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SPRAGUE’ RELIABILITY

in these two dependable
wirewound resistors

MINIATURE

VITREOUS-ENAMEL

Sprague’s new improved construction gives even
greater reliability and higher wattage ratings to fa-
mous Blue Jacket miniature axial lead resistors.
A look at the small actual sizes illustrated, em-
phasizes how ideal they are for use in miniature

electronic equipment with either conventional wir-
ing or printed wiring boards.

Get complete data on these dependable minified
resistors, write for Engineering Bulletin 7410,

TAB-TYPE BLUE JACKETS: For industrial applica-
tions, a wide selection of wattage ratings from 5 to
218 watts are available in Sprague’s famous Tab-
Type Blue Jacket close-tolerance, power-type wire-
wound resistors. Ideal for use in radio transmitters,
electronic and industrial equipment, etc. For com-
plete data, send for Engineering Bulletin 7400A.

SPRAGUE ELECTRIC COMPANY

@
POWER RESISTORS

NEW SMALLER SIZE

ROOLOHH

INSULATED-SHELL POWER RESISTORS

New Koolohm construction features include welded
leads and winding terminations—Ceron ceramic-

! ALL UNITS ACTUAL SIZE L

KOOLOHM
o ——

insulated resistance wire, wound on special ceramic
core—multi-layer non-inductive windings or high
resistance value conventional windings—sealed, in-
sulated, non-porous ceramic outer shells—aged-on-
load to stabilize resistance value.

You can depend upon them to carry maximium
rated load for any given physical size.

Send for Engineering Bulletin 7300 for complete
technical data,

SPRAGUE

235 MARSHALL STREET  NORTH ADAMS, MASS.

THE MARK OF RELIABILITY

MAGNETIC COMPONENTS @ TRANSISTORS
PRINTED CIRCUITS

. SPRAGUE COMPONENTS:
INTERFERENCE FILTERS o

RESISTORS o
PULSE NETWORKS o~

CAPACITORS »
HIGH TEMPERATURE MAGNET WIRE o
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ADVERTISEMIENT

SERIES IV NO. 2

Several years ago we ran into the oft-encountered problem of
dividing an octave microwave frequency range into a number of
adjacent channels. Stan Klug of our Reconnaissance Systems De-
partment has prepared this “advertisement” which shows how the
basic method has been developed into a compact, light-weight
structure suitable for airborne or other applications.

Frequency Channels

Requirements of the Frequency
Channelizers in addition to smallness
and light-weight were low-loss, ease
of development and tuning, good
temperature stability and adaptabil-
ity to frequencies from UNT to K-
Band. The channels normally termi-
nate in crystal video detectors but
other terminations may be accommo-
dated including a reciprocal unit used
to recombine the channels. A few of
the channelizers are illustrated. One
unit (an octave, S-band. five channel
device) was breadboarded and pro-
duced in final form in six weeks on a
crash basis. Its weight, ineluding sev-
cral video components was 13.1
ounces and it measured 2 X 3 X 6
inches.

quarter-wave transformation  (the
filters were spaced by a quarter-wave
on the feedline) the admittances of
the filters became  approximately
equal and conjugate as seen by the
power source. Hence, power split
between channels.

Interference by non-passing filters
was elinimated by using an L-C, “elt-
section,” pass-band matching net-
work between a low  admittance
filter and a relatively high admittance
feedline. The induetive shunt arm of
the network was part of the flter in-
put resonator (shunt, parallel) which
1s detuned and essennally short cir-
cuited in the Alter stop-band. Henee,
looking into the network from the
feedline, the stop-band, input admit-
tance was that of the network series
arm, a low-capacitance, which, by it-
self  did not produce appreciable

4
2]
&)
5
= 55 teedline mismatch.
<« 5
=)
& ¢ ~ROUND OUTER CONDUCTOR »
e CAPACITIVE COUPLING o
< 0 FREQUENCY—> 1] , x o
. N o g | 2
Figure 1—1dealized Channehzer Response [a A
JA/4 A4 LA/ A4 z
: : . AR ' SRS 28
The basic channelizer consisted of == Q0
filters periodically tapped along a A X ]
“feedline.” Three problems encount- \Z Z
J : <" INDUCTIVE COUPLING z

ered were interaction between two
filters at their cross-over (common
cut-off  frequency).,  interference
from non-passing filters and per-
formance of the feedline,

To smooth the over-all response,
and particularty, the cross-over re-
gion, the feedline was terminated in a
matched load resulting in 3 b of
loss. In addition, since two filters ab-
sorh power at cross-over, the re-
sponse should be at least 3 db below
peak transmisston. Good cross-over
response was achieved by using fil-
ters such that one of a pair of filters
at cross-over had a high admittance
and the other tow. The high admit-
tance aborbed most of the power
from the feedline termination (it was
placed closest). As a result of a

A complete bound set of our third series
of articles is available on request. Write to
Harold Hechtman at AIL for your set.

4A WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

METAL SUPPORT POSTS)

Fipure 2—Four axially aligned resonators
(cross-section

A number of such stop-band hlters
on the feedline made it a low-pass
structure. Because, near cut-off, the
characteristic impedance varies rap-
idly, cut-off of this structure had to
be kept well above the operating fre-
quency of the feediine. Also, some
matching necded to be done as the
low frequency characteristic imped-
ance of this structure differed from
that of the unloaded feedline,

Firure 3—2.4 Kmg, 12 channels and tuning probe

(12 X 3 X 214 inches, 2 1hs.-3 0z.)}

Figure 4—480-1000 Mc., 5 channels
(512 X 71lg X 334 inches, 2 1bs.)

At lower frequencies, physically
parallel, quarter-wave, coaxial cavity
resonators were foreshortened by the
use of top-loading (capacitive tuning
and inter-resonator coupling). De-
velopment of a method of axially
aligning quarter-wave resonators
minimized the coupling distance at
higher frequencies. Since resonator
lengths become short at higher fre-
quencies, extremely small filters re-
sulted even with axial alignment.
Lightness and compactness resulted
from a construction emploving one-
quarter inch diameter, thin-wall tub-
ing. Unloaded Q’s were sufficiently
high to enable this construction to be
used for low-loss filters having band-
widths down to three percent.

More detailed information on
these filters and a short bibliography
on filter design and tuning is given
in the reference (see footnote).

W. T. Keane. A, Williams, 8. H. Klug, “Features
of Taw Novel Bandpass Filter Txpes Applicable
to Frequeney Channehizing,” National Conference
Proceedings,  Aeronautical  Electronies  (NAE-
CON). 1959,

A DIVISION OF CUTLER-HAMMER, INC.

OLD COUNTRY ROAD, MINEOLA, L.I., N.Y.
Phone MYrtle 2-6100

August, 1959



Other popular
SPRAGUE transistors

2N128

S8 MIL GENERAL PURPOSE
(MIL.T-12679A)

2 v octeal size

2N240/585122
FOR COMPUTER
SWITCHING

HIGH-SPEED, HIGH-GAIN
MICRO-ALLOY TRANSISTORS
for modern computer circuitry | -

Types 2N393 and 2N 1122 Micro-Alloy Transistors combine high gain
with excellent high frequency response to meet demands of high-speed
computer switching applications in the megacycle range. Low saturation
resistance, low hole storage, and exceptionally good life characteristics
make these micro-alloy transistors top performers in general high fre-
quency applications and computer circuits.

2N345/58102

FOR HIGH GAIN
AMPUFIERS

Made by electrochemical manufacturing techniques,
Sprague Micro-Alloy Transistors are uniformly reli-
able, as well as reasonably priced for transistors with
such excellent operating parameters.

All Sprague transistors—micro-alloy, micro-alloy
diffused base, and surface barrier types—are now pro-

duced in Sprague’s completely new spotless semi-

conductor facility. o m;;o:::;g:mv
For engineering data sheets on the types in which OSCILATORS

you are interested, write Technical Literature Section,
Sprague Electric Company, 235 Marshall Street,
L North Adams, Massachusetts.

' Sprague micro-alloy, micro-alloy diffused base, and surface barrier transistors are

fully licensed under Philco patents. All Sprague and Philco transistors having the
same type numbers are manufactured to the same specifications and are fully
interchangeable. You have two sources of supply when you use micro-alloy and
surface barrier transistors!

2N30%

MADT FOR ULTRAHIGH
SPEED SWITCHING

SPRAGUE

SPRAGUE COMPONENTS:

TRANSISTORS e RESISTORS ¢ MAGNETIC COMPONENTS o
CAPACITORS ¢ INTERFERENCE FILTERS ¢ PULSE NETWORKS
¢ HIGH TEMPERATURE MAGNET WIRE e CERAMIC-BASE
PRINTED NETWORKS v PACKAGED COMPONENT ASSEMBLIES

THE MARK OF RELIABILITY
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“THE NATIVE HOLLAN

A Bell Telephone Laboratories
experiment in noise appraisal

“The native Hollander wears wooden shoes.”
“Nebraska has no seacoast.”
“The daisy is a common wildflower.”

As these syllables. words and seutences come in over
the telephones. stand-ins for millions of Bell Svstem sub-
scribers rate them for clarity of reception.

From these tests. Bell Telephone Laboratories engineers
determine what is objectionable noise. and work to mini-
mize it in telephone circuits. They begin by tape record-
ing background noise associated with working telephone
circuits. Test statements of appropriate length and con-
tent (such as those above) are read onto a second tape,
and hoth are fed onto the test circuit under carefully con-
trolled conditions. A third tape. of normal room noise,
is played through a loudspeaker in the test lab.

DER WEARS WOODEN SHOES. 5

Several hundred listeners, meeting in small groups
several times a day for weeks at a time, are then asked to
rate the effect of noise on transmission of the various
simulated telephone calls.

For the Bell System. the results of the study will be-
come part of the over-all transmission objectives. At Bell
Laboratories. they will influence apparatus and systems
development work.

Noise is a major distraction of modern day living. It
is also an enemy of the Bell System. In a telephone re-
ceiver during a call. it might be power line hum. switching
or thermal noise. or perhaps atmospheric static. Bell
Lahoratories spends a great deal of time. effort and money
to keep this extraneous noise from bhecoming annoying
and to assure yvou of a trouble-free connection.

BELL TELEPHONE LABORATORIES

World center of communications research and development



ENLARGED VIEW OF ONE
CORNER REFLECTOR ELEMENT

LONG RANGE
REMOTE
CONTROL

ANDREW engineers regularly solve difficult antenna
problems. An example is the 32-element array recently
designed for The Trans-Arabian Pipe Line Company
for long range communication and control.

"

-

~
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vd‘h\“j
ay
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N7

REQUIREMENT: A 160 mc antenna system for use at i i
four unattended radio-controlled gas-turbinc pumping N .]_— Al =
units located 60 to 100 miles away from the main pump

e b

stations along 754 miles of pipeline. Minimum forward
gain of 20 db over a dipole and maximum VSWR of 1.5
across 156-174 mc band were required. Existing towers

A

#

N

dictated chat the design fcature minimum weight and

wind loading together with maximum mechanical
stability.

SOLUTION: ANDREW engineers specified, designed,

and produced a rectangular array of 32 aluminum cor- I
ner reflectors that met all electrical and mechanical re-
quirements of this system for telemetry, control, and

voice communication.

Installations like this demonstrate our ability to handle
difficult antenna assignments. ANDREW engineers are
ready to apply their know-how to your antenna system
problems. |

*/1 wlrer

CORPORATION
363 EAST 75TH STREET « CHICAGO 19
New York ¢ Boston ¢ Los Angeles * Toronto

No. 2001 at the WESCON Show
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ANTENNAS o ANTENNA SYSTEMS ® TRANSMISSION LINES
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2 new models . ..

MAGITRAN
SOLID STATE

POWER SUPPLIES

COMPLETE
SHORT-CIRCUIT PROOF
DESIGN
Short It Intermittently!
Short It Continvously!
Flick It On and Off!

FEATURES:

Fast Transient Response
Close Regulation

Low Ripple Content
Wide Range — Continvously
Variable Output

Instant Warm-up Time
Transistor Dissipation Independent
of Line Voltage Variation

e Ffor All Laboratory and

Industrial Applications

RECOVERS INSTANTLY . . .
WITHOUT DAMAGE TO UNIT!

No Fuses . ..
No Circuit Breakers . . .
No Thermal Relays

Combines the advantages of
transistor and magnetic regulators

rReg. US Pat, Off

ac_ | macweric RECTIFIER
INPUT - [coMTROLLER fiLTER

TRANSISTOR > (.14
REGULATOR Loao0

S

The models 202M and 203M are new intermediate current additions to the Magitran line
of solid state power supplies. These new units combine the properties of a special mag-
netic controller with the fast response characteristics and advantages of the transistor
regulator. Pre-regulation and line transient protection is achieved by the magnetic
controller. This magnetic component is designed in a manner so as to provide zero output
in the event excessive current flows due to overload or short in the external circuit. The
transistor regutator accommodates all fast line or load variations and transients and
provides for ripple reduction. This combination results in minimum heat dissipation for
all transistors independent of line voltage variation. Under short-circuit conditions zero
voltage appears across the transistors and thus complete protection is obtained.

SPECIFICATIONS

Specifications common to all models inciude: nput 100-125 VAC,
60 cps. Line and load regulation within =005%. Ripple less than
0.01%. Units are for bench or sub-relay rack mounting. Panel
dimensions are 312" x 1912” and include a 212" voltmeter

VOLTAGE AND D193/ PATION

Model Voltage Range Current Price
No. Volts MA FOB Factory
202M 10-150 0-200 $295
203M 10-300 0-200 335

100 "o 120 130
Units listed are generally available for quick delivery. 400 cycle
models and also special designs to customer specifications available.
Write for quotations

SHORT CIRCUIT CONOITION—o{

Magitran units also available in other voltage and current ranges. Write for Catalogue #114A
and Technical Bulletin #594

ELECTRONIC RESEARCH ASSOCIATES, INC.

67 Factory Pl.,, Cedar Grove, N. J. CEnter 9-3000 TWX NJ1144

SUBSIDIARIES

Era Electric Corporation * Nutley, N. J. Era Paocific Inc. * Santa Monica, Cal.

See these products at the 1959 Wescon Convention Booth Nos. 3218-3220

WHEN WRITING TO ADVERTISERS PLEASE MENTION—PROCEEDINGS OF THE IRE

Meetings /¢
with Exhibits

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

A

August 1821, 1959
WESCON, Western Electronie Show
and Convention, Cow Palace. San

Frangtsco. Calif.
Exhibits: Mr. Don Larson. WESCON,

1435 La Cienega Blvd., Los Angeles,
Calif.

September 23.25, 1959
Special Technical Conference on
Non-Linear Magneties and Mag-
netic Amplifiers, Shoreham  Holel
Washington. D.C.
Exhibits: Mr. ). L. Whitlock, 6014 Ninth
=t. N.. .\rlington 3. Va.

September 28-30. 1959

National Symposium on Space Elee-
tronics and Telementry, Civie Audi-
torium & Whitcomb Hotel. San Fran-
cisco, Calif,

Exhibits: Mr. Robert A, Grimm, Dymee,
Inc.. 395 Page Mill Road. Palo Alto,
Calif.

October 5.7, 1939
Fifth National Communications Sym-

posium, Hotel Utica. Utica, N.Y.

Exhibits: Mr. E. William Morris
Fairway Drive. New Hartford. N.Y,

224

October 7-9, 1959
IRE Canadian Convention, Exhibition
Park, Toronto, Ont., Canada
Exhibits: Mr. F. G. Heath. IRE Canadian
Convention, 1819 Yonge St., Toronto 7,

Ont., Canada.

October 12-14, 1959
National Electronics Conlerence, Ho-
tel Sherman, Chicago, 11l
Exhibits: Mr. Robert E. Bard, General
Radio Co., 6605 W. North Ave, Oak
Park, 111

October 26-28, 1959

East Coast Aeronantical & Naviga-
tional Electronices Conference, Lord
Baltimore Hotel & 7th  Regiment
Armory, Baltimore. Md.

Exhibits: Mr. R. L. Pigeon. Westing-
house Electric Corp.. \ir Arm Div,,
P.0. Box 746, Baltimore, Md.

Narember 3-5, 1959

MAECON, Mid-Awmerica Electronies
Convention, Municipal Auditorium,
Kansas City, Mo.

Exhibits: Mr. John V. Parks. Bendix
Aviation Corp.. P.O. Box 1159, Kan-
sas City 11, Mo,

Novembher 9-11, 1959

Fourth Instrumentation Conference,
Atlanta, Ga.

Exhibus: Dr. B, ). Dasher. School of
L, Georzia Institute of Technolegy,
Atlanta 13. Ga.

Contorsed on page 10.4)
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Cat. No. 935-A <
¢
}
200 cps to 11 mc
> ® Highly Stoble Narrow Sweeps, at Customer ¢ Sweep Repetition Rates 0.2-60 cps
< Specified Frequencies: Widths from 20 ke to 12
X me on Variable Frequency Bands and from 2 ke ¢ Logarithmic Sweep at 30 cps Repetition Rate
to 20 ke on Fixed Frequency Bands
¢ High Output—1.0 V rms into 70 Ohms at Video ® Continvously Variable Center Frequency and
AGC'd; 1.0 V rms into 600 Ohms at Audio Sweep Width, on Variable Frequency Bands
THE new Kay Ligna-Sweep Model SKJ' is an all- SPECIFICATIONS
) elefctronic low frequ}aré%)(’) sweepin% oscillalltor (‘()'\;]en Frequency Range: 200 cycles to 11.0 me. 5
o - y - 8
g 6l rEi(IllL{I(y rang.e(') cpstol .'0 m('. ! provides Sweep Width, Band #1: 100 kc to 10 mc continuously variable: X
sweep widths from 20 kc to 10 mc on its variable sweep Sweep Widths | mc 10 me, 200 ke-1 mc, 20 kc-200 ke. »
L’;‘:ﬂ; ++ + from 2 ke to 20 ke on its fixed frequency Sweep Width, Band #2: 200 cps-20 ke; Sweep Width 2 ke-20 ke E
L Lo . . variable.
The ng.n.a-s.u'ee’) Vodel S.‘I\V h.d(‘S]gnﬂ] for Hres Sweep Width, Band #3-10: 50 ke—12 mc at 8 customer-specified -4
mum stability in each of a wide choice of sweep widths. ranges. Sweep Width 2 ke-20 ke variable.
Four ranges.of sweep width el pI:OVI(le(l u“h?mg four Sweep Rate: 0.2-30 cps in three ranges, 30 cps, and line lock. ]
separate oscillator-and-sweep circuits. each designed for T ) . .
optimum performance in its particular application. A Logarithmic Sweep: The 30 cps rate provides & nominally logarith-
A IR 5 R mic sweep frequency response.
wide range of sweep repetition rates permits easy view- X i
: ing of wide sweeps on conventional oscilloscope dis- Sweep Voltage: Approximately 5.0 volts at low impedance out. 9
¥ plays; the low repetition rates may be used with long RF Output: Approximately 1.0 volt rms into 70 ohms; AGC'd flat
persistence tubes for viewing the response of high within £5.0%.
Q-circuits and for observing the lower frequency limits Audio Output: Approximately 1.0 volt rms into 600 ohms,
of wide band circuits, Weight: 45 Ibs.
A front par.lel control selects any one of a series of Power Supply: 117 volts (10%), 5060 cps, 170 watts. B
customer-specified narrow band frequency sweeps to electronically regulated.
provide hlghly stable narrow band operation and to Price: $895.00, f.0.b. factory, including video and fixed-audio
permit rapid switching to the frequencies of a series of bands, Narrow fixed frequency bands to customer-specified
narrow band circuits. Frequency markers to customer frequencies—add $15 per band. :
specifications can be supplied in companion Vari-Marker <
unit. -
The sweeping oscillator is a beat frequency oscil- ,(/,l ””.5 c’g
lator. carefully shielded and filtered to prevent spurious g W p cp vm[u RF
output signals. To eliminate phasing controls. a saw-
tooth voltage synchronized with the RF or audio output SWEEPING OSCILLATORS
is available as a horizontal sweep voltage for the scope. AND FREQUENCY MARKERS
The repetition rate of the sweep may be locked to the Cat. No. 932-A: Variable bands between 100 kc and 215
: line voltage or varied. To provide an accurate zero me. Price: $695.00 f.0.b. factory. 100 o150
™ voltage reference line on the ’scope. the output can be C“'PP,‘;gé?3;5%.955'0%0;'2“;0?:&2\::’696 e oo
blanked during the retrace period. ) R )
Write for Kay Calalog 1959-A
SEE US
ot WESCON, SHOW. KAY ELECTRIC COMPANY
8
BOOTHS 3114 Dept. 1-8  Maple Avenue, Pine Brook, New Jersey CApital 6-4000
x
»
<
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The Lapp porcelain rod insulator
shown at the top of the illustration
develops 12,000 1b. strength, and is suitable

for the most severe electrical and mechanical

duty. It is available with rain shield andfor

corona rings. All hardware is silicon alumi-

i- num alloy. Smaller insulators, in porcelain or
' steatite, are suited to lighter duty for strain
{‘ or spreader use. Lapp engineering and produc-
1 tion facilities are always ready for design and
L q manufacture 