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Wide Band, Precision 

CURRENT 
MONITOR 

With a Pearson current monitor and an 
oscilloscope, you can precisely measure ac 
and pulse currents from milliamps to thou· 
sands of amperes, in any conductor or 
beam of charged particles, at any voltage 
level up to a million volts, at frequencies up 
to 35 me or down to 1 cps. 

The monitor is completely isolated, phys· 
ically and electrically, from the circuit . It is 
a current transformer capable of highly pre· 
cise measurement of both amplitude and 
waveshape . The one shown above, for ex· 
ample, offers hi gh accuracy in output 
amplitude (+1 %, -0%), 1 cps to 35 me 
bandwidth , fast rise time (20 nanoseconds), 
and low droop (0 .5% per millisecond) . 

Whether you want to install a Pearson 
current monitor around a conductor or a 
klystron, or measure the beam current in a 
particle accelerator, it's likely that one of 
our off-the-shelf models (ranging from 1/2 " 
to 103.4 " in ID) will do the job. If not, we'll 
make one that does. Send us your name 
and you'll have data sheets in a few days. 

PEARSON ELECTRONICS INC 
4007 Transport St., Palo Alto , California 

112 Circle 112 on reader service card 

New Microwave 

Impedance converters 
span d-cto2 Ge 

Two new microwave impedance 
converters have been announced. 
Type MC-102A is intended for use 
between a 50-ohm and a 75-ohm 
system; type MC-102B, for use be­
tween a 50-ohm and a 95-ohm sys­
tem. Since both types employ only 
precision resistive elements , the 
bandwidth can be extended from 
d-c up to several thousand Mc. 
The resistive elements are con­
nected as an L-section matching 
network. The cons truction is en­
tirely coaxial, with the shunting 
elements to ground and a rod re­
sistor as interconnector. Operating 
frequency is from d-c to 2 Ge. 
Vswr is from less than 1.2 up to 1 
Ge and less than 1.3 up to 2 Ge. 
Maximum dissipation is 1 w aver­
age, 10 w peak. Type MC-102A has 
50 ohms at the side with type N 
male connector and 75 ohms at the 
side with BNC female connector. 
The MC-102B has 50 ohms at the 
side with Type N male connector 
and 95 ohms at the side with B re 
female connector. 
Ad -Yu Electronics, Inc., 249 Terhune 
Ave., Passaic, N.J. [391] 

Sweep oscillator 
generates high power 

In the frequency range from 950 
:\Ic to 2.3 Ge, the PRD L720 sweep 
oscillator generates 1 w ( + 30 dbm) 
of swept r-f power with a minimum 
power variation of ±1 db. Input 
power consumption is less th an 
one-third that of equivalent tube 
models resulting in extended equ ip­
ment life and reliability. Use of all­
solid-state circuits contributes to 
reduced warm-up time and fre­
quency drift. A complete variety of 
sweep modes and modulation 

schemes are available in the instru­
ment to insure an extensive meas­
urement versatility. Weighing ap­
proximately 40 lb , the unit meas­
ures 7 in. high by 17 in. wide by 15 
in. deep. 
PRD Electronics, Inc., 202 Tillary St., 
Brooklyn, N.Y. 11201. [392] 

Modulated detector 
receives c-w signals 

Combination of an ultra-high-speed 
diode modulator with a sensitive 
diode detector has res ulted in the 
model X510 modul ated detec tor, a 
very sensitive X-band microwave 
receiver. The unit is ideal for de­
tecting: low-level c-w signals from 
tunnel-diode oscilla tors and varac­
tor multiplier chains, spurious os­
cillations, radiation from aircraft 
and ground radars, and electro­
magnetic interference (rfi ). A con­
ventional vswr meter is readilv con­
verted into a c-w 
receiver by driving the modulator 
portion of the model X510 with a 
1,000-cps signal and feedin g the 
detector output to the vswr meter. 
Modulation up to 200 Mc permits 
the use of low-noise, high-gain , i-f 
amplifiers and receivers. The de­
tector output can be optimized by 
use of a standard X-band sliding 
short (not provided ). Model X.510 
in sures improved transmitter sta­
bility by modul ating the received 
signal without disturbing the trans­
mitter. Antenna-range instrumen ta­
tion can be simplified and improved 
b y placing a c-w transmitter at one 
encl of the range and using the 
X510 modulated detector at the 
receiving end. 
Somerset Radiation Laboratory, Inc., 
P.O. Box 201 , Edison , Pa . 18919. [393] 
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New Literature 

Environmental test facilities. American 
Electronic Laboratories, Inc., Richard· 
son Road , Colmar, Pa. , offers a six-page 
brochure listing the company facilities 
for either standard or special environ· 
mental and measurements testing . 
Circle 451 on reader service card 

Deflection yokes. Syntronic Instruments, 
Inc., 100 Industrial Road , Addison, Ill., 
has issued a 2-page catalog on high· 
resolution , push -pull and single-ended , 
l ·in. vidicon deflection yokes in both 
magnetic and electrostatic focus types 
for commercial, military and space ap· 
plications. [452] 

Module breadboa rd kit. Packard Bell 
Computer, 2700 S. Fairview St., Santa 
Ana, Calif. 92704. Descriptive data 
sheet SP-163 discusses the MBKl 
breadboard kit and its uses in design· 
ing, testing and checking out for digi· 
tal ·circuit and systems engineering and 
for logic instruction . [453] 

Microwave swept measurements. Sperry 
Microwave Electron ics Co., P.O. Box 
1828, Clearwater, Fla . Microwave swept 
measurements are discussed in 28-page 
Microline Application Note No. 2 [454] 

Hardware. USECO division of Litton 
Industries, 13536 Saticoy St., Van 
Nuys, Calif. A 1964 engineering stand· 
ards manual gives complete specifica· 
tions for terminals, terminal headers, 
terminal boards, encapsulation cups 
and electronic hardware. [455] 

lit Magnetic heads. Magnusonics Indus· 
tries Inc., 68 Toledo St. , Farmingdale, 
N.Y. A brochure provides complete 
specifications and descriptions of a 
l ine of heads for magnetic tape trans· 
ports and tape instrumentation sys· 
terns. [456] 

Mil specs for fixed capa citors. Cornell· 
Dubilier Electronics, 50 Paris St., New· 
ark, N.J . 07101, has now produced its 
guide to military specifications for fixed 
capaci tors in a convenient pocket-size 
booklet. [ 457] 

Waveguide switches. DeMornay·Bonardi, 
Division of Datapulse Inc., 780 So. 
Arroyo Parkway, Pasadena, Calif. A 
line of square and delta configuration 
solenoid-driven waveguide switches for 
7.05 to 18.0 Ge is described in a 4·page 
bulletin . [458] 

Magnetic tape for instrumentation. Am· 
.i.,, pex Corp., 401 Broadway, Redwood 

City. Calif., has available a 12-page 
bulletin on magnetic tape for instru· 
mentation recording. [459] 

Ultrasonics. Magnaflux Corp., 7300 W. 
Lawrence Ave., Chicago, Ill. 60656, has 
prepared a broad-coverage 4 ·page 
folder surveying the techniques and 
uses of both the resonance and pulse 
ultrasonics. [460] 
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Analog-digital conversion. Digital Equip· 
ment Corp., 146 Main St. , Maynard , 
Mass. A 74·page analog-to-digital con· 
version handbook covers all phases of 
conversion from concepts to calibra· 
tion. [461] 

Field-effect transistors. Amelco Semi· 
conductor, 1300 Terra Bella Ave ., 
Mountain View, Calif., has available a 
technical bulletin entitled " A Pico· 
Ampere Electrometer Circuit Using 
Field Effect Transistors." [ 462] 

Precision weld ing equipment. The Sippi · 
can Corp., Barnabas Road, Marion, 
Mass. 02738, has published an illus· 
trated catalog describing power sup· 
pl ies and weld heads for miniature elec· 
tronics fabrication. [463] 

Equiva lency cha rts. Microtran Co., 
Inc., 145 E. Mineola Ave., Valley 
Stream, N.Y. A plastic pocket pro· 
tector which contains decimal·to·frac· 
tion , Fahrenheit-to-Centigrade equiva­
lency and dbm·to·power conversion 
charts imprinted on the back, is avail· 
able by writing on company letterhead. 

Sweep/ signa l generators. Telonic In· 
dustries, Inc., 60 N. First Ave., Beech 
Grove, Ind . A catalog provides descrip· 
t ions and specifications of sweep signal 
generators and accessory equipment 
covering audio to 3 Ge. [464] 

Relay testing console. Babcock Relays, 
Div. of Babcock Electronics Corp., 3501 
Harbor Blvd. , Costa Mesa, Calif. A bro· 
chure introduces the new 36-channel 
dry-circuit relay tester. [465] 

Adaptive data communicat ion modems. 
Collins Radio Co., 19700 San Joaquin 
Road, Newport Beach, Calif. 92663, 
has issued a series of bulletins on a 
new line of adaptive data communica · 
tion modems that offer data rates up to 
twice those previously available. [ 466] 

D·c differential voltmeter. Keithley In· 
struments. Inc., 12415 Euclid Ave., 
Cleveland, Ohio 44106. An engineering 
note describes and illustrates model 
662 d·c differential voltmeter that fea· 
tu res a 0.1 % limit of error with 0.005 % 
stability. [467] 

Code generator and comparator. Re· 
public Avi ation Corp., Farmingdale, L.I ., 
N.Y., has published a bulletin on its 
quasi -random code generator and code 
comparator, a test set for checking the 
operation and accuracy of digital data 
transmission systems. [468] 

Semiconductors. Amperex Electronic 
Corp., Hicksville, L.1 . A 48-page catalog 
contains much new material of interest 
to engineers, in addition to all the basic 
specifications of the company's full line 
of transistors, diodes and photosensi· 
tive devices. [469] 
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It's quick and easy to locate any 
of the thousands of electronic 
and allied products in your 
Electronics Buyers' Guide. All 
are listed clearly and unmis­
takab ly, cross-indexed with end 
use terms, synonyms and 
newly devised terms. And, all 
adve rti sers in the EBG are care­
fully cross-referenced to their 
catalog-advertisement. Top this 
off with 6,000 trade names in ­
dexed alphabetically and you 
have the most complete, accu­
rate and authentic product list­
ings in the indusiry! 

Electronics Buyers' Guide 
A McGraw-Hill Publicati on 
330 West 42nd Street, 
New York, N.Y. 10036 

New Books 

Semiconductor structure 

Imperfections and Active Centres in 
Semiconductors. R.G. Rhodes, 
Pergamon Press, distributed by the 
Macmillan Co., New York, 1964, 
373 pp., $12.50. 

This is volume six in the generally 
excellent series of monographs on 
semiconductors edited by H. K. 
H enisch. The title of this newes t 
volume is somewhat misleading 
since it is much more restrictive in 
its subject matter than is implied 
by the title. The book is concerned 
entirely with germanium and sili­
con, and as there is no discussion 
of compound semiconductors, all 
the work that has been clone on 
point defects arising from chemical 
substitution and non-stoichiometry 
in compounds is omitted. This in­
cludes a wealth of interesting work 
falling within the scope of imper­
fections and active centers in 
semiconductors. Furthermore, in 
the treatment of germanium and 
silicon a very heavy empha sis has 
b een placed on certain subjects at 
the expense of other topics that 
might well have been discussed 
more extensively. 

Approximately one-third of the 
book is devoted to an excellent 
discu ssion of dislocations. where 
th e p ertinence to semiconductors 
is primarily in the usual metallur­
gical sense rather than in relation 
to the electrical properties. There 
are also extensive sections on radia­
tion effects in germanium and sili­
con, and on etch pits. A number of 
topics, such as diffusion, the inter­
action of imperfections , precipita­
tion and thermal acceptors , are also 
treated, but by no means in the 
same amount of detail as the above 
three subjects , and some interest­
ing work in these areas has b een 
omitted. 

Many readers will regard these 
omitted topics as being so impor­
tant to a book proposing to cover 
the general subject of imperfections 
in semiconductors that they will be 
disappointed by the relatively brief 
treatment. Crystal growth is in­
cluded, but the discussion deals 
entirely with conventional methods 
of growth from the melt and there 
is no mention whatsoever of such 

important modern methods as 
epitaxial growth. The electrical 
properties of crystalline imperfec­
tions are treated very briefly, and 
those of chemical impurities not 
at all. 

The book is considered to be 
primarily of potential interest to 
semiconductor metallurgists. Chem­
ists, physicists and device engi­
neers, except insofar as they want 
to pursue the three topics dealt 
with in detail in this volume, 
will probably find little to interes t 
them. 

The level of sophistication of this 
book is moderate, and the average 
reader familiar with the properties 
of semiconductors will have little 
tron ble handling the tex t. The lay­
out is good, the figures are well 
executed, the type is easy to read 
and the book appears to have been 
proof-read quite carefully. A 
moderately ex tensive bibliography 
and an index are included at the 
end of the volume. 

N.B. Hannay 
Bell Telephone Laboratories, Inc. 
Murray Hill , N.J. 

Communications digest 

Digest of technical papers; 1964 
International Symposium on Global 
Communications. Lewis Winner, editor, 
New York, 1964, 104 pp., $5. Available 
from H.G. Sparks, Moore School of 
Electrical Engineering, University 
of Pennsylvania, Philadelphia. 

The symposium theme, inter­
marriage of computers and com­
munications, is reflected in the 
variety of papers, from undersea 
broadband cable sys tems to very­
low-frequency transmitter power 
requirements . Involvement of the 
computer is described in terms of 
computer interconnection and 
special device control of command­
control communications networks. 
Satellite sys tems, industrial appli­
cations and economic factors are 
also covered. 

icely balanced b etween the 
economics of printed conference 
proceedings and cheaply reduced 
copies of papers furnished by 
the authors (or their companies) 
is the preprinted digest. A further 
advantage of the well-prepared 
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digest is its compact size and 
optimal content in an age of too 
many technical papers. 

With wisdom, the sponsors of 
Globecom VI have shoe-horned the 
essential details of about 100 tech­
nical papers, talks and special re­
ports into about as many pages of 
small but readable type together 
with necessary drawings. 

Alexander A. McKenzie 
Communicat ions Editor 

' Systems analysis 

• 

.. 

Analysis of Linear Time-Invariant 
Systems. William M. Brown, 
McGraw-Hill Book Co., New York, 
1964, 339 pp., $11.75 

\Vritten as a senior-graduate tex t, 
this book aims to "develop in con­
siderable depth operational analy­
sis and its applications to the study 
of linear time-invariant systems." 
Emphasis is on system evaluation 
and optimization, rather than on 
detailed design work. 

The £rst part deals with sinu­
soidal steady-state operation and 
introduces two-sided Laplace trans­
forms in considerable detail , in­
cluding the fundamental theorems 
and an assortment of specific appli­
cations. The basis of operational 
analysis is developed in the next 
chapter. 

Part two, on applications and ex­
tensions of the theory developed 
in the £rst part, deals with a variety 
of related topics such as system 
response time, bandpass systems, 
Z-transforms, power spectrums, 
optimum linear systems, and 
mathematical models of radar and 
communications systems developed 
with linear time-invariant opera­
tions. 

The £nal chapter of the book is 
a presentation of Fourier trans­
form mathematics, which provides 
the proofs for the necessary basic 
theorems. 

In addition to its use as a text­
book, the volume is a helpful intro­
duction to operational analysis for 
the practicing systems engineer. A 
knowledge of calculu s and basic 
differential equations are required 
of the reader. In addition to numer­
ical examples, there are problems 
provided in each chapter, and 
mathematical reference data and 
bibliography at the end of the book. 

George V. Novotny 
Advanced Technology Editor 
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If circuit p roblems got you beat 
And connector sp ecs are hard to meet 
D on't cry or cuss or rant or rage, 
J ust grab the phoue and call for . •• 

DAGE 
Skilled DAG E engineers are 
ready at all times to help you 
so lve un usual problems in the 
highly specialized field of 

RF CONNECTORS and 
Hermetic Glass Seals 

For your everyday needs, DAGE can ship 
from stock within 24 hours . DAGE reli a• 
b ility is known throughout the world. 

Write for Catalog and Prices 
•FIRST in Ideas •FIRST in Quality• FIRST in Service 

DAGE ELECTRIC COMPANY, INC ., 
FRANKLIN , INDIANA• PHONE 317/73 6- 6136 

• • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • • e • • • 
Circle 209 on reader service card 

NANO· 
SECOND 

TRACES 
stopped cold with new Oscillotron® 
and Polaroid 10,000-speed Land film 

A fast f / 1.2 lens combined with Polaroid® 10,000-speed film makes 
it possible to record ultra high speed traces at a 1 :1 ratio with the 
new B-C MII-565 Oscillotron. Interchangeable backs also enable use 
of Polaroid 31.4x41.4 Land film pack and 4x5 Land sheet films. Syn­
chronous electric shutter. Data recording optional. There's a B-C 
Oscillotron model for every trace recording need. Send for catalog. 

-f~ 'I 
BEATTIE ­
COLEMAN 

INC. 
1000 N. OLIVE, 

ANAHEIM, CALIF. 

New! Swings away at CRT 
and camera mount. 

Circle 115 on reader service card 115 



MICO 
PRECISION DRILL PRESSES 

FEATURES 
1. Durable, accurate, sensitive, variable speed ; 
2 . Four models-with various size bases and throat 

dimensions from 6112" to 12112"; 
3. Ball bearing spindle assemblies with built-in dust 

protectors. Spindles with taper-oilless bearings 
available. 

4 . Drill head can swing radially and is adjusted 
vertically . 

Send for illustrated catalogs 

MICO INSTRUMENT CO. 
77 Trowbridge St. Cambridge 38, Moss . 

Circle 210 on reader service card 
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Technical Abstracts 

Colored crystal memory 

Feasibility experiments on an optical 
memory system.* A.N. Carson. 
Carson Laboratories, Bristol , Conn . 

The use of colored crystals of al­
kali-halide compounds is suggested 
for information storage, using a 
property of these crystals that per­
mits two stable states separated by 
the transfer of an electron. The 
transfer can be accomplished with 
optical excitation . The process is 
also known as thermally-assis ted 
bleaching since the crystal , on ab­
sorbing an optical quantum, then 
becomes transparent to its wave­
length. Transition to the new state 
is made stable by a second beam 
of light. By using intersecting light 
beams, it is poss ible to achieve 
a high-density three-dimensional 
s torage pattern within a single 
crys tal . Readout is effected either 
by transparence or by spontaneous 
or stimulated fluorescent emission. 

The s torage capacity of the pro­
posed memory is of the order of 
16 X 1012 per cubic inch using 
binary digits, or considerably larger 
than the es timated storage capacity 
of the human brain . A difficulty lies 
in the fact that to date such mem­
ories would have to be run at cryo­
genic temperatures to preserve the 
stored information . 

Sugges ted applications, bes ides 
straight memory use, include 
switching, logical operations and 
matched filter-maze learning. Ex­
perimental results are also given. 

Tactual perception 

A computer-aided instrumentation 
system for studies in tactual 
perception .'' James C. Bliss and 
Hewitt D. Crane. Stanford Research 
Institute, Menlo Park, Calif. 

The authors describe their initial 
efforts at developing a tactual lan ­
guage and displays for vehicle con­
trol. Using this concept, they sug­
ges t that data such as position co­
ordinates, pressures, temperatures 
and fu el consumption, as well as 
direct language, could be transmit­
ted to an operator by airjet stimu ­
lation of the surface of his fingers. 
Another possibility being evaluated 
is the use of a computer as a library 

source of material for the blind. 
Although research in hearing and 

vision has a long history, the sense 
of touch seems to be relatively ne­
glected. One reason has been the 
lack of a stimulator that is simple 
and effective enough so that large 
arrays of them could b e assembled 
and eas ily controlled. Now a simple 
airjet stimulator has been devel­
oped for use with a small digital 
computer that can automatically 
program a large array of stimula­
tors. 

An electromagnetic valve, suit­
able for construction in a relatively 
large array, was developed for tac­
tile stimulation. When the coil is 
energized, it pulls on an iron slug, 
opening an air valve. Because of 
the low inertia and short stroke 
of the slug, these valves can oper­
ate at up to 200 cycles per second. 
A 12-by-8 array of these electro­
magnetic airjet stimulators has 
been built inside a pressurized box, 
with the 96 stimulators occupying 
an area of 67/s by 43/s inches. Small 
tubing brings the airjets to a top 
plate, where a variety of interjet 
spacings can b e obtained. The 
height of the tubes above the plate 
can be adjusted to accommodate 
different body curvatures. A 160-A 
computer, made by the Control 
Data Corp. , is use<l in real time to 
store stimulus patterns, scan them 
according to various temporal 
modes, output the scanned pat­
tern s, record and tabulate the sub­
ject's responses, and analyze the 
data. 

To minimize the learning time 
for a tactual alphabet, the present 
plan is to use le tter forms as similar 
to the visual form s as possible. The 
first subject was trained through 
a complete alphabet on which he 
scored almost perfectly with letters 
presented for about 50 milliseconds 
each. The entire learning and 
letter-design process took about 15 
hours of computer time. If too 
many stimulators are on at once, 
confusion results; therefore the 
letters u sed are in a rather ab­
stracted , open form. 

Future steps will include stud,,·­
ing alternate le tter des ign, word 
and sentence presentation and im­
munity to tactual noise. 
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In a concurrent study, a moving 
sign-board of display is being used, 
with common letter forms faithfully 
presented, to help evaluate the u se­
fulness of a tactual sys tem for the 
blind. After four hours of training, 
a blind seventh-grade student was 
making almost perfect scores at 
about 15 words a minute. 

To tes t the notion that apparent 
position and apparent motion ef­
fects might be combined to give 
an apparent motion line moving 
within, rather than on, the body 
surface, apparent motion stimuli 
were simultaneously presented to 
two sides of a hand or finger. The 
effect was indeed an enhanced per­
ception of a broadened line travel­
ing through the center of the finger. 
Such a technique may well 
strengthen and enlarge the scope 
of tactual perceptions. 

* Presented at the National Aerospace 
Electronics Conference, May 11·13, 
Dayton, Ohio. 

Solid-state modulator 

A novel solid·state modulator for 
millimeter waves. A. Saeki, 
Y. Horiguchi and H. Tsuru , 
Nippon Electric Co .. Kawasaki , Japan 

A new modulation technique com­
bines a crystal-diode modulator 
with a ferrite gyrator so that 
the diode's impedance variation, 
caused by the modulating signal , 
controls the operation of the gy­
rator. 

This modulator operates at 
higher speed than a ferrite modu­
lator, and has a higher switching 
ratio than th e crystal-diode modu­
lator of the conventional tran smis­
sion type. 

The rise and decay times of the 
modulator are less than two nano­
seconds. The switching time is 
limited by the pulse response of 
the diode. The crystal is n-type 
germanium and the ferrite is man­
ganese-magnesium with a satura­
tion magnetization of 2,000 gauss, 
a line width of 300 oersteds. a di­
electric constant of 14, and a loss 
tangent of 2xl0-3 at 9 Ge. 

This device has obvious appli­
ca tion s for pulse modulators in mil­
limeter-wave communications and 
for tr switches in millimeter radar 
sys tems. 

Presen t ed at the Intern ationa l Symposium 
of the Professional Technical Group on 
Microwave Theory and Techn iq ue, May 19-2 1, 
Kennedy International A i rport, N .Y. 
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Need to say a lot 

in a little space? 

(or make markings 

more durable ... or 

more economical ... 

or at higher rates?) 

We can show you how 

We can show you how to identify 
products so they will resist extreme 
amounts of handling, abrasion, many 
solvents and other atmospheric condi­
tions ... or how to sequentially number 
and identify components with savings of 
more than $50 per 1000 ... or how to 
print trademark, type number, value 
and date code on 90 units a minute ... 
or how to produce an imprint that 
remains readable after 1000 hours at 
200°C .. . . or get 10 digits and 2 letters 
in a micro-circuit area of 0.090" - or 
21 characters on a T0-5 case with inter­
changeable type number and date code 
. .. or save 75 cents of every dollar you 
now spend on buying, applying, in­
ventorying and discarding obsolete 
preprinted labels. 

The answers are in proven Markem 
machines, type and specialty inks, 
which daily produce better product or 
package identification by reducing costs, 
smoothing production control and in­
creasing customer acceptance. And 
while Markem machines, type and inks 
are helping to produce better products 
through more complete and lasting 
identification, they frequently pay for 
themselves in the savings they make 
possible. Tell us what you make, what 
it must say, and for how long: we'll give 
you a specific recommendation and cost 
estimate right away. Write Electrical 
Division, Markem Machine Co., 305 
Congress St., Keene, New Hampshire 
03431. 
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NEW! 
HIGH 

SENSITIVITY 

GENERAL 
PURPOSE 

247A 
The type 247-A oscilloscope fully qualifies as a universal instrument because its performances and the size(13 cm (5") dia.)of its 
C.R. Tube authorize accurate measurements and tests in all fields of low-frequency instrumentation. Also. because of its simplicity 
of operation, the 247-A is ideally suited for pracllcal laboratory work of an educational nature. 

!TECHNICAL SPECIFICATIONS I Sens111v1ty. I V/cm or 10 Vtcm (switch selected) 
Vertical amplifier 
1 channel, Frequency range. DC to I Meis (-3 dB) 
Sensitivity. 5D mV /cm 

AC : 10 c/s sinewave or 50 c/s square-wave to 100 Keis (-3 dB) 
Sensitivity, 5 mV /cm 

Calibrat ed attenuator. step-adjustable from 5 mV to 20 V /cm 
in 12 positions 
Sequence, 1 - 2 - 5 - 10 etc ... 

Attenuator vernier ratio I/ 3 
Constant input impedance . 1 M (i 47 pF 

Sweep 
Free-running - triggered - single sweep 
Duration: 1 s/cm 10 0.5 ,,s/cm in 20 calibrated positions 
Vernier : 1 : 3 ra tio · ' 
x 5 magrnf1cat10,, "'po11dmg 
sweep dura:mns irom 3 s/cm to 0.1 ;.i.s/cm 

Sync 
5 pos1t1ons. single-sweep. HF. LF. TV·line, TV-frame 
Polarity. · or - internal or external 
selernon of 1r1ggenng level 

Horizontal Amplifier 
Frequency range. 0 to 500 Keis (-3 dB) 

Vernier • 0 to 1 
Constant input impedance: 1 M n and 47 pF 

Cathode-ray Tube 
5 ADP 2 or equivalent type 
Screen: 13 cm (5") d1a. 

~::~!~"!ion factors : 
X: 30 V/cm \a11p10x.) 
Y. 20 V/cm (approx.) 

Direct drive of II and V plates 
AccelerallOn voltage. 3 Kv 

!MECHANICAL FEATURES] 
Light alloy chassis. readi ly-detachable panel for easy access 
to CHCUltS. 

1) Tube complement 
9/ECF80 - 2 NM2L or equivalent types 

2) Power supply 

105 115 · 127 - 220 - 240 V - 50 or 60 els 

3) Dimensions 
Width. 20.5 cm - ( 8") 
Depth: 38.5 cm - ( 15") 
He1qht 31 cm - ( 12") 
Weight. 14 kg - (30 lbs) 

OTHER INSTRUMENTS 
Oscilloscopes 
204 A - High speed and fast nse oscilloscope 
241 A - 242 A - 243 A, Multdunct1on osc. with 
plug-in preampl1f1ers. 
255 B - Porrable oscilloscope 
245 A - High performance portable oscilloscope 
246 A - High sens1t1v1ty low-frequency oscilloscope 
248 A - Maintenance oscilloscope. 

Sweep frequency Generators 
4 11 A - Laboratory sweep frequency generator 
410 8 - TV - FM sweep frequency genera tor 
476 A - Radio sweep frequency generator 

Signal Generators 
405 A - Low frequency RC signal gen. (30 c/s-300 Keis) 

118 Circle 118 on reader service ccird 

428 A - HF constant amplitude signal generator 
(100 Kc/s-30Mc/s) 
458 - Pulse generator (5 els · 50 Keis). 

TV pattern generators 
46 5 C - Portable electronic pattern generator 
464 A - Test - panern generator 

Regulated power supplies 
117 A - Transi storised regu la ted power supply 
114 A - Regulated power supply 

Cameras 
1000 A - oscilloscope camera with Polaroid 
1001 8 - oscilloscope recorder 

Solve Electronics 
Problems Fast 
With Special 
New Slide Rule 
Professional , high quality instru­
ment . . . specifically designed 
for electronic engineers and tech­
nicians . . . made to our rigid 
specs by Pickett & Eckel. Has 
special scales for solving react­
ance an d resonance frequency 
problems. Accurately and quickly 
locates decimal points. Carries 
widely used formulas and conver­
sion factors not found on any other 
slide rule. Comes complete with 
top-grain leather carrying case, il­
lustrated instruction manual, 90 
day consultation service - all 
for just $14.95. Carries lifetime 
guarantee against defects in mate­
rial and workmanship. 

SEND COUPON TODAY 
TO : CLEVELAND INSTITUTE 

OF ELECTRONICS 
1776 E. 17th St., Dept. E-101, Cleveland, Ohio 44114 
D Pl ease send me your electronics slide rule . 

I am enclosing $14.95. (If not fully satisfied 
after 10 day trial, CIE will refund payment. ) 

D Please send additional descriptive literature. 

Name ____ ~------~~--
(Please Print) 

Address ____________ _ 

City Stale Zip __ 

L----------------~ 
Circle 211 on reader service card 

NEW 
Packed with more important 
data than ever before ... 
the 1964-65 issue of 
Electronics Buyers' Guide. 
Four great major sections: 
Product Listings; Product 
Adve rtising; Index of 
Electronics Manufactu rers; 
Government, Other 
Agencies and Technical 
Services. 

USED 
Week in, week out, EBG is 
the industry's standard 
catalog-directory ... a 
necessary working tool for 
the men who buy and the 
men who sell components, 
equipment, systems, 
materials and services. 

Electronics Buyers' Guide 
A McGraw-Hill Publication 
330 West 42nd Street, 
New York, N.Y. 10036 
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EMPLOYMENT OPPORTUNITIES 

The advertisements in this sect ion include all em. 

f~~fi~~~1. ~:.~f~~"!~~~.-.:i~f!d.ti~an:!1a~~a:i~~ent . 
Look in the forward section of the magazine for 
additional Employment Opportuniti es adverti s ing. 

- RATES -
DISPLAYED: The advertising rate is $52.00 uer 

inch for all &d\'ert i si ng a.pp(•arin~ on otb i•r than 
a contract basis. Contract rat es quoted on rl'c1uc!-it. 

An advertisin g In ch is measured Th "' vertica lh on 
a. c·olumn-3 colunms- 30 incbes to a va~e . 

Subject to Agency Commission. 

UNDISPLAYED: $2.70 per line, minimum 3 lin es. 
To flgure advance payment count 5 average words 
as a line. 

Box numbers-count as I line. 

Discount of 10% if full IJ&:rment is made in ad ­
unce for 4 consecutive insertions. 

Not. subject to Agency Commission. 

E. E.'s 
for FEE-PAID Positions 

WRITE US FIRST! 
Use our confidential application 
for professional, individualized 
service . .. a complete nat ional 
t echnical employment agency. 

ATOMIC PERSONNEL, INC. 
Suite 1207L, 1518 Walnut St , Phlla. 2, Pa. 

AJJIJ /IE SS BOX NO. REl'UES TO: Bo.rNo. 
Cla8s i/icd Adv . D i v. of this pulJlication. 
.'101d to office nrrirest you . 
NEW YORK. N. \ '. 10036: P. 0. B ox 12 
f ' J-1/('A GO , Ill. G0G 11 : 61,5 N. M ich igan Ave. 
SA .\ ' F'RANCISCO , Cal. 91,111: 255 California St . 

POSITION VA CANT 

Transmitter Engineer - American lnte rna· 
tional Shortwave Broadcaster has European 
opening for transmitter engineer with E.E. 
or eq ui vale nt. Appli cants s hould h ave good 
exper ience in AM transmitters. Managem ent 
a nd/or overseas experience help ful but not 
essentia l. Substantial overseas salary , bene­
fits. Re s um e for la s t ten to fiftee n years and 
background s ketch s h o uld b e provided with 
initial response. Replie s confidential. Our 
engi neers know of thi s ad. Reply to P- ~ 61 1, 
E lectronics. 

PROFESSIONAL 
SERVICES 

GIBBS & HILL, Inc. 
Consulting Engineers 

Systemi: F...ll&i neer t.1g 
Operat!ons Research Development 
Fie ld Studies • Dealgn • Procurement 

Power • Transporta tlo 11 • Communica tions 
Water fiupplv • Waste Treatment 

393 Seventh Avenue New York I. N. Y. 

WHEN TIME 

IS SHORT 

put the solution of your problems 

up to a specialized Consultant. 

His broad experience may save 

you months of costly experi­

mentation. 
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SEARCHLIGHT SECTION 
(Classified Adverti sing ) 

BUSINESS OPPORTUNITIES 

PUNCHED TAPE PHOTO-ELECTRIC 
READER AND TRANSPORT 

Potter Mod el 907C tran sistorized perforated photo­
electric tape read er, 600 digits per secon d. Unused. 
Original cost $8. 182.00. Best Offer . 

EL-TRONICS, INC. 
Beaty Building, Warren, Pennsylvania 

CIRCLE 953 ON READER SERVICE CARD 

NEW DISC CAPACITORS 
OVER 3'12 MILLION IN STOCK 

All SIZES-BELOW FACTORY PRICES 
Coll or Write for Quotes 

SAMUEL GLICK & SONS 
313 Broadway, Dept. C New York 7 , N. Y. 

Phone: 212 WO 4-5162 

RADAR AUTO-TRACK & TELEMETRY ANTENNA PEDESTALS 
3 & 10 CM. SCR 584 AUTOTRACK RADARS. M-33 RADAR 
TPS·lD SEARCH. APS45TPS·lOD HT. FINDERS. WX RADARS. 
FPN·32GCA. APS· lO APS-158 APS-27 (AMTI) SEARCH . •• 
APN·102 DOPPLER. DOZENS MORE. CARCINOTRONS. PFN'S . 
. 25-.5-1·2·3·6 MEGAWATT PULSE MODULATORS. CAVITIES. 
PULSE TRANSFORMERS. IF STRIPS. WAVEGUIDE. BENDS 
200 MC. 1 KMC. 3 KMC. 6 KMC. 9 KMC. 24 KMC. RF PKGS. 

RADIO RESEARCH INSTRUMENT CO. 
550 5TH AVE., NEW YORK 36, N . Y. JU 64691 

CIRCLE 9S5 ON READER SERVICE CARD 

TRANSISTORS • DIODES 
Miniature Components 

Is Our Business. New Surplus Only. 
Small or Large Quantities Available 

TRANSISTORS UNLIMITED COMPANY 
462 JERICHO TURNPIKE , MINEOLA, N. Y. 

516-Pl7-7221 

CIRCLE 956 ON READER SERVICE CARD 

OVER ~:ooo~ooo 

RELAYS 
IN STOCK! 

. . . . ·:·:·: ::::;:~:~ ·· .. u ······· ··-··· send for ca1a1·a··g·:··s-· s··-y·:.r•t::_· .. :_:,·_._:. : ·•·:ci:·~··'{~'i'! 

niversal RELAY CORP. ,, 
42 WHITE ST •• N. 'f.1l.l'J.Y. • WAlker S•6900 

CIRCLE 957 ON READER SERVICE CARD 

IN OUR STOCK 
FOR IMMEDIATE DELIVERY 

• Ult rason ic Cleaners. Narda- Al oe Mod el 1501A 
200 wall wi th 5 gal tank. $795 val. new 
$295.00 

• METEOROLOGICAL Equ i pm ent. Parts, 
Ground . Airborne 

• UHF Ground Stations. 100 watt 200-400 me 
& Access. 

• GE 2 km c. Mic1owave Repeaters and Termina ls 
• Sage Consoles OA · 1007 FSQ, Bendix, new 

$250 
• SPECTRU M ANALYZERS-TACEN SIMU ­

LATORS-TRANSPONDERS - DIRECTION 
FINDERS - COUNTERS - TE ST SETS -
JAMMERS 

FREE CATALOG 
ALVARADIO INDUSTRIES 

Est. 1 9~7 

3101 Pico Blvd . Santa Monica , Calif. 90405 

. EQUIPMENT - USED or RESALE 

AIRBORNE INSTRUMENTS 
Noi se Generator Type 70 A . 

DRE SS EN -B ARNS 
Reg ulated Supply Model 62·102, 
0-60 voe C400 MA .... .. 

TEl<TRONIX 
Wid e Band Prelamp, Type 121 . 

HEWLETT - PA C KARO 
Noise Figure Meter Model 340 A . 

. .. 100.00 

. . · 195.00 

. .. . 100.00 

. 375.00 

NARDA E· H Tu ners Model E 957 .. ..... 125.00 

NARDA W a'Yc Guid e Detector Model 
E-507 90 .00 

FXR Power - Meter Model 832·T 
Tran sistor ized . ... 225 .00 

LU MA TRON ELECTRONICS 
Milli Mi cro Second Pul se Gen . Model 303 
with Mil l i Micro Secon d Samp ling Con­
verter. Model 220 and Tri gger Rate Con-
verter. Model 602 . . . . .. . . 295 .00 

DE MORNY - BONAROI 
S. Band Mod el L -665 .. 

l<AY ELECTRIC Mega Sweep, Mod el 

. 125 .oo 

110 A .. 250.00 

KAY ELE CTRIC K ilo Sweep, 
Mod el B~ B . 250 .00 

KAVAMIL CO . Regulated Power Supply, 
Mod el ~-509. 0 -30 Volt , 5 Amp . .. .. 175.00 

HEWLETT-PACKARD 
Regulated Supply Model 710 B . 

TEKTRONIX 

59 .95 

Oscilloscopes. RM 35 (Same as 535) . . . . . 750.00 
541 (30 MC) .. .. .. 795 .00 
536 .... .. 750 .00 

HEWLETT- PACKAR D 
Osci lloscope. Model 150 B . . . . . . . ... . 62S . OO 

75 .00 152 B Dual Trace Pre AMP .. . 

See previous issues for more equi pment. Send for 
Flyers . 
All materia l in exce llent condition. All pri ces 
F.0 . B., San Franci sco. Cal., subject to prior sale. 
Send for Listing and Flyers. 

1236 Market St., San Francisco 3, California 
Phone • UNderhill 3-1215 

C!l!CLE 951 ON IEADER SERVICE CARD 

V·l·S* SERVICE 

2nd DAY 
between Chicago­
Milwaukee and 
Eastern Terminals 

between Ch icago­
Milwaukee and West Coast, 

\.. Area 213 870-0216 Cable : ALVARADIO ~ 

LIFSCHULTZ 
FAST FREIGHT 

CIRCLE 952 ON READER SERVICE CARD 

"SEARCHLIGHT" 
Can Help You~ 

When you want to buy or sell 
used or surplus new equipment 
and / or accessories, or have 
other business wants-advertise 
them in the SEARCHLIGHT SEC­
TION for quick, profitable re­
sults! 

NEW YORK - CHICAGO - PHILADELPHIA - BOSTON 
HOLYOKE - BALTIMORE - BLOOMFIELD, N. I. 

NEW HAVEN - PROVIDENCE - MILWAUKEE 
LOS ANGELES - SAN FRANCISCO 

CIRCLE 951 ON READER SERVICE CARD 

Your Inquiries to Advertisers 
Will Have Special Value ... 
-tor you-lhe advert her-and the publhher. 1t 
you mention thh oubllcatlon. Adnrthen T&lue 
ht&hlJr tbla evidence of the oubllcatlon you read. 
Batistled adnrtileu enable the publhhen to 
1ecure more adTerttlen and-more adnrttsen 
mean more lnformatloo on more products or 
better 1ervtce--more value--to YOU. 
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• Alpha Wire Corp. 2nd Cover 
Zam & Kirshner Inc. 

Beattie-Coleman, Inc. 
Taggart & Young, Inc. 

• Boonton Radio Company, 
A Div. of Hewlett-Packard 
George Homer Mart in A ssociates 

• Clairex Corp. 
S. Paul Sims Co. 

Cleveland Institute of Electronics 
Carr Liggett Ad v. Inc. 

• Dage Electric Co., Inc. 
La Grange & Garrison Inc. 

Daven, Div. of McGraw Edison 
Keyes, Martin & Co. 

• Defense Electronics Inc. 
Compton Jones Associates 

Delco Radio 
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Electro Products Laboratories, Inc. 88 
C .M . Gotsc h , Advert isi ng 

Engelhard Industries, Inc. 96, 97 
Keyes. Martin & Company 

Fairchild Semiconductor 14 
Johnson & Lewis Inc. 

Frequency Engineering Laboratories 22 
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