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ltems below and 650 others in our caialog A.

HERMETIC SUB-MINIATURE p- -
AUDIO UNITS COMPACT
HERMETIC

AUDIO FILTERS

These are the smallest hermetic audios made.

Dimensions ... 1/2x11/16x29/32 . .. Weight.8 oz. y
TYRICAL 1TEMS UTC standardized filters are for
Type MIL Pri. Imp.  Sec.Imp. DCin Response Max. level 2 :
No. _Application Type  Ohms Ohms PriMA *2db(Cyc)  dbm low pass, high pass, and band
H-30 Input to grid _ TFIALOYY _ 50° 62,500 0~ 150-10,000 ¥i3 pass application in both inter-
31 Single plate to single TFIAISYY 10,000 80,000 0 300-10,000 ¥13 e
grid, 3:1 =l B stage and line impedance de-
H-32__single plate to line  TF1A13YY 10,000° 200 3 300-10,000 ¥13 : :
—HiEd A - = : 0+ igns. Thir values,
H-33 Single plate to low  TFIAL3YY 30,000 50 1 30010,000  +i5 signs. Thirty four stock values
impedance ] y 0610655 —— others to order. Case 1-3/16 x
H-34  Single plate to low  TFIAI3YY 100,000 o 5 00-10,00 ,
" impedance _ 7 ) i 1-11/16 x 1:5/8 — 2-1/2 high
H-35  Reactor TF1A20YY 100 Henries-0 DC, 50 Henries-1 Ma. DC, 4,400 ohms. Weight 69 oz
H-36_ Transistor Interstage  TFIALSYY 25,000 1,000 5 300-10,000 +10 e :

*Can be used with higher source impedances, with corresponding reduction in frequency range and current

SUB-SUBOUNCER
AUDIO UNITS ~U0

UTC Subouncer and sub- i~
subouncer units provide ex-
ceptional efficiency and frequency range in miniature

4 size. Constructional details assure maximum relia-

§. bility. SSO units are 7/16 x 3/4 x 43/64 . . . Weight

L | S 1/50 Ib.

T e R WA OLC.
_lype_ - A_;)plication Level» P Imp. in Pri. _ Sec. Imp. Prvi. Res. Sec. Res.
*$S0-1  (nput + avu. 200 0 250,000 135 «~ 3700
o 50 62500 B -
_S50-2  Interstage /3:1  + 4V.U. 10,000 0-25 90,000 750 3250
*$50-3  Plate to Line +20V.U. 10,000 3 200 2600 35
— 25000 15 500 S
8504 Output 120 V.U. 30000 10 50 2875 4.6
_ssoi a Eactgr 50 HY at 1 miL :).c‘. “QO_"JE D.C..Res. = . o
_SS06  Output +20V.U. 100,000 5 60 4700 33
*SS0-7  Transistor +10V.U. 20,000 5 800 850
interstage 30,000 5 1,200 125

*impedance ratio is fixed, 1250:1 for $50-1,1:50 for $50-3.
Any impedance between the values shown may be employed.

OUNCER (WIDE RANGE)

AUDIO UNITS HERMETIC 2l A
"
Standard for the industry for 15 yrs., these VARIABLE - Z‘\y \\
units provide 30-20,000 cycle response in a INDUCTORS ” A,
Ao ) . . ' =i
case 7/8 dia. x 1-3/16 high. Weight 1 oz. These inductors pro- : 1 »
TYPICAL ITEMS vide high Q irom 50'10,000 e ~
T cycles with exceptional stabitity. Wide in- 3 oy
No. Application - Pri.lmp  Sec.Imp ductance rangzes (Sl]g o li lm8 an1 g;tlrgmely S ™ wou
0-1  Mike, pickup or fine to 50,200,250, 50,000 compact case 25/32 x 1-1/8 x 1- g © ©
lerid 500 600 s Weight 2 oz. 2
0-4 single plate to 1 grid 15,000 60000 TYPICAL ITEMS - R
- i i q Pl T T—
R L B RN TYPE No. Min. Hys. Mean Hys. Max. Hys. DC Ma '
T NPT T YL N T HVCA .002 .006 .02 100 ¥
0-9 fine, D.C. 15,000 50, 200,250, 500,600 ks . ¥
.sn'"élf ACT ML T HVC-3 011 .040 A1 40 g,
— _ ——— gt ¥
0-10  Push pull plates to line 30,000 ohms 50, 200/250, 500/600 HVC-5 .07 .25 7 20_ &
__ - ___bplate to plate B, HVC-6 .2 6 2 15 g
0-12 Mixing and matching 50, 200/250 50, 200,250, 500,600 HVC-10 7.0 25 70 335 we-e
0-13 Reactor, 300 Hys.—no D.C.; 50 Hys. -3 MA. B.C., 6000 ohms AVC12 50 150 500 15 .

1 10
APPLYED VOLTAGE AT I00OCYCLES

LET US MINIATURIZE YOUR GEAR.
SEND DETAILS OF YOUR NEEDS for SIZES and PRICES

World Radio History
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UHF and Color TV |

Ninth Annual Spring Television Conference

CINCINNATI

Two Days - Friday and Saturday  April 15 and 16, 1955

At—The Cincinnati Engineering Society Buildings—as usual—
McMillan at Woodburn, Cincinnati, Ohio

Technical Sessions . . . Exhibits . . . Banquet

Sponsored by The Cincinnati Section of The Institute of Radio
Engincers, in co-operation with the Professional Group on

Broadcast and Television Receivers

Cincinnati IRE Invites You!

THE
NATIONAL TELEMETERING CONFERENCE

May 18, 19, 20
Hotel Morrison . Chicago

N1 O =
NN O M=

Will feature a full program of technical
papers and exhibits in the fields of

Industrial Telemetering Data Processing
Pickups and Transducers Flight Testing
Telemetering Components Multiplexing Techniques

New Developments in Telemetry & Remote Control

Dr. Hugh L. Dryden, Banquet Speaker Dr. W. A. Wildhack, Luncheon Speaker
Director, National Advisory Committee National Bureau of Standards
for Aeronautics will talk about will treat the subject of
Problems in Ultra High Speed Flight In-Accurate Transmission of Mis-Information
Inquiries Regarding Exhibits: Inquiries Regarding Program:
G. Brittain Conrad H. tHoeppner
Armour Research Foundation Stavid Engineering, Inc.
Chicago. lllinois Plainfield. New Jersey

Sponsored by

IRE AIEE 1AS ISA

-

Proceepiyes oF TuE LRUE. April, 1933, Vol. 43, No. 4, Part 1, Published monthly by the Institute of Radio Engineers, Inc., at 1 Kast 79 Street, New York
21, N.Y. Price per copy: members of the Institute of Radio Engincer. $1.00; non-members $2.25. Yearly subseription price: to members $9.00; to non
members in Umited States, Canada and U8, Possessions $18.00; to ron-members in foreign countries $19.00, Fntered as second class matter, Ocetober
20, 1927, at the post office at Menasha, Wisconsin, under the act of March 3, 1870, Acceptance for mailing at a special rate ot postage is provided for
in the act of Fehruary 23, 1925, embodied in Paragraph 4, Section 412, P, 1., and R., authorized October 26, 1927,
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Never before!

NOT 2: (motor)- (gear train)
BUT ONE homogeneous unit

New Power Motor—Gear-Train

1. Unique: Not 2 separate units

but a single entity. An entirely
new principle—another OSTER

“first."
2. More Versatile: Any output
speed from 10,000 to .3 RPM.

3. Extremely High Torque Capac-

ity: e.g., 100 #-in. at 523:1 and 1600

#-in. at 10,500:1.

4. Lighter-Smaller:e.g.,10-1/2 0z.,

1-1/2"dia., 3-1/2" long at 523:1 ratio.

5. Availablein28 V and 115V DC or

in 28 V and 115 V 400 cycle AC

6. 1.50" dia. (Type 3094) illustrated.

Variations include 1.25" dia. (Type

3101), 1.062"* dia. (Type 3200) and

1.75"* dia. (Type 2487).

*Available soon.

For a precision speed reducer with low

backlash and low composite error at a

moderate price specify an OSTER Power

Motor-Gear-Train adapted to your indi-

vidual application. Write for further in-

formation TODAY. Actual Size
1.50" dia. (Type 3094)

®
JOHN OSTER MANUFACTURING CO.

AVIONIC DIVISION

RACINE, WISCONSIN
Your Rotating Equipment Specialist

Other products include Actuators, AC Drive Motors, DC Motors for Special Applications, Fast Response Resolvers
Servo Torque Units, Low Inertia Servo Motors, Synchro Differentials, Two-Phase Reference Generators, Tachom

eter Generators and Motor Driven Blower and Fan Assemblies.

WHEN WRITING TO ADVERTISERS PLEASE MENTION




SPRAGU

SPRAGUE ELECTRIC COMPANY ¢ 235 MARSHALL ST.

PROCEEDINGS OF THE I.R.E

/, /

UNIT SHOWN ACTUAL SIZE
o T /

w3 -WATT Boue

miniaturized axial-lead wire wound resistor

This power-type wire wound axial-lead
Blue Jacket is hardly larger than a match
head but it performs like a giant! 1¢'s a
rugged vitreous-enamel coated job—and
like the entire Blue Jacket family, it is
built to withstand severest humidity per-
formance requirements.

Blue Jackets are ideal for dip-soldered
sub-assemblies . . . for point-to-point wir-
ing ... for terminal board mounting and
processed wiring boards. They're low in

1pril, 19

cost, eliminate extra hardware, save time
and labor in mounting!

Axial-lead Blue Jackets in 3, 5 and 10
watt ratings are available without delay
in any quantity you require. 4 & %

SPRAGUE WATTAGE DIMENSIONS MAXIMUM
TYPE NO. RATING L (inches) D RESISTANCE

151 3 7 3 10,000 {2
27E 5 1 % 30,000 {2
28E 10 % %s 50,000

Standard Resistance Tolerance: +5%

¢

WRITE FOR ENGINEERING BULLETIN NO. "1 B

NORTH ADAMS, MASS.

Ja



Tuning in for radio transmission.

Each

item

of equipment is not much bigger than a suitcase.

A leapfrog telephone system
for the Armed Forces !

A new communications systens, which takes to the air when water or
rongh terrain prevents the stringing of wires, has been developed for the
4 5 1
U.S. Signal Corps by Bell Telephone Laboratorics.

The system uses cable and radio rclay interchangeably over a 1000-
mile range. It is casily portable. unaffected by climate, and rugged cnough
for global use. T'welve voices travel at once over a pair of wires or radio
waves —as clearly and naturally as over the regular telephone systom.

This is the first time a completely integrated wire and radio svstem
of this large a channcl capacity has heen available for tactical use by the
Armed Forees. Tt is alrcady in production at Western Flectric, manufactur-
ing and supply unit of the Bell System.

The new system s a joint achicvement of the Signal Corps. Bell
Laboratorics and \Western Ilectric . . . one of the nmiany results of long and
fruitful co-operation. It shows again how technigues which the Laboratorics
develop contribute to our national strengtlr,

(&“ Bell Telephone Laboratories

15 7
i)

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

Amplifiers like this are used
every 5% miles in the cable poi-
tions cof tne system. T’r'ley are
weatheiproof, can be used on a
pole or the ground, ard will ever
work under water. The system
uses a spiral wound cable devel-
oped by the Signal Corps.

Easily raised antennas

send or receive for the radio links.




choose from this complete line of

NOW YOU CAN CHOOSE from cighteen standard pulse transformers in four major
construction styles, all in quantty production at Sprague. The standard transformers
covered in the able below offer a complete range of characteristics for computer circuits,
blocking oscillator circuits, memory array driving circuits, etc.

These hermetically sealed units will meet such stringent military specifications as
MIL-T-27, and operate at temperatures up to 85°C. Special designs are available for high
aceeleration and high ambient temperature operation. In addition, the electrical counter-
parts of each transformer can he obrained in lower cost housings designed for typical
tubutar pulse transfarmer commercial environment requirements.

“ Complete information on this high-reliability pulse transformer line is provided in

Fnginecring Bulletin 502A, available on letterhead request to the Technical Literature
// Section, Sprague Electric Company, 235 Marshall Street, North Adams, Massachusetts.

ELECTRICAL CHARACTERISTICS OF SPRAGUE PULSE TRANSFORMERS

Type | Turns | Pulse Width | Rise Time| Primary | Lleakage I Repetition Load and | Typical

No. Ratia | u seconds |u seconds| Inductance| Inductance | Rate Output Applications

Type 15Z = 1 '
minictare bathtub Bulse 1021 5:1 0.1 0.04 | 200 uH 5 uH | 1to2 MC 1 1(1)8 ;(I’\“mss | s it

s i 022 | 41 0.07 003 | 200 uH W [Tto2mc | 20volts | ] computer
| 1000hms | f circuitry for
03 | 11 0.07 003 125 uH Tto2MC | 20volts |\ impedance
| 200 ohms matching and inter-

1024 31 0.07 0.03 160 uH 1to2MC | 20 volts -, stage coupling.
{ 100 ohms Pulses are of

1026 | 41 0.1 004 1 200.H | BuH  |Tto2MC] 17volts | ] SI"EWaveltype.
{ 100 ohms
10712 | 11 0.25 200 uH 2uH | 12KC 1 100 volts | Blocking Oscillator
10213 11 0.33 240 uH 2 uH 2KC | 50 volts Blocking Oscillator
10214 7:11 0.50 12mH! 20uH | IMC 25 volts Impedance Matching
1521 31 5.0 75mH | 22.H |10KC | 10 volts Impedance Matching
drawn-shell bathtub pulse ' 100 ohms | and Pulse Inversion
transformer 1522 2:1 0.5 6mH | 15xH | 40 volts | Blocking Oscillator
1523 51 10.0 12mH | 704 [10KC 10 volts impedance Matching
1524 | 114 6.0 1 0. 16mH | 15.H [04KC | 15volts Blocking Oscillator
2071 5:5:1 1.5 40mH | 03 MH 5 volts Memory Core
Push-Pull | | 10ohms | Current Driver
2023 il 1tod ) 18 mH 0.8 MH | 250 KC 21 volts Current Driver
| (max.) FZOO ohms |
2024 6:1:1 1to7 b 55 mH 0.3 MH | 50 KC 22 volts Current Driver and
[ (max.) 400 ohms Pulse Inversion
2025 | 33331 . ) 28mH,; 02MH 2.5 volts Memory Core
Push-Pull 6 ohms Current Driver

Type 40Z 2026 | 1111 ! i 90mH | 0.2MH |50KC 10 volts Current

plug-in pulse transformer (max.) 75 ohms Transformer

4021 711 L ! 1.2 mH |20 uH ;1 MC 25 volts Impedance Matching

Sprague, on request, will ’
provide you with complete

application engineering serv-

ice for optimum results in the

use of pulse transformers.

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

PROCEELINGS OF THE I.R.E. April, 1955 S5a



PERKIN...HAS A STANDARD POWER SUPPLY FOR YOUR EVERY NEED

IMMEDIATE DELIVERY!!

PERKIN

TUBELESS!!

MAGNETIC AMPLIFIER
REGULATED DC

POWER
SUPPLIES

REGULATION: £ 19 [a] from 5.32V
DC (b} from 1.5 to 15 amps. (c] fram
105-125V AC. (single phase, 60 cps.)

MODEL g M 34 RIPPLE: 1% rms @ 32V and full laad,

= increases to max. of 2% rms @ 5V and
MR 532-15 R { full load. RESPONSE: 0.2 sec.
STo32v. _ : METERS: 4, AM and VM, 2% cccuracy.
@ 15 AMP. . MOUNTING: Cabinet or 19" rack panel.
(CONT.) \ 1 » . FINISH: Baked Grey Wrinkle,

: WEIGHT: 150 lbs.
DIMENSION: 22 x 17" x 147,

REGULATION: * 1% * (a) at 28V DC;

increases to 2% max. over the range

24-32V; daes not exceed 2V regulation

il 2 over the range 4-24V DC (b) fram 1/10

MODEL B, = full load to full load (c} at a fixed AC
M0 YMC . . T Input of 115V.
0T032V. ‘ % RIPPLE: 1% rms @ 32V and full load;
@ 25 AMP Ry _- 2% rms max. @ any voltage above 4V
CONT * ; = AC INPUT: 115V, single phase, 60 cps.
( ) -' : FINISH: Baked Grey Wrinkle.

WEIGHT: 130 Ibs.

DIMENSIONS: 22" x 15" x 141,

REGULATION: * 1% (a} from 10 :0 40V
DC (b) fram 100 to 130V AC (c] fram 3
. g to 30 Amps DC. RIPPLE: 1 % rms.

MODEL <~ 2 AC INPUT: 100-130V, 1 phase, 60 cycles.
MR 1040-30 ; i RESPONSE: 0.2 sec. METERS: 4, AM
1010 40 V. ‘;‘g b _
@ 30 AMP. UNTING: Cabinet with 19" rack panel,
(CONT.) FINISH: Baked Grey Enamel.

WEIGHT: 200 lbs,

DIMENSIONS: 22" x 15" x 23"

REGULATION: * Y, % [(a) from no load
to full load. (b} from 24.32V DC. (c} for
230" {or460) V = 10%.
DC OUTPUT: 24.32V @ 100 amps.
AC INPUT: 230 or 460V * 10%, 3
phase, 60 cycles.
267032 V. { ; Ry RIPPLE: 1 % rms. RESPONSE TIME: 0.2 sec.
@ 100 ANP. < i MOIUNTING: Cabinet or 19" rack panel.
(CONT.) WEIGHT: 250 Ibs.
DIMENSIONS: 25" x 15" x 15"

*This unit will be supplied for 230V AC Inpuy
unless 460V is specified

PERKIN
ENGINEERING CORP.

345 KANSAS ST. « EL SEGUNDO, CALIF. » ORegon 8-7215 or EAstgate 2-1375

4 Meetings with Exhibits

@ As o service both to Members and the
industry, we will endeavor to record in
this column each month those meetings of
IRE, its sections ond professional groups
which include exhibits.

A

April 15-16, 1955

Ninth Annual Spring Technical Con-
ference, Cincinnati Section, IRE,
Engineering Society of Cincinnati
Bldg., Cincinnati, Ohio

Exhibits: Mr. Clyde G. Haehnle, Crosley
Broadcasting Corp., 140 West Ninth
St., Cincinnati 2, Ohio

April 27-29, 1955

Seventh Regional Technical Confer-
ence & Trade Show, Hotel Westward
Ho, Phoenix, Ariz.

Exhibits: Mr. George McClarathan. 509
East San Juan Cove, Phoenix, Ariz.

May 9-11, 1955

National Conference on Aeronautical
Electronics, Biltmore llotel, Dayton,
Ohio.

Exhibits: Mr. William Klein, 1172 Earl-
ham Drive. Dayton, Ohio

May 18-20, 1955

National Telemetering Conference,
Morrison llotel, Chicago, I1l.

Exhibits: Mr. Kipling Adams. General
Radio Company, 920 S. Michigan Ave.,
Chicago, 1l

June 2-3, 1955

1.LR.E. Materials Symposium, Conven-
tion Hall, Philadelphia. Pa.

Exhibits: Mr. Merritt A. Rudner. United
Siates Gasket Co.. 611 North Tenth
St,, Camden 1, N.J.

Aug. 24-26, 1955

Western Electronic Show & Conven-
tion, Civic Auditorium, San Francisco,
Calif.

Exhibits: Mr. Mal Mobley, 344 N. La-
Brea, Los Angeles 36, Calif.

Sept. 12.16, 1955

Tenth Annual Instrument Confer-
ence & KExhibit, Shrine Exposition
Hall & Auditorium, Los Angeles, Calif.

Exhibits: Mr. Fred J. Tabery, 3443 So.
Iill St.. Los Angeles 7, Calif.

October 3-5, 1955

National  Electronics  Conference,
Sherman Hotel, Chicago, Ill.

Exhibits: Mr. G. J. Argall, c/o DeVry
Technical Institute, 4141 Belmont Ave.,
Chicago 41, 11l

Note on Professional Group Meetings: Some

of the DProfessional Groups conduct
meetings at which there are exhibits.
Working committeemen on these groups
are asked to send advance dala to this
colnmn for publicity infermation. You
may address these notices to the Ad-
vertising Department, and of course
listings are free to IRE Professional
Groups.

6 WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.RE. April, 1955



PRECISION
PACKAGED

NOISE

IN
EVERY
RANGE

MEASUREMENT

There’s a Kay instrument to answer most needs in noise
testing-with good measure! Each Mtya-Nadmype affords
accurate measurement of noise figure and receiver gain in a
specific frequency range, while the Kada-Node can be
obtained with all elements required for complete noise figure
measurement. 5 me to 26.500 me, including power supplies.
Thus you may trust your noise test work to one precision line
of uniform high quality.

kay Kada-Node  (iiustrated)

Complete radar noise fignre measuring set for 1F and RF, in-
cluding attenuators. detector and noise sources. Provides pro-
duction and lab measurement of noise figure and receiver
gain. Complete with power supplies. Freq. Range: 526,500
me. Noise Figure: Range. 021 db, acenrate to +0.25 db.

P’rices on request.

kay Mega- Node

Calibrated random noise source reading
direct in db, for measurement of noise fig-
ure, receiver gain, and for indirect calibra-
tion of standard signal sources. Freq.
Range, 5:220 me. Queput impedances: Un-
balanced- -30. 75, 150, 300, Infinity. Bal
anced-—-100, 150, 300, 600, Infinity. Noise
Figure Range: 0-16 db at 50 chms; 0-23.8
db at 300 ohms. $295.00 f.0.b. factory.

xav Microwave Mega-Nodes

Calibrated random noise ronrces in the microwave range, used to
measure noise figure and receiver gain and te calibrate standard
signal sourvces in radar and other microwave systemis. Available in
the following wavegnide sizes 1o cover the range of 1200-1400 me and
2600-40,000 me:

RG-69/U, RG-48 /U, RG-49/U, RG-50/U,

RG-51/U, RG-52/U, RG-91/U, RG-53/U

RG-49/V. ..$500
RG-48/U.... 295
RG-49/U.... 295
RG-50/V.... 295
RG-51/U.... 295
G-52/U 295
RG-91/V..., 350
RG-53/V.... 350

Available with flnorescent or inerl gas
targon or neon) tubes, Noise output thror.
escent tubes 15.8 db 25 db: argon gas
tubes 15.2 db +.1 db*: neon tubes 18.0 db
+.5db°.

* Noise output of inert gas tubes, independ-
ent of operating temperature.

ALL PRICES INCLUDE POWER SUPPLY Dept. 1-4 14 Maple Ave.

KAY

ELECTRIC COMPANY

Pine Brook, N. J.

kay Mega- Node-Sr.

Same uses as ,/”l'gll-,A’[’{{l'. Freq. Range,
103000 me. Queput Impedance: 50 ohms
unbalanced into Type N Counnector. Noise
Figure Kange: 020 db. $995.00 f..b.
factory.

Write for Technical
Data Sheets and
copy of Koy 1954-
55 Cotalag,

PROCEEUINGS OF THE L.R.E Atril,
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FCC Acrtions

The Federal Communications Commis-
sionrecently finalized, with certain changes,
its proposal in Docket 11031 and amended
part 18 of its Rules Governing Industrial,
Scientific and Medical Services by rede-
fining ‘‘miscellaneous equipment” to in-
clude apparatus that applies radio fre-
quency energy to materials to produce
physical, biological or chemical changes
but which does not involve communica-
tions or the use of radio receiving equip-
ment. The new rules became effective on
March 1. .\ new subpart classifies ultra-
sonic equipment as a special type of mis-
cellaneous equipment which includes any
apparatus generating radio frequency en-
ergy on frequencies above 20 kc and utiliz-
ing that energy to excite or drive an elec-
tro-mechanical transducer for the produc-
tion and transmission of ultrasonic energy
for industrial, scientific, medical or other
purposes. New technical requirements are
established and a type approval and certi-
fication procedure is provided. . .. Fol-
lowing comments filed by RETMA with
the Federal Communications Commission
in Docket 9288, in which it was pointed
out that many imported receivers do not
comply with the proposed restrictions on
spurious radiation, the FCC directed the
following letter to all known importers of
FM and TV receivers: “Your attention is
invited to the attached Notice of Pro-
posed Rule Making (Docket 9288) which
proposes limits of oscillator radiation for
FM and television broadcast receivers.
The radio manufacturing industry in the
United States has been cooperating with
this Commission in a program of reduction
of oscillator radiation. It has come to the
attention of the Commission that foreign
made receivers imported into this country
may be in violation of standards which
may be adopted by the Commission and
that, in such event, steps toward the en-
forcement of the Commission’s rules may
be necessary. It is suggested that you give
this problem your earnest consideration
and convey this information to the manu-
facturers of any foreign receivers which
you may be importing. The Commission
will welcome any comments you may wish
to submit in connection with this matter.”

INDUSTRY STATISTICS

The Radio-Television-Manufacturers
Association of Canada has announced the
projected production of 207,256 television
sets in Canada during the months of
January, Februiry and March. December
production amounted to 93,928 sets and
sales of 89,078 units were reported. A total
of 593,856 television receivers were pro-
duced during the year 1954, with sales for
the year reported to be 619,428 receivers
by the Canadian RTMA. . .. The pro-

(Continued on page 144)

* The data on which these NOTES are based were
selected by permission from Industry Reports, issues
of January 24, 31, and February 7, published by
the Radio-Electronics-Television Manufacturers

Association, whose helpfulness is gratefully ac-
knowledged.

8a April, 1955




for fast-rise applz’mtz’ms

(12 MILLIMICROSECONDS)

Tektronix Type 545 and Type 541
CATHODE-RAY OSCILLOSCOPES

TYPE 545 QSCHIOSCOPE
[ ] oy -

TYPE 54 5 —This newhigh-speed
laboratory oscilloscope, in com-
bination with the new Type
53K /54K Fast-Rise Plug-In Unit
...opens the way to quicker, cas-
ier analyses of fast-rising waveforms . . . pro-
viding faithful displays and accurate measurement facilities

well beyond the range of previous oscilloscopes of its size ‘
and cost. The Type 545-'])3&‘ 53K /54K combination ofters
a vertical-amplifier passband of dc to 30 me (12-millimicro-
second risctirne) at calibrated sensitivities to 0.05 v/cm, with
a full 4-cm lincar vertical deflection. A wide range of cali-
brated sweeps, with calibrated sweep delay from 1 psec to
0.1 sec, and high accelerating potential, 10 kv, fully comple-

—

ment this greatly extended vertical-amplifier range. _—

The Type 345 is the most versatile oscilloscope ever made, :,‘
for it can be quickly converted to many other applications. o
By merely plugging in the appropriate Type 53 /54 Plug-In 2,
Prcum(rliﬁer you are ready for wide-band, wide-band high »
gain, dual-trace, high-gain differential, microvolt-sensitivity,

or wide-band differential applications. It’s a rare oscilloscope
application that isn't casily handled by this modern method.

Type 545 Oscilloscope Characteristics

Sensitivity — 0.05 v /cm to 20 v/cm in
9 calibrated steps.

Price —$%$125

LOW INPUT CAPACITANCE
With Accessory Probes for Type 53K/54K Please call your Tektronix Field Engineer or
Prabe tnput Impedance é‘f}:“‘,’:‘v",""y Representative for complete specifications.
P405 11.5 ppf. 5 megohms 0.25 v m o
P410 7.5 puuf, 10 megohms 0.5 v/ cm Tek, n ’
P420 4.5 puf, 10 megohms 1 v, em ro 'x’ n CC
P450 2.5 pupf, 10 megohms 2.5 v em P. O. BOX 8318 PORTLAND 7, OREGON
P4100 2.5 puf, 10 megohms 5 v, em CYPRESS2-2611

FROCEEDINGS OF THE I.R.I. April, 19535

1 psec to 0.1 sec in 12 calibroted ronges.
Ronge occuracy within 2%. Incrementol
occuracy within 0.2% of full scole.

Yersatile Triggering

Internol or externol, with amplitude:level
selection or AUTOMATIC TRIGGERING.
High-frequency synchronization up to 30 mc.

Square-Wave Amplitude Calibrator
0.2 my to 100 v in
within 3%.

18 steps, occurote

Unifarm unblanking ot all sweep speeds ond
repetition rotes.

Electronic Voltage Regulation
All voltoges offecting calibrations are fully
regulated.

CRT Beam Position Indicators

Type 545 —%$1450 plus price of desired
plug-in units,

Type 541 — Same characteristics, less
delayed-sweep facility — $1145 plus
price of desired plug-in units.

Prices f.o.b. Portlond
{Beoverton), Oregon

CABLE: TEKTRONIX

Wide Sweep Range New Cathade-Ray Tube :
i 0 o ) 24 Colibroted sweeps from 0.1 usec/cm to Tektronix T54P 5” precision metollized crt 12
| V?rflzal-Ampllfler Characteristics 5 sec/cm, occurate within 3%. Accurote 5-x provides 4.cm vertical ond 10-cm horizontol .
| with Type 53K 54K Unit Plugged In mognifier extends colibrated range to 0.02 linear deflection. 10-kv reguloted occelerot- s
i Transient Response — Risetime, 12 millimicro~ use(fcm.'Ct‘:;'inuuvusly variable from 0.02 ioeectention "
seconds. (A LD Hd/Bula Bolanced Delay Network >
F'efldll::;)’s“:;l’oﬂ?/ejbpg:s:’b;::“‘, dc to 30 mc Wide Sweep-Delay Range 0.15 psec vertical signal delay. "
2 . . . I . -
only 6 db at 45 mc). Addmur.\ul deluylng.'SWeep (.l_r(umy praovides DC-Coupled Unblanking -
tnput impedance 20 uuf, 1 megahm. canventionol, or triggered jitter-free delay, v
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GENERAL ELECTRIC ANNOUNCES

Vac-v-5e.

RECTIFIERS

New Line of G-E Component Rectifiers Achieves 3 Performance Highs

® 63 VOLT PEAK INVERSE

® 130 C AMBIENT OPERATION

® 60,000 HOUR LIFE EXPECTANCY

General Electric’s new line of Vac-u-Sel Component
rectifiers offer greater application flexibility than any
other rectifiers in history. You can now obtain a rec-
tifier cell with a peak inverse rating of 63 volts, or a
rectifier which will operate up to 130 C ambient tem-
perature, or a rectifier which has a life expectancy of
60,000 hours.

New G-E Vac-u-Sel rectifiers now make it possible
to match performance requirements for life expect-
ancy, ambient operating temperature, and atmos-
pheric protection, as well as electrical characteristics.

THREE NEW RECTIFIER CELLS make up the new line
of Vac-u-Sel rectifiers; a 26-volt low temperature cell,
a 26-volt high temperature cell, and a 45-volt high
temperature cell. All three are produced by the
vacuum evaporation process described at the right,
but special variations in the manufacturing give them
distinctly different electrical characteristics.

26-VOLT LOW TEMPERATURE CELL is the standard
industrial cell, used on applications where ambient
operating temperature will not exceed 55 C. Rectifiers
using this cell have a life expectancy of 60,000 hours
at normal current rating.

26-VOLT HIGH TEMPERATURE CELL can meet operat-
ing requirements up to 130 C at full voltage. Current
need not be derated where shorter life is acceptable.
Life expectancy at 130 C is 1000 hours.

45-VOLT HIGH TEMPERATURE CELL has a 63-volt
peak inverse voltage. Unlike most 45-volt rectifiers,
this is a true, long-life industrial cell. Frequently this
rectifier may be substituted for ones employing 26-
volt cells. Since fewer cells are required, savings of up
to 30% in cost, and up to 35% in the size of the
stacks are possible. Life expectancy of this 45-volt
cell is 40,000 hours, and the cells can be used at
ambient temperatures up to 110 C.

ALL VAC-U-SEL RECTIFIERS operate with exception-
ally low forward voltage drop and low reverse leak-
age, and their margin of superiority in these char
acteristics increases in service. All Vac-u-Sel rec-
tifiers undergo extensive testing and grading, and
matched cells are used in assembling stacks. A
variety of finishes and mounting arrangements are
available to meet virtually any requirements.

MORE INFORMATION on these new Vac-u-Sel rec-
tifiers is available from your nearest General Electric
Apparatus Sales Office, or by writing Section 461-36,
General Electric Co., Schenectady 5, N. Y.

B'ogress ls Ovr Most Important Prodvct

GENERAL @3 ELECTRIC

RECTIFIER DEPARTMENT

4

VAC.U.SEL

10A

METALLIC RECTIFIER COMPONENTS FOR PRACTICALLY EVERY DC REQUIREMENT

9

' \

SELENIUM

COPPER-O XIDE

GERMANIUM



WHAT IS VAC-U-SEL?
Vac-u-Sel is the General Electric
trademark for a new line of metallic
component rectifiers with exceptional
electrical characteristics. The name
Vac-u-Sel is used because these new
rectifiers are produced by a vacuum
evaporation process.
WHAT IS THE VAC-U-SEL PROCESS?

In the Vac-u-Sel process, cells are
loaded on the inside of a sphere and a
vacuum of over one millionth of an
atmosphere is drawn on the sphere.
Selenium is then evaporated inside the
sphere onto the rectifier plates.

WHY USE A VACUUM?

The vacuum permits greatest con-
trol over contaminants which affect
the quality of the finished rectifier.
There are niore than 100 variables in-
volved in making selenium rectifiers.

WHY [S THIS PROCESS BETTER?

Vacuum evaporation provides great-
er uniformity between individual cells
and stacks. It produces a more even
deposition over the entire surface of
cach cell, climinating cracks and thin
spots. The electrical characteristics of
z rectifier are highly dependent on the
thickness of the deposit, and vacuum
evaporation permits greater accuracy
in controlling this thickness. In addi-
tion, it fosters better crystalline orien-
tation. allowing natural rather than
pressed formation.

ARE VAC-U-SEL RECTIFIERS BETTER?

The electrical characteristics of new
General Electric Vac-u-Sel rectifiers
are greatly superior to ordinary com-
mercial sclenium rectifiers. Full de-
tails of Vac-u-Sel rectifier performance
are given on opposite page.

GENERAL 6 ELECTRIC
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NEW RCA TRANSISTOR RCA-2N104
(FOR LOW-POWER AF SERVICE)

Hermetically sealed type for lov-power af
service features extreme stability and
excellent uniformity of characteristics—
initially and durning hfe.

This new germanium alloy-junction transistor
(p-n-p) type is intended for low-power af
service. It utilizes an insulated metal enve-
lope and a lineotetrar 3-pin base. Maximum
noise factor—only 12 db. The design of the
2N104 features low base-lead resistance
which  minimizes ohmic losses, improves
frequency response, and insures high input
circuit efficiency. In a common-emitter cir-
cuit, the 2N104 has a collection-to-base
current amplification ratio of 44, a matched-
impedance, low-frequency power gain of
40 db, and a collector-to-emitter alpha fre-
quency cutoff of 700 kc

NEW RCA MULTIPLIER PHOTOTUBES
(FOR HEADLIGHT DIMMER SERVICE)

Having instantaneous response to light, RCA-
6328 and 6472 are your answer for “road-
proved” multiplier phototubes that meet the
exacting timing requirements of headhght
control. Both tubes have high luminous sensi-
tivity—for operation with amplifiers of rela-
tively low input impedance. Both combine
stability with long life. Identical in character
istics to the 6328, RCA-6472 is built with
flexible leads—for use in printed circuits

YOUR CHOICE OF COMPUTER
TUBES RCA-5915, 5963, 5964,
5965, 6197, 6211 . .. Dependable
performance, a must 10 computer apph
cations, is accomphished in these six
RCA tubes—by using production con
trols correiated with typical electronic
compLter conditicns. RCA computer
tubes fearure controlted cutoff for
switcheng apphcations, low-grid currert
for apphications utiizing high values of
grid resistance, high zero-bias plate
current, special cathode material 0
minimize interface, and low leakage

RCA HIGH-VOLTAGE THYRATRON
(FOR DC POWER CONTROL AND
LOAD-CIRCU!T PROTECTION)

Having a negative control characteristic, this high-
voltage 3-electrode, mercu:y-vapor thyratron is pri-
marily designed for dc power-control anplications,
but 15 also useful in load-circuit protection. For
has electrostatic focus and deflection, exa[npl'e, i power-conirol appheation, three RCA-
and employs “redistribution writing”” and : 5563-A’s in a half-wave, 3-phase circuit can handle
“capacitance-discharge reading'’. Out N up to 45 kw—at a dc output voltage up to about 9500
standing design features of the tube volts. Six of these tubes in a senes, 3-phase circuit
include: a storage surface having rela can handle up to 143 kw at a dc output voltakge up to
tively uniform secondary emission to pre 19,900 volts fapprox.}. In protection applications, the
vent “‘bad spots” on which information can 5563-A may be operaied as a gnid controlled recnflef
not be stored; a focused beam hav'ng an to remove the dc Joad vobtage» by biocking action of
exceptionally small effective area includ- the gred, or as an electronic switch across the rgcllﬁer
ing the fringe of low-density beam current output for instant removal of the load voltage in case

and a well-defined boundary; and a sep- of a load fault

e e e o ELECTRON TUBES— SEMICONDUCTOR DEVICES — BATTERIES —
TEST EQUIPMENT — ELECTRONIC COMPONENTS

NEW RCA STORAGE TUBE
(FOR COMPUTER SYSTEMS)

Designed especially for use in binary
digital computer systems, this 3-inch
storage tube is of the single-beam type

124 WHEN WRITING TO ADVERTISERS PLLEASE MENTION — PROCEEDINGS OF TIIE I.R.E
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RCA SMALL-SIZED UHF
POWER TUBES

Well-satted fer fixed and mobhi'e uhf apphca-
tions up te 470 mc, these unigue twin beam
power tubes offer designers unusual advan
tages—as talanced push-pull rf power ampli
fiers o* frequency triplers. RCA-6524 delivers
approx. 20 watts (1CAS) in push-pull class C
amp'ifier service—at 462 mc! Max. plate
dissipation. 25w (ICAS). RCA-5894 delivers
approx 55 watts (CCS) at 470 mc. Max.
plate dissipation: 40 watts (CCS).

For technical information, write—specifying
tube types in whick you are interested—tc
RCA, Commercial Engineering, Sectior
D35R Harrison, M.J., or call your RCA
Representative:

EAST _____ HUmboldt 5-3900
744 Brood St.
Nework, N. J.

MIDWEST_____ WHiteholl 4-2900
589 E. lllinois St.
Chicogo 11, Il

MAdison 9-3671
420 S. Son Pedro St.
Los Angeles 13, Colif.

RCA “PENCIL” TUBES FOR UHF

Available in a chaice of types for uht apphications, RCA ““Penci! Tubes” are desigred to have mim-
mum transit time, low lead inductance, and low interelectrode vapacitarces. Features include small
size. light weight, low heater wattage, and good thermal stability. RCA-6263 wiit: external plate
radiator is intended for rf power amphfier and oscil'ator services. 6264 1s like the 6263 Lut 1s well-
suited for frequency-multiplier service. Additional RCA “Pencil Tubes™ include 5674, 5794, 5876,5173

NEW 5" PROJECTION KINESCOPE
(FOR CLOSED-CIRCUIT INDUSTRIAL TV)

Providing a clear, tnght, projected picture abouat eight feet
by six feet when used with a suitable reflective optical sys-
tem, the RCA-S5AZP4 1s especially useful for closed circuit
industrtal 7V. Contributing to the brightness of the “auci-
torium-size” picture of high-efficiency, aluminized scrzen
having very good color stability under varying condifions of
screen current, and an unusually high operating ultor voltage
(40,000 voits max.) toi a tube of this type.

RADIO CORPORATION of AMERICA
TUBE DIVISION HARRISON, N.J.

®
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A new sounce of high perjormance instumentation

MODEL 30

f.0.b. Berkeley, Colifornio
(with one 30.3 problem boord os illustroted)

anqlog computer' $995

Here is a compact, economically priced analog computer designed for service
as a personal tool of the engineer, mathematician, and scientist. Model 30
computers make electronic computation economically possible wherever

differential equations are used. Typical applications include analysis and

synthesis of physical systems and simulation of transfer characteristics. Flexi-

bility and economy make the computer ideal for instructional use in schools

and colleges and for individual use of the industrial scientist.,

jeatwes

u”Slide Rule’ versatility and simplicity —
anyone who can translate physical problems
into corresponding differential equations
can use the Model 30 . . . even without
specialized knowledge of electronics.

ﬂ Accuracy of solutions to better than 1%
is determined by the precision of compon-
ents selected

nTwo types of inexpensive plug-in problem
boards . Model 30-3 with solder ter-
minals for components . . . Model 30-4
with plug-in connectors for components,

AR

DONNER wermmmerrems

BTen stable, high gain, single pentode
D.C. amplifiers.

ﬂ Five isolated power supplies to set initial
condition voltages.

PHYSICAL SPECIFICATIONS

Computer— height 19”7, width 21",
depth 12", weight 75 Ibs.
Problem Boards — height 2", width 21",
depth 13",

White ot technical bublerin*30IA

( "
1

2829 Seventh Street * Berkeley 10, California
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duction of television receivers during 1954
was at the second highest point on record.
Over 7.3 million T\ sets and 10.4 million
radios were produced during the year.
Total television set production was re-
ported as 7,346,715 units during the year,
compared with 7,213,827 sets manufac-
tured in 1953 and 7,403,800 TV receivers
turned out during the record vear, 1950.
The radio production for 1934 was reported
as 10,400,530 units compared with 13,368,-
356 receivers manufactured a vear carlier.

MOBILIZATION

The first of four former Liberty ships
to be converted by the Navy to ocean radar
station ships will be commissioned on
February 1 at the Naval Shipyard, Norfolk,
Va. The ships will be emploved in the
continental air defense svstem. The con-
version work primarily involved the in-
stallation  of bulkheads which  created
spaces to accommodate  communication
and electronics equipment, as well as pro-
viding additional berthing and messing
facilities for the crews. The electronics
equipment includes air and surface search
radar. Also being installed is a combat in-
formation center for evaluating radar in-
formation and controlling action of U, S,
fichter aircraft against enemy targets, the
Navy said.

TECHNICAL

The National Bureau of Standards has
announced the publication of a new circu-
lar which describes its Central Radio
Propagation Laboratory’s facilities atop
Cheyenne Mountain, Colo., and gives
sample results of the tropospheric propa-
gation research carried out there. The cir
cular, “Chevenne Mountain Tropospheric
Propagation Experiments,” prepared by
A\ P. Barsis, J. WL Herbstreit and K. O,
Hornberg, is available from the Gov
ernment Printing Ofhce, Washington 23,
D. C., for 30 cents per copy. The an
nouncement stated that the mountain site
was established for use in studies of
tropospheric radio-wave propagation in
the VHF and UHFE region of the radio
spectrum. These facilities include high-
power, continuous-wave transmitters on
five frequencies, from 92 to 1046 me. In the
circular the new theory of tropospheric
propagation, embodying the Booker-Gor-
don scattering principles as extended
by Staras, is related to the measure
ments. . . . Men of medicine and in-
dustry met recently to discuss how the
newest communications medium, color
television, can best be used in medical
education and also the diagnosis and treat-
ment of disease during a symposium held
Jan. 17-19 under the sponsorship of the
Armed Forces Institute of Pathology. 1'he
climax of the three day meeting was the
performance of anoperation which brought
pathologists from different cities together
for consultation. Four closed circuit tele-
vision presentations were received at the

(Continuted on page 24A4)
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Styroflex Coaxial Cable

has many applications in the communication field!

o
:

ABNERY. ASANE-

e

Community Antenna * Television Broadcast

Microwave

Styroflex, with its unique design, provides efficient,
dependable service . . . has won the enthusiastic
support of engineers as a result of successful installa-
tions throughout the communication field.

PHELPS DOOGE COPPER PRODUETS

CORPORATION

40 WALL STREET, NEW YORK 5, N.Y.

PROCEEDINGS OF Tl |L.R.L. April, 1955 132



COMPLETELY
~ SELF-CONTAINED
FIELD TEST INSTRUMENTS

| FREQUENCY
# STANDARDS

These precision-built field test instruments were designed by
Frequency Standards to provide rapid and accurate means of
frequency measurement in the field. Frequency is determined
by means of a micrometer dial. This reading is translated to
frequency by accurate individual calibration charts or curves.
Transducers, fittings, and cables can be supplied to meet the
requirements of customers and convenient storage space for
these items is provided in the lid of the instruments.

}
1
i

)
o
'
B
-y

|

. 2

- ’
-
l
N i

MODEL  FREQUENCY RANGE ACCURACY SPECI AL
912-4 900-1200 MC .01 CAVITY

1217-4 1200-1700 MC .02, DESIGNS
L2 1700-2300 MC 027, Frequency Standards maintains
2335-4 2300-3500 MC 029, complete facilities for the de-

sign and manufacture of Refer-

35454 3500-4500 MC .01 O/o ence Cavities, Preselector Cavnt

ties, and Filters to customers

4458-4 4400-5800 MC 0l O/o specifications or blueprints. Our

facilities also permit quantity

5800-8200 MC .Olo/o production of complex wave-

guide assemblies,

ILLUSTRATED
BULLETINS
SENT ON

R EQ U EST AddrBesc)sxinqSugi:s to
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SILICON JUNCTION DIODES

in the new

PSI
DIODE PACKAGE

N
N
\\Q'\ CLIP-IN UNIT
L

N 020" LEADS ATTACHED CO-AXIALLY

3
\,\:NUBMINIATURE UN

N

R

I1TH .020” CO-AXIAL LEADS

SUBMINIATURE UNIT WITH .020” RADIAL LEADS

PSI’s revolutionary new package, with advantages
not found'in any ot{er commercially available diodes, was designed only
er an exhapstive survey of user requirements. Space limitations, environmental
7 demands/{ even assembly procedures became factors in the final design.
7/ The result: diodes with demonstrably superior performance, greater

II versatility, top all-around utility.
/
/

CHECK THESE FEATURES... Typical PSI Gold Bonded Diode Characteristics @ 25°C

Forward Inverse Inverse

Current Worki
1. VERSATILE LEAD ABRANGEMENT... Way Voltage
for maximum adaptability, diodes may L - ) (volts)
be obtained in a variety of configura- i 100 (—20v) 35
tions. Il 10(-50v) | 80
] 25 (—50v) 220
2. GLASS-TO-METAL SEAL ... for posi- 200 (—200v)
“ tive moisture resistance, PSI uses a
true fusion seal. Typical PSI Silicon Junction Diode Characteristics
. Es/Et Forward Back Current
3. WELDED CONSTRUCTION . .. for (volts) C(“ar_ffgt — =
greater strength and freedom from (ma) at25°c at150°C
golndta:mnartlon; go low melting point 3029 | 80 Olpa (—15v) | 5pa(—15w)
olders are JEe0. ~ 55/53 40 |.01pa(=30v) | 5pa(=30v)
. _ 150/145 15 .0lpa (—75v) | Spa(=75v)
faenadtuyr::r ReRIISENC SO allbgisse 300/290 5 .01pa (~150v) | 5p:a (~150v)
a: The saturation voltage (Es) is measured at 500pa; the
NEW STANDARDS OF transition voitage (E{) is measured at 20pa.

b: Recovery time: after switching from Sma forward current
RELIABILITY AND STABILITY to 24Es for all these types, back resistance reaches or
exceeds 50K in lusec.

For complete product specifications, application data and quo-
tations, address inquiries to Dept. $-12.

|
(Pat. Pending)

~— 075"

o

/

PACIFIC 4§ SEMICONDUCTORS, INC.

10451 WEST JEFFERSON BOULEVARD
CULVER CITY, CALIFORNIA

X
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RAYTHEON)

LOW FREQUENCY TRANSISTORS PLASTIC CASE

Max.
Junction

Emitter | Base Max.

Junction
MA

Collector

. ! . Gain Rise time*| Decay time*
Current | . 2 i . at at
Cutoff | . Ampl. . 455kc 2 me
Volts ey Factor !

db db

-6 1 -1.0 75 0.62 14 32 18 0.05 0.06
—6 1 -10 75 45 0.62 14 33 20 0.04 0.05
—6 1 -10 75 65 0.62 14 33 22 0.02 0.03

Note: above characteristics are average except where noted

RAYTHEON TRANSISTORS

WHEN WRITING TO ADVERTISERS PLEASE MENTION — PROCEEDINGS OF THE I.R.E.

*measured in circuit which will be supplied on request
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Raytheon presents a new and more efficient

SILICON POWER RECTIFIER

w93 99% EFFICIENCY PL‘_‘
Diseetienong - g 2

w 500 HIGH CURRENT-to 15
Hars A HIGH VOLTAGE RATINGS
HIGH TEMPERATURE-175°C

HERMETICALLY SEALED
MECHANICALLY STABLE

REDUCED COOLING REQUIRED

e — EXTENDED FREQUENCY RANGE
OSCILLOGRAM of CK776 ot room temperature and 170°C bettel‘ than 100 kc

RAYTHEGN SILICON POWER RECTIFIER CHARACTERISTICS

RMI!AXIMUM VOLTAGE MAXIMUM CURREcE o DlrsvsplcgrLION
PEAK PEAK AVERA IPA
TYPE CK775 VOLTS VOLTS AMPERES AMPERES WATTS
CASE TEMP. 30°C* 20 60 50 15 40
CASE TEMP. 170°C* 40 60 15 5 10
NO HEAT RADIATOR
AMBIENT TEMP. 25°C 40 60 6 2.0 30
AMBIENT TEMP. 170°C 40 60 20 0.5 2.0
TYPE CK776
CASE TEMP. 30°C* 125 200 50 15 40
CASE TEMP. 170°C* 125 200 15 5 10
NO HEAT RADIATOR
AMBIENT TEMP. 25°C 125 200 6 2.0 3.0
AMBIENT TEMP. 170°C 125 200 20 0.5 20

*maintained by external heat radiator

ADDITIONAL RATINGS (25°C)

Bath CK775 and CK776 have maximum drap at 5 amperes of 1.5 volts
CK775 has maximum reverse current at =60 valts of 25 mA
CK776 has maximum reverse current at =200 valts of 25 mA RA Eu N
2B \
RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE:

PROCEEDINGS OF THE I R.L. April, 1955 19a
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Antes
Nemas ang Fropagarion
NRalor

At least one of your interests
is now served by one of IRE’s
23 Professional Groups

Each group publishes its own speciali
some annually, and some bi-monthly.

zed papers in its Transactions,
The larger groups have organ-

ized local Chapters, and they also sponsor technical sessions at IRE

Conventions,

Acromautical and Navigational Electronics (G 11) Fee $2

Antennas and Propagation (G 3)

Audio (G 1)
Automatic Control (G 23)

Breadcast & Television Receivers (G 8)
jrcadeast Transmissior: Systems (G 2)

Circuit Theory (G 4)

Communication Systems (G 19)

Component Parts (G 21)
Electron Devices (G 15)
Electronic Computers (G 16)

Iingineering Management (G 14)

Industrial Llectronics (G 13)
Information Theory (G 12)
Instrumentation (G 9)

Medical Electronics (G 18)

Microwave Theory and Techniques (G 17)

Nuclear Science (G 5)
I'roduct:cn Techniques (G 22)
Reliability and Quality Contro!

Telemetry & Remote Control (G 10)

Ultrasonics Engineering (G 203

Vehicular Communications (G 6)

Fee $4
Fee $2
Fee $2
Fee $2
Fee $2
Fee $2
Fee $2
Fee $2
Fee $2
Fee $2
Fee $1
Fee $2
Fee $2
Fee $1
Fee $1
Fee $2
Fee $2
Fee $1
Fee $2
Fee $1
Fee $2
Fee $2

(G7)

IRE Professional Groups are enly open to those who are

already members of the IRLL

Copies of Professional

Group Transactions are available to non-members at three
times the cost-price to group members.

The Institute of Radio Engineers
I East 79th Street, New York 21, N.Y.

USE THIS COUPON

Miss Emily Sirjane
IRE—1 East 79th St., New York 21, N.Y

Please enroll me for these IRE Professional Groups

Place
Please enclose remittance with this order.

20a
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Professional Group
on
Microwarve Theory
and Techniques

The history of radio communica-
tions has been marked by continual,
relentless progress toward the upper
reaches of the frequency spectrum.
By the carly 1940’s services which
utilized frequencies as high as 150
me were coming into quite general
use. and considerable experimental
work was going on in the uhf and
microwave portions of the spectrum.

World War IT and the advent of
radar gave a tremendous hoost to
this upward climb through the fre-
quency domain, so that today the
microwave ficld has blossomed to a
position of prominence—almost pre-
dominance—in the radio engineering
art.

On March 7, 1952 this thriving
held of activity received another im-
portant boost when the IRE formed
a Professional Group on Microwave
Theory and Techniques. For the first
time, this important branch of the

ficld was provided with its own
organization for channeling and

spreading vital, specialized knowl-
edge to its own members and for
stimulating a planned program of
service tailored to the needs of the
field. The value of the services being
performed by the Group is attested
to by the fact that more than 1600

| engineers have joined and paid the
modest $2 assessment fee.

The most important service pro-
vided by the Group is its TRANS-
ACTIONS, which is issued quart-
erly to all Group members. In
addition, special issues of TRANS-
ACTIONS are published occa-
sionally in order to give members
the complete proceedings of im-
portant conferences which are held
in the microwave and related fields.

The Group has also been very
active in sponsoring conferences
| throughout the year. In addition,
| local meetings are held by Chapters
of the Group in Albuquerque, Balti-
more, Boston, Buffalo, Chicago,
Long Tsland, and Philadelphia.

I'f the activities of the PGMTT are
not history-making they are as-
surcdly history-changing. for already
these activities have altered the
course and speed of progress in this

field.
W AR. 3. Baker

Chairman, Professional Groups Committee

April, 1955



v ENVIRONMENT® CONTROL

is an important part of

QUALITY CONTROL

in the manufacture of all

RELIABLE SUBMINIATURE TUBES

HOSPITAL-CLEAN conditions minimize danger of contamination
from air borne lint or dust particles that might lead to catastrophic
tube failures.

long, flat press, glass to metal

* ENVI RONMENT Con‘l’rol at Ray‘l’heon invo‘ves: seals with in-line leads are used in

Raytheon Reliable Subminiatures,
« filtered intcke air in pressurized mount « elimination of “lini-traps” through This means:

+ humidity control assembly and parts deliberate employment of 0 I IO 1D S
+ reduced glass strain

+ temperature control manufacturing areas smooth floors, walls, ceilings « no lead burning or corrosion
« lintless clothing for personnel and work area surfaces - eosier socketing
H Q . « easier wiring
« “air lock” room entrance chambers + restricted material flow « superior adaplability
- restricted movement of personnel i A 19 (AL UL
. . i p' + daily vacuum cleaning of «+ extra insurance against
» elimination of lint-producing paper work area and of containers catastrophic glass failures

Raytheon Reliable Subniiniature Tubes include Dual and Rectifier Diodes; 1iigh. Med ium and Low Mu Tri-
odes; High and Medinm Mu Dual Triodes: High Frequency Triodes; Low Microphonic Triodes; Output, R
Amplifier and RI° Mixer Pentodes; Voltage Regulator und Voltage Reference Tubes. Write for Data Sheets.

RAYTHEON MANUFACTURING COMPANY

RAYTHEON MAKES ALL THESE
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Presenting...

1 R

-hp- 608C VHF Signal Generator

Models 608D and 608C are designed to be the best commer-
cial instruments of their type, and to set new standards of VHF
generator convenience, applicability and performance. They are
the redesigned and improved successors to over 3,000 -hp-

New prem ium-q uulil’y 608A/B VHF generators now in usc throughout the world.
The premium quality -hp- 608D
performance

-hp- 608D VHF Signal Generator

-hp- 608D is the ultimate in VHF signal generators. It offers the «
highest stability attained in production equipment of its type.
. . . . Tbere is almQS: corr?plete absence of incidental FM or frequency
wlde runge’ dlrecl' cullbrutlon drift. There is a calibrated output from 0.1 pv 005V througl.x- .
out the frequeacy range, 10 to 420 mc. A built-in crystal cali-
brator provides a frequency check accurate within 0.019% every
5 mc throughout range. .
Residuul FM Iess I'hun ] kc These unique advantages are made possible in large part by
new master oscillaror, intermediate and outpur amplifier circuit
design. Other features to improve stability include a regulated
. A filament supply, 2 new variable condenser design and a com-
f I pletely new coil turret and circuit housing. The result is the most
Drl ' ess 'hun 0.0 0 5 /O convenient, accurate and effective instrument available for test-
ing and align:ng VHF aircraft communications and other re-
ceivers having extreme selectivity.

High power OU'pU' The all-purpose -hp- 608C

The -hp- 608C is a high power, stable and accurate VHF signal

A genesator for general laboratory and field use. Employing a

A" I'ypes Of mOdUIutlon master oscillator-power amplifier circuit, -hp- G08C offers 1 v
maximum power and a broad frequency coverage of 10t0 480 mc.

The instrumen: provides outstanding convenience for measuring

gain, sensitivity. selectivity and image rejection of receivers, IF

CoviRass | HEWLETT-PACKARD

COVERAGE
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two completely new

SIGNAL
GENERATORS

amplifiers, broad band amplifiers and other VHF equipment. Its
1 v outpur is more than sufficient to drive bridges, slotted lines,
transmission lines, antennas, filter networks and other circuits.

cabinets reduce weight. Circuitry is particularly clean and
accessible. Dial, condenser and turrer drives are ball-bearing,
Variable condensers are specially manufactured by -bp- and
feature electrically welded Invar low temperature steel plates
to minimize drift. Sealed transformers are used throughour,
and construction is militarized.

Outstanding features in both

Both -hp- 608D and GO8C have broadest possible modulation
capabilities. There ts AM modulation to 8065, and flat response
20 cps to 1 mc which provides high quality internal and external
pulse modulation. RF leakage is negligible, and sensitivity meas-
urements to 0.1 uv are possible. Internal impedance is 50 ohms
constant, and VSWR is a maximum of 1.2.

~ Both instruments also feature new mechanical design and
quality construction throughout. New aluminum castings and

Data subject to change without notice. Prices f.0.b. factory
WRITE FOR COMPLETE DATA

HEWLETT-PACKARD COMPANY

30990 Page Mill Road « Palo Alto, Califernia, U.S.A.

SALES AND ENGINEERING REPRESENTATIVES
THROUGHOUT THE WORLD

SPECIFICATIONS

PROCEEDINGS OF THE IL.R.E.

-hp- 608D VHF Signal Generator
Frequency Range: 10 to 420 mc, S bands.

Calibration Aeccuracy: +0.5% full range.

Resettability: Better chan *=0.19% after
warm-up.

Crystal Calibrator: Frequency check points
every 5 mc tnrough range. Headphone
jack for audio frequency output.

Frequency Drift: Less than 0.005% over
15 minute interval after warm-up.

Output Level: ().1 v to 0.5 v into 50-ohm
load. Attenuator dial calibrated in v and
dbm. (0 dbm equals 1 mw in 50 ohms.)

Voltage Accuracy: %=1 db full range.

Generator Impedance: 50 ohms, maxi-
mum VSWR 1.2.

Modulation Percentage: 0 to 80% indi-
cated by meter.

Envelope Distortion: Less than 2.5% at
309 sine wave modulation.

internal Modulation: 400 cps =10% and
1,000 cps =10%.

External Modulation: 0 to 80%, 20 cps to
100 ke. For RF output above 100 mc, 0
to 309 to 1 mc.

External Pulse Modulation: 10 v peak
pulse required. Good pulse shapeat 1 usec.

Residual FM: Less than 1,000 cycles at 309
AM for RF ourput frequencies above 100
mc. Less than 0.001%% below 100 mc.

Leakage: Negligible; permits sensitivity
measurements to 0.1 microvolt.

Filament Regulation: Provides highest pos-
sible oscillator and amplifier stability for
line voltage change.

Power: 115/230 volts *=109%, 50/1,000
cps. Approx. 150 watts.

INSTRUMENTS

Size: 1334” wide x 16” high x 2014” deep.

Weight: 70 Ibs. Shipping weight. approx.
100 Ibs. © £ -

Price: $1050.00.

~hp- 608C VHF Signal Generator
Same as -hp- GO8D, except:
Frequency Range: 10 to 480 mc, 5 bands.
Crystal Calibrator: In Model 608D only.
Frequency Drift: J.ess than ==0.01% over
10 minute interva) after warm-up.
Output Level: 0.1 uvto 1.0 v.

Residual FM: Less than 0.0025% at 309
amplitude modulation for RF output fre-
quencies 21 to 430 mc.

Filament Regulation: In Model 608D only.

Price: $950.00.

COMPLETE
COVERAGE

April, 1955
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L new
" in instrument
design
relay

Actual Size
Weight 1.5 oz.
Very
sensitive,
rugged, reliable.
Hermetically sealed.
Engineering data for your
application on request.

*Trademark for the basic Marlon moving
coil mechaniem. Patents Pending.

marion electrical instrument co.
407 Canal St., Manchester, N.H., U.S. A,

Manufaciurers of Kuggedized and ""Reguiar’’
Panel Instruments and Related Products.
copyright 1966 M.E.1. Co.

How to CONTROL and
ALARM the TOWER LIGHTS
of UNATTENDED Microwave

and Communication Stations

PHOTO ELECTRIC PANEL

Automatically torns Tower Lights
ON and OFF im accordance with
FCC rogulations

FLASHER PANEL - Automatically
Flashes Boacon Lamps — with
balasced load provisions.

ALARM PANEL « Astomatically
provides sigaals indicating failure
of any lamp, power or contrel.

Model LC 201
TOWER LIGHTING CONTROL UNIT
(for Twa Light Levels)
Model LC 101 (for Single Light Level)
Model LC 301 (for Three Light Levels)
Models also available with separate
Alarm Signa! for each Beacon Lamp.

Write for descriptive Bulletins

— HUGHEY & PHILLIPS, INC. —

' Manufacturers of |
300MM Code Beacons, Obstruction Lights,

l Photo-Electric Controls, Beacon Flashers, l
Microwave Tower Control & Alarm Units

l Remote Lomp Failure Indicotor Systems, l

and Complete Tower Lighting Kits.

| 3300 NORTH SAN FERNANDO BLVD. |
BURBANK, CALIF,

— s — —— —— — — — —

WHEN WRITING TO

COAXIAL*

Industrial Engineering Notes

(Continued from page 144)

Institute from the hospital of the Uni-
versity of Pennsylvania, from studios in
Baltimore, and from the National Naval
Medical Center at Bethesda, Md. The Tel-
cvision Committee of the Armed Forces
Institute of DPathology announced the
names of some of the participants in the
mectings. Included among the communi-
cations experts were Dr. A, N, Goldsmith,
Chief Consultant for RC.\; Dr. Peter C.
Goldmark,  Vice-President,  Columbia
Broadeasting System Laboratories: [2d-
ward W, Allen, Chief Engineer of the
FCC; Dr. Axel G, Jensen, Director of Tele-
vion Research of the Bell Telephone Lab-
oratories, and Maj. Gen. G. L. Back, the
Army’s Chief Signal Officer. . .. A large
reduction in engineering time and costs
for selecting proper components to be used
in electronic equipment is claimed for a
mechanized system for storing and search-
ing engineering data, the Office of Tech-
nical Services, Commerce Department,
has announced. Details of this system,
entitled the “Eleetronic Component In-
formation Center (ECIC),” are contained
in a rescarch report recently made avail-
able to industry by the OTS. This report
of rescarch, by Battelle Memorial Insti-
tute under an \ir Foree contract, deseribes
the elements of a machine-sorted punched-
card svstem for recording, searching and
tabulating data on an eclectronic comi-
ponent. Its importance is pointed up by
the fact that proper selection of the most
reliable and effective components is often
the most costly and difficult step in the
development of complex electronic sys-
tems. Complete details on the new system
are available from the Office of Technical
Services, Commerce Department, Wash-
ington 25, D, C,, for $4.25 cach and should
be ordered by number (PB 111548). . ..
The Atomic Energy Commission ... re-
leased 21 additional patents, including six
in the electronics field. Non-exclusive,
rovalty-free licenses on the listed patents,
as part of its program to make non-seeret
technological information available for use
by industry, will be granted by the com-
mission.  Commission-held  patents  and
patent applications released for licensing
now total 747. Applicants for licenses
should apply to the Chief, Patent Branch,
Office of the General Counsel, UL S
\Mtomic Fnergy Commission, Washington
25, D.Cidentifving the subject matter by
patent mmmber and title. The following six
patents of interest to the electronies in-
dustry were released: High-Voltage Bush-
ing, 2,692,207; Pulse Analvzer, 2,694,146;
Flectrostatic Amplifier, 2,696,530; Dual
Circuit Eleetrical Safety Device, 2,696,-
539; Radio Electrie Generator, 2,696,564,
and Ton Sourece, 2,697,788, . .. The Of-
fice of Technical Services, Commerce De-
partment, has listed studies in the field of
electronics in its December—January
issues of the ‘‘Bibliography of Technical
Reports.” The following government-
sponsored rescarch reports may be pur
chased from the Photoduplication Section,
I ibrary of Congress, Washington 25, D. €,
“Basic Methods for the Calibration of
(Continued on page 294)
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WIDE BAND
VIDEO
AMPLIFIER

10 cps to 20 mc

An oscilloscope deflection amplifier for
measuring and analyzing puises! Extremely
wide band with extended low frequency
response down to 10 cps. Will accurately
analyze television signals. Excellent to
increase the amplitude range of your
vacuum tube voltmeters and

signal generators.

MODEL VT

FREQUENCY RESPONSE

1KC ime
100KC

FREQUENCY

1OMC J0MC  100MC

AMPLITUDE RESPONSE 08

The Polarad Wide Band Video Amplifier
offers an extremely wide band coverage:
flat within ==1%2 db from 10 cycles to 20
megacycles per second. It has a time

delay of 0.02 microseconds and assures
extreme stability because of its associated
electronically regulated unit. A low
capacity input probe is provided.

see other Polarad equipment adver-

tised on pages 3SA, 56A & 10CA.

ELECTRONICS
POLARAD | :0RPORATION

8
°VEN 'TISEA N

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

Representatives in all principal cities.



Series No. 1

KOVAR BASES ol

WITH NICKEL
SILYER CASES

Three electrode her-
metically sealed
Kovarbases supplied
with closures. Lead
lengths and pin lay-
outs as iliustrated.
Cases are availabl2
in three types
Clostres are press-
fit to bases.

Series No. 5

COMPRESSION
BASES

WITH NICKEL
SILVER CASES

Available as illustrat-
ed. Cases are press-
fit to bases.

Type TB-6
TRANSISTOR

BASE

AVAILABLE WITH
TC-6 CLOSJRE

Type DC-5
GOLD PLATED

With welding projec-
tion. Available as
DC7 without welding
projection.

*PATENT PENDING ALL RIGHTS RESERVED

L@4F

——

=
=
&2

13— |- 2184 f 155+

3%

5

l
T -

I'”

ALL CASES 300”
IN LENGTH

TC-1A

' plain @
TC-1B
with hole le

ﬂ 1C1C o 3
with hole ,?
and dimple
CASES AVAIL- _ '
ABLE WITH OR @4
WITHOUT -
DIMPLE
TC-3 3
with dimple |
.300" lon
g ® ‘1
- 1C-3A
‘ ‘ plain
340" long @

Where Special cases
are required, El will
quote on your re-
quirements on re-
ceipt of your
drawings or speci-
fications. ’

- "5

1C-5
with dimple I l %
H‘I TC-5A i

plain
TC-5B
with .025" hole
All .325" long
T7C-5C

plain .240" long

TC-6 CLOSURE J;

Plain case .300"
in length.

o "“%.;%94

HEADQUARTERS
FOR YOUR
HERMETICALLY

SEALED
MINIATURE

TRANSISTOR

and DIODE
BASES and
CLOSURES”

Electrical Industries is your
dependable source of supply
for all hermetically-sealed
miniature components. Minia-
turized transistor and diode
bases with closures and sealed
components for specialized re-
quirements can be supplied
quickly and economically. For
samples and quotations on
standard components or recoms
mendations on “specials”, call
or write E-I, today!

ELECTRICAL
INDUSTRIES

44 SUMMER AVENUE
NEWARK 4, NEW JERSEY

DIVISION OF AMPEREX
ELECTRONIC CORP.
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YOU CAN SAVE TIME AND TROUBLE
BY STANDARDIZING ON BUSS FUSES!

Whatever your fuse
requirements may be —
you can turn to BUSS and select the right fuse
for the job.

The complete BUSS line includes fuses in any
size from 1/500 up, plus a companion line of fuse
clips, blocks and holders.

You'll find that relying on this one, dependable
source for fuses helps to simplify your buying, stock
handling and records — and results in profit-saving
efficiency.

Every BUSS fuse is
electronically tested to assure
“trouble-free” protection.

To make sure that BUSS fuses will operate
properly under all service conditions — every BUSS
fuse normally used by the Electronic Industries is
electronically tested. A sensitive device automatically

rejects any fuse not correctly calibrated, properly
constructed and right in all physical dimensions.

If you should have a special problem in
electrical protection . . . the world’s largest fuse
research laboratory and its staff of engineers are
at your service — backed by over 40 years of
experience. Whenever possible, the fuse selected
will be available in local wholesalers’ stocks, so that
your device can be easily serviced.

For more information on BUSS and Fusetron
small dimension fuses and fuse holders ... Write for
bulletin SFB. R

Makers of a complete line of fuses for home, Ii

TRUSTWORTHY NAMES IN

farm, commercial, electronic and industrial use, £LCTRICAL PrOTECTION

BUSSMANN MFG. CO. (Div of McGraw Electric Co.)
University at Jefferson, St Louis 7, Mo.
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REVERSE VOLTAGE
VOLTS

400 300 200

| TYPICAL
VALUE

.

l REVERSE CUR

Ahnsuncement &y halustey.
SILICON poweR

RECTIFIERS

AVAILABLE FOR THE FIRST TIME
IN PRODUCTION QUANTITIES

* These units are ideally suited for aircraft and guided
missile requirements. Other typical applications that
can benefit from their superior characteristics are
power rectifiers in commercial equipment, magnetic
amplifiers, clipping, meter protection and counter cir-
cuits. Anxiety over temperatures is completely elimi-
nated when they are used in digital computers. Automa-
tion and control engineering suggest additional fields.

Pernformance:

. Rectification Efficiency Over 99%

. Forward Voltage Drops Averaging 1.5 Volts at 200 MA
. Peak Inverse Voltages to 1,000 Volts

. Leakage Current as Low as 10-10 amperes
. Rectification Ratios as High as 10°

1
2
3
4. Operates Continuously up to 200°C.
5
6
7

. Practically Flat Zener Characteristics

RENT Ma

-0.5

~10

2.0

VOLTS

TYPICAL

FORWARD VOLTAGE

VALUE

STATIC I-E

~ CHARACTERISTICS

TYPE 25J 20
JETEC NO.IN318

Charnactenistics:
1. HIGHEST EFFICIENCY
2. HIGH CURRENT
3. HIGH VOLTAGE
4. HIGH AMBIENT OPERATION
5. HERMETICALLY SEALED
6. SMALL IN SIZE

W 7. LIGHT IN WEIGHT

8. RUGGED — ALL WELDED
9. LOW FORWARD DROP
10. LOW LEAKAGE

Write for fully illustrated and
informative Bulletin SR-18-3

Jetec Wo. TYPE

Forward Drop
@ 200 MA

Forward Curr
Continuous

ent | Power Current
Peok

Peak fInverse

IN316 | 2S5J5
IN317 | 25J10
IN 318 | 258J20
IN 319 | 25J30
IN 320 | 25J50

2V Mox
2V Mox
2V Mox
2Y Mox
2Y Mox

200 MA
200 MA
200 MA
200 MA
200 MA

2A
2A
2A
2A
2A

50v
100V
200V
350V

500V

Units with peok inverse rating of 850 volts available in somple quantities

PROCEEDINGS GF THE LR.E.

April, 1955



Into the construction of this coil form
goes C.T.C.'s rigid quality control to
highest production standards.

‘The result is another C.T.C. first — a
miniaturized coil form (%s” diameter
by »%” high when mounted) that is
shoek-resistant and exceptionally
rugged — shielded against radiation,
electrically, and therefore ideal for
““close quarter’”’ use in L.F. strips and
numerous designs where adjacent
mounting is necessary.

C.T.C.’s policy of continuous step-
by-step quality control in the manufac-
ture of every component means guar-
anteed performance. Already certified
materials are doubly checked before
manufacture.

Whatever your component need
let C.T.C. solve your problem with
either custom or standard designs of
quality-controlled, guaranteed compo-
nents including insulated terminals,
coil forms, coils, swagers, terminal
boards, diode clips, capacitors and a
wide variety of hardware items.

Put your component problem up to

232

C.T.C. now. For samples, specifications
and prices — write today to Sales Engi-
neering Dept., Cambridge Thermionic
Corporation, 456 Concord Ave., Cam-
bridge, Mass. On West Coast, contact
E. V. Roberts, 5068 West Washington
Blvd., Los Angeles 16 or 988 Market St.,
San Francisco, California.

Coil Form Data: C.'T.C.'s L.S-9 coil form has a brass
shell enclosing a powdered-iron cup-core, tuning
slug. phenolic coil form and silicone fibreglas
terminal board. Three terminal hoards are avail-
zble with choice of two, three or four termiral lay-
out. Forms, unassembled, may be had without
uindings . or wound and assembled te your
specifications.

CAMBRIDGE THERMIONIC CORPORATION

makers of guaranteed electronic components,

custom or standard

Capacitor: New CST-50 variable ceramic capacitor
surpasses range of capacitors many times its size.
Stands only !94," high when mounted, is less than
%" in diameter and has an 8-32 thread mounting
stud. A tunable element of unusual design prac-
tically eliminates losses due to air dielectric giving
Jarge minimum to maximum capacity range (1.5
to 12MMFD).
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‘>~ g Industrial Engineering Notes

(Continued from page 24A4)

Sonar Equipment,” PB 113485, microfilm,
$1; enlargement print, $12.75. “Develop-
ment of 1larmowic Mode Crystals. Final
Report,™ PB 113039, microfilm, $4: photo-
copy, $11.50, “Ditfraction of Pulses by a
Circular Cylinder,” PB 115215, microfilm,
$2.75; photocopy, $6.530. “Dual-Channel
Rotary Joint for 3300 mc,” PB 115441,
microfilm, $1.50: photocopy, $1.50. “Ilec-
tronic Structure of Solids. 1l: The Per-
turbed Deriodic lLattice,” I'B 115261,
microfilm, $4; photocopy, $11.50. “IFF
Antenna for Mounting on the Wing of a
TBM Torpedo Bomber,” I'B 1048106,
microfilm, $2; photocopy, $2.75. “Inter-
action of Lilectronsand R-F Ficlds. Techni-
cal Report No. 1,” PB 115243, microfilm,
$2.50; photocopy, $5.25. “Recommended
Designations of Radar Indicator Tyvpes,”
PB 110303, microfilm, $1.50; photocopy,
$1.50. “Theory of Licctromagnetic Cor-
rections  to  Geometrical  Optics,” 1B
115227,  microfilm, $1.50; photocopy,
$1.50. “Research Services and Investiga-
tions on Subminiature Multielement Di-
odes and Bistable Llements for Micro-
tronic Circuit,” I'B 115274, microfilm,
$2.50; photocopy, 85.25. “Services, Fa-
cilities and Materials Required for Re-
secarch and Develapment  of  Accurate
Fixed, Nonwire-Wound Resistors, Final
Progress Report,™ PB 115407, microfilm,
$4.75; photocopy, $14. “Studics and In-
vestigations of a 100 Watt CW X-band
Klystron,”™ I’B 115585, microfilm, $3.25;
photocopy, 89. “Research on Electromag-
netic Retlections from Surfaces of Com-
plex Shape,” PR 115547, microfilm, $2;
photocopy, $2.75. “Propagation of Plane
Electromagnetic Waves PPast a Shoreline,”
PB 115630, microfilm, $3.25; photocopy,
89, “Reflection and Transmission of Elec
tromagnetic Waves by a Spherical Shell,”
PB 115629, microfilm, $2; photocopy,
$2.75. “Multiple Scattering of Radiation,”
PB 115643, microfilm, $3.75; photocopy,
$10.25. “Mechanical Resonant Scanner,”
PB 115605, microfilm, 82.25; photocopy,
84, “Microwave Research,”™ PB 115618,
microfilm, $2.25; photocopy, $4. “Addi-
tion Theorems for Spherical Waves,” I’B
115630, microhlm, $2.23; photocopy, $4.
“Characteristics  of  Ridge Waveguide.
Space Charge Effects in Reflex Klystrons,”
PB 110058, microfilm, 82: photocopy,
$2.75. “Diffiraction of [Electromagnetic
Waves by a Plane Wire Grating, 11,” PB
115647, microtilm, $2; photocopy, $2.75.
“Diffraction of an \rbitrary Pulse by a
Wedge,” PB 115649, microfilm, $2.25;
photocopy. 84, “Lincar Ordinary Differ-
ential Operators of the Sccond Order,” PB
115648, microfilm, $2.25; photocopy, $4.
“Maxwell's Equations in Spherically Sym-
metric Media,” PB 115636, microfilm,
$§2.25; photocopy, 84, “On the Scattering
Effect of @ Rongh Plane Surface,” PB
115646, microflm, $2; photocopy, $2.75.
“Electronic Cursor for AN/APS-15,” PB
106688, microfilm, $2; photocopy, $2.75.
“Intermodulatien Distortion in Mixers,”
PB 115589, microfitm, $2.50; photocopy,
$5.25. “New Ring Counter for Junction
Transistars and Vacuuin Tubes,” I’B
115388, microfilim, 82.25; photocopy. $4.

ACCURACY
ot a g&w% [

Just select the range you want... Hycon's new Model 615
Digital VTVM does the rest. .. gives you a direct reading in numerical form,
complete with decimal point and polarity sign. There's no interpolation,
no chance of reading the wrong scale. Even incxperienced personnel find the
Model 615 easy to use...you just can't read it incorrectly !
Ideal for both laboratory and production-line testing, here's what the Model 615 offers...
... 1% accuracy on DC and ohms; 2% on AC
...12 ranges...0 to 1000 volts DC and AC: 0 to 10 megohms
... Illuminated 3-digit scale, with decimal point and polarity sign
... Response (with auxiliary probes) to 250 mc
... Shielded case; rugged, bench-stacking design; lightweight
Two more Hycon test instruments . . . designed for tomorrow’s
circuitry ... ready jor color TV...

MODEL 617 37 OSCILLOSCOPE...

Accurate enough for research, rugged enough for
servicing. Features high deflection sensitivity

{.01 v/in rms); 4.5 mc vertical bandpass, flat =1 db;
internal 5% calibrating voltage. SPECIAL FLAT 3”
CRT FOR UNDISTORTED TRACE FROM EDGE T0 EDGE.

MODEL 614 VIVM...

Maximum convenience combined with unprecedented
low cost. Plus featuras include: 21 ranges (28 with p-p
scales); 6%2"” mater; 3% accuracy on DC and ohms,
5% on AC; response (with auxiliary probe) to 250 mc.
TEST PROBES STOW IN CASE, READY TO USE.

| See these Hycon instruments
...all in matching, bench- m
stacking cases...at your M!ﬂ. COMPGIIY

local electronic jobber. 2961 EAST COLORADO STREET
PASADENA &, CALIFORNIA
“Where accuracy counts"

BASIC ELECTRONIC RESEARCH * ORDNANCE * AERIAL CAMERAS * ELECTRONIC SYSTEMS
ELECTRONIC TEST INSTRUMENTS * GO NO-GO MISSILE TEST SYSTEMS * AERIAL SURVEYS

PROCEIDINCS OF TIHE I.R.I April, 1955 204



... A dependable source
RES\S of reliable components
for over 30 years

with versatile switching
1 haft
d concentric S
ngle, gangcd an | sheft
?nagl types in smallest S1Zes consmt:nd
u € v
with real dcpcndahnhty oﬁcfr \ont;‘z),dm/‘s
\ formance 10T
ouble-free per ; >
(:: \uirements. Gold platcd“rm;ism‘\ gA
o i el.
contactors assure low nmsc'd:\;( o
ique mi
lete array of uniq line
cmf‘t‘;hes offers cally any desu;:)r
Wi ]
: tehing arrangement, with types
and military us¢.

STACKPOLE

Composition

CAPACITORS

Cost-saving, low-valve,
fixed types

practi

swWi
both civihian

Originated by Stackpole, these tiny
units not only represent the simplest,
most inexpensive capacitor design yet

produced — but likewise have charac.

e, teristics that make them more desir.
* able than larger, more costly capacitors

L — e [Or many uses. 47 standard types, 0.1

to 10.0 mmf. Write for Stackpole GA
Capacitor Bulletin.,

Tab-mounting Bakelite
shaft control

Just right for rear-of-chassis or concealed cHoxE COn

. s _MODED conts
front ponel controls in TV receivers , . . ' N "Dtcgﬁ; /
. 3 . . . Dt
especially in high voltage circuits. Meas- NsERT ons iﬁcaﬁO"
q q ! . [4
ures only 0.894” in diameter, yet han- CORES ccal of mechan'“’l SP‘e {fers prac-
R . lectric nt. Stackpote © h
dles a full .5-watt. Write for data on 1o match any el ore dch‘"ment'dlun"form“y of bot

n cor . ssure

. rs in modern 170 \e and with assu

Pionee dcsired s_w € ' rac(er'ﬁ“c-" .

uically °Ty nd mec\\umca\ cha re Bulleun-
a r

Write 107

Stackpole Type LR-6.

jectrica
€ t low cost:

AVAILABLE THROUGH PARTS DISTRIBU- requ"remcn‘s g

TORS! For name of nearest distributor Ne“’_ meet 809 of all
stocking Stackpole resistors, switches and . gmndﬂrdr/ed “;ny type-

""EE'" iron cores write: Distributors’ Divi Write for data on

sion, Stackpole Carbon Co., 26 Rittenhouse |

Place, Ardmore, Pa.
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STACKPOLE

Molded COIL FORMS

Cut Assembly Costs!

Reduce coil sizes and cut assembly costs
with simplified point-to-poing wiring and
fewer soldered connections. Over 35 new
types available in phenolie, iron, or phe-
nolic with iron center sections. Axigl or
“hairpin™ leads, Write for complete speci.
fications on al] types.

Engineering
Samples '
are proof of the pudding!
1 uses! itches Engi-neering samples of :::;:::
fide sv.\!\‘c Stackpole components are

to quantity users. Send details of
your requirement for recommenda-

tion by Stackpole engineers.

Srackpole
ils,

pliances

write for

31a
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ACTUAL SIZE

Type TR “'tiny” resistors shown in natural size—One unit is magnified to show color-code bands

"TINY ALLEN-BRADLEY
FIXED RESISTORS

Type TR—Length—0.140 in. Diameter—0.067 in.
1/10th Watt—In all RETMA values and tolerances.

For electronic applications, where small size
is a major consideration, the new Allen-
Bradiey Type TR ‘‘tiny’’ resistors are the ideai
answer. While these 1/10th watt, miniatur-
ized resistors are extremely small in size,.
they are a QUALITY product in construction
and performance.

Because of their low noise level, they are
especially suited for hearing aids and com-
pact, portable receivers.

Dn

e )

n
.

Type TR resistors have an insulating coating
which affords a conservative insulation
strength of 200 voits DC for continuous op-
eration. These tiny resistors can be supplied
in all standard RETMA, JAN-R-11A, and
MIL-R-11A resistance values from 10.0 ohms
to 22.0 megohms, inclusive in 5%, 10%,
and 20% tolerances. If you build miniatur-
ized electronic equipment, take advantage
of Allen-Bradley Type TR QUALITY resistors.

(U S

The Sin of
QUALITY

mi—

Allen-Bradley Types HB {2-watt), GB (1-watt), and EB (% -watt) solid

molded fixed resistors are shown actual size in the above illustration.

Allen-Bradley Co., |14 W, Greenfield Ave., Milwaukee 4, Wis. e

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

ALLEN-BRADLEY

RADIO, ELECTRONIC

Jo

AND

TELEVISION COMPONENTS



TORKRITE TUBING

in foreground, enlarged to show
detail.

* X %

TORKRITE
POSSESSES MANY
ADVANTAGES

Torkrite affords unmatched recycling abil-
ity. After a maximum diameter core has
been recycled in a given form a reason-
able number of times, a minimum diam-
eter core can be inserted and measured
at 1" oz. approximately.

Torkrite has no hole or perforation
through the tube wall. This eliminates the
possibility of cement leakage focking the
core or cores.

Torkrite permits use of lower torque as it
is completely free of stripping pressure.

With Torkrite, torque does not increase
after winding, as the heavier wall acts to
prevent collapse and core bind.

Improved new Torkrite is now available
in various diameter tubes. Lengths from
3/4” to 31/8" are made to fit 8-32,
10-32, 1/4-28 and 5/16-24 cores.

* * %

WRITE for your copy
of our new
CLEVELITE folder

PROCEEDINGS OF THE I.R.E. April, 1955

7 CLEVELAND CONTAINE

PLANTS AND SALES OFFICES at Chicago, Detroit, Memphis, Plymouth, Wisc., Ogdensburg, N. Y., Jamesburg, N. J.

IMPROVED
FOR OUTSTANDING PERFORMANCE
AND APPLICATION

CLEVELITE

LAMINATED PAPER BASE PHENOLIC TUBING

In seven specific grades, Clevelite is one of the finest and most com-
plete lines of tubing available to the electronic and electrical industries.

Grade Application
Grade E . ... .. Improved post-cure fabrication and stapling
Grade EX .... Special grade for TV yoke sleeves
Grade EE .... !mproved general purpose
Grade EEX ... Superior electrical and moisture absorption properties
Grade EEE ... Critical electrical and high voltage application
Grade XAX ... Special grade for government phenolic specifications
Grade SLF ... Special for very thin wall tubing having less than

.010 wall

High performance factors, uniformity and inherent ability to hold to
close tolerances, make Clevelite outstanding for Coil Forms, Collars,
Bushings, Spacers and Cores. Competent Research and Engineering
facilities are always available to aid in solving those tough and stub-
born design and fabrication problems. May we help you?

Fast, Dependable Delivery at all times.

WHY PAY MORE? For Good Quality . . . call CLEVELAND!
*Reg. U. S. Pat. Off.

R

6201 BARBERTON AVE. CLEVELAND 2, OHI

ABRASIVE DIVISION at Cleveland, Ohio
CANADIAN PLANT. The Cleveland Container, Conada, Ltd,, Prescott, Ontario

REPRESENTATIVES

NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N.J.
NEW ENGLAND  R. S. PETTIGREW & CO., 62 LA SALLE RD., WEST HARTFORD, CONN. f.°
CHICAGO AREA  PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO [
WEST COAST  IRV. M. COCHRANE CO., 408 S. ALVARADO S$T., LOS ANGELES

33a



NEW PRODUCTS

& NEWS and
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Servo Systems Brochure

Feedback Controls,Inc., 1332 N. Henry
St., Alexandria, Va., has available a de-
tailed and illustrated brochure describing
their complete line of servos and asso-
ciated equipment. It is a standardized
system of units, adaptable to many prob-
lems,

Casting Resin

A two-part casting resin which is casy
to use and requires no additional catalyst
is announced by Emerson & Cuming, Inc.,
869 Washington St., Canton, Mass.

Stycast 2340M has excellent eclectrical
and mechanical properties. Warming the
two components to about 125°F facilitates
mixing and pouring the material which
curves to a tack-free, brown, opaque, resin
which is tough, and flexible. Its adhesion
to metals, plastics, glass, etc. is also good.
Stycast 2340M may be machined and is
usable over a temperature range of
—100°F to 3400°F without loss of physi-
cal or electrical properties.

Component Mount

A new component mounting post called
the Tote-m-pole has been developed by
Sangamo Electric Co., Springficld, 111, to
improve the “bug resistance” of model and
production wiring in government and in-
dustrial gear. It provides ideal mounting
support for small components such as re-
sistors, capacitors, diodes and transistors
at their operating point. Critical leads to
grid suppressor resistors, for example, can
be reduced to pigtails.

The device assists the engineer to get
near optimum component density and
point-to-point wiring. Fewer leads, cables
and soldered joints are neccessary. Users
report as much as 5 feet of wire saved by
each Tote-m-pole. Ventilation of parts
mounted with this wiring aid is excellent.
A melamine pole gives it its low tracking,
heat-resistant properties. Post illustrated
has 5 resistors and 4 capacitors attached.

The Tote-m-pole mounts with a single
chassis drill hole. It can be reused many
times for model mock-up or component
replacement. It is adapted to jig wiring
practices whether the jig is of cardboard
for design study or a production type.
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These manufacturers have invited PRO-
CEEDINGS readers to write for literature
and further technical information. Please
mention your {.R.E. affiliation.

Interference-Field Intensity
Meter

The NNM-30A radio interference-field
intensity meter developed by Stoddart Air-
craft Radio Co., Inc., 6644 Santa Monica
Blvd., Hollywood 38, Calif., is a precision
made equipment for the accurate measure-
ment of field intensities of signals and rf
disturbances within the frequency range
of 20 to 400 mc.

Radio signals or interference, either
radiated or conducted, may be measured
through the use of accessories which are
available for the equipment. Sine wave,
pulsed rf, impulsive and random noise may
be readily measured. Average, quasi-peak
or peak values of complex waveforms can
be selected. The NM-30A may also be
used as a two-terminal frequency selective
voltmeter.

Field intensity surveys, antenna radia-
tion pattern studies and interference loca-
tion and measurement are but a few of the
many uses of the versatile NM-30.\.

“The NM-30A operates from either 103
to 125 volts or 210 to 250 volts ac, single
phase, at any frequency between 50 and
1,000 cps.

Miniature Actuator Motor

American Electronic Mfg., Inc., In-
strument Div., American Electronics, Inc.,
9503 \V. Jefferson Blvd., Culver City,
Calif., is now in production on a small
actuator motor measuring 1.705 inches
od X2 9/16 inches long.

The motor operates on 400 cps. It is
excited with 115 v on the fixed phase and
24 v on the control phase. Torque at stall
is 2.9 inch/ounces with a power factor at
stall torque of 50 per cent. No load speed
is 5,100 rpm. Temperature range: —55°C
to 90°C. Weight is 13.7 ounces. Additional
data is available from the manufacturer.

PROCEEDINGS OF THE I.R.E

Three-Speed Turntable

Gates Radio Co., Quincy, Ill., has a
new three-speed turntable for continuous
broadcast duty.

All three speeds, plus motor starting,
are controlled by one-flip-type lever.

Speed change mechanism by the use of
ball-bearing nylon wheels on a diagonal
aluminum casting, running against a cast
bronze cam, provides smooth, quict opera-
tion for all three speeds. Increased torque
is developed through a synchronous motor
that operates the drive arrangement. It is
claimed that the timing is exceedingly ac-
curate and slippage practically eliminated.
Three diameters on the motor shaft en-
gage with the neoprene idler wheel which
in turn drives inside platter rim.

Recession in center of platter with large
spindle accommodates 45 RI’M records
and eliminates the necessity for spindle
change for 334 and 78 recordings. Size of
cabinet is 293 X214 X21% inches.

Relay

Available in 1 to 5 amperes contact
ratings, and in contact combinations from
SPST to 6 PDT, the new relay, announced
by the Advance Electric & Relay Co., 2435
N. Naomi St., Burbank, Calif., offers a
maximum sensitivity of 15 milliwatts per
pole in the dpdt combination. This is an
optimum combination, withstanding 10
G's vibration from 10 to 500 cps. When
power is increased to 40 milliwatts per
pole, vibration resistance rises to 30 G's.
Sensitivity and vibration resistance de-
crease as additional contact combinations
are added with the same amount of power.

Friction-creating hinge pins are climi-
nated, and the use of a beryllium copper
armature retaining spring insures positive
contact between armature and pivot point
at all times.

Cross-bar palladium-type contacts are

(Continued on page 364)
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NEW Lollypop Precision Resistor
Davohm Type 1273

it's no trick at all with Daven’s unique and extremely small size
resistor to achieve ease of mounting in new printed circuit and
transistor assemblies. The trick is inside this tiny unit ... it's a
completely new specialized winding technique developed by Daven,
which enables them to use extremely fine sizes of resistance wire
to obtain two or three times the resistance value that was pre-
viously suppliec on a bobbin of this size.

Only 1/4" in dizmeter by 5/16"
long, yet is available in values as
high as 400,000 chms:

3% Fully encapsulated
3 Exceeds all humidity, salt water immersicn and

3 : INg Lests as, specifiad n\{
. Amepgment 20
i I L s L g L S DU L
had % Opera .uiﬁﬂgtmuo S po

de-rating

3% Can be obtained in folerances as close as +.02%

% Standard temperature coefficientis - 20 PFM/°C.
Special coefficients can e supplied on rejuest

Below are 9@ miniature encapsulated
Daven resi ‘-"q‘\ art of the largest selec-
tion of preciglon wire-wound resistors

available:

Type 1250  Type 1170  Type 1195

Max. Dhms 450K 2 Meg. 760K
Dia. 14 1/2 1/4
Lengta 1,2 1/2 34 "
= . e TR e e / Type 1185
Max. ‘Watts 18 1.3 14 J
All Daven resistors can be operated at 125°C continuous / /

power witnout ce-rating.

~DAVEN-

191 Central Avenue, Newark 4, New Jersey

Write for complete
resistor catalog.

wORLD'S LARGEST MANUFACTURER 0F T O0ORS
World Radio Histo



Midwest Office: 188 W. Randolph Street, Chicago, Il
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TWO NEW KEARFOTT
COMPUTER COMPONENTS

MINIATURE MECHANICAL RESOLVER

1.2 ACTUAL
SIZE

Used to integrate a voltage signal
from a specified minimum integra-
tion period to one approaching
an infinite period of time. Avail-
able for DC to AC or AC to AC
applications. These units eliminate
harmonic and quadrature volt-
ages to the servo motor driving a
tachometer generator. Permits the
use of a low gain, non-critical am-
plifier by effectively providing
infinite gain.
DIMENSIONS:

AC-AC Filter 1.437" diam, x 2.484" long.

DC-AC Filter 1.969" diam. x 2.938" long.

An extremely compact unit meas-
uring only 1 15/16" high, 1 3/4"
wide and 2 1/8" long. It combines
the functions of a ball and disc
integrator and a spherical re-
solver. Will integrate the sine and
cosine functions of an angle or
resolve a vector displacement into
its horizontal and vertical com-
ponents,

1/2 ACTUAL SIZE

The close attention to details that has made Kearfott one of
the leading producers of servo system components goes into
the design and production of these devices. Detailed de-

scriptions sent on request,

KEARFOTT COMPONENTS
INCLUDE:

Gyros, Servo Motors, Synchros, Servo
and Magnetic Amplifiers, Tachometer
Generators, Hermetic Rotary Seals,
Aircraft Navigational Systems, and
other high accuracy mechanical, elec-
tricol and electronic components.

ENGINEERS :
Many opportuniti