One
telephone line was installed at the
most appropriate point. Our an-
nouncer used a portable battery-
operated recorder to interview con-
testants, prize winners, farm peo-
ple, etec. At broadcast time we
used a combination of live com-
mentary with portions thrown in
from the taped material. At other
times, the whole program would be
taped and replayed by the engi-
neer at air time, while the an-
nouncer was off getting more mate-
rial.

The Record amplifier in the PT-
900 is also a very good remrote am-
plifier, giving a 3-mike input. This
is used for the live portion of the
program. The plavback amplifier
is fed (through our ecircuit) into
the telephone line. By using switch
S-1, the tape can be removed from
the line and changed or rescued
while the live portion is being used.
The network of 100 chm resistors
matches the lines with about 6 db
loss. The existing VU meter on
the recorder gives both remote and
play levels. This circuit could be
made a bit more flexible by adding
a switching arrangement and com-
bining the two phone monitors.

114

Circuit provides for combined recorded and
live commentary from remote locations. PB
amplifier is fed directly to phone line

Eliminating Dangling AC Cords
THEODORE KALIN, Ch. Engr.
WEIM, Fitehburg, Mass.

MANY pieces of test equipment
and other types of equipment
come with an AC cord for supply-
ing power, attached. This cord
has been wrapped around the
equipment or coiled up and allowed
to dangle. To eliminate this an-
noying dangling cord, I install two
cabinet knobs or drawer pulls on
the back of the piece of equipment.
The AC cord can then be coiled
neatly around these drawer pulls,
where it is convenient and out of
the way. In using the equipment,
if it is the type that lies flat, the
knobs on the back allow a slight
tilt which often makes it easier to
read the instrument, when work-
ing from a sitting position at a
workbench. Of course, if the in-
strument is used in an upright posi-
tion the knobs do not interfere.

Filling Blank Rack Space
JAMES W. POOLE, Ch. Engr.
WFTR, Front Royal, Va,

NSTEAD of buying blank panels

to fill the blank rack space left
after mounting a new Ampex tape
recorder, I eut some Reynolds do-
it-yourself aluminum into the de-
sired 19 in., and fitted it into the
openings. In some instances where
the sheets were too thin to fit flush
between two thicker steel panels, I
backed them with masonite sheets.
By spraying the sheets with the
new spray-can paints, almost any
color can be had. Clear plastic
spray will prevent fingerprints
from marring the surface.

Conelrad Alarm Modification

GEORGE 0. WUSSOW, Ch. Engr.
KVCV, Redding, Calif.

HERE have been many circuits

devised and recommended for
use on the existing Conelrad car-
rier interruption scheme, but I
have yet to see one that takes care
of selective fading so as to keep
the alarm from being actuated un-
less the carrier is off for 5 secs. or
longer.

I devised a simple, dependable
system that can be added to the
existing carrier interruption de-
vice to provide the necessary delay
before the alarm goes off, so that
fading of less than 3 secs. dura-
tion will not trip the alarm. In the
circuit illustrated, R; can be se-
lected to give time desired depend-
ing on coil resistance of relay in
plate of 6X5. A reset switeh
“S;” breaks current drag on power
supply which may affect reset of
front end of relav chain.

P A —— —

EXISTING
RELAY SETUR

T

With this circuit

fading of less than

3 secs will not trip
the alarm
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PORTRAIT OF RELIABILITY

N 4
\ ¥, HUGHES SILICON JUNCTION DIODES
7 . . s
\\ / Unretoucled photomicrograph of the jinction
W ot region of a standard Hughes Silicon Junction Diode.
4 A cross section, taken at 220 magnification.
All Hughes Silicon junction Diodes are pack-
aged in the famous onc-picce, fusion-scaled
E 2 ) A glass body developed at Hughes. This con-
si I;ﬁrecnrlyslal ; | Ps":)tr'i':‘“gmé'gr‘ﬁ'al::’t" SEEUCTion Is NUpCrvious to 1Moistre—cenusures
= o C B

Rectifying Regrown  Aluminum clccmc_al :l!ld Il-lCChilll]C.‘ll‘St.lblflty. So, when
Junction Region Button your circuitry involves high temperature or
high back resistance requiremnents, be sure to
specify Highes Silicon Junction Diodes. Avail-
able now, at lower prices, in nine different
RELIABILITY YOU CAN SEE standard and several special types. And, as
In this cross section {made from a standard, non-selected pro- always, they arc First Of All... For
duction specimen), renowned Hughes quality is clearly visible. RELTABILITY !
(A-)|TI}:C pll.mn_um-lrlldmm \\—:1),51.%: makc.s.ﬁ'rm.‘ positive 'COIIIt:lCI FEATURES:
with the alununwm button. C et A - g
N " RIS e ltylng_]uncl:mn 1s cocan, High Temperature Operation*

sharp, and straight. (E) The parent silicon crystal is free from , :

A O . . . Extremely High Back Resistance
strain-induccd cracks, fissures or blemishes around the junction. Very Sha ol fd
Such meticulous workmanship gives microscopic evidence thae, Very Sharp Back Voltage Breakdowst

in semiconductors, HUGHES QUALILY means HIGHEST QUALITY. Excellent Forward Conductance
Subminiature Size**
*Characteristics rated at 25°C and at 150° C. Exceptionally Stable Characteristics
: ’ ] - .
Ambient operating range, — 80> C to +200°C. For descriptive prodnct information, please write !
Actual size
HUGHES
T—
** Dimensions, fiode glass body: 0.265-hich by o.105-inch, maxinnm.

_________________________ A SEMICONDUCTORS

' HUGHES PRODUCTS o,

International Airport Station
| ADIVISION OF THE HUGHES AIRCRAFT COMPANY Los Angeles 45, California
© 1956, H.A.C. | |

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956 For product information, use inquiry ¢card on last page,
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GOING OUR WAY?

ENGINEERS and PHYSICISTS are going
one direction at MOTOROLA ... UP!

We, at Motorola, know where we're going—and
we're confident about getting there. If you, too,
believe there’s plenty of room at the very top—
why not join us? You’'ll be teaming up with men of
vision in an organization that respects creative-
ness as well as hard work. We think you’ll grow
with the challenging assignments at Motorola—
missile guidance, radar, microwave, and the many
other pioneering projects.

Motorola’s continuing expansion program offers
excellent opportunity for advancement to match
yvour abilities. But, just as important to an engi-

neer or physicist,

the daily challenge to the im-

agination will bring the strong sense of accom-
plishment you seek.

If you're an electrical engineer, mechanical engineer, or physicist (senior or junior level),
and looking for more important assignments in:

116

CHICAGO, ILLINOIS

Two-Way Communications
Receivers and Transmitters
Power Supply
Antenna design
Systems Engineering

Microwave
¢ Pulse Circuit Design
» Systems Design .
* Circuit Design

PHOENIX, ARIZONA

* Microwave Antennas °
* Transmitters and Receivers .
¢+ Modulators .
¢ Pulse and Video Circuitry .
* Environmental Test .
.

Military Communications
Receiver and Transmitter Design
Circuit Design
Antenna Design
Radar Design

Field Engineers
Microwave Maintenance
Airbornc Radar

Radar Systems Design
Logical Circuitry

Servo Mechanisms
Transistor Applications
Electro-Mechanical Devices

Packaging of Missile Borne Electronic Equipment

RIVERSIDE, CALIFORNIA (65 miles from Los Angeles)

Military Operation Analysis .
Dynamics Analysis .
Analog Computor Flight Simulation .
Digital Computor Analysis .
Digital Computor Design °

Circuit Design
Microwave Systems
Servo Mechanisms
Missile Systems
Aerophysics

For Assignments with a FUTURE UNLIMITED write:

MOTOROLA, .

Engineering Personnel Mgr., 4501 W. Augusta Blvd., Chicagoe 51, lllinois

For product information, use inquiry card on last page.
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Avionics Conference
(Continued from page 92)

2:00—"An Approach tu Designing Inter-
ference Free Illectroniec Systems.””
F. 8. Scarborough and F. k. Gur-
lington, Sprague Electriec Co.

9:30—"Grounding and Bonding, A. G.
Berbert. Burndy Engr. Co.. Inc.

10:00—"Adaptive and Distribution - Free
Filters,” 1. K. Mertens. Rudio
Corporation of Americu.

10:30—"Guide to the Selection of Radio
Frequency Cables,’” Charles C. Ca-
millo and G. J. Mares, American
Phenolic Corn.

11:00—"Recent Improvements in R-F Cable

Assemblies.” J. 3. Caller. Sandia
Corporation.

SEMI-CONDUCTOR CIRCUITS |l

Moderator: Dr. Lioyd DeVore,
Stewart-Warner (orp.

00— Deslgn and Application of Transis-
torized Regulated Power Snpplies.'”

8. Sherr, I. Levy and T. Kwap,
General Precision Lab.

9:30—""A Transistorized DC to AC In-
verter with Good Regulation.”
R. M. Hubbard. Bocing Airplane
Co.

10:00—*Oyperation of a Saturable Core
Sguare Wuve Oscillator,”” Donald

C. Mogen. Minneapolis-l1loneywell,
10:30—"A Four-Quadrant Voltage Multi-
plier.””  Glenn L. Keister. Boeing

Airplane Co.

11:00—*"A Ttixed Tuned 12.5 Mce M. Tran-
sistor Receiver.,”” A. M. IRoothe,
Crosley Div. of AVCO.

ANTENNAS i

Moderator: Dr. Thomas Tirc, i
i State University Research Foundation

winh—'"The Probe Excited Airframe as a
High PFrequency Antenna.” T. .
Dalby, Boeing Airplane Combany

9:30—="Antenna Coubler Efficiency Consid
erations in Airborne Lizison Com
monieations  gystoms** M, Shoouist
and L. E. Sabine. Remington Rand.

10:00—"Deconpling of Small Horn An-
tennas,” William S. Carley. Emer-
son Television & Radio.

11:00—'*Automatic Boresizht Measuring
Bquipment.” John B. Damonte.
Dalmo Victor Company.

Wednesday Afternoon
COMPUTERS I

Moderator: R. (*. Newhonsc,
Bell Tclephone Luaboratorics, Inc.

2:00—*Digital Computer System for Alr-
borne Applications,”” Walter J.
Aoe, Remington Rand.

L

:30—"'Logic Circuits for a Transistor Digi-
tal Computer.”” G. W. liooth and
T. P. Bothwell. Radio Corboration
of America.

:00—"An ‘All-Transistor’ Buffer Thit
Using Coincident Current Storage,”’
J. A. Kershaw. Ilemington Rand.

o

s

;20— Precision Analog Computer Ampli-
fier Utilizing Silicon Transistors.”
Charles R. DeWeese, Texas Instru-
ments, Inc.

—

h—Applications of Transistorized Bi
nary Conuters in Digital Timing
Systems.” Charjes W. Skelton.
Texas Instruments. Inc.

ANALYSIS TECHNIQUES

Moderator: Dr. A, H. Carson, United States
Air Force Institute of Technology

(Continved on page 118)
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2,000

MODEL CS-1

SPECIFICATIONS:

Frequency range.....2,000 to 4,000 mc. =5%
Output 01 to 0.8 watts.
Qutput Variation . Approximately =1 db

when swept over 100 mc.
Sweep Width 0 to 2,000 mc, adjustable.
Sweeper Rate e 60 cps.
Operating Voltage.....115 v =10%, 50-60 cps.
Input Power Approximately 350 watts.
Type of Output Connector UG-22D/U.

L, C, and X Band units also available

SWEEPER DISPLAY UNIT
MODEL DS-1

This unit has been especially designed with
two independent deflection amplifiers for the
purpose of the visual analysis and display of
refiection and transmission characteristics of
microwave egquipment. It is independently
powered (115 volts 50-60 CPS) and is avail-
able as a separate item.

» h
Oven peviattt

REPRESENTATIVES -
Philadelphia -

Atlanta -

Albuguerque -

San Francisco - Syracuse -+

Tele-Tech & ELECTRONIC INDUSTRIES + May 1956

Baltimore -
Washington, D.C

+20

+10

3,000 4,000 MCS

Rapid dynamic visual testing
of frequency characteristics
of microwave equipment

and components.

Now, the Polarad S-BAND SWEEPER makes possible one quick dynamic test of
band pass characteristics of TR tubes, antennas, crystal mounts as well as com-
plete radar and microwave systems in the range 2,000 to 4,000 mc. Laborious
point by point test methods are comptetely eliminated.

Model CS-1 is completely electronic—no moving parts. It utilizes a backward
traveling wave oscillator tube which is electronically tuned. Six direct-reading
meters allow constant visual menitoring. This unit is used in conjunction with
Model DS-1 Display Unit, or a versatile oscilloscope.

This instrument is extremely valuable to you in the laboratory to reduce testing
time required in development work. It is also an essential production tool for
assembly line “go" or “no go" checking of components. Write to your nearest
Polarad representative for complete data.

FEATURES: ® Constant output level (=1 dh)

over 100-mc sweep.

® Provision for amplitude and
pulse modulation from exter-
nal source.

@ Adjustable sweep width.
® Adjustable center freguency.

® Rf energy swept continuously
from 2,000 to 4,000 mc.

@® (Completely electronic sweep
oscillator.

@® Rapid sweep rate of 60 cps.

STREET, LONG ISLAND 1, N. Y.
Boston - Buffalo + Chicago . Dayton - Englewced - Fort Worth - Los Angeles -
- Westbury - Winston-Salem - Canada, Arnprior, Toronto.

For product information, use inquiry card on last page.
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03
ND SWEEPER
' ' -10

20

AVAILABLE ON EQUIPMENT LEASE PLAN

.7\ ELECTRONICS CORPORATION

43-20 34th

New York

17?7
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Avionies Conference

TOPR careers for TOP
ENGINEERS

at ‘FT_Z”

One of the world’s great centers of
electronic research and development

(Continued from page 116)

2:00—"Analysis and Predictiva of Servo

Gearing Performance.” P. R. Jones.
Collins Radio Company.

2:30—*A Digitai Technique for Rapid and
Accurate Evaluation of Trigono-
metric Funections. . W, Oberle,
Glenn L. Martin Company.

3:00—The Mathematical "M heory of
Straight Line Approxiniations to
Logarithmic Curves,” Dr. llarold
Goldberg. Emerson ‘lelevision &
Radlo.

Top opportunities for achievement and recognition
are avatlable at Federal Telecommunication Labo-
ratories, a division of the world-wide International
Telephone and Telegraph Corporation.

Here, a man works with the finest facilities . . .
with recognized leaders in his field. As a part of
FTL's long-range development program he has a
dependable road into the future...a future of
stability, achievement, and commensurate rewards.

Why not write today for your copy of the booklet
that tells the fascinating story of FTL . . . the broad
and generous employee benefits . . . the many op-
portunities for permanence and satisfying progress.

Interesting Assignments in:

Radio Communication Systems - Electron Tubes i
Microwave Components + Electronic Countermeasures '
Air Navigation Systems « Missile Guidance J

f

4:00—"Plotting ‘Success-or-Failure’ Tast
Results by Aleans of & Cumulative
Performance Chart.” Morten Gale.
Emerson Television & Radie.

ELECTRON TUBES Il

AMederater: Waller C. Kirk, Consuliing Enyince

2:00—*The Unreliable Universal Cempon-
ent.’* 7M. A. Acheson. Sylvania
Electrie Produets. Ine.

2:30 A New Magnetron for Commerci
Airborne Weather Radar” W
Belz and R. W. Kissinger, Radio
Corp. of America.

al
F.

3:00—"‘Development of a 3-Inch., Direet
View Storage Tube.” E. M. Smith,
Radio Corporation of Ameriea.

3:30—*“The Relation Between Perfermance
and Reliahility i Tubes,”® George
D. O'Neill and M. A. Acheson. 8yl-
vania Electric Products. Inc.

Transistors and other Semiconductor Devices + Computers
Antennas « Telephone and Wire Transmission Systems

1:00—“A Comprehensive Quality Control
rogram Designed to Improve Sub-
miniature Tube Reliability.”” H. .
Hovle and H. J. Davis, Raytheon
Mfg, Company.

§1:30—*Life Test Terformance of Reliabhle
T'ubes at Maxtmnim  Ratings.”
Thomas J. White, Ravtheon Mfa.
Company.

EQUIPMENT

Moderator: Pawl G, Walfsbery,
Colling Radio Company

2:00—*A Precision Long Range Radio Nav-
wmition Bastem,”’ W Freamn. it.
Frank and W, I». Frantz, Sperry
Gyroscgpe Company.

2:30—"“An Airborne Sinrle Sideband Trans-
ceiver,” E. L. Martin. (Collins Radio
Company.

2:00—'""Locally - Gener:ated - Keyving - Tone
Squeleh.” L. M. Harriz, Jr.. Strom-
berg-Carlson Co.

3:30—*"True Mass Liquid Quantity Gage.
Wiilis  Lindemanmn. Minneapolis.
Honeywell Regulaior Cowmpany,

1:00—*Streamlining a Radav Data Distri-
bution Unit,” Heward A, Bleam
Admiral Corporation.

FTL's famed
Microwave Tower
—28 minutes from N. Y. C.

4:30—“A 20 to 70 MC Stable Radio Re-
ceiver Tuner,” \W. R. Harter, Cros-
ley Div. of AVCO.

FEDERAL

r-____________
ORI AT

MAIL THIS COUPON TODAY

Federal Telecommunication Laboratories
500 Washington Avenue, Nutley, N. J.

I
i
: Please send a copy of your booklet describing
I
I
I

opportunities at FTL.

—_——H_M_J

Address - D
Z I City = 7Zone State______
bt - o ———————_——_——J
rﬁﬁ“% : | |
1?’% 2 : f-éC{EIU] YéleCOITI”IIIﬂICGfIOII Laboratories A self-explanatory illustration that is now
-— 14 A Division of INTERNATIONAL TELEPHONE beginning to adorn the walls of many elec-
" AND TELEGRAPH CORPORATION tronic design laboratories
118 For product information, use inquiry cord on last page. Tele-Tech & ELECTRONIC INDUSTRIES * May 1956
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1 ]

.
FOR UJlr

RIS CUNNED

IN RADIO - SOUND - TV AND RELATED FIELDS USE

AN is the prefix for Military
Specification clectric connec-
tor assemblies. Reasonably
priced because of cxtensive
tooling and world-wide de-
mand. Light weight shells. In-
terchangeable inserts.

2 ; 3
\‘ v’r— ..
7 (=
’ ]
s
AN Series

260 different insert layouts. 15
diameters. 6 shell styles. 22 10
245 amp. contacts. Thermo-
couple and coaxial contacts
available. Cable clamps, con-
duit fittings, telescoping bush-
ings, junction shells, dust caps,
dummy receptacles, potting
kits. Majority of assemblies
available from shelf stock.

HIGH-TEMPERATURE ... FOR AIRGRAFY
AND INDUSTRIAL USE. Firewall con-
nectors in standard stee! shell
varieties and insert combinations.
Maintain circuitry for 5 minutes
at 2000°F.

VIBRATIONPROOF-MOISTUREPRCOF AP-
PLICATIONS. With resilient inserts,
interfacial sealing.

HERMETICALLY SEALED APPLICATIONS.
Steel shells, glass-fused inserts.
Standard, miniature, and sub-
miniature sizes. For control, relay,
power, instrument applications.

PRESSURIZED APPLICATIONS. AN-C
pressurized for 30 psi. Cannon
K's, pressurized. Wide variety for
different conditions.

Also, heavy-duty watertight
units; external power plugs and
receptacles; high-voltage types;
special breakaway designs.

Tele-Tech & ELECTRONIC INDUSTRIES + May 1956

MINIATURES

D Series

Cannon miniatures and sub.-
miniatures are designed for
amplifiers, miniature indicat.
Ors, computer circuits, tele-
metering equipment, small
pre-amps, and general instru-
mentation where space is lim-
ited and current requirements
are generally not over 5 am-
peres. Variety of shell styles

junction shell, and insert ar.

rangements. 3 to 50 contacts,
plus coaxials.

UNIT PLUG-IN’S

¢ DPB Series P
} \ . re —_

N3 RTC Series
for RACK /PANEL /CHASSIS

Permit quick disc i

lm'chung({, r'C})l:n(féﬁ:lcl:lf;Cl’te:l]-
. Y =
ing and iuspection of assem-
blies and sub-assemblies. For
transmitters, TV cameras, con-
l)l'oi cqui]mlr‘nl, 1‘41(]&1‘, cte.
Raek-and-panel, inteoral
clamp, shell-less tvpes, bail-
and-gear disconnects, center-
screw extraction, 10 to 156 con-
tacts including high voltage.

Printed circuit connectors in 5 sizes, 10
to 44 gold-plated contacts, Zytel shells,

TOP QUALITY
CANNON PLUGS

(a‘%y =

UA Series

XK Series

izhest

L .
1€ greateg) variety tq

}Olll evcl, "cefl. Es‘d"f'dl(l on
eddl“ n Icr (1] )ho 1 14 alo 1
!.Jl 5

; : wall.
Mg, panel, lockny all-mount.

hieet

heap 8, single 41
OCkbang.‘go Teceptacles; Iutchd
. ° - -a .
Cohxial, mp. cont acts,

JNFZRMATION AVAILABLE
sk for Literasyre
Y Application,

Cannon also makes plu

SWifching

jacks

to rs, b Uf.'

et con
nectors, cable termingls
’

dc solenoids.

PLEASE REFER TO DEPT. 201

Cannon Electric Co., 3208

CANNON
ELECTRIC

Humboldt St., Los Angeles 31 Calif.

Factories in Los Ange'es; East Haven; Toronto, Can.; London, Eng.;
Melbourne, Australia. Licensees in Paris, France; Tokyo, Japan.

Canngp ¢
onnec .
More than 1 tars are avaijapje from

4 0 audio- :
distributors fro a;': s'"dgsct;?slielectricaj

wwWw americanradiohistorv com

For product informotion, use inquiry cord on iost page
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CONTROL

i m

GUIDANCE

5-A-65

SERVO

For product information, use inquiry card on last page.

s:1:].e
gineers

With 16 years leadership in the vital field

of missile research and development, Northrop Aircraft
offers unusual opportunities for advancement in the
categories listed below. Where better could you be,
and grow, than with a pioneer? There's an interesting
position for you in one of the following groups:

ELECTRO-MECHANICAL

COMPUTERS
i n
RECORDING
OPTICAL
RELIABILITY
TELEMETERING

Guidance and Controls, encompassing research and
devefopment of advance automatic guidance and flight
control systems for both missiles and piloted aircraft.
Specific areas of development include: radio and radar
systems, flight control systems, inertial guidancé
systems, instrument servo systems, digital computer
and magnetic tape recording systems, airborne analog
computer systems, optical and mechanical systems,
and systems test and analyzer equipment. Within these
areas activities include: original circuit development,
electronic and electro-mechanical design, laboratory
and field evaluation of systems under development, and
reliability analysis both at a system and component level

Flight Test Engineering Section, which plans

the missile test programs and establishes test data
requirements in support of the programs. The data
requirements are predicated on the test information
required by the Engineering analytical and design groups
to develop and demonstrate the final missile design,

and are the basis from which the instrumentation
requirements are formulated.

The analysis work performed consists of aerodynamic,
missile systems, dynamics, flight control, propulsion and
guidance evaluation. The Flight Test Engineering
Section is also responsible for the field test program of
the ground support equipment required for the missile.

Flight Test Instrumentation Section, which includes a
Systems Engineering Group responsible for the system
design concept; a Development Laboratory where
electronic and electro-mechanical systems and
components are developed; an Instrumentation Design
Group for the detail design of test instrumentation
components and systems; a Mechanic Laboratory where
the instrumentation hardware is fabricated; and a
Calibration and Test Group where the various instru-
mentation items and systems are calibrated and tested.

There are now a number of openings available for

engineers in each of these groups at all experience levels.

If you qualify for any of these challenging opportunities,
we invite you to contact Engineering Industrial
Relations, Plant 2, Gate 3B, Broadway & Prairie,
Northrop Aircraft, Inc., Hawthorne, California; or write
Manager of Engineering Industrial Relations, Northrop
Aircraft, Inc., 1024 tast Broadway, Hawthorne, Calif.

NORTHROP AIRCRAFT, INC.

Producers of Scorpion F-89 Long-Range Interceptors
ang Snark SM-62 Intercontinental Missiles.
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Radar Recelvers

(Continued from page 75)

L= -]
And V= [ v P(R) dR 16)
K.
= [ y P(R) dR

So when it can be safely assumed
that

Rs ®

| / R’-’P(]{)dl{_[ RIP(R)R (17)
R, @

f R"l’(R)dR_[ RIP(R)IR  (18)
Rn e

] RP(R)IR _[ ReP(RYIR - (19)

then the preceding derivation of
the formula for the rms noise level
in the radar receiver is approxi-
mately correct.

12

12

12

Application to 600 MC Radar

The experimental measurement
of z’s was accomplished as follows:
The 6H6 diode in the receiver was
replaced with a pair of 1N56

~fE L_ﬂ NN
- A— ;

DIODE OUTPUT, (mo)

200
INPUT, {av)

Fig. 5: Diode output vs. receiver input

crystal detectors. A sensitive mi-
croammeter was placed in the out-
put circuit of the second detector.
Output current was obtained as a
{ function of voltage and is plotted
| as a function of the square of the
voltage in Fig 5. By interpolation
(Continued on page 123)
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TWICE
ACTUAL SIZE

 NEW
/4

power

—COMMUNICATIONS

O-vor—o

transistors

y / For circuits and systems where you
jf /" / mneed higher voltage ratings
§ .
»

—offers all the important advantages which made its
30-volt counterpart so popular

- high current gain - low thermal resistance
+ 4 watts average dissipation with heat sink
+ hermetic seal -+ low relative cost

Here is an exclusive Sylvania Transistor development
designed to broaden power transistor applications in
circuits operating from power supplies up to 60 volts.

Sylvania’s new 60-volt power transistor can also intro-
duce improvements in the design of inductance coupled
circuits operating from power supplies up to 30 volts.

Like its 30-volt counterpart, the new 60-volt power

transistor provides high current gain over a wide range
of operating conditions and high current switching for
computer applications.

Write for complete details on these new 60-volt power
transistors as well as the popular 30-volt series

30-volt
power transistors
“Type 2N68 (PNP).
*Type 2N95 (NPN)
Type 2N101 (PNP}
Type 2N102 (NPN})

60-volt
power fransistors
*Type 2N141 (PNP)
Type 2N143 (PNP)

*with cooling fins

‘“another reason why it pays to specify Sylvania’

¥ SYLVANIA

ELECTRONICS - TELEVISION -

LIGHTING « RADIO -

SyrLvaNia ELecTric Pronucts INc.
1740 Broadway, New York 19, N. Y.
In Canada: Sylvania Electric (Canada) Ltd.,
University Tower Bldg., Montreal

ATOMIC ENERGY

SEE SYLVANIA IN BOOTH NOS. 168-172 AT THE 1956 |.R.E. SHOW

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956
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122

the

are doing a big job better...

MINIATURES

for every crystal application

“We want the same performance, or better,
but from a smaller unit.” That has been
the constant demand of the electronics
industry for all equipment in the trend
toward miniaturization.

Midland answered by making frequency
control crystals both smaller and better.
Today there's a Midland miniature for
every crystal need .. .doing the same kind
of dependable job that made Midland’s
conventional-size units first choice in
two-way communications throughout the
world.

Your Midland miniature is @ masterpiece of
accuracy, stability and uniformity . . .
assured by Midland’s Critical Quality
Control through every step of processing
from raw quartz to sealed unit. You can
depend on it!

Whatever your crystal need —
conventional or highly specialized —
when it has to be exactly right, contact

All pictured here actual size

@
MANUFACTURING COMPANY, INC.

3155 Fiberglas Road ° Kansas City, Kansas

WORLD’S LARGEST PRODUCER OF QUARTZ CRYSTALS
...every one produced to the industry’s highest standards.

For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES + May 1956

www americanradiohistorv com


www.americanradiohistory.com

Radar Receivers
(Continued from page 120)

at the points marked the charac-
teristic constants were computed in
the determination of the noise
voltage,

When the i-f strip was opened by
removing a tube, the output cur-
rent went to zero, thereby estab-
lishing the unexcited response of
the second detector as equal to zero.

From experimental data (See
Fig. 5), the a's are valued as fol-
lows :

14.3 ma.

a: = 9.05 ma./(volts x 1075)2
= —0.6 ma./(volts x 107%)*
= 0.1051 ma./(volts x 10-%)8

ap — iy

1)

When these numerical values are
used, the equation for p can be
solved readily for its value in 10-°
v. units.

0.6306u° + 1.2u4 4+ 9.0547 — 113 =0 (22)
By solution
wi= 1261 x (107%)? v. rms (23)
w= 112 x 107% v, rms (24)
11.2 pv. rms
References

1. 8. 0. Rice, "Ma.thema.tlcal Analysis of
Random Noise,” Part 111 B.8.7T. J., Vol
24, pp. 46-158; 1945.

J. I Marcum, “A Statistical Theory of
Target Detectlon by Pulsed l{a.dar‘
RM-764; 1 Dec. 1947, and ""A Statistical
Theory of Target Detection by Pulsed
Radar,” Math. Appendix to RM-753,
Rand Corp.; 1 Dec. 1948

[

Electronic Reliability
(Continued from page 90)

manufacturer is free to innovate
and to use his own judgment in
determining the wishes of cus-
tomers which may not be com-
pletely agreed upon by all or
clearly stated in the Character-
istic. An airline, before commit-
ting to buy this or that equipment,
carefully evaluates all the com-
petitive products and then buys
the best one only after having
seen and tested the final products.
The airline must have convinced
itself of the potential seller’s
ability to produce the equipment
and to offer continuous service to
the customer. This follow-up ser-
vice is another by-product of the
continuing market for a good
radio.
{Continued on page 124)
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MOBILE PATROL SURVEILLANCE

7

INFRARED
VIEWER

LETS YOU

SEF

IN THE DARK

FILM PROCESSING
INSPECTION

. MILITARY
LAND-SEA-AIR
APPLICATIONS
Another example of Farns-
worth’s pioneering achieve-
ments in the field of infrared.

Originally developed for the
military this compact, light
weight Viewer is proving
equally useful in industry and
science, wherever there is a
need to see in the dark.

For complete details on the
infrared Viewer write Dept.
V-56.

'FARNSWORTH ELECTRONICS CO. « FORT WAYNE, INDIANA

‘o division of Infernational Telephone and Telegraph Corporation

For product fnformation, use inquiry card on last page.
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True Hermetic Sealing
assures Maximum Stability

RELAYS wi REGULATORS
Thermostutic DE lAY REL AYS

2 to 180 Seconds

£ ¥ e Actuated by a heater, they operate on A.C., D.C.,
or Pulsating Current.

!
{ e Hermetically sealed. Not affected by altitude,
* moisture, or other climate changes. |

g

"'[_‘- ® SPST only — normally open or normally closed.
| Amperite Thermostatic Delay Relays are com-
1 | pensated for ambient temperature changes from
S Ty —55° to +70° C. Heaters consume approximately
“Fﬁ 2 W. and may be operated continucusly. The units
MINIATURE are most compact, rugged, explosion-proof, long-
STANDARD lived, and — inexpensive!
TYPES: Standard Radio Octal, and 9-Pin Miniature

?
PROBLEM:? Send for Also — Amperite Differential Relays: Used for aquro-
Bulletin No. TR-81 matic overload, under-voltage or under-current protection.

BALLAST REGULATORS , O

Amperite Regulators are designed to keep the current in a circuit
automatically regulated at a definite value (for example, 0.5 amp.)
... For currents of 60 ma. to 5 amps. Operate on A.C., D.C,, Pul-
sating Current.

3
#00
MAX

Sl
—}=

z
T
i

VOLTAGE OF 24V ' WITH AMPERITE
BATTERY & CHARGER| VOLTAGE VARIES
VARIES APPROX 1 ONLY

3% | 2% o |

Hermetically sealed, they are not affected by changes in qltitude,
ambient temperature (—55° to 490" C.), or humidity ... Rugged,
light, compact, most inexpensive.

Write for 4-page Technical Bulletin No. AB-51

AMPERITE CO., Inc.
561 Broudway, New York 12, N. Y.
Telephone: CAnal 6-1446

In Conada: Atlas Radio Corp., Ltd.
560 King St., W., Toronto 2B
: = i j

Té3L

Individual inspection
and double-checking
assures top quality

of Amperite products.

124 For product information, use inquiry card on last page. Tele-Teech &
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Electronic Reliability
( Continued from page 123)

The Equipment Characteristics
as well as Report 403 are only
guidance papers to acquaint the
seller with the customer’s needs,
without restricting his ingenuity
to meet operational requirements
in his own way. However, the air-
lines have amassed a tremendous
amount of know-how and expe-
rience in their efforts through the
years to obtain reliability and
long-term satisfactory perform-
ance. Since an airline will spend
perhaps ten times the original
cost of an equipment to maintain
it during its useful life, it is
highly prudent to guide the de-
signer to the practices which have
proved sound and to help him
avoid the pitfalls which may not
be evident at the designer’s
bench.

Report 403 clearly indicates a
conservative view toward new in-
novations, while not restricting
the designer if he can prove that
a new technique is sound and re-
liable.

Transistors

Transistors and the newest
semiconductors are good ex-
amples. The airlines are at this
time urging all possible caution
in the use of transistors in major
equipment because their reliabil-
ity has not been completely
proven and because of the rapidly
changing state of the semicondue-
tor art. At the same time the de-
sign of transistorized microphone
preamplifiers, isolation amplifiers
and other equipment is going for-
ward. This is encouraged to give
both the designer and the user
the necessary field experience and
data for possible future commer-
cial application, even though
manyv airlines want to wait and
see before using transistors in
equipment which must be at all
times completely dependable.

Electron Tubes

In the field of electron tubes, the
airlines and ARINC have pion-
eered in the ‘reliable” or “spe-
cial quality” tube tyvpes. Tremen-
dous amounts of field data on

ELECTRONIC INDUSTRIES * May 1956
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miniature tubes have been gath-
ered and as a result of a coopera-
tive program of tube improvement
over the years by the airlines, the
military, and the tube manufac-
turers a small group of special
quality tubes has evolved. By
designating a relatively small
number of universally applicable
tvpes in another ARINC report
(ARINC Report 402A, Preferred
List of Special Quality Tubes)
and encouraging their use in air-
line equipment, the improvement
effort has been concentrated on
this limited number to the advan-
tage of both the manufacturers
and the users. Each of the in-
dustry  Characteristics strongly
urges the use of tubes from the
ARINC Preferred List of Special
Quality Tubes.

Tube Program Success

A striking example of the sue-
cess of the tube program is ex-
emplified by the result of a sur-
veillance test conducted on 200-
1962 vintage special quality tubes.
These tubes, type 5814, were all
made by one manufacturer and
tested in one airline. Of 200 tubes,
199 were still in service after
1000 hours of airline service. Re-
cent an:dlysis shows that 609 of
these same tubes are still in ser-
vice after 10.000 hours of airline
use!

More recent tests of late vint-
age improved tubes of the same
type show further improvement
and even better service life.

Report 403 includes a section
on application pitfalls, since the
best tube is worthless in an im-
proper application. The Report
discourages the use of subminia-
tures for the simple reason that
there is not as much known about
them. While the miniature tube
comes with a long pedigree of
past history, the subminiature
comes without the benefit of long
airline serviece and proven per-
formance. Since the tubes would
have to be mounted for quick ve-
moval and since the airlines do
not condone soldered-in tubes of
any kind at this time, the stated
advantage of subminiatures is
primarily academie in airline ap-
plications.

(Continued on page 126)

Parabolic

MICROWAVE ANTENNAS
for all bands 2000 mc- 4000 mc

4000 mc antenna
with Gabriel
waveguide feed.

with these

PERFORMANCE
ADVANTAGES

o Low VSWR Py "\‘\
* High gain
* Low side and back lobes o 4 |

* Pressurized feeds
e All-weather dependability
* Ready adaptability to

ecial i f ﬂ
P service requirements .., antenna with dipole feed.

For every microwave application, Gabriel can furnish
antenna cquipment of proved efliciency and reliability. The
experience and facilities of Gabriel Laboratories offer
prompt, dependable solution of your antenna problems.
And the manufacturing plant of Gabriel Electronics Divi-
sion assures volume production /o the Laboratories’ per-
formance specifications.

For analysis of your antenna or microwave problems,
write vs or telephone NEedham 3-0005 (through Boston).

GABRIEL ELECTRONICS DIVISION

THE GABRIEL COMPANY, Needham Heights 94, Massachusetts

Tele-Tech & ELECTRONIC INDUSTRIES « May 1956 For product infarmation, use inquiry card on last page. 125
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TESTING EQUIPMENT
STANDARD AND CUSTOM

MICROWAVE
COMPONENTS

UNIVERSAL TEST SETS
FOR X, K., and C BANDS

Combined in one unit are means to mea-
sure power—a spectrum analyzer—a unit
to measure frequency, and a signal gen-
erator,

Each test section is modular in con-
struction, with separate plug-in chassis.
Available for X, K, and C Bands.

STANDARD microwave equipment
for laboratory or production in-
cludes attenuators, directional
couplers, erystal mixers, wave-
meters and other components.
Units are available for S,C,Xu, X
and K. Microwave Bands in
aluminum or brass.

CUSTOM-DESIGNED Microwave
equipment is a Kearfott specialty.
Skillful engineering, wide expe-
rience, with complete laboratory
testing facilities can be brought
to bear on vour problem. Kearfott
can supply special components
such as rotary joints, R.F. sources
and matched assemblies.

NEW FERRITE ISOLATOR...a useful device
with many applications, such as oscillator
isolation. This light-weight unit {less than
2 1bs.} improves system performance by
reducing long-line loading. It also pre-
vents undesired frequency shift, insures
uniform power output with improved
transmitted pulse spectrum. ki

FERRITE
ISOLATOR *earenteo
MODEL 152-1A

FERRITE Resonance Absorption Trans-
verse Field Isolator for use where high
power handling capacity is required. Over
a 10% band width this unit has...greater
than 9 db isolation, less than 0.4 db in-
sertion loss and VSWR less than 1.03.

2 T

FERRITE
HI-POWER
MODEL 154-1A

Write today for complete technical bulletins.

ea Ott COMPANY, INC.

LITTLE FALLS, NEW JERSEY

WESTERN DIVISION
253 VINEDO AVE. . PASADENA, CALIF.

g SALES OFFICES
b 4 Eastern Office: | Midwest Office: South Central
52k 1378 Main Ave. | 188 W. Randolph St. | Office:

A SUBSIDIARY OF
GENERAL PRECISION
EQUIPMENT
CORPORATION

western Area
Office:

Clifton, N.J. Chicago, Iil. 6115 Denton Drive | 253 Vinedo Ave.
Dallas, Texas Pasadena, Calif.
126 For product information, use inquiry card on last page.
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Electronic Reliability

(Continued from page 125)

Operation vs. Performance

Report 403 points out that use
of high-performance tubes and
components in which every last
drop of capability is squeezed out
to get that last bit of gain is not
desired when other, more conser-
vative parts would give longer
life and better stability. It is
usually better, in -airline equip-
ment, to add an extra stage or a
larger-rating component instead
of trying to utilize too few tubes
and components close to ratings.
The airlines cannot depend on
maintaining near-rating stage
gains over the long time desired
between overhauls, and with the
large voltage wvariations encoun-
tered in service.

Components

The airlines encourage the use
of military specifications for com-
ponents and good-practice stand-
ards for the design of airline
radio equipment, but they do not
exclude equivalent or better com-
ponents or processes simply be-
cause they are not covered by a
Government or military specifica-
tion. The designer is always urged
to build the best possible box, not
one which merely conforms to
specifications.

One typical old and time-hon-
ored practice disposed of by Re-
port 403 is the need for a mechan-
ical joint in addition to a solder
joint. Many a component or ter-
minal board has been ruined be-
cause one or more leads were
wrapped around a tie point when
a failed component was to be re-
moved. The airlines have had
good success with use of simple
solder joints so that a component
may be removed as often as neces-
sary by merely melting the solder.

Printed Circuits

Since the expected service life
of an airline equipment is usually
far longer than that of the con-
stantly changing military equip-
ment, careful consideration must

| be given to the long-term eco-
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nomics of servicing and maintain-
ing the gear. Printed ecircuit
boards or potted assemblies may
be an expensive luxury if a whole
circuit subassembly must be de-
stroyed in order to replace a two-
cent resistor, Printed wiring has
many attractions, but its design
must permit ready replacement
of components many times during
the equipment’s life without de-
stroying the integrity of the
print-wire board.

Removable Subassemblies

On the other hand, the airlines
are encouraging the use of remov-
able subassemblies, such as i-f
amplifiers, resonant cavities, and
the more conventional forms of
modular construction. The em-
phasis is always on ready acces-
sibility, and ease of trouble shoot-
ing and servieing. Recognizing
that the best-engineered radio
will fail, every effort is encour-
aged to permit in-chassis testing
and facilities to perform every
necessary performance check be-
fore removing either components
or tubes from the chassis. In the
design of equipment the designer
is urged to provide methods to
monitor deteriorating perform-
ance so0 that the occurrences of
catastrophic failures while equip-
ment is installed in the aireraft
are reduced to the absolute mini-
mum.

Lesson in Approach

Report 403 offers guidance to
designers not only of airline
equipment, but also of military
and other commercial electronic
gear. Its approach is informal
and it depends entirely on good
will and an honest effort by all
concerned to contribute to long-
term satisfactory performance.
The material is based on the ex-
perience of people who must keep
airplanes going 10 hours per day
every day. While the airlines ap-
proach can not be applied com-
pletely to the problems of all
users of airborne electronie equip-
ment, the success of this program
bears careful analysis. There is
no more glaring spotlight than
frustrated passengers delayed
while a radio set is being replaced
because V-303 just quit.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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The AUTO ZOOM lens
for Vidicon TV Cameras

e 5to 1 Variable Focal Length (10 to 1 with a simple lens change).
e Completely motorized. Zoom, focus and iris remotely controlled.
o Fills Vidicon format. No vignetting as with standard 16mm movie lens.

The AUTO-ZOOM TVI16 is a high resolution,
5 to | variable focal length leus for use with
Vidicon TV cameras. Its remote control, motor-
driven focus and zoom permit smooth, steady
tracking with sharp focus throughout the entire
runge. The AUTO-ZOOM lens system is fully cor-
reeted and suitable for color television work.

One Camera Does The Work OF Two — A single
stationary TV camera equipped with the new
AUTO-ZOOM lens can go from wide angle dis-
tance shot to telephoto close-up—smoothly, quickly,
antomatically . . . without loss of focus or Llnng_c
of lens. With AUTO-ZOOM, one camera provides
the near-far coverage normally supplied by two
cameras with conventional lenses.

Coupled with the new high quality Vidicon
type cmueras now coming on the market, the
AUTQ-ZOOM greatly extends the usefulness of
low-cost industrial and broadeast TV equipment.
The AUTO-ZOOM TVI1G is a product of Perkin-
Elmer, world leader in optical and clectronic
instrument research and development.

Ask vour camera manufacturer for further infor-
mation or write Perkin-Elmer for a descriptive
brochure.

The AUTO-ZCOM TV16 mounts
easily on any standard
Vidicon television camera
Specifications
Focal Length: 5 to 1 ratio. 30mm
to 150mm, standard. 60mm to
300mm with aptional accessory lens. .
Aperture: Maximum opening /2.7
from 30mm to 80mm focal length.
Decreases to §/4.7 at 150mm. Aper-
ture is automatically held constant
throughout range at any opening
f/4.7 or smaller. Minimum open-
ing f/11.
Resolution: Better than 500 TV
lines.
Field Size: Covers the full field of
the Vidicon without vignetting at
the corners.

Object distance: Six feet to infinity.

Pel'ki.n - E lmel' CORPORATION

NORWALK, CONNECTICUT
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3 grades for every tube socket...

means simplified selection...shorter delivery cycles!

STANDARD

This standard or commer-
cial grade tube socket is
suitable for general re-
quirements. Steatite base
~— glozed top and sides.
Phosphor bronze - contacts
cadmium plated .0002 —

Standardization means different things to
different the design engineer or
manufacturer specifying tube sockets, Johnson's

people. To

standardization program permits the mainte-
nance of stock on industrial and military tube
sockets as well as standard commercial models.
Now you can get immediate shipment of small
quantities for development or pre-production
runs and small run set-up charges are eliminated
in most cases. You'll find, too, that many times
a socket ordered to your exact specifications is
immediately available in comparable or higher
quality at a lower cost due to standardization

Specifications for the three variations of each

socket type as follows:

122-105

INDUSTRIAL MILITARY
Superior in quality to the . e
Stondard types, Industrial LG A AL Ly

requirements. Glazed L4

types equipped with glaz-
ed steatite bases, DC200
treated. Contacts of phos-
phor brenze or beryllium
capper, .0005 silver plat-
ed. Aluminum shells, Iridite

steatite bases, DC200
treated.
contacts .0005 silver plat-

Beryllium copper

Reflectometer
{Continued from page 13)

cps in some practical systems). The
ratio-meter forms the ratio of the
reflected to incident voltages and a
meter reading resulis. Also there is
an output, for recording purposes,
proportional to the meter deflection.
The ratio-meter is designed to pro-
vide 100%, 30%, 109% and 3% full
scale readings (with appropriate
range switching). The ratio-meter’s
reading is independent of the
source’s output power variations en-
countered in practice. Specifically a
range of 13 db is accommodated.

—
SIGNALS stggng
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Fig. 7: Signal paths

Any source of modulated r-f
power which has an output greater
than 1 mw can be used. A sweep 0s-
cillator for use in reflectometer sys-
tems is available, Such an oscillator
makes possible the use of the high
speed data presentation abilities of
the reflectometer. The sweep oscil-

nickel plated hardware. Ne. 14 treated. Fungus re- ed. Hot fin-dipped ter- [

Shells are of etched alumi- sistant cushion washers un- minals. Nickel plated—un- feature is desirable when narrow

num. der contacts. threaded hardware .0003. band resonance phenomena are un-

enshion der investigation. An interesting
point is that even if only manually

| tuned, the system can still provide
data faster than existing impedance
measuring systems.

lator may be manually tuned. This

Fungus resistant

For complete infarmation and specifications on Johnson
tube sockets, write for your copy of booklet 536.

washers under contacts.

Calibration and Errors

The practical system is calibrated
by placing a short or other known
reflection load on the end of the line,
A short on the line should yield a
100¢. reading independent of fre-
quency. The system errors give rise
to deviation from 1009 as frequency
/ is varied. Fig. 4 illustrates this point
over the frequency band 8.2 to 10
KMc. Note that the average reading
is 1009% and that a periodic ripple is
present. This ripple is caused by
mismatches in the system which give
rise to spurious signals. The flatness
of the trace’s average (Fig. 4) at-

STEATITE AND PORCELAIN INSULATORS

Fracture resistont, dense molded and glazed for low moisture
absorption. Stand-Off and Feed:-Thru insulators designed with
extended creepoge paths for maximum voltage breakdown
ratings. Types ovailable with built-in jocks to accammedate
standard banana plugs. Hardware is nickel plated — excellent
for exposed applications. Write far full information.

e e e e e, T . e P

F.F. Johnsomn Compamny

Gg:‘}

2217 SECOND AVE. S.W., » WASECA, MINNESOTA

CAPACITORS « INDUCTORS = KNOBS « DIALS « SOCKETS s INSULATORS » PLUGS = JACKS « PLOT LIGHT

128 For praduct information, use inquiry card on last page.
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tests to the independence of fre-
guency of the ratio of the (crystal)
detector’s rectification efficiency. In
this case, the reflected detector’s
mismatch is the main source of the
ripples (R, of Fig. 7). F, of Fig. T is
analogous to R, for it is due to the
first detector and source mismatches.
Improper flange alignment between
the two couplers gives rise to spuri-
ous signals F, and R.. The spurious
signals that dominate at low load re-
flections arise from the imperfect
coupler directivities (R, and F, of
Fig. 7). A directivity greater than
40 db results in error signals equiva-
lent to load reflections which are less
than 1¢{. Therefore the system error
can be 100¢; when a 1% load is
measured, but proper interpretation
of the data prevents this. The data
resulting from a load whose reflec-
tion is less than 4¢; over the band
are shown in Fig. 3. The fine struc-
ture is due to the spurious directiv-
ity signals and the large but slow
variation is due to mismatches with-
in the crystal detectors,

1040

i
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Fig. 8: Output under various loads

There are occasions when it is ad-
vantageous to calibrate at reflections
other than 100¢/. A calibration line
resulting from a standard 20% re-
flection is shown in Fig. 1. The
ripples are smaller than in the 100%
case because the spurious signal that
dominates under these conditions is
proportional to the load reflection.

The total system error can best
be expressed as an equivalent SWR
for purposes of comparison with
slotted line systems., The residual
SWR of a good slotted line is 1.02,
independent of the magnitude of the
reflection coefficient. The reflectom-
eter residual SWR, on the other
hand. is a function of the magnitude
of the reflection coefficient. Fig. 3
summarizes the major cases.

Transistor Warning!

RETMA is warning its members
that they should look cavefully into
the quality and operation of any sili-
con junction transistors that they plan
to purchase abroad.

CIRCUIT

LOADED

>

Make Precise Measurements with. ..

VIDEO PROBE AMPLIFIER - MODEL 6100

Minimizes L.oading of High-Impedance Circuits . Probe: 4% Megohms,
2 Micro-microfarads - Output: 80 Ohms (matches RG-62/U Coax)
Response: 5 cps to 12 meps (3DB Down) - Input: 150 VAC, 800 vDC
Maximum . Gain: X1, X0.1, X0.01 (with probe); X40 (Amplifier) . With
probe and cables, $195 FOB Factory « Complete data on request.

e 2836 SEVENTH ST., BERKELEY, CALIF.
g SCIENTIEIC

2 nD"nEHEUMPANV
: T

i ]
-]

& @

g
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They THINK for YOU... ¢

Altmatiralty

The Clippard PR-6 Automatic Resistance
Comparator, shown at right, tests, sorts,
grades, or matches resistors, 100 ohms to
100 megohms, with laboratory accuracy
... at production speeds! It will also serve
as the master control unit or electronic
*“brain’" in test circuits or manufacturing
processes wherever the principle of com-
paring unknown resistances with a stand-
ard can be utilized. After connecting the
standard and selecting the tolerance
range you desire, the PR-6 thinks for
you . . . automatically !

CLIPPARD PC-5
Automatic Capacifance
Comparator

Easily mounted, sturdy Clippard Miniature
Pneumatic Cylinders, Valves, Manifolds,
Fittings and Accessories, are serving as
automatic activators for hundreds of new
products, machines, test operations and
light production positions. Small in size, but
*he-man” in performance, they assure you
millions of cycles of trouble-free operation.

CLIPPARD PR-6
Automatic Resistance
Comparator

Companion to the PR-6, the Clippard PC-5
Automatic Capacitance Comparator is
equally useful wherever the principle of
comparing unknown capacitance to a
standard is involved. The PC-5 is now
being used in the laboratories and pro-
duction systems of some of America's
most advanced manufacturers to test,
sort, grade, or match all types of con-
densers, 1 MMFD to 4000 MFD, with
laboratory accuracy using unskilled help
or automation. Both of these instruments
can be “imagineered” into a multitude
of automatic systems to save you time
and money !

CLIFPARD
Minia “neumatic

- |

If you require production quantities of R.F. Coils, Wind-
ings and Sub.assemblies. use, like many of America's
largest Radio and TV manufacturers, our modern facilities
and exceptional “know how.”” Windings at left are some
of the many types of custom oscillator coils we make,
rurs of which are now in the millions. Let us know your
requirements and we will quickiy send you quotes, often
al unexpected savings.

Write for free illustrated literature and prices

C’ll}opaz'a’ INSTRUMENT LABORATORY, INC.

7388-T Colerain Road, Cincinnati 24, Ohio

Manufacturers of R.F. Coils, Electronic Equipment, Miniafure Pneumatic Devices
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Non-Linear Capacitors
(Continued from page 69)

At the low frequency-high field
corner, a dip in the Q occurs at
around 35 MC. This dip is the sev-
enth harmonic of a piezoelectric
resonance occurring in this case at
5 MC. This behavior is shown in
Fig. 3. Only two curves of the
family are shown in Fig. 3; namely,
that for zero field and for the
maximum field. It is well known
that the BaTiQ; ceramics are piezo-
electric. Due to the small bulk of
our samples, the fundamental reso-
nance occurs at the relatively high
frequency of 5 MC. The odd har-
monic behavior is typical of a
thickness-mode piezoelectric reso-
nance. Note that for zero field the
material continues to show an in-
crease in Q as the frequency is
lowered, whereas upon the applica-
tion of the biasing field, severe
resonant dips are apparent. The
net effect is that the QEF surface
of Fig. 2 for the frequency range
2.5 to 250 McC is heavily wrinkled
in the 2.5 to 256 MC region. How-
ever, since these piezoelectric reso-
nances occur in the lower fre-
quency range, it is possible by
utilizing a thicker capacitance, to
lower the frequency at which the
resonances occur. In other words,
the piezoelectric resonances ecan
generally be shifted out of the fre-
quency range of interest.

The measurements of the dielec-
tric losses from 25 to 250 MC were
made with the aid of a Boonton
190-A high frequency Q-meter.
Readings were taken with the sam-
ple switched in and out of the Q-
meter circuit with stray capacities
approximately constant. The dia-
gram for the switching plate is
shown in Fig. 4. This plate mounts
directly on the “C” terminals of
the Q-meter and the switching is
then accomplished by tightening or
loosening the Q meter terminal nut.
Fig. 6 is a photograph of the plate
in place on top of the Q-meter.

Our measurements indicate that
the dielectric constant of Ba-Sr-
TiO; ceramics is unaffected up to
250 MC. Work carried on in Great
Britain by Powles and Jackson, and
also by Davis and Rubin! and
others in this country, indicates
that this is also the case up to 3000
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MC for these ceramics. The early
results reported by Von Hipple®
and Powles and Jackson on poly
crystalline barium titanate show
that the real part of the dielectric
constant rolls off quite rapidly
above 800 or 900 Mc for pure
BaTiO, ceramics, so that one would
expect that tunability would be
limited above these frequencies for
the pure composition. At any rate,
for high frequency oscillators (at
least up to 250 MC) the tuning

Fig. 6: Plate in place on top of Q meter

range is not reduced by any reduc-
tion in tunability of the material,
but by such effects as capacitive
strays.

Preparation of Capacitors

For very high frequency appli-
cations, capacitors with starting
values® of 10 to 50 unf are desir-
able. Since the dielectric constant
is large, and since thin materials
are preferredt, the dimensions of
the ceramic dielectric become very
small. The procedure for construct-
ing these subminiature capacitors
is as follows: A flat plate or disc of
the ceramic dielectric which has
been provided with silver electrode
surfaces is cemented to a glass
microscope slide to provide me-
chanical rigidity. The ceramic plate
is then diced on a Norton grinder
by means of a thin abrasive wheel.
The size of the dice depends on the
capacities desired. For the VHF
applications, a typical size is a cube
about .020 in. on a side. The dice
are then removed from the micro-

(Continued on page 132)
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hat again?

Get a CONRAC Monitor

Next time a monitor konks out, holds you up, causes loss
in costly man hours, runs up a repair bill, do what all the

major networks do — get Conrac monitors.

Conrac monitors are designed for con-
tinuous duty—--give long faithful serv-
ice with a minimum of maintenance.
Low priced, too, considering the qual-
ity. The model CF17R illustrated is
priced at $285 including rack mounting
and picture tube. Other models avail-
able for studio and control room use in
17, 21, 24 and 27-inch sizes. All models
use magnetic focus picture tubes with
18 kilovoelt supply, and all have 6 mega-
cycle bandpass.

And while you’re deciding on Conrac
monitors, thereisthe new Conrac
Audio-Video tuner to consider. The
AV-12A is designed especially for re-
broadcast applications, both color and
monochrome. Ideal for off-the-air mon-
itoring and video recording. Tunes any
12 channels, and any single channel
may be crystal controlled for un-
attended operation. Get the facts on
Conrac equipment. Write today for
specification sheets and engineering
data, to:

CONRAC, INC.

SINCE 1939

wwWw americanradiohistorv com
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make ETC your

prime source of

C'R tubes ...

sign it.

MULTI-GUN TUBES

Pioneered and devel-
oped by ETC. 2 to
10 traces. Round or
square faces . . . 3”
to 12”7. All electron
guns are of the elec-
tro-static focus and
deflection type. Cross
talk is eliminated by
adequate shielding of
individual guns.

2 or more events can be
observed without the use of
switches . . . with full assur-
ance of no lost signal infor-
mation. Prices as low as
$975.

WRITE OR WIRE FOR FULL INFORMATION ON
ETC INSTRUMENTS AND CATHODE RAY TUBES

SINGLE- ..
MULTI-GUN

One dependable source meets all
your requirements for cathode ray
tubes. Electronic Tube Corpora-
tion offers you MIL-type and spe-
cial purpose tubes for a wide range
of applications in neurophysics,
geophysics,
strain and stress analysis, pressure
and torque analysis, materials test-
ing and many instrumentation ap-
plications. ETC has the tube you
need, or will work with you to de-

radar, high-frequency

SINGLE-GUN TUBES

Built and tested with
the same care as more
complicated ETC
cathode ray tubes.
Standard RETMA
types available as well
as “‘special purpose”
tubes. ETC engineers
can produce virtually
any type tube that can
be commercially
manufactured.

2 OR MORE SIMULTANEOUS SIGNALS
AVAILABLE IN MULTI-CHANNEL SCOPES

|
¢ B B F ¥ BDoW

electronic tube corporation

1200 E. MERMAID LANE
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Non-Linear Capacitors
(Continued from page 131)

scope slide by dissolving the ce-
ment, and the ceramic cubes are
washed and spread out over the
working area. One inch of insula-
tion is now stripped from a short
length of stranded wire, and the
strands are fanned out. The ends
of the strands are then tinned by
dipping in molten solder. The
ceramic dice are then picked up one
at a time by placing the wire
strands against the silver electrode
and holding a small soldering iron
about a quarter of an inch from the
end of the wire strand. The solder
melts down the wire and “sweats”
the ceramic tube into place. This
procedure is shown in Fig. 7.

Fig. 7: Ceramic tubes are “sweated” in place

The second lead wire is similarly
attached as is shown in Fig. 8. A
low power microscope is used in
these operations. After the second
wire is attached, the units, which
are still attached in a “bunch” to
the original stranded wire, are
washed 1n toluene and acetone and
are then separated and “potted” in
a plastic bead. Finished units are
shown in Fig. 9.

Tuned Resonant Circuit

A capacitor tuning element con-
sists of a pair of ferroelectric ca-
pacitors in series. When such an
element is connected across an in-

Fiz. 8: Attaching the second lead wire
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ductance, a voltage-tunable reso-
nant circuit is obtained.

The resonant frequency is con-
trolled by applying a variable dec
voltage to the junction of the two
capacitors with a ground return
at one end of the coil.

Tuned Low-Power Oscillator

Using a cireuit as described
above, it has been possible to de-
velop dielectric-tuned wide-range
VHF low-power swept oscillators.
In the 25-150 Mc range, the Colpitts
or Hartley circuit using a high g,
triode gives very good results. One
is able to obtain tuning ratios of
better than 2:1 with power outputs
in the order of 50 mw. In the 150-
400 Mc range the most satisfactory

Fig. 9: Finished unit, “‘potted” in plastic

circuit appears to be the ultra-
audion using a series tuned reso-
nant tank circuit and a high g,
triode. In both ranges a subminia-
ture capacitor made from a com-
mercial ceramic material gives the
best results. Fig. 10 shows sche-
matics of typical ecircuits designed
to tune the ranges 50-100 McC and
250-385 Mc. With the development
of improved production techniques
in making these ecapacitors, it is
expected that this frequency may
be extended.

Tunable Power QOscillators

When large signal phenomena
are to be considered, as in the case
of high-power oscillators, the rf
voltage applied to any tuning ele-
ment must be restricted in order to
avoid excessive dielectric heating.

(Continued on page 134)
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ONLY THE lfl'-:ADER

always
sets the
course
j x

dual wax-impregnated,
paper tubular capacitors.

Charting the course of the future
in the manufacture of capacitors
has always been the practice here at
Cornell-Dubilier. Proof of this
leadership is that capacitor
developments originated here
invariably become the standards of
comparison for the entire industry.

low voltage dry
electrolytic capacitors,

C:D...45 YEARS OF FAMOUS FIRSTS

Typical of these “famous firsts” are
the three examples shown here.. .
proof that whatever your capacitor
requirements may be, your needs
can be filled by C-D. Write to
Cornell-Dubilier Electric Corp.,
Dept. T-15, South Plainfield, N. J.

capacitor used in proximity fuse.

There are more C-D capacitors in use
today than any other make

W CorNELL-DuBILIER caPACITORS

' PLANTS IN SOQUTH PLAINFIELD. N J}; NEW BEDFORD, WORCESTER AND CAMBRIDGE,

MASS , PROYIDENCE AND HOPE VALLEY, R [ ; (INDIANAPOLIS, IND; SANFORDC AND
FUQUAY SPRINGS. N €, THE RADIART COCRPORATION. CLEVELAND, O

®

SUBSIDIARY

For product information, use inquiry card on last page. 133
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AR A I

Where

accuracy &
Counts

You Can Depend on
ARC Test Equipment!

The Type H-14A Signal Generator has two uses:
(1) Tt provides a sure and simple means to check
omnirange and localizer receivers in ajrcraft on the

Tvpe H.14A ﬁ_eld, by sending out a continuous test identifying
Signal Generator signal on hangar antenna. Tuned to this signal, indi-

vidual pilots or whole squadrons can test their own
equipment. The instrument permits voice transmis- l
sion simultaneous with radio signal. (2) It is widely
used for making quantitative measurements on the
bench during receiver equipment maintenance. |

The H-16 Standard Course Checker measures the
accuracy of the indicated omni course in ARC’s
H-14A or other omni signal generator to better than |
Y2 degree. It has a built-in method of checking its
own precision. |

|
|

Type H-12 Signal Generator (900-2100 mec) is
equal to military TS-419/U, and provides a reliable
source of CW or pulsed rf. Internal circuits pro-
vide control of width, rate and delay of internally-

E——— generated pulses. Complete specifications furnished
UHF S:gnal Generator on request.

Dependable Airborne Electronic Equipment Since 1928

ﬂircraﬂ Radio Corporation

BOONTON, NEW JERSEY

YHF -Navicational Receivars ® 900-2100 Mc Signol Generatars ®* UHF and VHF
Receivers and Transmitters * B8-Watt Audia Amplifiers ¢ 10.Channel Isalation
Amplifiers * LF Receivers and loeop Direction Finders ¢ CD-1 Course Directors
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www americanradiohistorv com

Non-Linear Capacitors

(Continued from page 133)

In order to accomplish this, several
capacitors are arranged as shown
in Fig. 5. Here the capacitors are
in series across the rf signal and
in parallel with the biasing field.
The resistors are used for de-
coupling. With this arrangement
the rf field is divided among the
capacitors, but no increase in the
voltage required for tuning is nec-
essary. This push-pull circuit
proved to be superior to the other
circuits used in the range of 40 to
100 McC. The capacitor stacks used

036
r Blas

# ALL FERROELECTRIC
CAPACITORS APPROX. 100 uat

B+ 150V

RFG [
15 Lk ATt
E* é
ame
5%
% 35uuf CaPaCITOR
-
63v =

Fig. 10: Ckts for 50-100, 250-385 MC

were between 100 and 200 esf.

The capacitors must not be al-
lowed to heat excessively because
the capacitance range, and hence
the tuning, is drastically reduced at
temperatures much above the Curie
point. To prevent excessive tem-
perature rise, a strong jet of air
was directed on the stack during
operation.

Fig. 11 shows the results of the
tests carried out on the power os-
cillators. Two effects are immedi-
ately apparent: (1) At constant
anode supply voltage there is an
increase in output power, in addi-
tion to the increase in frequency,
when the dc bias is applied. This
is due to the increased Q of the
capacitors at large dc field values.
(2) An increase in output power
level (produced by raising the
anode supply voltage) was found
to reduce the tuning range in spite
of the presence of the jet of cool-
ing air. It was concluded that the

ELECTRONIC INDUSTRIES * May 1956
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jet of air does not provide adc-
quate cooling for ¢w operation.

When the oscillator was oper-
ated at high power but pulsed on a
sufficiently small work cycle so that
the capacitors remained relatively
cool, the tuning range was about
the same as for low power cw op-
eration. The power output was
roughly 3 w. at the high power
level, and about 100 mw. at the low
power level.

Conclusions

Electronic frequency control is
flexible, versatile and in many ap-
plications essential. This feature
of the ferroelectric tuning tech-
nique makes it applicable to sweep
generators, spectrum analyzers and
a variety of other applications
where wide-range rapid scan tun-
ing is used.
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Fig. 11: Test results on power oscillators

To judge from the relaxation
measurements on several samples
of titanate ceramics, the upper
practical limit of sweeping appears
to be about 100 Kc. However, for
small frequency deviations, scan
rates of the order of 500 XC have
been reported.® The major diffi-
culty at present is that of obtain-
ing a large tuning ratio while
maintaining a small temperature
coefficient. However, this diffi-
culty may be considerably reduced
through the development of new
materials and manufacturing tech-
niques.
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Here’s proof that the Shure “333”
can take punishment. This compact,
beautifully designed, unidirectional
microphone will take the most severe
abuse that can be encountered in
broadcasting operations—and

still operate perfectly.

There has been no compromise with
the highest quality standards of
Broadeasting and TV studios to
bring you this amazing ruggedness.

The Model “333” has a smooth,
peak-free response—production
uniformity guaranteed to plus or
minus 214 db—from 30 to 15,000
c.p.s. The patented Shure
“Uniphase’ acoustic system and
the ultra-cardioid polar pattern
result in a 739, reduction in random
noise energy pickup—important
features for both remote

and studio use.

D 7 onnt 42

£ of the tough, shock-proof

construction of the
SHURE Concert-Line

Model"'333"'Microphone

THE HAMMER TEST!
With the Model ‘333" ysed as hammer, seven
nails were driven into a 2" x 4” hardwood
block—without affecting the performonce of
this rugged microphene.

AN EVEN MORE DESTRUCTIVE TEST! .,
The identical microphone, mounted en a floor
stand, was crashed onto the bare floor. This
was done six times—still no noticeable change
in the performance of the **333"!

SHURE BROTHERS, INC. * 222 HARTREY AVENUE * EVANSTON, ILLINOIS
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(os\ ““ QUICKLY PAYS FOR ITSELF

s&‘%\«e' MANY TIMES OVER!
“Hard to Fmd”

TUBE FAULTS
LOCATED ,, =

Truly Poriable!

6Y2"x 62" x 22" —4 Ibs.
Carry in Tybe Caddy.

MODEL GCT-5

NEC O

NOW WITH EXPANDED TUBE LIST GRID CIRCUIT

FOR UP-TO-DATE TV s,mnusr\ml TUBE TESTER

TUBE TESTING
e

The SECO GCT-5 TESTER is a
specialized TV and industrial in-
strument that checks the critical
“Control Grid”’ condition of vacu-
um tubes faster and more accurate-
ly than any other tester. Thousands
of technicians have stopped guess-

IN TV SERVICING . .. the SECO GCT-5 TESTER
quickly tracks down troubles like these:

® Any or all symptoms caused by sync.
plus compression.

ing and substitution checking . . .
depending upon the SECO-EYE to
indicate control grid emission, grid-
to-cathode shorts, gaseous condi-
tions, cathode-to-heater shorts AT
A GLANCE!

® Poor picture contrast
® Grainy picture

® Twisting, bending or pulling of the You'll save service time, sell

picture more tubes, improve customer re-
e AGC, RF, IF and Sync. group tube  latjons! Join the thousands now
faults using this indispensable SECO

TESTER to do a better service job
and to make bigger tube profits.

® Vertical jitter or bounce
@ Sync. buzz in the sound
A ® Sweep frequency drift

with tested, indispensable instruments

%

Model $L-10

SECO serves the serviceman

£
.s = .@o

Model FB-4
=®:

FLYBACK CIRCUIT MONITRON
AND INDUCTANCE ; @ SIGNAL TRACER
ANALYZER . & AND INTERMITTENT
$38.95 % LOCALIZER
Slightly higher West $119.50

5::—:‘*"
The solution to your troublesome IN-

TERMITTENT problems . . . mom-
tors circuits without attention!

Requires no disconnecting, no chart-
ing; gives a fast, simple ‘yes’ or ‘no’
answer at a glance

SOLD THROUGH JOBBERS

Phone: WAlnut 6-4545
5015 PENN AVENUE S.
MINNEAPOLIS, MINN

The Original is spelled "S-E-C-O"

For product information, use inquiry card on last page.
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Vows of Rops

REPS WANTED

Engineering reps wanted for line of
silicon transistors. To industrials and
distributors. For all areas, except
metropolitan N. Y. (Ask for R-5-1.)

Reps wanted for line of pressire sen-
sitive electronic adhesive foils — alumi-
num, copper and lead — used in mak-
ing printed circuit prototypes, for
small product runs and general lab
use, and in repair of magnetic tapes
and magnetic sound films. Also elec-
tronic chemicals, lacquers, adhesives
and protective coatings. (Ask for R-
5-2.)

Non-Linear Systems Inc., Del Mar,
Calif. has appointed the following
reps: M. E. Gerry & Co., Inc., 230
Bavard Rd., Upper Darby, Pa. for
Phila., Eastern Pa., Wash., D. C, Md,,
Southern N. J., and Northern Va.
Gerard G. Leeds Co., 12 Crampton
Lane, Great Neck. N. Y.. for metro-
politan N. Y., Northern N. J., upstate
N. Y., and Fairfield County, Conn.
and M. P. Odell Co. in the Dayton, De-
troit, Pittsburgh and Western Pa.
areas.

Mel Schwartz has established a reps
office at 39-16 Tierney Place, Fair-
lawn, N. J. serving the industrial elec-
tronic field.

Albert S. Mvers, Jr. joins Leuis A.
Garten & Assoc. in charge of their new
branch office at 333 Wellesley Rd,
Phila., Pa.

Nick J. Faymorille, Jr.. 1400 Park
Ave,, Minneapolis, Minn. is the new
rep for Littelfuse, Inc. for Minn., N.
& S. Dak., and Northwestern Wise.

New office of Neeley Enterprises at
126 S. Water Street, Las Cruces, will
serve the Southern part of N. M.
Manager is Earl C. Davis.

Harry C. Gawler was honored by
A. B. DuMont Labs. at a dinner mark-
ing his 25 vears service as a DuMont
rep.

Aero Engineering Div.,, Mineola,
N. Y. will represent Robinson Avia-
tion Ine. in territories east of the
Miss. River.

E. B. Ruzicka joins Westron Sales
and Engineering, West Coast rep, as
sales engineer.

Everett Assoc., Inc., Chicago, Ill. is
representing Electronic Tube Corp,
Phila. manufacturer of CRT’s, oscil-
loscopes, and oscilloscope cameras.

M. Clifford Agress will represent
Universal Atomics Corp’s line of
transistorized power supplies for the
N. Y. and N. J. metropolitan areas.
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Lester L. Dunscomb has joined the
staff of Ridley Assoc., Chicago,

Terminal Radio International, Ltd.,
N.Y.C. has been named exclusive ex-
port sales agents for all countries ex-
cept Canada by Condenser Products
Co., Dbiv. of New Haven Clock and
Watch Co.

James B. Lansing Sound Inc. has
appointed three new reps: Don B.
Hamilton Co., Minn.; Gene Rosen &
Assoc., Rockville, Md.; and Forristal-
Young Sales Co., St. Louis.

Frank A. Emmet Co., Los Angeles,
Calif. is now representing Shallite,
Inc. in Ariz.,, Southern Nev., and
Southern Calif.

R. Edw. Stemm has been named
sole representative in the mid-west by
Shielding Inc., Riverside, N. J.

W, 8. Hartford will handle sales of
Webcor phonownaphs tape recorders,
and changers in the Southeastern

U. 8. from offices at 1051 Mark Trail,
Decatur, Ga.

Harold F, Wyman is now exclusive
sales rep for Du Mont 2-way mobile
radio equipment in all of New Eng-
land except Conn.

Radio Receptor Inc., Semi-conduc-
tors Div. adds two reps: H. W.
Knaggs Co., Belleville, Iil. for Mo.,
Iowa, Kansas, Eastern Neb Southern
Il; and the Engineering Selnces Co.
of St. Louis, and Kansas City, Mo. to
cover industrial and manufacturer ac-
counts for the same territory.

G. S. Marshall Co. announces a new
sales office at 3686 Baker Place, Tue-
son, to handle sales in Ariz. and N, M.
Manager is R. T. Williams.

Allen 1. Williams Co., 124 W. 12th
Ave., Denver, Col., has been named
rep by Helipot Corp., S. Passadena,
Calif.

Arthur Z. Adelman has rejoined the
Leon L. Adelman Co. following his
tour of duty with the Army.

Gray Research & Development Co.,
Inc., Manchester, Conn. has named 10
new reps: Antle-Smith, Dallas, Tex.;
E. W. Brandt Co. San Francisco,
Calif.; J. K. Doeley, Scattle, Wash.;
F. A. Dougherty & Co., Cleveland,
Ohio; Goldman Reiss & Co., Brook-
line, Mass.; Mark Markham, Audio
Marketing Services, lLos Angeles,
Calif., Walter F. Marsh, Oak Park,
Ill.; Mitchell and Morris Co., Indian-
apolis, Ind.; Dick Hyde, Hyde Sales
Co., Denver, Col.; and Maury Farber,
Buffalo, N. Y.

D. K. MacLennan Co., 921 West-
wood Blvd., Los Angeles, Calif., will
represent Olympic Radio & TV Ine.
on the West Coast.
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New Shallcross 12000 Series” SHALNA

Oval Ceramic Switches offer 20 i
“custom-built” quality — without it} 4 YPES
the delay and cost of specials.

With only a few basic inter-
changeable parts, constantly
stocked by Shallcross, over 1000
different switch types can be
quickly assembled. Delivery is im-

Shalleross 12000 Series .
Oval Ceramic Switches

NON-SHORTING ACTION —40° or

. . 60° indexing

mediate. Your yspec:ﬁcatlons are T ——
matched exactly. dexifig

The use of solid silver contacts DETENT — Optional. Positive-acting
and collector rings, low-loss stea- star wheel type.
tite decks, and silver plated beryl- POLES PER DECK—I, 2, or 3
lium-copper wiper pressure springs NUMBER OF DECKS—Up to 10 decks
assures uniformly low contact re- may be ganged.
sistance fmd exc.eptionul- durability STLSTNETE SEi= e o
for a wide variety of instrument perite
switching applications. SHAFT—Completely isolated

For complete information on CONTACT RESISTANCE—0.0025 ohm,
12000 Series” Switches, write, +(0.0002 ohm
wire, or phone for Shallcross Engi- RATINGS—110v., 1a., 60 cy.-nominal.
neering Bulletin L-32 which cata- 2500 v., 60 cy.-de-rated current.
logs 275 of the most popular types. 40 amps—de-rated voltage.
SHALLCROSS MFG. CO., 518 Complete specifications in 4

Pusey Avenue, Collingdale, Pa. Bulletin L.32.

=) 1l[C10SS
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reduce shrmkage costs

Condensers, washers, neon electrodes, tube
spacers, capacitor film . . . wherever application
requirements call for mica insulation, RELIANCE
can salve your preblems,

For almost 30 years, RELIANCE quality has
remained byword in the field of mica products.
Adherence to critical telerances is assured,
shrinkage costs reduced, quality guaranteed.

Write TODAY and let us aid yeu in your micta
insulation engineering problems. Our design

~ MORE =
OUTPUT
per pound of weight! §
-
MORE !
ouTPUT a0

per gallon of fuell 7

BQM—-»

S/ MORE
F OQUTPUT
Ner dollar cost!
. S, e
Way ahead in performance and value! More
powerful, two-cylinder, air cooled Onan gasoline
engines of 4-cycle, horizontally-opposed design
give smooth, quieter, effortless performance. Short
stroke and moderate speed cut engine wear, give
longer life. Quality features include rotating Stellite-
faced exhaust valves, solid Stellite valve seat in-
serts, full pressure lubrication. Onan’s exclusive

Vacu-Flo cooling system available for difficult or
“buried” installations.

Completely Onan-built, with Onan gaseline engines direct-
connected to Onan all-climate generofors in compact, rugged

vnits, Available in stationary, pertable end stendby medels
with o wide range of accessories,

Write for folder on all CCK models

=

g Fhan |
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Mica Specialists to all Industry

For product information, use inquiry card on last page.

and development staff is at your disposal. |

RELIANCE MICA CO., INC.

341 39th Street
Brooklyn 32, N. Y.

PORTABLE MODELS
Available with carrying frames |
or 2-wheel dollies. Easily port-

able.
models:

Other Onan portable
500 to 10,000 watts.

L /

D. W. ONAN & SONS INC. |

e ]

3900 Unlversﬂ'y Avenue Soufheasf Mlnneupolls 14, Minnesota [
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Video Tape Recorder
Developed By Ampex

A new video tape recorder (VTR
developed by Ampex records a full
hour TV program on 14-in. reel of
2-in. wide tape at a speed of only
15 in./sec. It is commercially avail-
able, and CBS has ordered three
units at $75,000 each. It records
4 me band by using unique four-
head assembly on drum rotating
at 14,000 rpm, one head always in
contact with tape. Magnetic sig-
nals for video are recorded trans-
versely across tape, rather than
longitudinal as in conventional re-
corders. Units will first be used
for mnetwork delayed programs.
Compared to film-kinescope record-
ing, VTR is less costly, has better
quality, allows immediate play-
back, requires no processing, and
may be reused.

Silicon Transistors
(Continued from page 78

tion made was that the amplifier
have a flat frequency response from
50 to 15,000 cps. =3db.

Since in the micro-power operat-
ing region the parameters of the
transistors undergo large adverse
changes, it is difficult to expect an
efficiency in that region much
higher than 10%. Consequently the
maximum output power is set at
0.01 mw due to the restriction on
the dec power consumption (0.1
mw). The limits on the power gain
of the amplifier were arbitrarily
picked as 35 to 40 db, which cor-
responds to input power and input
voltages of 0.003 to 0.001 mw and
5 to 10 mv respectively. It would be
undesirable to increase the input
signal further due to the fact that
the relatively low values of col-
lector voltage (below 1.5 v.) would
cause distortion.

Temperature Range

The temperature range over
which the amplifier should give
satisfactory operation is —25 to
+75°C with the overall power gain
not varying more than =3 db.

The first step in the design of
this amplifier is the determination
of the requisite number of stagea.
Since the required overall power
gain should be between 35 and 40
db it could normally be obtained

ELECTRONIC INDUSTRIES + May 1956
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from one grounded emitter stage.
However, due to the specification
of high input impedance, it neces-
sitates the use of two stages with
the first stage operated with large
degenerative feedback. Due to the
low output resistance required (600
ohm), it was decided to use a trans-
former with a turns ratio of 10:1.

The two stage-grounded emitter
amplifier shown in Fig. 6 stemmed
from the above considerations.

The technical specifications of
the amplifier are as follows:

Max. output voltage 76 muw
Max. output power 10 pan
Input impedance 30 kQ
Output impedance 600
Overall gain 37 db

Emitter current of 1st stage 20 wa
Emitter current of 2nd stage 40 pu
Overall current consumption

(including the bleeding

networks) 65 pa
Supply voltage 1.5 v
Fequency response

20 - 20000 CPS within = 3 db

Temperafure Compensation

To compensate for temperature
variations of the amplifier output,
resistance R, was replaced by the
network shown in Fig. 11. r’ is a
G. E. ceramic thermistor, the
temperature—resistance curve of
which is shown in Fig. 10. Also

¥

r m

O

Fig. 11: R. compensates for temp. variation

shown in Fig. 7 is the resistance
R,, needed to obtain a constant gain
from the amplifier over the tem-
perature range of +30° to +75°C.

Using the graphical method of
obtaining a desired characteristic
from a given temperature sensitive
resistor, a temperature compensat-
ing network was designed and the
following values of the resistors
shown in Fig. 11 were obtained:

r; = 130 K@
80 K«

r

(Continued on page 140)
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AMERICAN'S famous Dynamic Ommi-directional
Microphone (D-33). "Shde-lock™ device

permits fast removal from stand for hand vse.
Attractively finished 10 gold and black

Available in all popular impedances

T T T Y 14

AMERICAN
Microphones

The name AMERICAN on a fine microphone represents the
most advanced design in audio pickup technology . . . quality
and fidelity that speak for themselves! Now another great name,
Eigin National watch Company, adds its enormous experience
in design and manufacturing to AMERICAN'S to meet the in-
creasing demands in the electronic and sound instrument field.

You can choose from AMERICAN'S complete line of Full Vision
—Full Seund microphones with full assurance that your money
is buying the best quality on the market ... superb "full-sound™*
pickup, attractive “‘full-vision' styling that permits both the
artist and audiencCe to enjoy perfect performance.

Dynamic and Ribbon Cardioid Dynamic Q mni-Directional Dynamic or Carbon Hand-held
(DR-330) (D-48) (SERIES 501)

o TR ED D LS ED AR e S = S ED e En R R R TR D SR D e S R R D D R D R SR S SR D SR SR S D Sn D D D D D SR TR ED YW SR D R T W gy,

ELECTRONICS DIVISION

ELGIN NATIONAL WATCH COMPANY
370 South Fair Oaks, Pasadeno 1, California
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%

Clarify all types of
Audio |

, =
Frequencies

Low PATS FLLTER TYRT €

FREQUENCY IN KC

Avaifable in a wide variety of
types, frequency characteris-
tics and. impedance matches.

Boehme Communication Filicrs
Especially designed ...

= for minimum “ringing” or
““tailing” (transient response)
s for optimum.results under
dynamic conditions

FH
|
A
At
|

LUOBL UG OF
Col o friQuINCT
TCH 1 300t
HACr 1 10048
i Wmr

Write for data sheets, today!

H.O. Boehme, Inc.

Designers and Manufacturers Communication Equipment Since 1917 [
Precision Electro-Mechanical Apparatus
915 Broadway ¢« New York 10, N.Y. |

INDEXING TURNTABLES
OF EVERY DESCRIPTION

18-POBITION (kDdT

EISLER MAKES MANY TYPES OF AUTO-

®

WD TURATADLL '|
._Loouﬁl_l. Ehil OBSE
- AT

MATIC EXHAUST MACHINES FOR MANY
PURPOSES. 24, 356 AND 43 HEADS. THIS
IS NOT A NEW DEVELOPMENT WITH EISLER.
THIS MACHINE HAS BEEN MADE BY US

FOR OVER 35 YEARS.

EISUER AUTOMATIC EXHAUST MACHINE 24 Fasimians !
FOR EVACUATING MERCURY SWITCHES

{WDEX- DRLLING HORIZONTAL
liio WERTICAL

CHAS. EISLER, JR., PRES.

World Famous

SEND FOR o5 ) EISLER ENGINEERING CO., INC.
CATALOG 770 So. 13th St., NEWARK 3, N. J.
140 For product information, use inquiry cord on last page. Tele-Tech &
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Silicon Transistors
(Continued from page 139)

Operating Characteristics

Fig. 9 shows the frequency char-
acteristic of the amplifier illus-
trated in Fig. 10. The dotted line
shows the frequency characteristic
of the amplifier with capacitor C,
removed. As can be seen, there is
an increased response at higher
frequencies resulting from the ad-
dition of positive feedback through
capacitor C, without affecting the
response at lower frequencies. The
characteristic is flat within =1 db
from 50 to 18,000 CPS.

CuTtme

D 62 o3 e 28 9

Fig. 12: Amplitude characteristic of amp.

Fig. 12 shows the amplitude
characteristic of the amplifier to il-
lustrate its linearity and dynamic
range. (Ratio of the maximum to
the minimum undistorted output.)
As it can be seen, the dynamic
range is in the order of 54 db. The
upper limit of the dynamic range
is limited by the signal swing at
the primary winding of the trans-
former. This signal swing should
not over exceed the collector voltage
of the transistor; otherwise, dis-
tortion in the form of clipping will
result. The lower limit of the
dynamic range is determined by the
noise level of the amplifier and the
minimum permissible signal to
noise ratio. According to measure-
ments, the equivalent noise voltage
at the input of the amplifier was in
the order of 3 to 4 pv. If we assume
a signal to noise ratio of 14 db, the
minimum undistorted signal is ap-
proximately 20 uv.

Fig. 8 shows the results of the
temperature test on the compen-

(Continued on page 142)

ELECTRONIC INDUSTRIES » May 1956


www.americanradiohistory.com

0pp0rtuniﬁty. o

TO WORK WHERE IT'S FUN TO LIVE

Can You Qualify?_ _ Here is what you should do:
o Blccmonies Tachnigian or Bngliees ‘/Andlyze your own qualifications carefully.
8 : g

® Design. Development and Research ‘/ Send a summary of vour gnalifications
Engineer (Aircraft—Mechanical— and experience. State when you are avail-
Electrical) able.

® Physicist VDO not come to Phoenix without first

o Drafisman wriling. Job opporlunilies are mainly re-

® Precision Production Machinist siricted to specialists listed here, Il your

@ Precision Muachine Operator sunmmary qualifies you for consideration

® Experimental Machinist vou will be conlacled by mail, phone or

® \irceraft Sheet Metal Worker in person for further interview.

T ﬁ*

Phoenix and the Valley of the Sun is a friendly, roomy place in which ta live and /% ¥

work ... a healthful land of sunshine and elean easv-to-breathe air 1's a land ol progress, constantly
allxaclxn" more and more substantial industries. Good housing is plentiful and low in enst. Exeellent
schools and colleges and abundant vear-round recreation . with lots of interesting things 1o do and see

. make this one of the most desirable living areas in the world. Your inquiry will he considéred

promptly and in complete conlidence. /\

Phoenix Industrial Committee, P. O. Box 2751-F

r 4 -~ B D ;E
Phoenix, Arizona e f’& ef-//" /}/

e -_',—.:v.::m.._.:’p_o ':"‘:J.x“‘—_-———*—-‘-

A GREAT LITTLE | 8- TAPE or DISC?

LEVER PRESS

CAN YOU TELL @
i rnorr KR THE DIFFERENCE?

LEVER PRESSES

: GRAMPIAN-GOTHAM CUTTER SYSTEM CHALLENGES YOU.
Wonderful for S _ | SOUNG ON DISC AS GOOD AS THE ORIGINAL TAPE.

Odd Jobs and . s - .
Short Runs ' ® PIVOTLESS FEEDBACK
- CUTTER

® MATCHED 150 WATT

CAPACITY RECORDING AMPLIFIER
14" HOLE THRU ® WIDE FREQUENCY RANGE
., : | 30CPS TO 20KC
S/16, THILD SIEEE # Write for ® EXTREME STABILITY
134" HOLE IN : BIG NEW
[ ® UNPRECEDENTED
12 GA. SHEET ] CATALOG RUGGEDNESS
|
n Vo T 27 NET PRICE
77 /10" /18" /247 | We have a Complete Line o $1100.00
Punches and Dies, Accessories
THROAT DEPTHS | ;g Special Attachments
WHITNEY METAL TOOL COMPANY. | | !
10 EAST 52ND STREET NEW YORK 22, NEW YORK

734 FORBES ST., ROCKFORD, ILL. Since 1910
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Silicon Transistors
(Continued from page 140

sated and uncompensated amplifier.
As can be seen, the temperature
characteristic of the amplifier is
exceptionally good. The amplifier
is compensated over the range —25
to +75°C with a gain variation of
1.2 db. The amplifier is mounted in
a plastic tube 34 in. in diameter
and 3 in. long. The case also con-
tains a 1.35 v. battery cell. As was
mentioned above, the amplifier will
operate continuously for the shelf
life of the battery i.e., over 3 years.

Microwave = For the same reason the amplifier
Assemblies, ; does not need a switch which can
Radar EOHIDOI’IBIIIS. { be of great advantage for many
I . applications.

and Precision The interchangeability of tran-
Instruments . . . Y 4 sistors in the experimental ampli-
manufactured and ' fier was tested at room temperature

; | with a limited number of available
GESIg-ﬂed _NJ il silicon transistors. The results
SDBEIﬁGalIOIIS. showed the first stage was not criti-

cal, any of the 10 transistors could
N.R.K. MFG. & ENGINEERING cO. be used with little effect on the

4601 WEST ADDISON STREET - CHICAGO 41, ILL. = SPring 7-2970 operating characteristics of the
West Coast Representatives TUBERGEN ASSOCIATES 2232 W. 1th St., Los Aageles 6, Caiif. amplifier. The second stage, using
| a 905 transistor, was more critical.

n I — — ~ While all ten of the available tran-

%nnuumu|||mmuun|||m|u||m|mumumnmmmlunn|1|nnmmuuunnmumn|ummmu|unmnmmrnnuuummmum'nulun|m||nu||||uumnmmnnumm; kiatane) conld Belused i HiEt stige;
: W 16mm SOUND-ON-FILM EQUIPMENT FOR TELEVISION NEWSREELS, £ | the overall power gain of the ampli-
= lywood | TV FILM INSERTS AND KINESCOPE RECORDINGS. ..SOLD WITH £ | fier was decreased by 3 to 7 db.
- Holly A 30-DAY MONEY-BACK GUARANTEE. YOU MUST BE SATISFIED! = | However, these results can not be
E £ | considered entirely representative
= T . A = in view of the limited number of
= labmef ) {{2)3) = | transist ilabl

= S ?\ e ,;‘_ o = ransistors available.

= | AN = ‘ =

E A SR A =

_E__ - TRIPOD PORTABLE POWER UNIT CINE-YOICE AURICON PRO-600 SUPER 1200 SOUND RECORDER E

E $325.00 $26950 $695.00 51497.00 $4652.15 $3359.00 E !

= WRITE FOR FREE = | FM/FM Telemeterin

= ILLUSTRATED BERNDT-BACH, Inc. = I / g

§ NFORMGTION 6926 Romaine St., Hollywood 38, Calif. = (Continued from page 79)

systems. One is specified to be
300 KC wide and the other is speci-
fied to be 500 KC wide. It is essen-

HIGH ENERGY, PRE(ISION ety b B, | tial to know which receiver band-

ALL SIZES : d " .
< width is available for use with the
AI- N I ( 0 P E RM AN E N T ALL SHAPES, I system since this often places a
ALL ALNICO GRADES limitation on the modulation of the

FM transmitter.
In a sinewave amplitude modu-
PERM AG lated r-f signal, there are only two

significant side bands and both are
independent of the percentage. of
amplitude modulation. For exam-

services include:

When you need them—as you need them - ENGINEERING

Experimental or production quantities « PRECISION
CUTTING ple:

$E8/°9 fRen reauer EURECISION A 220 MC transmitter amplitude
GRINDING

PERMAG CORP., 210 TAAFFE PLACE, BROOKLYN 5, N. Y. - MAGNETIZING modulated at 70 KC with a sine
' wave may have a frequency spec-

142 For product information, use inquiry cord on last page. Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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trum analysis as shown in Fig. 1.
From this, it is apparent that a
reception bandwidth of =70 KC or
140 KC is adequate. Actually, in
amplitude modulation, it is possi-
ble to utilize single sideband tech-
niques, thus reducing the required
reception bandwidth with effective-
ly no loss in reproduction of the
modulation signal.

However, the analysis is quite
different when the transmitted sig-
nal is frequency modulated by a
sine wave. The sidebands gener-
ated become less easy to determine
since the sidebands depend not only
upon the frequency of the modula-
tion but also the deviation of the
FM transmitter. In fact, under cer-
tain conditions of modulation fre-
quency and deviation, the spectrum
analvsis of the signal shows zero
power at the transmitter center fre-
quency with all of the RF power
distributed among the numerous
sidebands. The sidebands then can
cover a very wide frequency speec-
trum and, although they can be cal-
culated, the calculation can become
rather involved.

Rule of Thumb

Fortunately, there is a rule of
thumb that allows one to be sure
of receiving 909 of the sideband
power in a given bandwidth or re-
ception. This 909 power appears
to be adequate for reproduction of
the original signal.

Simply stated, the rule of thumb
is that with a given bandwidth of
reception, if you subtract band-
width equal to the highest modulat-
ing frequency from each side of the
wiven bandwidth, yvou have left a
bandwidth figure that specifies the
maximum possible deviation. The
maximum possible deviation stated
in &= KC is equal to one half of the
remaining bandwidth.

For example: If we have a recep-
tion bandwidth of 300 KC (same as

150 KC) and if we have an FM
modulating frequency of 70 KC, we
will have left, after subtraction, a
bandwidth of 160 KC, half of which
(80 KC) is available for deviation
of the RF carrier. In other words,
the maximum carrier deviation un-
der this case is == 80 KC. This gives
a modulation index of slightly over
1. However, if the reception band-
width is 500 KC in the same situa-

(Continued on page 144)
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ExfendedRange Audio Oscillator

Mode! 420 is a resistance- capacity
tuned type oscillator with balanced
135 ohm and balanced 600 ohm out-
puts from 20 cycles to 250 KC and
single ended output from 20 cycles
to one megacycle. Output is 100
milliwatts. Distortion is less than1%,
from 100 cycles to 100 XC.

o SEND FOR CATALOG 54A »
m ¢ REPRESENTATIVES IN

b

PREFERRED FOR

U. $. Components double-row Printed
Card Receplacles ore engineered to
meat the criticol demands of printed
¢ircuit applications. Series UPCR-DTP
Receplacles are available with from
& to 22 contacls per raw, for 1/16"
or 3/32 printed cards.

Beryllium copper ‘“‘spnap=in”
contocts with taper-pin terminais are
completely embodied within o high-
compression glass-filled Alkyd mold-
ing. These low resistance <ontacts
have high channel sirength, retaining
lension without stress or distortion.
Availoble with or without polorizing
pins, Series UPCR-DTP Receptacles are
designed to accommodate AMP Series
53 . taper pins.

PRINTED CIRCUITRY

CLOUGH-
BRENGLE

Manufacturers of:

I.LF. Sweep Generators ® Beat Frequency
Oscillators ® Audiomatic Generators @
Band Spread Audic Oscillators ® Extended
Range Avudic Oscillators ® Transmission
® Standard R.F. Signal
® Capacity-Resistance-

Measuring Sets
Generators
Inductonce Bridges ® Coil Checkers and
Other Associated Equipment.

PRINCIPAL CITIES »

SERIES
UPCR-DTP
with **snap-in"’
contact

For specifications ond application information on the entire line of U. 5. Components
printed card and signal circuit connectors, write TODAY to:

#

U.S. COMPONENTS, INC.

associated with U.S. Tool & Mfg. Co., Inc.

454 East 148th Street, New York 55, New York

‘ipioneers in Connectability'’
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HIGH GAIN
DIRECTIONAL

vhf tv transmitting

ANTENNA

AMCI Type 1030
Channels 7 through 13

This 3-bay dircctional array has a
power gain of 20.8 and in conjunction

with a [0-kilowatt transmitter radiates
an ERP of 171 kw — another proven in-
stallation at Station CJLH-TV, Channel
7, Lethbridge. Alberta, Canada. The an-
ienna is the AMCI 3-bay Type 1030-8
with Type Il null fill-in.

AMCI Type 1030 directional anten-
nas provide a controlled horizontal pat-
tern, adjustable to your particular service
requirecments. Write for descriptive bul-
letin B-456.

ANTENNA SYSTEMS —COMPONENTS
AIR NAVIGATION AIDS —INSTRUMENTS

&

ALFORD

Manufacturing Co, Inc

299 ATIANTIC AVE., BOSTON, MASS
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FM/FM Telemetering
{Continued from page 143)

tion, a modulation index of 2.5 can
be achieved (provided there are no
other limiting factors) which pro-
vides better noise suppression in an
FM svstem. Note that this rule of
thumb presupposes that the modu-
lating frequency is sinusodial. If
the modulating frequency happened
to be a 70 KC square wave, the rule
of thumb example is not valid when
only the first harmonic is consid-
ered. The modulation of the trans-
mitter with a 70 KC or 40 KC square
wave was rather common at one
time and there are undoubtedly sys-
tems still in use that do this. This
takes care of the highest frequency
subcarrier. What then of multiple
subecarriers? It is true that each
subcarrier modulating frequency
produces transmitter sidebands due
to the individual subearrier fre-
quency and deviation, however, the
reception bandwidth is not ex-
ceeded, provided the highest sub-
carrier frequency was used in the
rule of thumb calculation and pro-
vided that the maximum deviation
determined by the calculation is
equal to or greater than the alge-
braic sum of the individual subecar-
rier deviations.

Total Deviation

The instantaneous total deviation
is less than the algebraic sum of
the individual deviations during
most of the time that an FM trans-
mitter is modulated by a composite
waveform (linear summation of the
subcarvier oscillator frequencies)
and graphs have been presented
which allow an improvement factor
to be applied. This improvement
factor is based on allowing a cer-
tain percentage of noise (usually
10-3) due to instantaneous over
modulation of the system.

It must be remembered, however,
that, in cases of stating the im-
provement factor, the factor is
based on equal deviations by the in-
dividual subcarrier oscillators. This
situation is rarely observed in pres-
ent day practice. Where the sub-
carrier oscillators present unequal
deviations, the calculation of im-
provement factors become quite in-
volved.

What division of the allowable

Tele-Tech
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'GING—S watts — 100 to 100,000

e ==
Negutive temperature
ang voltage

coefficients

80X

MOLDED RESISTORS

megohms

SERVICE — High voltage equipment such
as electrostatic generators, atomic energy
equipment, etc.

CHARACTERISTICS
— Negative temperature coefficients
— Negative voltage coefficients

— Good stability, durability, mechanical
strength

- Non-deterioration of values due to age

— Non-hygroscopic base specially proc-
essed against humidity

— Compactness (S ==
"u‘s;o'u'
BULLETIN 4905

has full details. Send for a
copy. Attention Dept. QR.

: CZM/A‘ INDUSTRIAL DIVISION |
DENTAL MFG. CO. @ 10 East 40th §t.

New York 16. N.Y.
estern Office: 1833 west Pico Blvo., Los Angeles 6, Callil. 4
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deviation can be made between the
various subcarriers?

Much has been said about the
advantages of the three-halfs power
taper and/or the linear taper for
best signal-to-noise ratio in cases
of week (below receiver limiting)
signals. However, it has been the
experience of this writer that all
channels become noisy, irrespective
of taper or lack of taper, when very
weak RF (less than 6 y.) signals are
present. In addition, systems em-
ploying 6 or more subcarriers be-
come impractical to handle on a
linear or three-halfs power taper
basis since they generally violate
bandwidth requirements and/or
linear system requirements.

The primary objective in setting
up the modulations is to present an
adequate amplitude of signal to the
diseriminator so that limiting
(noise quieting) takes place while
not violating bandwidth require-
ments. In general, on the lower fre-
quency channels, 3 KC deviation is
sufficient (this writer recommends
4 Kc for purposes of engineering
conservatism) and on the higher
frequency channels 8 to 10 KC ap-
pears to be adequate. The channels
in the mid-frequency range can fall
in between these two firures.

Non-Linearity

A source of system non-linearity
(usually not a bandwidth problem)
is in the subcarrier audio modulat-
ing circuit of the transmitter, as
previously discussed in the sum-
mary and in the subcarrier audio
cireuits of the receiving system be-
fore subcarrier separation by band
pass filters. These limitations must
be known and observed if the linear
system operation is to be achieved.

B. Subcarrier Receiver Band-
width. The statements made about
r-f receiver bandwidths apply
equally well to the bandwidth limi-
tations of the subcarrier diserimi-
nators with their associated band
pass and low pass filters (if used).
However, where the receiver has
fixed bandwidths, each subcarrier
band pass filter has a different
bandwidth than adjacent subcar-
rier bandwidth such that each sub-
carrier channel must be considered
separately. Some of the individual
subcarriers have alternate band-
widths which may be specified.

(Continwed on page 147)
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TYPE!uu FFt|IMPED.a 0.D.

WE ARE SPECIALLY ORGANIZED  lemi T 53 o1 35"
T0 HANDLE DIRECT ORDERS OR c2 T 631371 | aa
ENQUIRIES FROM OVERSEAS <23 55 [ 18a a4
SPOT DELIVERIES FOR U.S. €3 | 54 | 197 | .64
BILLED IN DOLLARS — c33| 48 | 220 | .64
SETTLEMENT BY YOUR CHECK ca | 4.6 | 229 1.03
CABLE OR AIRMAIL TODAY €44 41 | 252 [1.03

"M and SM’ SUBMINIATURE CONNECTORS

Constant 50n-G3n-700 impedances

TRANSRADIO LTD. 138 Gromwell Rd. London SW7 ENGLAND

CABLES: TRANSRAD, LONDON

fo meet ALL requirements . . «

specify

CoOm
UEL Guq AT
I:.H‘r:l;j‘ N

USRC

EDGE-LIGHTED
PANELS and DIALS
that meet Spec. MIL-P-7788

STARTING WITH THE “LACKON" PROCESS to
assure maximum accuracy in marking, U. S. Radium
edge-lighting products have heen proven in actual
service 10 meet all other requirements in addition to
dimensional accuracy.

USRC PANELS AND DIALS have also been proven
superior because of their uniformity of lighting, ex-
ceptionally good contrast, reflection and gloss char-
acteristics, scratch and humidity resistance, and
ability to withstand repeated cleaning.

Ty

SUX ramy

iR "EE,;;'J'
oy

203 pyy
F‘-;'JTJ- .

Oy
e

s
=175

a0y 5T
Stag MP
o

P,

The unmatched quality of USRC products results
from 40 years' experience in light engineering, radia-
tion materials and associated items,

T — Contact our nearest sales and service office for 4

% information or assistance in the design stage. .I
-._.-.- -._|' i I £

UNITED STATES RADIUM CORPORATION

Soles Dfees of: 23

Flanis and Labar
aarl 51, Mew York 7, M. Y.
aga 44, 11,

wood, Colif.
s S5q., Torante, Can.
Switzerland

4624 W. 'Woshinglan

2420 ¥ineland Ave., M. Hol
-Kirk, Lid., 21
34 Chemin Krieg, Genevo,

M. Hollywoed, Calif.
Toranbe, Cenada

For product information, use inquiry card on lost poge.
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ELECTRONIC ENGINEERS

WRITE FACTORY —FREE "MINI-GATOR" AND CATALOG

Pl eller Elec 20C

146

NEW KAY

Ligna-Sweep

MODEL "C”

Low Cost, Lab Quality All Electronic Sweeping Oscilla-
tor For Alignment of Television, FM Radio, Video and
Complete YHF Band Pass With Automatic Gain Control

Designed for laboratory, production line or service shop, the new
Kay all eleetronic Ligna-Sweep Model “C" gives variable center
frequency and sweep width with high output automatically held
constant over frequency sweep and frequency band. The following
frequency ranges are covered by six switched bands.

Television: All IF and VHF channels with fundamental frequency output of
1.0V “na into 73 ohms. Sweep width rariable to at least 20 mec at VHF. 15
me at

FM Radio: Range 80-120 me¢ with fundamental frequency output of 1.0 V

rard inte 75 ohms. Sweep width variable 100 ke to at least 20 me. 10.7 me
IF band pass with beat frequeney output of 0.25 V rms into 75 ohms sweep
idth variable 100 ke to ¥ me.

VHF Band: Range 30 to 220 mc with fundamental frequency output of 1.0 V
s inle 75 ohms. Sweep width variable to at least 15 mc.

Video: Kange 100 ke to 12 mc with beat frequency cutput 0.23 ¥V rms into 73
ohms. Sweep width variable 100 ke to 12 me.

OTHER SPECIFICATIONS:
Flatness: Flat within =+ 0.4 db over widest sweep.
Sweep Rate: Varlable around 60 cps. Locks to llne frequency.
Attenuators: Switched 20 db, 20 db, 10 db and 6 db, Dlus continuously vari-
ahle & db.
Freauency Indication: Direct reading calibrated dlal 3
Deflection Voltage: Llnear sawtooth separately available. No phaslng controi.
Power Supply: Electronically regulated 105 to 125 volts ac, 50-60 cycles.
Price: $350.00 F. 0. B. Plant.

WRITE FOR NEW KAY CATALOG

KAY ELECTRIC COMPANY TT-5

14 Mable Ave. Plne Brook, N.
CAldwell 6-4000

Use "KLIPTITE"
TERMINAL BLOCKS
{Molded, Barrier-type)

with ANGLED TABS Moade

for AMP, Self-locking Wire

Terminals.

SINGLE & DOUBLE POLE
ELECTRONIC SWITCHES

Tabs are plated brass
ond come eyesletted to
block, or separotely. Tab
combinations in vorious
ongles, or flat, for single
or multiple conmections.
Severo! sizes ond number
terminols.

Other terminel blocks
available in opproved
moterials ronge from
subminiature (shown) to
jumbo (90 omps).

Toggle handle, aircroft
type. Beokelite housing.

% With screw terminals, or

solder lugs. DC, or AC
up to 1600 cycles. One-
hole mounling.

EVERYWHERE!

® Heed a colleague who
never did, and ask for your
FREE MUELLER CATALOG
of ELECTRIC CLIPS AND
INSULATORS. Do it today,
while you’re still young!
You'll make better connec-
tions in the future, with this
handy illustrated index of
electric clips for every type
of quick test connection.

We've been making newer and better clips
since 1908 and recently designed the world’s
only truly miniaturized test clip. It’s called the
“Mini-gator”, and is so inexpensive we’ll send
you a free sample along with the catalog.

THE “MINI-GATOR"

Shown octual size

15851 EAST 3ist STREET . CLEVELAND 14, OHIO

For product information, use inquiry card on last page.

ARE YOU READY FOR
DIRECTIONAL
REMOTE CONTROL?

The Rust Model 108D and Model RI-136

Phase Monitor have been designed as a re-

ligble combination

to accommodate such

operation when authorized by the FCC.

For more information about this remote
contro] combination for broadcasting sta-
fions, write, wire or phone us today.

24
FUNCTION
SYSTEM

F#USk industrial co., inc.

130 Silver 5t. Manchester, N.H.

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956
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vse ROHN

ommunication
and
micro-wave

towers

featuring these
special advantages

C

® Self-Supporting from 50 feet
to GG feet or up to 200 feet to
300 feet when guyed!

® Hor-Dipped Galvanizing
Throughout — Finest Protec-
tive Coating. Also available in
weather-resistant double-coat
enamel.

® Easily and Quickly Erected.
Towers are in 10-foot sections;
two workmen can erect a 60-foot
tower in only two to four hours!

@ Excellent Design and Work-
manship — both proven thor-
oughly through the test of time
— thousands of Rohn installa-
tions!

® Economically Priced — Saves
you money because you can buy
Just the right Rohn Tower to fill
your requirements.

® Variety of Rohn Sizes and
Models: No. 6 with 1215 tri-
angular design for guyed heights
up to 120°, 50’ self supporting;
No. 20 features 14" triangular
design for heights up to 160;

No. 30 has 18" triangular de-
sign for heavy duty use; the
No. 40 for extra heights up to
300 fcet or for extraordinary
wind or antennz loading — self-
supporting to 66 fect!

GET COMPLETE INFORMATION,
PRICES AND CATALOG. WRITE,
PHONE OR WIRE FOR
NEAREST SOURCE OF SUPPLY

ROHN Representatives coast-to-coast

ROHN Manufacturing Co.

116 Limestone, Bellevue
Peoria, IlHinois

*Pioneer Manufacturers of TV and Com-
munication Towers of All Kinds.”

Tele-Tech & ELECTRONIC INDUSTRIES - May 1956

| completely filled with side band |

FM/FM Telemetering
(Continued from page 145)

The
each subcarrier oscillator can be
de, ac both sinusoidal or non-sinu-
soidal, pulses, or combinations of
these waves. When the modulating
signals are dc or low frequency ac
sine waves, the problems are easily
resolved. However, if mnon-sinu-
soidal wave forms are used as mod-
ulation signals, the problem of
proper utilization the bandwidth of
the discriminator is more difficult.

In essence, the best signal to
noise ratio is achieved when the
bandwidth of the reception filter is

power. If the side band power is
signifiecantly greater than or is sig-
nificantly less than the reception
band pass filter, the system is mere
susceptible to noise. Then, in this
application, the best signal to noise
ratio is not a funection of a large
modulation index. Admittedly, in

. FM signals, a modulation index of
| 5 has better signal to noise char-

acteristics than a modulation index
of 2, provided the reception band-

| width is designed to handle this

index. In the case of FM/FM tel-
emetry, where reception band-
widths are fixed and the frequency
spectrum of the modulation is fixed,
attempts to achieve an arbitrary
modulation index can only lead to
trouble. Not only does the indi-
vidual subcarrier become noisy, but
extreme cases can cause adjacent
channel interference due to sig-
nificant side band power appearing

| within the adjacent chanmel band-

width.
Square Wave

In considering square wave mod-
ulation (also known as commuta-
tion or PAM/FM/FM) signals
placed on a subcarrier, it is not
valid to assume that the first har-
monic of the signal is the only
harmonic of significance. Usual
practice requires the consideration
of at least the fifth harmonic.

If one follows the concept of fixed
reception bandwidths in telemetry,
it is possible to achieve, with a
great degree of reliability, better
frequency response (at the expense
of deviation) than is listed in the
Research Development Board
(RDB) recommendations for FM/
FM telemetry.

wwWw americanradiohistorv com

information signal fed to |

... bigh efficiency even
at l_o_ti/ plate voltages

IPENTA

’”} PL-6549
BEAM POWER PENTODE

This rugged, versatile power package,
when used as a class C amplifier,
delivers 60 watts at 600 volts...
110 watts at 1000 volts ... with driv-
ing power less than % watt. An effi-
cient modulator, amplifier or oscillator.
Provides distortion-free, high peak
power for class AB, single sideband
service. Beam pentode construction
offers a combination of peak power
and linearity unattainable with conven-
tional tetrodes. Rugged —ideal for all
¢ mobile applications.

ratings

Filament —Thoriated Tungsten
{quick heating)

Voltage . . . . . . . 6.0 volts

Current . . . . . . . 3.5 amps
Plate Voltage, Max, . . 2000 volts
Plate Current, Max. 150 ma.
Screen Voltage, Max. 600 volts
Plate Dissipation, Max. . . 75 watts

o

PENTA offers a complete line of power
diodes, triodes, tetrodes, pentodes for
many a-f and r-f applications, hydrogen
thyratrons and vacuum relays. For
power tube information, write for data
file 203.

PENTA

laboratories, inc,

| 316 N. Nopal $t., Santa Barbara, Calif.

For product information, use inquiry card on last page.
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» INDISPUTABLY. .

the world’s bhest
microphonesﬂ/x

TELER
D>
Dept TT \/

\
7 Pork Ave.

8 - !
VI sockETS =S\

/ Jones Series 300 illustrated. Si;igf;,ﬁ?h |

it JONES
2 PLUGS
S AND L .-

4

Ask about the

new CM-51 MERICAN
{only 412" high)

Write for com- E.ITE. INC.

plete details

P-3056-CCT small Plugs & Sockets for 1001 Angle Brackets. ELECTRONICS OPPORTU NITI ES

Plug, Cable Clamp  yYses. Cap or panel mounting. s

in Cap. Vice President-——Engineering ....ovuuun. i ... .. $20-30,000

] VI.l‘.E President—Manufacturing ...................... 20-25,000

® Knife-switch socket contacts @ Metal Caps, with formed Director of Purchases .............. r AMBCHAN = 353 8.3 7 & 15.18,000

ohosphen Raenzs; eolnHln Thre lietkige; ;N;rksf Tﬂanager ................................... 15-18,000

ey lant Managers ..., ... ... L L L 12-15,000

p . ) Chief Engineer ..................... 14-17,000

e Bar type Plug contacts brass, ® Made in two 1o 33 contacts. g P;od;l_ci' B‘evelopmeni’ Managers .. .. 12-15,000

e A e roduction Manager . ....... ... ... L., 10,000

We have a tremendous need for Design & Development Personnel
in_just about every phase of Electronics R, D&D.

tion of 5/32" by 3/64", ® For 45 volts, 5 amperes.
Efficient at much higher ratings

= . I SUpPervisory EngIneers| o .as e e bl sl €5 Shsea v - « LEE SE 12-18,000
® Insulation molded bakelite. o circuit characteristics Senior Engineers ......................ieeiieiiiil] 8-12,000
t ® All Plugs and Sockets polarized. permit. IP.  ENQINEETs pruryg s et BERid b iund H5 - e hagaa s 35 §ALE S 5. 8,000
Ask for Jones Catalog No. 20 showing complete line of Electrical Con- Companies pay all fees and relocation expenses.
necting Devices, Plugs, Sockets, Terminal Strips. Write or wire today. All inquiries handled confidentially.

HowaArp. B.JONES DivisSioN e L e

CINCH MANUFACTURING COIPOIA.TION . CORNELL PERSONNEL| INc.
CHICAGOQ 24, ILLINOQIS 14 E. Jockson Blvd. Chicaga 4, IMinois
SUBSIDIARY oF_UNlYED-CAII FASTENER CORP. Suite 1206 WAbash 2-8550

ELECTRONIC INDUSTRIES

IN JULY . .. IN AUGUST . . .

—featured as a bound-in section of issue— 5th annual WEST COAST ISSUE, featuring WES-
® ELECTRONIC PROCUREMENT-PRODUCTION CON 1956 (Western Electronic Show & Conven-

DIRECTORY 1956-1957. An organization and tion).

directory of key personnel in Air Force, Navy o .

and Army agencies. ® Highlights preview of the WESCON program,
® GUIDED MISSILE INDUSTRY—Will contain the technical papers, exhibitors, meetings, new

first complete "Who's Whe'' in purchasing in products, etc.

the guided missile industry.

® The names of engineering personnel recruitment
managers at private contractors and govern-
ment guided missile installations will be listed.

The great demand for previously published pro-

e TWO WEST COAST DIRECTORIES: !) Manu-
facturers—avionic and electronic; 2) Distributors
and Representatives.

. . itori i hnological
curement directories and charts by Tele-Tech & ® Editorial features COVERING new_es+ tec 9
ELECTRONIC INDUSTRIES points up the reference developments. 29-500&'&;“0'3:";5%@ exlfm
value of this editorial feature to the electronic in- distribution at the {Los

ﬂ dustry. Angeles, August 21-24). F
PLAN YOUR ADVERTISING FOR THESE TWO OUTSTANDING ISSUES — NOW!
TELE-TECH a
CHILTON COMPANY ELECTRONIC mﬂﬂ
480 Lexington Ave., New York 17, N. Y. INDUSTRIES
PLAZA 9-7880
e S P I

148 For product information, use inquiry card on last page. Tele-Tech & ELECTRONIC INDUSTRIES < May 1956
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High level positions now
available for far-seeing.
higher calibre Engineers in
the CROSLEY Radic and
Television Laboratories.

The CROSLEY expansion
and development program
is in its early phases. We
need leader-type Engineers
who can “take hold” and
see important jobs through.

We are placing special em-
phasis on new applications
in color and monochrome
television. On the radio
side, we are working on
transistorized miniature
radios and printed circuits.

If you're an Electronic,
Electro-Mechanical or
Mechanical Engineer, we'd
like to talk with you about
a future with CROSLEY.
Salaries will be in line with
ability and responsibility.
Here are the various areas
in product design. applied
research and advanced
development where we
have openings:

N

SUPERVISORY ENGINEERS
PROJECT ENGINEERS
SENIOR DESIGN ENGINEERS
DESIGN ENGINEERS
JUNIOR ENGINEERS

Please send us o written resume or
contact the director of Engineering.

CROSLEY
wBENDIX

Home Appliances Divisions

AVCO

MANUFACTURING CORPORATION

DEPT. 13 ’

1329 Arhng'on Sfreef
‘ Cincinnati 25, Ohio ,
Kirby 1-6600 . .i

r
!

Tele-Tech & ELECTRONIC INDUSTRIES ¢« May 1956

Space Satellite
(Continued from page 11)

There a spinning movement will
be imparted to the third stage
rocket to insure directional sta-
bility. By that time, the third
stage will be set on its course; the
second stage will drop off; and the
third stage will start firing.

The third stage rocket carrying
the sphere has no guidance system.
Its job is to boost the satellite’s
speed to approximately 18,000 MPH.
This high speed, necessary to coun-
teract the earth’s gravitational
pull, will be attained at the rocket’s
burnout.

At burnout, the satellite may be
nudged ahead by means of a re-
leasing device in the nose of the
rocket. Therefore its speed will be
slightly greater than that of the
rocket shell, which will not drop to
the earth, but will trail the satellite
until atmospheric drag causes both
gradually to slow down and spiral
toward a lower atmosphere.

Through friction induced by
passing into this denser atmos-
phere, both satellite and rocket
will burn briefly and disintegrate
after the manner of meteors.

The Martin Company is prime
contractor for the Vanguard
launching vehicle, General Electric
Company has a contract with Mar-
tin for the rocket motor to be used
in the first stage, which is an ad-
vance of the Viking rocket built
for the Navy.

Multiplexer
(Continned from page 82)

pulse stretchers. Fig. 9 gives an
idea of the magnitude of the com-
mutation pulse. In this photo-
graph the elapsed time between
the two separate pulses is 20 ys so
that the commutation pulse is
over in about 2 ps.

The effect of the commutation
pulse depends markedly on the
way the whole system is being
used. If a display of the form
illustrated in Fig. 7 (i.e. a line
sequential system 1is involved)
then the only limitation that the

(Continued on page 150)
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3 Relay Types
by FILTORS, Inc.

Now a Leader in the
Sub-Miniature Relay Field

NEW—DPDT

SUB-MINIATURE
Actual Size

Engineered for critical " 4
|.-rr1 -.‘:5 \".
1 ']

Airborne and Guided
Missile Applications

TYPE: M26FC6

CONTACT RATING:

2 A. Res. at 26.5 vde
or 115 vac

Dia: .635

Mta. Ctrs.: .875

Shock: 50 G

Vibration: 10 G

at 5 to 2000 cps A o (e
Amb. Temp.:—65°C to +125°C. ’W
Weight: .3 oz.

® & & © & & & & 0 & & & O o o @

NEW-LATCHING  suB-MINIATURE
Magnetically Held— 6PDT

Electrically Reset Actual Size
UNBELIEVABLY SMALL
FOR_A
LATCHING
RELAY

TYPE: L26F18
CONTACT RATING:

3 A. Res. at 26.5
vie or (15 vac Jf‘l
— +

Mtg. Ctrs.: -
1.406 G‘
Shock: 50 G 5
Vik.:10G at 5 "‘m.‘, -
to 300 cps T e e LYY
Amb. Temp.: —65°C "x_"‘-él:'?,lxw. I
to +125°C I (o R
{Also_available in
2PDT and 4PDT)

Weight: 3.3 oz.

e & & & & © & & 5 & & O O O @+ @

SUB-MINIATURE 4PDT

The Smallest Actual Size
Hermetically-Sealed =7

4PDT Relay A};L :
Available Today ;II o é‘

TYPE: 265R12
Mtp. Centrs.:
1.406

Shock: 50 G

Vib.: 10 G at
5 10 500 cps

Amb. Temp.:—65°C
to +125°C

Welght: 2.6 oz.

MIL SPECIFICATIONS

All Made to MIL-R-5757B and MIL-R-25018
{USAF)

DRY CIRCUIT RELAYS AVAILABLE
IN PRODUCTION QUANTITIES

Write Today For New Catalog Listing
Sales & Engineering Office Nearest You

FILTORS., INC.

30 Sagamore Hnll Drive
Port Woshington, L N. Y

Canadian Office
MJS ELECTRONIC SALES LTD.
P.O. Box 240, Ajax, Ontario
Tel.: EMpue 8-3804

xport Office:
MAURICE 1. PARISIER & CO.
1860 Broadway, New York 23, N. Y.
Cable Address:
MIPARISIER NEW YORK

For product information, use inquiry card on last page. 149
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A Great New

MAGNECORDER

for industrial
applications

In professional fields, Magne-
cord has long been established
as the first choice. Now the
P60-A Editor sets new stand-
ards in the industrial applica-
tion of sound.

The Editor has all the easy,
accurate editing features of
the most expensive models —
with the greatest number of
operating features ever built
into a tape recorder for such
a low-cost investment.

Before you decide, check the
specifications of the new Editor.
To be convinced, hear and
operate the Editor yourself.

Whatever your requirements, there's
a Magnecorder to fit the iob. The Hi-Fi
Pro or the Citation is an excellent
accessory unit ot moderate cost. The
fobulous M-90 is the finest profes-
sional tope recorder made today,

150

Mognecord, inc.
Fie (e 5:;‘ ‘Eﬁy‘&u‘?éﬂﬂ;
1101 5 KILEOURM AYE., Dapt. 71-3

CHICAGD 24, ILLIMOIS

For product information, use inquiry card on last page.

Multiplexer
(Continued from page 149)

commutation pulse imposes is that
its duration must not be long com-
pared with the duration of one
scanned line. This is a somewhat
arbitrary limit and probably
means that the minimum dura-
tion of each sampling period must
not be less than about 10 ps.

If on the other hand, we are
using the multiplexing system in
its more fundamental way, name-
ly, as a means of point by point

Nrn s

—_ AN AN
Vv

v

Fig. 7: Display for line sequential system
sampling of a complex wave with
the intention of re-constructing
the wave so sampled, then we see
that the effect of the commutation
pulse will be to introduce ampli-
tude errors and some measure of
cross-modulation between the suc-
cessive samples. Again, the limit
is somewhat arbitrary but prob-
ably a 5 or 10 ys. Sampling period
is about the minimum in most ap-
plications. If we take 10 ps as
the minimum which is fairly safe,

/’ SWITCHING

lesnss
Rér |
swrrcnms . Reeem,

STARTS 1

£ . N
=

| fiME

Fig. 8: Noise in multiplexing system

then the maximum sampling rate
for each of the 10 channels is
clearly 10 KC so that by informa-
tion theory it follows that the max-
(Continued on page 152)
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CONDUCTORS

Make protolype
circuits quickly,
easily and
economically

EAAF Conductors are the finest elec-
tronic processed foils that you can buy.
Its use as a hasty circuit maker, small
production runs and general laboratory
use has made it a welcome addition to
many pressure worked Engineering De-
partments and Imagineers.

Printed Circuit Sound Film

Aluminum foil with conducting type
pressure-sensitive adhesive, 4", 3",
14", 17 x 0.0008”. Resistance from 0.08
thru 0.022 per lineal foot. Copper and
lead foils now available.

SPECIAL INTRODUCTORY OFFER
EAAF conductors. Protective foil lac-
quer, aluminum flux, $5.00. Write for
booklet illustrating the many diversified
applications.

Magnetic Tape

MODERN
ADHESIVES &
ELECTRONICS, INC,

402 Garden Blyd, Garden Cliy 56, L L N Y,

“As New York's fastest-growing re-
cording studio, we’re known for equip-
ment excellence—so we chose AIC Re-
verberation Units,” says Vice President
Richard Olmsted of Olmsted Studios,
New York City.

| Model 42A Reverberation Unit simulates
reverberation of a reom of any size, using
a magnetic tape joop system w ‘ith SEVEN
HEADS. Switching heads produces vari-
ous special effects as well as natural rever-

. beration.

The unit features built-in variable equali-
zation for special effects; continuously
adjustable reverberation time; and no
pressure pads—resulting in better tape
motion and reduced head wear. Size is

17% x 19”. Price is $1375.00.

Write for complete data on Model 42A
and on owr INTERMODULATION
METERS.

ol

& uhdl: COMPANY INC

Dept. T, 133 West 14 St.. New York 11, N. Y.

Tele-Tech & ELECTRONIC INDUSTRIES = May 1956


www.americanradiohistory.com

Tele-Tech & ELECTRONIC INDUSTRIES ADVERTISERS
MAY, 1956

ADMIRAL CORP. ... i o 96
Agency—Cruttenden & Eger Assoc.

AEROYOX CORP. .................... 4
Agency—Austin C. Lescarboura & Sioff

AIRCRAFT RADIO CORP. .................. 134
Agency—Burke Dowling Adoms, Inc.

ALFORD MFG. CO., INC. .................. 144
Agency—Engineered Advtg.

ALLEN-BRADLEY CO. ......... 52
Agency—Fensholt Adv. Agency

AMERICAN ELITE, INC. .................... 148
Agency—Manhattan Advtg.

AMERICAN LAYA CORP. ................ 31

Agency—Power and Condon Advig.

AMERICAN MICROPHONES, ELECTRONICS
DIV., ELGIN NATIONAL WATCH CO..... 13

Agency—Waldie & Briggs, Inc.

AMPEREX ELECTRONIC CORP. ............ 49
Agency—Shappe-Wilkes, Inc.

AMPERITE CO.,, INC. ................ccon 124
Agency—H. J. Gold Ca. Adwvig.

AMPHENOL ELECTRONICS CORP. ......... 50
Agency—Burton Brown Advtg.

ARNOLD ENGINEERING CO. .............. 40
Agency—W. 5. Walker Advtg., Inc.

AUDIO DEVICES, INC. ............oovnnn. 87

A ency—Morsfeller,
eed, Inc.

AUDIO INSTRUMENT CO., INC.
Agency—Krate-Basch Assoc., Inc.

AUTOMATIC METAL PRODUCTS CORP..... 152
Agency—Davon Assoc.

Pickard, Gebhardt ond

BELL TELEPHONE LABS.
Agency—N. W. Ayer & Son, Inc.

BENDIX AVIATION CORP., RED BANK DIV.. 20
Agency—MacManus, John & Adams, Inc.

BENDIX AVIATION CORP., SCINTILLA DIV. 3%
Agency—MacManus, John & Adoms, Inc.

BERNDT-BACH, INC. ... .................... 142
Agency—Abbott Kimball Co. of California, Inc.

‘BOEHME, INC., H. ©. ..................... 140
Agency—William A. Bottista, Inc.

BOURNS LABS. ... .............coiiiiniinn. [
Agency—Allen, Dorsey & Hotfield, Inc.

BURNELL & CO. INC. .................... 14

Agency—Mohr Assoc., Inc.

BURRCUGHS CORP., ELECTRONIC INSTRU-
MENTS DIV. . .. e

Agency—The Harry P. Bridge Co.

BURROCUGHS CORP., RESEARCH CENTER.. 105
Agency—B. K. Davis & Bro.

BUSSMANN MEG. CO. ..................c... 30

CANNON ELECTRIC CO. .................. 19
Agency—Willard G. Gregory & Co.

CHILTON CO. .. ... .. i 148

CINCH MFG. CORP. ...............c...tn 83
Agency—D. T. Campbell, Inc.

CLEVELAND CONTAINER CO. ............. 58
Agency—Nesbitt Service Co.

CLIPPARD INSTRUMENT LAB., INC. ....... 130

Agency—Tom Talley Advtg., Inc.

‘Tele-Tech & ELECTRONIC INDUSTRIES + May 1956

CLOUGH-BRENGLE CO. ................... 143
Agency—Symonds, MacKenzie & Co.

COLLINS RADIO CO. ... ..ol 43
Agency—W. D. Lyon Co.

CONRAC, INC. ... ... i, 131
Agency—Leech Advig. Co.

CORNELL-DUBILIER ELECTRIC CORP. ..... 133
Agency—Friend-Reiss Advtg.

CORNELL PERSONNEL, INC. ... ........... 148

CORNING GLASS WORKS ................. BS
Agency—Charles L. Rumrill & Co., Inc.

CROSLEY & BENDIX HOME APPLlANCES
DIVS., AVCO MFG. CORP. ...............
Agency—Roberi Acomb, Inc.

DONNER SCIENTIFIC CO. ................. 29
Agency—Wank Lougee McDonald & Lee
EISLER ENGINEERING CO., INC. ......... 140
Agency—The Powerad Co.

EITEL-McCULLOUGH, INC. ................ 26
Agency—Evans, McClure & Assoc.

ELECTRICAL INDUSTRIES ...........e.. .t 59
Agency—George Homer Martin Assoc.

ELECTRONIC CHEMICAL CORP. .......... 152
Agency—George Gera Advig.

ELECTRONIC TUBE CORP. ................. 132
Agency—B. W. Stelle Advig.

ELECTRO-VOICE, INC. ..................... Bb
Agency—Henry H. Teplitz Advtg.

ERIE RESISTOR CORP. ..................... 38
Agency—W. 5. Hill Co.

FAIRCHILD CONTROLS CORP. ............ |
Agency—G. M. Basford Co.

FARNSWORTH ELECTRONICS CO. ......... 123

Agency—Chamberlin-Junk Advig., Inc.

FEDERAL TELECOMMUNICATIONS LABS... 118
Agency—J. M. Mothes, Inc.

FILTORS, INC. ... oot 149
Agency—LaPorte & Austin, Inc.

FREED TRANSFORMER CO., INC. .......... 154
Agency—Franklin Advig. Agency

FUSITE CORP. ... i iiiineee e 17
Agency—Perry Brown, Inc.

GABRIEL CO. ... .. i 125
Agency—Engineered Advtg.

GATES RADIO CO. ...........cccoveiiiinn 36

GENERAL ELECTRIC CO. .........cevven... 29
Agency—Maxon, Inc.

GENERAL RADIO CO. ..................... 27
Agency—K. E. Morang Co.

GENERAL TRANSISTOR CORP. .......... 152
Agency—A. D. Adams Advig.

HEWLETT-PACKARD CO. ........oovvinan.. 51
Agency—L. C. Cole Co., Inc

HUGHES AIRCRAFT CORP. ............. 98, 115
Agency—Foote, Cone & Belding

HYCON EASTERN, INC. .............. v.... 56
Agency—Louis K. Frank Ca.

HYCON ELECTRONICS, INC. .............. 47

Agency—Hixson & Jorgensen, Inc.

(Continued on page 153)
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For product information,

|
Gives You Extended

Coverage from
100 Kc to 940,000 Kc

PRECISION GRID-DIP METERS

Pawer Supply
£r5.00

MODEL 59-LF QSCILLATOR UNIT
i
| -

Freguency Reangs:
100 e ta 4.5 Me
Price - Qrscillator Unie
IHead) anly $%8_ 50
with Pawer Supply
$148.00

MODEL 5% OSCILLATOR UNIT

Freguency Rangae;
2.2 Mc to 420 Mc ﬁ

| ' Piiew = Dactiatar Uni
{Heaod] only $98.50
wilh Power Supply

l 31&38.00

! MODEL 59-UHF OSCILLATOR LMIT

Frequency Ronge:
430 Me fa 40 M,
| Price - Qscillaber Unii
Headlanly 5123.00
I owwith Pawer Sepply
| £1%E.00

Measurements’ Megacycle Meter is now avail-
able in a choice of three oscillator heads
providing frequency ronge coverage from
100 K¢ to 940,000 Kc. Thus, the utility of
this versatile instrument has been extended,
making it, more than ever, indispensable to
anyone engaged in electronic work; engineer,
serviceman, amcateur or experimenter.

LaboaZiry S linctoad (1
MEASUREMENTS CORPORATION

HEW JERSEY

BOONTON =

use inquiry card on last page. 15
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SPECIAL
FORMULA
FIBERGLASS

LOW L0SS
SHOCK

SHAPE &
SPACING OF
METAL
COMPONENTS
T0 YOUR
SPECIFICA.

STOP BREAKAGE!
Get Automatic’s New
“HIGH-STRENGTH" Rotor

Shafts,Plunger Rods
& Connecting Rods!

Stop worrying about the break-
age problem of ceramics and
steatite. Automatic’s "Hi-
Strength” rods and shafts are
the revolutionary answer to the
problem of transmitting me-
chanical motion to electrical
components without electrical
loss.

SHOCK PROOF...

“Hi-Strength’’ rods have 5 times the
tensile, 4 times the flexvral and 12
times the impact strength of steatite.

LOW LOSS...

Special formula fiberglassinsures ex-
cellent electrical charocteristics un-
der most operating conditions.

Compare the physical and elec-
trical properties of Automatic’s “'Hi-
Strength” with steatite as tested
and certified by the United States
Testing Laboratories, then specify
..""Hi-Strength.”’

WRITE, WIRE OR PHONE FOR FUR-
THER INFORMATION AND TECHNICAL )

METAL PRODUCTS CORP.

217 Berry Street, Brookiyn 11, N. Y. » EVergreen 8-0364

152

For product information, use inquiry card on last page.

Multiplexer

(Continued from page 150)

imum usable band width in each
of the separate channels is 5 KC.

2. Magnetron Noise. Fig. 10
shows a picture of the 10 different
levels for the Beamplexer in the
absence of any input signals.
These levels have been set by ad-
justment of R, in Fig. 4. However,
for channel #7 the clamping diode
d-1 of Fig. 4 has been omitted and
it will be noted that this channel
contains a good deal of noise due
to direct transmission of electron
turbulence in the magnetron into
the gate signal path. The switch-
ing transient is also very much
longer when the diode is omitted.

20 NS,

Fig. 10: The 10 levels, in absence of input

This is due to the relatively long
natural time constant in the cath-
ode of the gate tube.

Beamplexer Characteristics

Equivalent noise input at grid of gate
output—135 mv.

Commutation puise length {(to 5%
point)—approximately 1.5 us.

Input impedance for sigmal circuit—
0.5 uf in series with 10 KQ

Maximum input voltage range, (5%
linearity) * 15 v.

Band width of yating amplifier—3500
KC

Maximum switeching rate, contact to
contact—200 KC

Minimum rest time on each channel
(limited by comanutation pulse in-
terference)—10 vs.

Input triggering pulse—.5 v.
MO

Maximum output voltage range, (5%
linearity) = 15 v.

inte 1

Improved Gating Systems

As mentioned, the gating sys-
(Continued on page 154)
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~—The New NO-NOISE——

Tele-Tech &

GENERAL
TRANSISTOR...

rapidly
becoming

one of the
largest
manufacturers
of transistors
in the

world

WRITE FOR NEWEST TECHNICAL BULLETINS
plont no. 1

95-18 Sutphin Blvd., Jamaica, N. Y.
plont no. 2 AX 7-3450
130-11 90th Ave., Richmond Hill, N. Y. -

TUNER TONIC

WITH PERMA-FILM g

Cleans, lubricates, re-
stores all tuners includ-
ing wafer tvpe.

Won't change or affect
cabaeities, inductance
or resistance. \Won't
harm  insulations or
precious Inetals, naor

attack plastics.  For ]
television, radio and L B
¥AL Eliminates  all --

noise. oxidation and
dirt indefinitely.

Non - oxie, non - in-

flammable. insures
trouhle-fiee perform
ance.
Netto $J.25
service-
men
Extra ¢conomlical ] iJ i Y
because a small s
amount does s
Y the jab! 1Eas
\ % ® RESTORES
A o WBRICATE
. . S i

% oo’ ,ﬂ‘ .,\"
Jp‘

‘ '.uo\ac "“

“w, VYolume Control and

_,.— ov‘ Contact Restorer
with Perma-Film
et to
Cleans. lubricates. protects.. s’imm $2 25
nat a carbon-tet solution. Stin

av:ulah]e in the new 6 oz. spray
can. 2 oz. bottle $t.00 Net to servicemen.
Also available in 8 oz. bottles and quart eans.
At your nearest distributor

ELECTRONIC CHEMICAL CORP.

813 Communipaw Avenue, Jersey City 4, N. J.

ELECTRONIC INDUSTRIES * May 1956
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Tele-Tech & ELECTRONIC INDUSTRIES ADVERTISERS
MAY, 1956—continued

INTERNATIONAL BUSINESS MACHINES
(el o ] Y e o e B8 A G 00 E A B Ea 6 B 6 AR AR BOAASEEAE 163

Agency—Benfon & Bowles, Inc.

INTERNATIONAL RECTIFIER CORP. ........ 54
Agency—Western Advig. Agency, Inc.
INTERNATIONAL RESISTANCE CO. ...... 18, 19

Agency—Arndt Preston Chapin Lomb & Keen,
Inc.

JFD MFG. CO., INC. ... .............. .. 12
Agency—Delphi Advfg
JOHNSON CO., E. F. ..............,....... 128

Agencv—Fnresfone Goodmon Advtg. Agency

JONES DIV, H. B, CINCH MFG. CORP.... 148
Agency—Symonds, MacKenzie & Co.

KAY ELECTRIC CO. ... ......ciiiiiinnnn, 146
Agency—Jasephson, Gulick & Cuffori Advig.
KEARFOTT CO., INC. ... ........cciin it 126
Agency—Western Advtg. Agency

KESTER SOLDER CO. ....................... 37
Agency—Poul J. Steffen Co.

KULKA ELECTRIC MFG. CO., INC. ..... .. 146

Agency—L. D. Blehart Cao.

LAVOIE LABS., INC. .. ........cocvvinr. .. 154
Agency—Molcalm Severance Co.

LOCKHEED MISSILE SYSTEMS, DIv. LOCK-

HEED AIRCRAFT CORP. ................. 109
Agency—Hal Stebbins, Inc.
LORAL ELECTRONICS CORP. ............ . 45

Agency—Richord & Gunther, Inc.

MAGNECORD, INC.
Agency-—Arthur Towell, Inc.

MALLORY & CO., INC., P. R. .. ........... 16
Agency—Aitkin-Kynett Ca.

MEASUREMENTS CORP. .. 151
Agency—Frederick Senith Advfg Agency

MELPAR, INC. ..... ...
Agency—M Belmont ver Siondug, Inc.

MIDLAND MFG. CO., INC. ............... 122
Agency—Potts Woaodbury, Inc.

MODERN ADHESIVES & ELECTRONICS, INC. 150

MOTOROLA, INC. ... ... e
Agency—Kolb & Abroham Advig.
MUELLER ELECTRIC CO. .................. 146

Agency—PDA Advig.

NJE CORP. ... .o Cover 3
Agency—Art.Capy Advtg. Agency

NON-LINEAR SYSTEMS, INC. .............. 93
Agency—Phillips-Romsey Co.

NORTHROP AIRCRAFT, INC. ............ . 120
Agency—West Marquis, Inc.

N.R.K. MFG. & ENGINEERING CO. ....... 142

Agency—Kreicker & Meloan, Inc.

OHMITE MFG. CO. ............ccoviiiin .. 53
Agency—Fensholt Advtg. Agency

ONAN & SONS, INC., D. W. ... ... ... 138
Agency—Graves & Assaciotes, Inc.

ORRADIO INDUSTRIES, INC. .............. 28
Agency—Shoppe-Wilkes, Inc.

PENTA LABS., INC. .......... ... ... ...... 147
Agency—Allen, Dorsey & Hotfield, Inc.

PERKIN-ELMER CORP. ...................... 127
Agency—GS. M. Bosford Ce.

PERMAG CORP. ......... ... .. ......... 142

Agency—Joseph P. Schneider, Inc.

PHELPS DODGE COPPER PRODUCTS CORP. 32
Agency—Compton Advtg., inc.

PHILCO CORP. .ottt ane s 91
Agency—Hutching Advtg. Co.

Tele-Tech & ELECTRONIC INDUSTRIES * May 1956

PHOENIX ARIZONA, CHAMBER OF COM-
MERC

Agency—Jenn:ngs & Thompson Advtg.

POLARAD ELECTRONICS CORP. ........... 117
Agency—Howard A. Horkovy, Inc.

RADIO CONDENSER CO. ... ....... .. 22
Agency—Harry P. Bridge Co.

RADIO CORP. OF AMERICA
. %, 24, 25 107, Cover 4
Agency—Al Poul Lefton Co., Inc.

RADIO MATERIALS CORP. ........ ....Cover2
Agency—Turner Advtg. Agency

RADIO RECEPTOR CO., INC. .............. (1}
Agency—Wolter J. Zimmerman Assoc,

RAYTHEON MFG. CO. ... ................ g5, 95
Agency—Donohue & Coe, Inc.

REEVES EQUIPMENT CORP. ................ 141

RELIANCE MICA CO., INC., ................ 138
Agency—Richord & Gunther, Inc.

ROHN MFG. CO. .............cociivn vois 147
Agency—Jockson, Hoerr, Peterson & Holl, Inc.

RUST INDUSTRIAL CO., INC. ... .......... 146
Agency—Weston Assoc., Inc.

SECO MFG. CO. ............ . ..ocoveens. 138
Agency—Fischbe,n Advtg.

SHALLCROSS MFG. CO. ................... 137
Agency—Harry P, Bridge Co.

SHURE BROTHERS, INC. ................... 135
Agency—Stral Advtg. Co.

SPRAGUE ELECTRIC CO. ................... &2
Agency—Horry P. Bridge Co.

SPRAGUE ELECTRIC CO. ................e 10
Agency—Stuart Sonde Advig.

STACKPOLE CARBON CO. .......... ..... 44
Agency—Horry P. Bridge Co.

STANDARD ELECTRONICS CORP. ......... 4,5
Agency—Wexton Co., Inc.

SYLVANIA ELECTRIC PRODUCTS, INC. . .. 12]
Agency—J). Walter Thompson Cao.

SYNTHANE CORP. .. ..............coooo .o, 57
Agency—Arndt Preston Chop'n Lomb & Keen,

Inc.

TARC ELECTRONICS, INC. . ............... 23
Agency—Moartin Pollock Advtg.

TELEFUNKEN ... ... . ... . oiiie. 148
Agency—Monhaotton Advtg.

TRANSRADIO LTD. ... .........ccoviiiinnn.. 145
Agency—Reynell & Son, Ltd.

TUNG-SOL ELECTRIC, INC. ............... 33-35
Agency—E. M. Freystodt Assac., Inc.

U. 5. COMPONENTS, INC. ................. 143
Agency—Richord & Gunther, Inc.

UNITED STATES RADIUM CORP. ........... 145
Agency—Lethen Advtig.

UNITED TRANSFORMER CO. ............... 2
Agency—Shappe-Wilkes, Inc.

WESTERN GEAR CORP. .. .. .. ........ 40

Agency—RuthrouH & Ryon, Inc.

WESTINGHOUSE ELECTRIC CORP. ......... 42
Agency—Fuller & Smith & Ross, Inc.

WESTON ELECTRICAL INSTRUMENT CORP. 41
Agency—S. M. Bosford Co.

WHITE DENTAL MFG. CO., S, 5........ 144, 153
Agency—Peterson & Kempner, Inc.
WHITNEY METAL TOOL CO. ... ........... 141

Agency—Cummings Brond & McPherson Advig.

While every precaution is taken to insure accu-
racy, we cannot guarantee against ihe posslblllfy
of aon occasional chonge or omission in the
preparotion of this index.

www americanradiohistorv com

Industry’s !

| __._,_.-r-'

newest AL

HARD, BRITTLE MATERIAL
—SURFACE FILM REMOVAL

Harnessing the cutting action of an
extremely fine, ultra high speed gas
propelled strecam of abrasives, the
S.S.WHITE INDUSTRIAL
“AIRBRASIVE” UNIT provides a
practical way to cut, shape and
abrade hard, brittle materials and
to slice through extremely thin sur-
face coatings.

It’s ideal for controlled removal of
minute amounts of material such as
trimming resistance clements on
printed circuits—cutting helical
bands on deposited carbon resistors
— or shaping delicate crystals.

BULLETIN 5411 has details.
Write for a copy.

S.S.WHITE INDUSTRIAL DIVISION

Dept. QB, 10 East 40th St, N. Y. C. 16, N. Y.

Western Office:
1839 West Pico Blvd., Los Angeles 6, Calif,

INDUSTRIAL
“AIRBRASIVE” UNIT

For product information, use inquiry card on last poge. 153
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OFFERS FOR IMMEDIATE (Continued from page 152)
DELIVERY FROM STOCK \ arvole

MIL-T-27 STANDARD tem employed is a compromise be-

POWER, FILAMENT, PU"SE/ tween cost and performance. Fig. DOUBLE Pu Ise

ond AUDIO TRANSFORMERS 11 shows a much more efficient
~—

Multiplexer P

. — — | gating method which would per- t
- T | mit the examination of signals in ene ra or
) 1 2 the micro-volt range. In this cir- | 1
el o | lezlez[ 2 [2[s]#I44 | cuit, which is de coupled through- | V Dual Output Connection
‘|M::.1|4::c;00_ ::"1:5‘“_01: s:/sz :3"33"'15 out, V, represents the phase in- ' ¢ Dual Amplitude Control ’
[MGPz|  650|v/[260 a0 [6.3/3] 20 6.3 4] I8 verter tube and the long-tailed ! for Individual or Combined Use
ME_EW,\;LL“J_-'W.:;’O : :g : :: degenerate pair V2a and V2B are |
MGPa| 800\’ 318 [.175 [5. 1 B oy !
'MGP5|~ 00| \/| 345250 [5.0 | 3] 6.3 8|MB the true mixing tubes. In effect, '
'MGPS|  700[ /| 255|.250 KB g
MGPT| 1100] /| 419250 LB T o e e :
MGPa|  1600] \/| 640].250 NB . T3 I T
f_4 L | |
| 10 mss SIGNAL
TAQGET. E;___ r———éTéJ e |
Secondary
; Vot | Amp | VRMS | Case r T 3 ™
MGFi | 25 | 3.0 2,500 £8 C—— )
P MGF2__ | 25 | 100 [ 2,500 68 - | “iT |
| MGF3 50 | 30 2,500 F8__ - _—
| MGFa 5.0 10.0 2,500 HB v PR C
| MeF5 | 63 2.0 2,500 FB ! - LA-592D
MGF6 | 6.3 5.0 2,500 GB i ]
MGFT | 6.3 100 [ 2500 | 1B | HEGETIVE PULSE FROM Light, compact, double-pulse generator
MGF8 | 6.3 200 | 2,500 KB | | M s T 1 l_ for general field or laboratory use.
|_M°."3. |"25 | 100 | 10000 [ 18 | | I =11 J Bench or rack mounting.”
LIl L0 s st L K8 0 Tq—‘ @ 20-200,000 pps internal trigger, |
| | | 0-200kc external |
alptle o [ | @ 1.5 to 2,500 microsecond delay
1l " £lg|| @ 0.5t02,500 microsecond pulsewidth
4 3 W55 | . [BET ) ) - . - ‘@ Approx. 0.1 microsecond rise time
s =3B puse 2% | 5 |3[3|§ Fig. 11: More efficient gating metho @ One or two pulses; individual control -
- mels s 2 w |8 =] =
3 E[E[E| dimele | %2 |5 |glE|E
[MPT1 [ V]V 2.1.0 | 0043 [0.7] 250 the left hand portion of this twin
2-1. .004 | 2 |0.7] 25 0 . G
h vy z:g*_—@ 310 :j:_ | triode receives the gating pulse on
MPT4 21,5 | .002| 2 [1.0] 250 : n : x
-@s_i‘é— oszo [seal3liojse | its grid and the signal on1 its
MPTE | /[ 0.5-2.0 | .002| 2 |1.0| 500 >
LN 5rs @oz_l_a_‘.__ﬂ._zzo cathode through the common load
MPTE | VvV 0515 | 003/ 215 200 Rg. V; serves as a cathode fol-
.7-3. .002 . e
MrTT[ VI VT Erys o3 2;% lower and attenuator for the sig-
L 1050 00231201399 | nal. By suitable adjustment of R,
and V, the point P may be brought
AUDIO TRANSFORMERS to round potential so that the
g P
E&H!B-Jﬂﬂh 10000 :F!E 208, - All Case sires n:’ gain control R’:3 causes no change
o prend in the output level. The latter is
is spplication leg | | g2 | 2|2 ;; .E_gg controlled by the level adj. po- .
¢ - 4!? I | 53 tentiometer R;. This system is a STABILIZED POWER SUPPLY . DUAL PURPOSE
111 :‘;’I:u.l'u to 3‘.:_":::: EI!\! :gh‘ v|10 | 10 ]+1% Very much suDEI‘iOr gatlng method MOUCNT;?JG - w'gE RANGEIOSE#ELADTEOR 'P;tj;lé |
MEAZ | Lise 18 Yoica Coll R TR o| of+m : D SYNCHRONIZATION .+ [N NDENT
i s —— ‘Fo the one descrlbed.but of course | CHARNELS™ » SnDvANCED CIRCUITRY
“"l Ll s:-:‘-—i o 4 i involves four tubes instead of one Get all the facts on this outstanding
uG | ine 1o Line b | e °| o1+% | and, in addition, three of these Lavole- develoged, instrument. Bra - |
1 1 R : n able
s |soge pute 14t ﬁl_z-':'[‘_lrgﬁn_ w|oi{+n| | tuhes carry their standing ancde ST R in Bt e, ¥ olwiitd ‘
u_ﬂsl’smu [0 [ l'-iu_tcil_j[:_ﬂ—_;_l.—l. " | 0 | @ +::_ | current even when the signals are i i
woar | Pr#6, wuee |y [§% | [w|w{sul | not being sampled. This involves mw'%a
umir.v.mm toline nx:v ot 10 |i+!ﬂ a very much larger power con-
wwas | rr. pates toum [ oox v 5 w| (e sumption which may not be justi- l MATAWAN 5, NEW JERSEY
fied in many of the less exacting | ALBANY, 1. A R Co., Alb . -
Send for further information on these units, or 1 . J ATLANTA, Somﬁggg{‘erno |ndu2?,¥a|4 ?r?.ztsru H
special designs. Also ask for complete appllcatlons. ments, Exchange 7801 -BALTIMORE, Thomas

laboratory test insttument catalog. L. Taylor, Belmont 5-9126 - CHICAGO, R

Edward Stemm, EStebrook 9-2700-DENVER,

|
|

References élltta’rg_l.Willliam%Cg.,Mai23-03:}__36§!|__1&1é§14{r

S— obbins, Inc., Ce - - y

R:ED 1. "The Magnetron Beam Switching Tube Mitchgll Speairs Cgr.?.‘v-"ah!\?n 3-8811 - HART-
|

—Its Operation and Circuit Design FORD, M. S. Coldwell, Jackson 2-5832 - LOS
TRANSFORMER C0.., INC Criteria.” S. P. Fan. Jour. Brit Inst. ANGELES, T. Louis Snitzer, Webster 8-2074-
ay . ?{)Slgadw Engineers, Vol. 15, No. 7, July M-PN-TCE'E'ngoL"EE A‘.\fa{&%‘ sﬁ Afsgﬂa'es'
29 . - ‘Pilgrim 6- - SAN MA eiger
/A=t “VAE RRAEREIN A RE L | 2. ‘Magnetron Beam Switching Tube Co. Fireside 51134 = ST. LOUIS, Edwin H.
ilary Moss. ro. Nationa elemeter- Murty, Jefferson 1-2075
BROOKLYN (RIDGEWOOD) 27, N. Y. e el ece. Ghicage  May 1955, . y r !
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HERE'S THE EASY WAY TO GET

more information

ABOUT PRODUCTS ADVERTISED IN

TELE-TECH a

ELECTRONIC
INDUSTRIES

Here is a coded list of all advertisers
in this issve. To get more information

Use the convenient postage-free cards
below to get information on products
advertised in this issue. The extra card

is for the use of pass-on readers.

simply enter code numbers in hoxes
below, fill out card and drop in mail.

301  Admiral Cord.—Engineering Dersonnel 333 Cornell-Dubilier Eleetronic Corp.—Capacitors
302  Aerovex Corp.—Modulized standard cirenits 334 Cornell Personnel, Inc.—Engineering personnel
303  Aircraft Radio Corp.—Test equipment 335 Corning Glass Works—Capacitora
304  Alford Mfg. Co.—TV Transmitting antennas 336 Crosley & Bendix Home Appliance Diva., Avco Mfr. Cerp.—En-
305 Allen-Bradley Co.—Fixed molded resistors RO U S L LD
306  American Elite, Inc.—Microphones 337 Donner Sciertific Co.—Video probe amplifier
307 American Lava Corp.—Alumina ceramics 338 Eisler Engineering Co., Inc.—Automatic exhaust machines
308  American Microphones—Microphones 339 Eitel-McCullough, Ine.—1KW CW klystrons
309 Amperex Electronic Corp.—RF Power amplifier tetrodes 340 Electrical Industries—Handbook & catalog
310  Amperite Co., Inc.—Relays & regulators 341 Electronie Chemical Corp.—Tuner tonic
311 Amphenol Electronics Corp.—RF connectors 342 Electronie Tube Corp.—C-R tubes
312 Arnold Engineering Co.—Permanent maguets & assemblies 342 Electro-Voice Inc.—Dynamic microphones
313 Audio Devices, Inc.—Recording discs & tape 344 Erie Resistor Corp.—Packaged assembly circuit
314  Audio Instrument Co., Inc.—Reverberation units 345 Fairchild Controls Corp.—Precision potentiometers
215 Automatic Metal Products Corp—Rods & shafts 346 Farnsworth Electronics Co.—Infrared viewer
316  Bell Telephone Laboratories—Klystron 347 Federal Telecommunication Laboratories—Engineering personnel
317  Berndt-Bach, Inc.—Sound-on-film-equipment 348 Freed Transformer Co., Inc.—Transformers
318 Bochme Inc., H. 0.—Audio flters 34%  Filtors, Inc.—Sub-miniature relays
319  Bourns Laboratories—Potentiometers 350 Fusite Corp., The—Glass tipper adjusting screws
320 Bendix Aviation Corp.—Electrical connectors 351 Gabriel Co.—Parabolic Microwave Antennas
321  Bendix Aviation Corp.—Microwave tubes & facilities SRR C L T R S EIO T
322 Burnell & Co., Inc.—Inductors, filters & delay lines 353 General Electric Co.—Image orthicons
323 Burroughs Corp.—Beamplexer 354 General Radio Co.—Binding posts
324 Burroughs Corp.—Engineering personnel 355 General Transistor Corp.—Transistors
325 DBussmann Mfg. Co.—Fuses 356 Hewlett-Packard Co.—Frequency meter
326  Cannon Electric Co.—Plugs & connectors 357 Hughes Ajircraft Co.—Memotron storage tube
327 Cinch Mfg. Corp.—Transistor sockets 358  Hughes Aireraft Co.—Silicon junetion diodes
328  Cleveland Container Co.—Phenolic tubing 359 Hycon Electronics, Inc.—Digital VTVM
329 Clippard Instrument Laboratory, Inc.—Resistance & capacitance 60 Hycon Eastern, Inc.—FM crystal flters
comparalors 361 International Business Machines Corp.—Engineering personnel
330 Clough-Brengle Co., The—Electronic instruments 362 International Rectifier Corp.—Selenium & germanium rectifiers
331 Collins Radie Co.—Communication systems 363 International Resistance Co.—Resistors
332 Cearac, Ine.—TV moniters 364 JFD Miz. Ce., Inc.—Piston sapacitors

Only one simple form to fill out .. Listings continued on next page

Write in boxes the code aumbers of products for which
you want information. See list above and on next page.

Not good after July 1, 1956

Write in boxes the code numbers of products for which
yos want information. See list above and on next page.

Your company ..... ettt eeesenasens sttt e st teeacacnnenns . Your company ....reuaeean. fesaeeea. P
Company address .............. et e ks ie et ass et aestanann Company address ...... e e s tiaees et entrtaatoasnsecenns
YOUF NAME ......vcciiueriortorsnsonncnnssosn YOUr NATAR . ...ccvenrcrnrrnnnes e esist ettt tessseasnsaann
Your Bitle oo it i i i i i e ier et ittt e e Your Bitle ... i ittt it iisiiatearescionerenntoccnnsnenns

Tele-Tech & ELECTRONIC iNDUSTRIES—MAY 1956

CHILTON CO., 480 Lexington Avenue, New York 17
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QUIRY CARD
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Tele-Tech & ELECTRONIC INDUSTRIES—MAY 1954

CHILTON COQ., 480 Lexington Avenue, New Yerk 17

icaradidhistory.com

Nat aaad aftter Julv 1. 10KL
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PRODUCT INFORMATION? o
Use the cards below to get it quickly through . . . INDUSTRIES

Listings continued from preceding page

365 Johnson Co., E. F.—Tube socketa 396A Radio Corp. of America—Design data

366 Jones Div., Howard B., Cinch Mfg. Corp.—Plugs & sockets 397 Radio Corp. of America—Engineering personnel

367 XKay Electric Co.—Sweep oscillator 398 Radio Corp. of America—Traveling-wave tube

368 Kearfott Co., Inc.—Microwave ¢components 399 Radio Materials Corp.—Disc capacitors

369 Kester Solder Co.—Solder 400 Radio Receptor Co., Inc.—Germanium glass diodes

870 Kulka Electric Mfg. Co., Inc.—Terminal blocks & switches 401 Raytheon Mfg. Co.—TV microwave links

371 Lavoie Laboratories, Inc.—Double pulse generator 402 Raytheon Mfg. Co.—Magnetrons & klystrons

372 Lockheed Aircraft Corp.—Engineering personnel 403 Reeves Equipment Corp.—Disc cutier system

373 Loral Electronics Corp.—Airborne electronic equipment 404 Reliance Mica Co., Inc.—Mica products

374 Magnecord, Inc—Tape recorders 405 Rohn Mfg. Co.—Communication and micro=wave towers
375 Mallory & Co., Inc., P. R.—Controls for printed circuits 406 Rust Industrial Co., Inc.—Phase monitors

376 Measurements Corp.—Megacycle meter 407 Seco Mfg. Co.—Tube tester

377 Melpar, Inc.—Engineering personnel 408 Shallcross Mfg. Co.—Oval ceramic 8witches

378 Midland Mfg. Co., Inc.—Miniature crystals 409 Shure Brothers, Inc.—Microphones

379 Modern Adhesives & Electronics, Inc.—Aluminum foil 410 Sprague Electric Co.—Aluminum electrolytic capacitors
880 Motorola, Inc.—Engineering personnel 411 Sprague Electric Co.—Encapculated resistors

381 Mueller Electric Co.—Clips & insulators 412 Stackpole Carbon Co.—Electronic components

382 NJE Corp.—Regulated power supplies 413 Standard Electronics Corp.—TV Amplifiers

383 Non-Linear Systems, Inc.—Digital voltmeter 414 Sylvania Electric Products, Inc.—60V. Power transistors
284 Northrop Aircraft, Inc.—Engineering personnel 415 Synthane Corp.—Tube tester

384A N.R.K. Mfg. & Eng. Co.—Microwave & radar components 416 Tarce Eleetronics, Inc.—TV Test & BC equipment

385 Ohmite Mfg. Co.—Taper wound rheostats 417 Tramsradio Ltd.—Coaxial cable

38 Onan & Sond, Inc., D. W.—Electric power plants 418 Tung-Sol Electric Inc.—Power amplifier tetrode—12KS
387 Orradio Industries, Inc.—Instrumentation tape 419 Tung-Sol Electric Inc.—12 V. Electron tubes & transistors
388 Penta Laboratories, Inc.—Beam power pentode—PL-6549 420 U, S. Components, Inc.—Printed card receptacles

389 Perkin-Elmer Corp.—TV zoom lens 421 U, S, Radinm Corp.—Edge-lighted panels & dials

390 Permag Corp.—Permanent magnets 422 United Transformer Co.—Hermetic power components
391 Phelps Dodge Copper Products Corp.—Coaxial cable 428 Western Gear Corp.—Rotary electrical equipment

392 Philco Corp.—Surface barrier transistors 424 Waestinghouse Electric Corp.—Silicon bridges

393 Phoenix Industrial Committee—Engineering personnel 425 Weston Electrical Instrument Corp.—Panel instruments
394 Polarad Electronics Corp.—S-band sweep oscillator £26 White Industrial Division, S. S.—Air abrasive unit

395 Radio Condenser Co.—Air trimmer capacitors 427 White Industrial Division, 8. 8.—Molded resistors

396 Radio Corp. of America—AM Transmitters 428 Whitney Metal Tool Co.—8-Ton lever press

DON'T DELAY—MAIL CARD TODAY * NOT GOOD AFTER JULY 1, 1956

FIRST CLASS
PERMIT No. 22273
(Sec. 34.9, P.L.&R.)

NEW YORK, N.Y.

FIRST CLASS
PERMIT Neo. 22273
(Sec. 34.9. P.L.&R.)

NEW YORK, N.Y.

BUSINESS REPLY CARD

NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES

POSTAGE WILL BE PAID BY

Tele-Tech
& ELECTRONIC INDUSTRIES
480 LEXINGTON AVENUE 480 LEXINGTON AVENUE
NEW YORK 17. N. Y. NEW YORK 17, N. Y.

‘hiltan Coamnanv m— o Chiltop Companv

BUSINESS REPLY CARD
NO POSTAGE STAMP NECESSARY IF MAILED IN UNITED STATES
POSTAGE WILL BE PAID BY

Tele-Tech
& ELECTRONIC INDUSTRIES
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MmEMO

FROM: The custom engineer in
10: Designer
equipment,

Why SEMI-Reg\ﬂated Power Supplies ?

We recelive over rwenty-five requ

poweT supply quotations. Most ©
obviously puilt around vacuum-tu

power suppliesSe

0f course, we're 1in an

these specifications ohject

all seven types © electronic

s10meoa/month of them on a custon basis.
f these® applica-

........over thirty percent 0
i regulated supplies:- We
jch 15 T ]

yions 4o nol require
usuall recommend our ELG LVPE. whic
cheapel, and much more stable. e
— in excess of e
P T —— g
N f‘/ ES B

_ 1ife expectancy
5g,000 hours without maintenance.
No mag-ampS- No saturable reactor.
nyrick tubes" . No tubes at all in fact.
We use
_._-_—'

boutl it...brute force.
tor power rectifiers,

and really transformers and £ilters,
i ith a line—regulating
The high energy—storage
xcellent transient resp
if you need ite.
pares favorably with vacuum J o

s of computers, telemetering
etc.

TV transmitters,

SUBJECT:
5 each week T

est
requests a

£ these
be or mag-

to evaluate
e manufacture
g—oveT

excellent position
ively——since w
power supplie

of the :
filter provi onse. ! |
7ero resP i
Regulation com

tube types-
CheapeTl» t00-.
Make sense? | voe o sassa |
Write——we're interested jin your poweT supply 1 ’
| £ J
| —p—

Thirteen oulpuls (otalling 5.9 KW
DC power for @
B |

A good exal le:
of well-regula(ed, well - filtered, (ransient -free
Priced about 58, (. (Wou.ld have been abotul
{wo cabinet rac s, (Would I

compuler.
$15,000 with regulators.) Occuples
have been 5 rachs with r‘cgulators.)

%

For our complete
ine of electronic
power supplies
electronics(gs

BUYERS' GUIGE

WWW I I
‘americanradiohistorv com


www.americanradiohistory.com

RST COMMERCIALLY AVAILABLE

"RAVELING-WAVE TUBE

IANSMITTER

creases S-band receiver sensitivity
iminates crystal “burnouts”

w in production, RCA-6861 is a
jor advance in electron-tube de-
1 for microwave receivers. It en-
es—for the first time--the practical
lication of low-level rf-amplifier
Zes in radar, scatter-propagation,
| other microwave receivers, and
mmplifier stages for millimeter-
ve receivers.

'he unusually low noise figure of
db is obtained by the use of an
A-designed special typeof electron
1 which deamplifies noise gener-
1 in the electron beam.

es inforntation on sample units or
ntity deliveries is available. Con-

yvour RCA Representative at the
A District Office nearest you.

RF AMPLIFIER
RCA-686I
I

\
avlhgp--

RECEIVER

MMWMWM MMJWMJW

wITHOUT WITH
RF AMPLIFIER RF 2MPLIFIER

Patterns show signal-to-noise ratio at input to S-band
receiver's ¢rystal detector with and without a stage of
rf amplification. Utilizing RCA-designed-and-developed
type 6861 Traveling-Wave Tuhe! high signal-to-noise
ratio and extended range are cbtained. In addition,
crrstal “burnouts’ caused by TR-tube leakage are
eliminated. by the isoiation afforded by the rf stage.

—
v

: =
R

Glass portion of RCA-6861 is enclgsed with rf-input and
rf-output transducers in tubular metal capsule. Trans-
ducers are factory-set for opttmum tube performance;
require ne adjustment in the fieid. Capsule has termi-
nals which fit the standard octal socket.

RCA-6861 DATA

with av. noise figure of 6.5 db
over entire 2700-3500 Mc band

P-P-i

q,‘

) He_oler Voltage

| 50 =5% volts

| Collector Voltoge

T :EO volts

Collector Current

150 o max.

|_Magnetic Field*

[ 525 gausses 1

| Noise Figure

Gain

osdy |
25 db

‘Frequency Range | 2700 fo 3500 Mc
*Hield suppired by RCA solensid Oev. Ro. J-2006. or equivalent |

m' ||, RADIO CORPORATION of AMERICA

TUBE DIVISION

HARRISON, N.J.

www americanradiohistorv com

RCA DISTRICT OFFICES

HUmboldt 5-3900
744 Broad Street
Newark 2, N. J.

EAST:

MIDWEST: WHitehall 4-2900
Suite 1181
Merchandise Mart Plaza
Chicago 54, III.
WEST: RAymond 3-8361

6355 East Washington Boulevard
los Angeles 22, Calif.

For technical da_ta on RCA-6851. write RCA, Com-
mercial Engineering. Section E50Q, Harrison, N. J.
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