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NEW f$j) SWR METER OFFERS 
NIGH RESOLUTION 
Hewlett-Packard's new SWR Meter, Model 415C, pro
vides pinpoint resolution for precise rf attenuation 
measurements. 

This newly developed standing wave indicator is 
essentially a high gain (greater than 100 db), low 
noise audio amplifier coupled with an output volt
meter (calibrated for square-law detectors) to read 
SWR or db directly. 

The amplifier is tunable from 980 to 1,020 cps. The 
variable 15 to 100 cps bandwidth permits the meter 
to be used for both high-sensitivity and swept-fre
quency applications. 

Improved, constant resolution Is obtained by expand
ing 2.5 db portions of any 10 db range to full scale, 
thereby elimtnating "blind spots." 

The r:!j> Model 415C has an ac output for use as a 
high-gain tuned amplifier and also provides a de out
put for recorders. Because the instrument reads 
directly in SWR, it is extremely useful for measuring 
reflection coefficient and as a null indicator for 
audio-frequency bridges. 

Call your RMC field engineer for full specs on 
® Model 415C which is priced at $325. 

OPTICS TECHNOLOGY'S MODEL 100 
ADVANCED PULSE LASER 
RMC Associates has been apPointed sal.s represent· 
ative for Optics Technology, Inc., manufacturer of 
special optical devices and equipment. 

Pictured here-greatly reduced in size-is Optics 
Technology's new advanced pulsed LASER, Model 
100. This inexpensive new instrument accommo
dates materials to 4¥2H In length and 112" diameter. 
It is offered with a choice of two power supplies. 
A tripod and optical bench mounting fixture are 
offered as accessories. 

Some specs on Model 100: 

Peak Power: Nominally 1 kilowatt with ruby LASER 
materials. 

Pulse Width: Nominally 0.5 milliseconds with ruby 
LASER materials. 

End Reflectors: *" multi-layer reflectors at ruby 
wavelength of 6943 AO in rugged Fabry-Perot design. 
Absorption and scattering nominally below 0.2%. 
Reflectors for other wavelengths readily interchange. 
able. 

Power Supply: Variable from 0 to 1800 volts. 

Your RMC field engineer is ready with more specs 
and application info on this advanced pulsed LASER 
priced at $2.810. 

INSTRUMENTS 

® MODEL 415C SWR METER 

OPTICS TECHNOLOGY MODEL 100 LASER 



IRE & AlEE = ? 
Most people - and engineers are considered people in 

some circles of society - dislike change. You have heard the 
old cliche - if it was good enough for my father it's good 
enough for me - well, once in a while a change is proposed 
that is so big that the magnitude and the ultimate mani
festations of the change go beyond the every day thinking 
powers of an engineer. (In other words - somebody's rocking 
the boat.) Now there are many questions that are in the 
minds of our readers, questions that could help or hinder the 
merger of the IRE with the AlEE or is it the AlEE with 
the IRE? Some of these questions are difficult to answer 
but we should think about: 

1. Are we too big? 
2. Are we serving the interests of the membership tOday? 

If not - will more members help? 
3. Will the AlEE (if merger is approved) become a 

PG on Power - possible 70,000 membership? 
4. Will the new organization extend to the old IRE 

members the insurance coverage carried by the old 
AlEE members? 

5. Will our new National Officers be selected by AlEE 
standards or do we use the IRE standard and get the 
best man for the job? (The trend may be there now.) 

6. The IRE assets are three times greater than the 
AlEE assets. (1 don't know if this includes the real 
estate we own at 79th and 5th Ave.) Of course this 
editorial is not for or against the merger. The mem
bership mUSt make the ultimate decision. We hope 
in the next few issues to publish letters from the 
membership that are for the merger and against. 
The future of our organization lies in your hands. Un
fortunately I'm afraid that of the 4,300 members of 
the NNJ section only a handful will express their 
opinion, and this minority of the membership will de
cide your future in the new organization and in tbe 
IRE. Let yourself be heard. 

NEWSLETTER AMPLIFIER 

The editorial staff and committee established to find a 
new name for your section magazine have selected the name 
Amplifier and will propose it to the Executive Committee 
on Jan. 24th. If it is approved, the name will become effective 
in the March issue. 

Edward ]. Byrum 

ANNUAL BANQUET AND FELLOWS AWARD 

WILL BE HELD MARCH 14, 1962 

PLACE AND SPEAKER TO BE ANNOUNCED 
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1961·1962 Meeting Schedule 

Section Meetings 

January 10, 1962 
February 14, 1962 
March 14, 1962 
April 11, 1962 
May 9, 1962 
June-Field Trip 

Exec. Comm. 

January 
February 
March 
April 
May 
June 

Meetings 

24, 1962 
28, 1962 
28, 1962 
25, 1962 
23, 1962 
27, 1962 

THE FRONT COVER: 
Users' communication needs (A wants 

to talk to B, D to E, X to Y, etc.) can 
be represented by a Needline Graph, 
which depicts the total, but unorganized, 
requirements of a communications sys
tem. Before an orderly system can be 
evolved, however, two stages of systems 
engineering are required. First, the 
users' requirements are represented 
mathematically by a Demand Matrix. 
From .rhis, the best possible rOute for 
all messages can be determ ined (Con
nectivity Polygon). The result is an 
orderly communications network which 
satisfies users' requirements by the most 
effective means. 

3 



4 

CHARACTERISTICS 

VERTICAL AMPLIFIER 

Frequency Response from dc-to-15 mc 
(at 3 db down). Riselime of 23 nano

seconds. Sensitivity from 50 mv/cm 

to 20 v/cm in 9 calibrated steps, con

tinuously variable uncalibrated from 

50 mv/cm to 50 v/cm. Constant Input 

Impedance at all attenuator settings. 

SWEEP RANGE 

Linear Sweeps from 0.2 ""sec/cm to 

2 sec/cm in 22 calibrated rates, con

tinuously variable uncalibrated from 

0.2 ""sec/cm to 6 sec/cm. 5X Magnifier 

to extend calibrated sweep rate to 

40 nsec/cm. 

TRIGGERING FACILITIES 

Automatic or Amplitude-Level Selec

tion (preset or manual) on rising or 

falling slope of signal, with AC or DC 

coupling, internal, external, or line

also high-frequency sync to 20 mc. 

TEKTRONIX CATHODE-RAY TUBE 

5-inch crt with 6-cm by 10-cm viewing 

area and 4-KV accelerating potential. 

AMPLITUDE CALIBRATOR 

11 square-wave voltages from 50 mv 

to 100 volts, peak-to-peak, available 

from the front panel. 

REGULATED POWER SUPPLIES 

All critical dc voltages electronically 

regulated. Power Requirements of 105 

to 125 volts or 210 to 250 volts, 50 to 60 
cycles-with special models using dc 

fan motor and operating from 50 to 

400 cycles also available. 

SIZE AND WEIGHT 

13W high by9%"wide by 21Y2" deep 

-approximately 45 pounds. 

For a demonstration of these or any of over flfty other 
Tektronix Oscilloscopes, call your Tektronix Field Engineer, 

Tektronix, Inc. 
UNION FIELD OFFICE 

400 Chestnut Street, Union, N. J. • MUrdock 8-2222 

@ ® 

These two compact 
Tektronix Oscilloscopes ideal
ly suit most general-purpose 
measurement applications in 
the dc-to-15 mc range. They 
display bright traces with ex-
cellent definition. 

You may prefer the Type 515A Osci Iloscope 
if you work exclusively with single-trace 
applications in the laboratory, in the field, 
or on the production line. Or, you may 
prefer the dual-trace facility of the Type 
516 Oscilloscope. It offers you four operat
ing modes and independent controls for 
each amplifier channel-enabling you to 
position, attenuate, invert input signals as 
desired. 

Regardless of your selection of either of 
these precision tools, you will find your 
T ektron ix Osci Iloscope easy-to-operate and 
easy-to-keep-operati ng. 

Type 515A Oscilloscope (50-60 cycles) 

Type 515A MOD 101 (50-400 cycles) . .  

Rack-Mount Models also available 

. $800 

. 835 

Type 516 Oscilloscope (50-60 cycles) . $1000 

Type 516 MOD 101 (50-400 cycles) . . 1035 
Type 516 MOD 108B (sign ificantly improved 

writing rate at 6-KV on 6 div by 10 div view-
ing area-each div equals 0.85 cm) . 1075 

U.S. Sales Prices Lo. b. Beaverton. Oregon 
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January Section Meeting 

ITT RESEARCHER TO SURVEY TODAY'S 
AND TOMORROW'S COMMUNICATION SYSTEMS 

By Brian Eden 

The new year is beginning with a "boxcar" full of new and challenging 
problems for the engineer to solve. cattered throughout this boxcar are also a 
number of old problems which are new in the sense that they get tOugher and 
tougher to solve as the world becomes more and more complex-technologically, 
politically and sociologically. One of 
these problems, which seems to be gain
ing in perplexity more rapidly than 
solutions can be found, lies in the 
gamut of telecommunications. 

This problem, now prevalent on a 
global basis, will be discussed at the 
January NNJ Section meeting by Joseph 
W. Halina, Associate Director of Engi
neering at ITT ommunication Systems, 
Inc., Paramus, N. J. The company is the 
prime COntractOr for USAF Projecr 480L 
(Global Communications) from which 
Mr. Halina will draw some of his ap
proaches and speculations on present and 
future communications system design 
problems. (See boxed insert for meet
ing time and place.) 

'"'
Nhere Do We Stand? 

The increasing interdependence of hu
man beings on each Other has created a 
large-scale and fateful reliance of world 
society on telecommunications. To point 
up this fact, we only need mention 
the intense daily impact of occurrences 
in places as remote and unfamiliar as 
laos, the Congo, British Guiana, Iran, 
and others on the lives of Americans. 
Domestically, and on a les macroscopic 
scale, we might mention the dependence 
of every household on the availability of 

�conomical and reliable telephone serv
Ice. 

Thus, if communication systems engi
neering is a matter of broad concern to
day, it is because the revolution in de
mand for communications has outraced 
the natural pace of technological and 
conceptual development. Swiftly moving 
aircraft, missiles, the crowded skys and 
highways, and transportation in general; 
the discovery of thermonuclear energy 
resources and the potential world-wide 
effects of their use and misuse; the in
creasing proportion of time spent by de
ci ion makers on the move; the evolu-

�on of data processing complexes which 
mgest, generate, and exchange large vol
umes of information - the e are the 
new faCtOrs in the world of the tele
communications planner, and all of them 

have appeared on rhe scene in the last 
one to two decades. 

The communicatOrs' "bag" of resources, 
on the other hand, has grown less rapidly. 
Of these - the long haul wideband 
waveguide, the wideband submarine 
cable, the communications satellite, the 
elecrronic switch, and rhe microwave 
radio relay - all bur the last are still in 
rhe experimental srage. 

How does one characrerize the new 
communicarion needs in rhe first place 
and, having done so, how doe one pro
ceed to evolve system devel pment 
plans? What are the constraints of past 
investments in large scale communica
rions systems, developed in the absence 
of the new demand facmrs, on designs 
for romorrow? How does the overall 
shape of communicarions systems in rhe 
next decade or rwo appear from the 
vantage point of tOday? How shall the 
developments be managed? These ques
tions are indeed intriguing - many of 
them highly conrroversial - and al
though Mr. Halina will not have all the 
answers, his survey and speculation of 
rhem should leave rhe engineer with a 
great deal of food for rhought . . . on 
the subject of communication systems 
de ign. Don't mi s it! 

MEETING FACTS 

Speaker . J. W. Halina 
Associate Director 
of Engineering, 
ITT Communication 
Systems 

When . 8:00 P.M., Wednes
day, January 10 

Where Hi l l side School 
Montclair, N. J. 

Dinner . .  , 6 P.M., Three 
Crowns Restaurant, 
Montclair, N. J. 
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J. W. HALINA 
Joseph W. Halina was born In 1920. 

After serving in rhe ignal orps of rhe 
Royal anadian Army for five years, he 
attended the University of Toronto and 
was awarded his B.Sc. degree in elec
trical engineering in 1949. 

From 1949 to 1953, he was with the 
General Electric ompany doing micro
wave engineering and larer product 
planning and market research. During 
1953-1954, he erved rhe Lenkurt Elec
rric Company a a consulting engineer 
on microwave problems. For rhe next 
twO years, he was chief engineer of 
single-sideband carrier equipment for 
Lynch arrier Systems. 

In 1956, Mr. Halina joined ITT Fed
eral laboratOries where he had the ver
all responsibility for the design of the 
K31 rural carrier system and rhe K24 
exchange area carrier system, which was 
a first in telephony in that it was a 
fully transi tori zed medium capacity sys
tem and one utilizing dsb-sc modulation. 

Mr. Halina is presently an Associare 
DirectOr of Engineering at ITT Com
munication ystem , Inc., a sy tem engi
neering organization founded in 1959 
to suPPOrt the USAF 480l program. 
The mission of 480l is to formulate a 
comprehensive plan for the standardi
zation and integration of U AF global 
communications facilities and for irs 
evolution into an advanced capability for 
the future. 

s 



CHAIRMAN'S 
CORNER 

Hugh S. Wertz 

I would like ro wish each and every 
one of you a very happy and a prosperous 
New Year. From all accounts, 1962 gives 
every promise of being a good year from 
a business standpoint and I hope that we 
will have an excellent year in the IRE. 

With the birth of a new year, it is the 
cusrom to look back on the old year just 
past and then to look ahead. 1961 has 
a very satisfactory year from the stand
point of the Northern New Jersey Sec
tion. We have had excellent meetings, 
most of them very well attended, and two 
outstanding lecture Series. While the 
returns of the Fall Series are not all in, 
it can be safely said that it was nOt only 
outstanding from a technical standpoint, 
as shown by the large attendance and 
the interest shown at the meetings, but 
also from the financial side as well. 
Many thanks should be given to the 
Executive Committees of both the present 
and immediately preceeding administra
tion for their efforts during 1961. 

looking ahead ro the new year, our 
first meeting will be on January 1 0th 
at the Hillside Avenue School in Mont
clair. Mr. Joseph Helena will speak then 
on the subject, "Communications Sys
tems Design, a Summary and a Projec
tion." The pre-meeting dinner will be 

KAHANT ASSOCIATES 
STRUTHERS·DUNN. INC.-Military and Indus· 
trial Sealed and Open Relays and Timers. FED
ERAL·PACIFIC - 2700 scale Panel InStruments, 
Instrument Switches. ASSOCIATED RESEACH, 
INC. - High Voltage AC and DC TeSters up to 
150 KV, Megohmmeters. TRANSFORMERS -
Standard and Special Power and Control Types, 
Indoor and Outdoor. 

60 Park Place, Newark 2, N. J. 
COrtlandt 7-5326 (N. Y.) Mitchell 2-3930 (N. J.) 

held at the 3 Crowns Restaurant in Mont
clair. 

The February 14th meeting will be 
at the ITT Federal laborarories Audi
torium and the speaker will be Dr. H. 1.  
Ewen of Ewen-Knight Corporation. His 
topic will be "Radio Astronomy and 
Microwave Radiometry." Dr. Ewen is 
the co-discoverer of the hydrogen line 
in cosmic radiation and he has done a 
considerable amount of work in radio 
astronomy. The pre-meeting dinner will 
be at the Copper Hood Restaurant in 
Rutherford. 

While all of you will hear about this 
later, don't forget to make a nOte on 
your calendar for March 1 4th, our An
nual Fellows Night. We want each of 
you ro come and to bring your wife as 
the subject should be of great interest to 

bath. Plans are shaping up for a very 
interesting Spring leCture Series and de· 
tails will be found elsewhere in this 
issue. 

All in all, we arc looking forward to a 

very interesting year, during which the 
subject of the merger with AlEE will be 
give more and more prominance and 
discussion. So I hope that your interest 
in IRE will be continued and even 111· 

creased. 
Again, a happy new year ro all! 

.--- H EA L Y-----. 
Advertising. 

Electronic Advertising Specialists 
WRITE OR CALL FOR FREE LITERATURE 

MONTCLAIR, N. J., PILGRIM 4-1100 

MILESTONES 

IN 

With this handy, lounge·size calculator, 
you can weasel your way through the 
toughest military proposal without 
touching the handlebars. Pre·loaded 
memory contains information on all 
known MIL-spec contradictions, dis
crepancies, and escape hatches. This 
is updated daily with the latest suc
cessful gambits, waivers, and defaults, 
direct from our man in Washington 
(B.S. in Chicanery, Leavenworth, Class 
of '58). Unusually shifty shift register 
covers all the angles, at 12 radians 
per !-,sec. 
Absolutely foolproof - just crank in 
the specs, requirements and clauses 
from the Request For Proposal, and 
press the button. In ten seconds the 
Analyzer estimates the award price, 
calculates the expected loss, and 
flashes a NO BID warning lamp. 

Tear up the proposal, and stay out 
of trouble. 

f\...; 
Horribile dictu, you've signed? I 
No need for despair .... 

DONNER ANALOG COMPUTERS 
AND COMPATIBLE ACCESSORIES 

produce practical answers to 
technical problems at modest cost. 

Model 

3200 

New desk-top and console models, 
incorporating 10 to 50 amplifiers (or 
more) feature modular construction, 
for practical combinations to suit your 
specifiC needs - save man-months of 
design time, man-years of regret, by 
testing out systems before you build 
them. 

--

For complete information, ask: 

Main Office: 
510 South Fulton, Mt. Vernon, N. Y. 

MOunt Vernon 4-7530 

6 The Northern New Jersey IRE Newsletter, January, 1962 



Professional Group on Engineering 
Writing and Speech 

JAN UARY MEETI NG 

FORMULA FOR 
PLATFORM POISE 

A formula for platform poise will be 
the topic demonstrated for the members 
and friends of the NNJ Chapter of 
PGEWS. Mr. R. J. Narka, training man
ager at the Harrison plant of the Radio 
Corporation of America will present the 
latest techniques for delivering a good 
speech with emphasis on poise. If you 
plan to deliver a talk before a group Mr. 
Norko's formula will assure you success 
as a speaker. His formula for platform 
poise was published in the Transactions 
of the IRE PGEWS, March 1958 and 
was presented before the First National 
Symposium of PGEWS, Oct. 2 1-22, 

�1957 - NYC. 

RUDOLPH J. NORKO 
Graduate of Rutgers-The State Uni

versity, B.S. in Bus. Admin. 
After 15 years with Prudential Insur

wce Co., joined RCA in 1953 as man
ager Safety & Insurance, Woodbridge 
Plant RCA. 

Became Manager Training & Org. 
Dev. for Woodbridge Plant, 1956. 

Transferred to RCA Harrison, N. J. 
plant and is presently providing Train
ing & Org. Dev. Services for both Har
rison & Woodbridge plants. 

Former President Industrial Mgmt 
Club of Pertb Amboy & vicinity. 

Graduate of Dale Carnegie course. 
Five time director of Dale Carnegie 

Groups. 
Conducted 7 Public Speaking Courses 

at Harrison, N. J. 

WHEN-

TIME

WHERE -

PRE-MEET 
DINNER -

Thursday 
Jan. 18, 1962 

8:00 P.M. 

Verona 
Public Library 
Verona, N. J. 

Three Crowns 
Montclair, N. J. 

A REMINDER 
The Professional Group on Engineer

ing Writing and Speech (PGEWS) con
cluded last year's season with a dinner 
meeting in June. This meeting high
lighted the first anniversary of the NNJ 
Chapter. Those who arrended last year's 
affair agreed that a similar meeting 
should be held this year. 

Your program committee has started 
plans for our June meeting. The com
mittee would appreciate suggestions on 
how it can make this meeting more 
meaningful and more worthwhile to you. 
Won't you call or send your suggestions 
to the program committee chairman, Mr. 
Walter mith (Business Address : RCA 
Building 1 1-2, Harrison, N. J. Pbone: 
HU 5-3900, Extension 3257.) 

During the year it is most difficult 
to get all of our members out to all of 
our meetings. Other meetings, business 
commitments, scbool, etc., aCCOunt for 

nly a few of the many reasons why 
members cannot get to Our meetings. 
Won't you plan now to set aside this 
one evening to assure tbat you will be 
present with your fellow members? 

We. will all be looking forward t 
seeing you. 

William C. Willmot 
Publicity Chairman 
PGEWS 
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SPACE vocabulary check-up 
A few frequently used space terms are 

shown in column A below. How many of 
them do you know the meaning of? Test 
yourself by matching the definitions in 
column B with the appropriate words in 
column A. (Correct answers are on 
page 1 8). 

A B 
]. Amplidyne a. An angular displace

ment about an aXIs 
parallel to the normal 

2. Apogee 

3. Coriolis 
Effect 

axis of a missile. 
b. An optical instrument 

for measuring hori
zontal angles with pre
cision. 

C. The complete measur· 
ing, .transmitting, and 
receiving for remotely 
indicating, recording, 
and/ or integrating in
formation. 

4. Gyrotron d. A compressorless jet 

5. Mach 
Number 

6. Perigee 

7. Ramjet 

8. Telemetry 

9. Theodolite 

1 0. Yaw 

p r o  p u l s i  0 11 device 
which depends for its 
operation on air com
pression, accomplished 
by the forward motion 
of the unit. 

e. Lowest point in a tra
jectory. 

f. The ratio of the ve
locity of a body to that 
of sound in the med
ium being considered. 

g. The highest point in 
a trajectory. 

h. A special form of D.c. 
generator particularly 
useful in servomechan
isms. 

I. The deflection of a 
body in motion due to 
the earth's rotation, di
verting horizontal mo
tions to ·the right in 
the northern hemis
phere and to the left 
in the southern hemis-
phere. 

j. A form of mechanical 
oscillator which uses a 
tuning fork principle 
of oscillation, used in 
lieu of a gyroscope in 
some instances for rate 
indications. 

7 
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CustOlll 
solid-state 

regulated po'W"er supplies 
... to your specs 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 
• 
• 
• 

• • 

••• 

• 
• 
• 
• 
• 
• 

... in 5 days! 

. • l' .,1dJ 1 � • " � ,,1::'1 I � � . • I (�,, ' l" f tt' ' 1 , • ; ':' , 1 1 • 
I � I " 11 ...... I . 

•• 

•• 
•• 

•• 

•• • ••• 
.. - .... 

• ••• 
• • ••• 

.- ... 
..- .... 

•• 
•• ••••• 

• •••• TYPICAL +6V, O·IOA and -24V, 0·2.5A, in 

•••• 
•••••• a single 5\4" rack panel, ± 0,08% total 

••••• 
•••••• static regulation, excellent ripple and 

•• :
. transient performance, metered, current· 

: • limited, overvoltage protected. 

: : Price: $990,00, Delivery . . .  5 days ARO! 

• • 

Just five working days after you place your order, 
we will deliver high-performance transistor-regu
lated DC power supplies, assembled from our unique 
"C/M" (Custom/Module) building blocks, which 
we shelf-stock in quantity. 

Prices are competitive. Workmanship is superb. For 
prompt service and full data: 

Call: B. B. TAYLOR CO., FIELD ENGINEERS 
BAldwin 3- 8000 (Long Island). 

Proven circuitry, MIL transformers and chokes, 
generous derating, thoroughly tested. Full comple
ment of optional over-current, overvoltage, and 
programming features, including constant-current. 
Thousands of voltage-current combinations avail
able, up to 30V and 30A. Other ranges, special 
packaging and full MIL conformance are also avail
able on rapid, dependable delivery schedules. 

DIVISIDN DF TRID LABDRATDRIES, INC. 
PLAINVIEW, LONG ISLAND, NEW YORK 
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The NEW YEAR has arrived and it 
is once more time to concact L10yds of 
London for insurance against NOT AT
TENDING ANY MEETINGS THIS 
YEAR. I urge you to pay your premiums 
now and all VEHICULAR and RE
LIABLE engineers have a chance to do 
so at the door when they attend their 
respective meetings this month. 

VEHICULAR COMMUNI
CATIONS MOVE THROUGH 
THE SPECTRUM -
DEMONSTRATION 

The local chapter of the PGVC will 
meet on January 23 to hear Mr. Edward 
F. Feldman of Panoramic Electronics dis
cuss and demonstrate, with appropriate 
equipment, "FREQUENCY ANALYSIS 
OF MOBILE COMMUNICATION 
SIGNALS." 

To understand the nature of narrow
band FM signals requires careful atten
tion to definicion of signal parameters 
such as modulation index, signal band
width deviation, car.rier frequency, in
stantaneous frequency etc. Once terms 
are established, it is easier to discuss in
terference susceptibility, abnormalities 
such as odd order and even order dis
tOrtion, nonlinear deviations, spectrum 
utilization, AM and PM on FM, and 
instancaneous splatter vs frequency de
viation. 

Many transmitter signal measuremencs 
are facilitated by spectrum analysis. 
Among typical measuremencs are devia
tion calibrations, parasites, in-band and 
our-of-band distortion, and spotting of 
malfunctions. Statu tory requirements cov
ering transmitted signals as well as spe
cial problems encouncered at extremely 
high frequencies will also be discussed. 

Mobile communications face even 
more stringenc incerference problems. 
Measuremenc and location of incerfer
ence, determination of dynamic spec
trum occupancy, concraband radiations 
and band monitOring will be discussed. 

Many of the poincs covered will be 
illustrated by using laboratOry signal 

(Continued on Page 10) 

rDun} f�e P9. Circuit 
By GUNTHER "Gus" KARGER 

PG CALENDAR OF EVENTS 
JANUARY 23 

8:00 P.M. 

PRE-MEETING 
DINNER 

6:00 P.M. 

JANUARY 15 
7:30 P.M. 

Date: 
Time: 
Place: 

Subject: 

Speaker: 

Date: 
Time: 
Place: 

Subject: 
Speaker: 

Pre-Meeting 
Dinner: 

FREQUENCY ANALYSIS OF MOBILE 
COMMUNICATIONS SIGNALS. 
PGVC 
New York Cencral Railroad 
General Office 
Room 1315 
466 Lexington Ave. (at 45th St.) 
New York 

Stouffers Restauranc 
Pershing Square 
42nd St. and Park Avenue 
THE A VAILABILITY OF A SYSTEM 
AS A SEQUENTIAL 'rEST PARAMETER 
PGRQC 
Burroughs Corporation 
215 Park Avenue South 
New York City 
January 18, 1962 
7:30 P.M. 
ITT AuditOrium 
Nutley, New Jersey 
Dr. 1. P. Kaminow 
Bell Telephone LaboratOries 
Microwave Modulation of Light 
by the Electro-Optic Effect. 

PG ON BIOMRDICAL ELECTRONICS. 
January 16, 1962 
8:00 P.M. 
Welsh Hall 
Rockefeller Institute 
G8th Street & York Avenue 
New York, New York 
Problems and Prospects in Com purer Diagnosis. 
Ralph Engle, M.D. 
Associate Professor of Medicine 
Cornell University Medical Center 
SuttOn Restauranc 
1063 First Avenue 
New York, New York 
6:15 P.M. 

PG ON AEROSPACE AND NAVIGATIONAL ELECTRONICS. 
Date: January 11, 1962 
Time: 8: 00 P.M. 
Place: Wilkie Memorial Building 

Subject: 

Speaker: 

Pre-Meeting 
Dinner: 

20 West 40th Street 
New York, New York 
New Types of Inertial Sensors 
and Aerospace Navigation and Guidance. 
Dr. Bernard Lichtenstein of the Kearfott 
Division, General Precision Corp. 
Old Seidelburg 
626 Third Avenue 
New York, New York 
6:00 P.M. 
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BALLANTI N E Wide Band, Sensitive VTVM 
model 
317 

Price: $495 
with probe 

Measures 
300 pV to 300 V 

at Frequencies 10 cps to 11 Me 
A stable, multi-loop feedback amplifier with as much as 50 db feedback, and 10,000 hour 
frame grid instrument tubes operated conservatively, aid in keeping the Model 317 
within the specified accuracy limits over a long life. A million to one in voltage range 
and over a million to one in frequency coverage makes it attractive as a general purpose 
instrument for measurement of af or rf as well as the complete band. A ll readings 
have the same high accuracy over the entire five inch voltage scales. This is typical 
of all Ballantine voltmeters due to the use of individually calibrated logarithmic scales_ 

The 317 may be used as a null detector from 5 cps to 30 Mc having a sensitivity of 
approximately 100 !'-V from 10 cps to 20 Mc. 

VOLTAGE: 300 !'-V to 300 V. 
FREQUENCY: 10 cps to 11 Me (As a 

null detector, 5 cps to 30 Mel. 

ACCURACY: % of reading anywhere on scale at any voltage. 20 cps to 2 Mc - 2%; 10 
cps to 6 Mc - 4%; 10 cps to 11 Mc - 6%. 

SCALES: Voltage, 1 to 3 and 3 to 10, each with 10% overlap. 0 to 10 db scale. 
INPUT IMPEDANCE: With probe, 10 megohms shunted by 7 pF. Less probe, 2 megobms 

shunted by 11 pF to 24 pF. 
AMPLIFIER: Gain of 60 db + 1 db from 6 cps to 11 Mc; output 2.5 volts. 
POWER SUPPLY: 115/230 V, 50 - 400 cps, 70 watts. 

Write for brochure giving many more details 

�&\ BALLANTI
-N '["'LABORATORIES 

:..::;i'" Boonton, New Jersey 

INC. 

CH{C� WitH BAllANTINE FIRST FOR LABORATORY AC VACUUM TUBE VOLTMETERS. REGARDLESS OF YOUR REQUIREMENTS FM 
AMPlITUOE. FREQUENCY. OR WAVEfORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR, ALSO AC/DC AND DC/AC 
INVERTERS, CALIBRATORS, CALIBRATED WIDE BAND AF AMPLIFIER, DIRFoCT·READING CAPACITANCE METER, OTHER Ar.CESSORIES. 

ASK ABOUT OUR LABORATORY VOLTAGE STANDARDS TO 1.000 Me. 
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(Continued from Page 9) 

sources and a radio frequency spectrum 
analyzer. 

Mr. Edward F. Feldman, who presenrly 
is manager, Applications Engineering of 
Panoramic Electronics, Inc., Mount Ver
non, N. Y., received the BEE from 
Cooper Union in 1949 and the MEE 
from Polytechnic Institute of Brooklyn 
in 1956 and is currently pursuing furtber 
postgraduate studies at Columbia Uni
versity. 

Prior to joining Panoramic in 1951, 
he was associated with the New York 
City Board of Transportation. 

He has been active in the develop
ment of autOmatic test instrumentation 
such as spectrum analyzers, sweep fre
quency generatOrs, FM/FM telemetry 
calibration equipment, and several spe
cial purpose military systems. He holds 
and has pending several patents in these 
fields, and is the author of several tech
nical papers. 

Mr. Feldman, a senior member of the 
IRE also holds membership in the Tau 
Beta Pi, Sigma and Eta Kappa Nu 
honorary societies. 

Mr. Victor J. Nexon, Chairman of the 
Chapter has asked me to stress that this 
subject should be of paramount im
portance to communication engineers of 
all categories as the presentation applies 
to frequencies from the VHF through 
the Microwave hands. 

RELIABILITY AND 
QUALITY CONTROL 

Mr. Victor Selman of the Metropolitan 
PGRQC Cbapter wishes to announce that 
his group will meet on Monday, Jan
uary 15, to hear Mr. John H. Bailey 
of IBM speak on "THE AVAILABILITY 
OF A SYSTEM AS A SEQUENTIAL 
TEST PARAMETER." 

Special reliability numbers have be
gun to appear more frequently in pro
ducer-consumer contracts, both in mili
tary and commercial applications. The 
primary reason for this impetus has 
been the tremendous stress placed upon 
reliability by the military agencies. Firm, 
contractual, reliability numbers, however, 
focus the need for improved methods 
to reduce the high costs and lengthy 
test times for "successful" demonstra
tion of reliability. By successful is meant 
that both the producer and consumer 
have adequate protection that the pro
posed test plan will nOt he unjustly un
favorable to their interests more than a 
specified small percentage of the time. 

Heretofore, variations of the Wald 
Sequential ratio test plans have been 
used to confirm the mean time between 
failure for systems without repair. But 
with continuously-working, repairable 

(Continued on Page 12) 
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Northern New Jersey Section 
P R E S ENTS 

1962 SPRING LECTURE SERIES 

MANAGEMENT FOR THE ENGINEER 
"Decision Making - - - Principles and Applications to Engineering Projects" 

THE SUBJECT 

Mr. Thompson believes there is a science of manage
ment juSt as there is a science of engineering. The series 
will encourage the integration of the engineer into manage
ment. A management simulation exercise to demonstrate 
the development and application of decision-making prin
ciples will be given. Also to be given is the demonstration 
of an operations research problem. Management of an engi
neering project and the place of PERT, the acronym for 
program evaluation and review techniques, in this problem 
will be considered. The concluding thought of the series 
will concern the engineer's place in fulfilling management's 
purpose. 

A certificate will be awarded to all satisfactOrily com
pleting the series. 

LECTURER: 

DATES: 

TIME: 

PLACE: 

Robert E. Thompson 
Supervisor of Management Analysis 
Reaction Motors Division 
Thiokol Chemical Corporation 

February 8th & 15th 
March 1 st, 8th, 15th & 22nd 

8 P.M. 

Grove Street School 
Grove Street 
Montclair, New Jersey 

THE SPEAKER 

Robert E. Thompson is Supervisor of Management 
Analysis for the Reaction MotOrs Division of Thiokol 
Chemical Corporation. He is responsible for business sy -
tem computer applications, management information sys
tems, and of the development of teaching techniques 
including business simulation, organization analysis and 
PERT. Previously he held various management positions 
at the Reaction MotOrs Division. He was an Industrial 
Engineer at the Continental Can Company, and served as a 
production foreman, then as a time study engineer at 
Procror and Gamble. 

He received an industrial engineering degree from 
Virginia Polytechnic Institute in 1949. He has taught 
courses in industrial engineering and management decision 
making and has lectured widely on PERT. 

(TEAR OFF HERE AND SEND IN FOR YOUR RESERVATION NOW) 

MANAGEMENT FOR THE ENGINEER 

Please reserve .................... tickets for six lectures beginning February 8, 1962. 

Enclosed is $ ........................ Nome .................................................... Address 

Please check appropriate boxes below. 

o Member (IRE or AlEE) ............................ $ 8.00 
o Non-member ............................................ $10.00 
o Student member (IRE or AlEE) ................ 2.00 
o Stamped, self·addressed envelope enclosed. 

o Will pick up tickets at first meeting 

Make checks payable to NNJ IRE section. 

The Northern New Jersey IRE Newslettor, January, 1962 

Please address all mail concerning lecture 
series to: 

Mr. C. W. Vadersen 

ITT Communication Systems 
S. 60 Route 17 
Paramus, N. J. 
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(Continued from Page J 0) 
systems, a more meaningful definition 
of Reliability is Availability, which de
pends on both the mean time between 
failure and mean time to repair para
meters. Mr. Bailey discusses the con
struction of a basic sequential test plan 
for system availability, its implications, 
and advantages of using this method. 

Mr. Bailey joined IBM in OctOber, 
1 959. He is now engaged in the de
velopment of applications of statistical 
techniques to engineering and reliabil
ity problems. He has participated ac
tively in design of experiments, teaching 
statistics and setting up a statistical cur
riculum. In addition, he has completed 
several technical papers concerned with 
estimating system reliability from short 
term tests. 

Mr. John H. Bailey received his B.S. 
degree in mathematics from the Univer
sity of Rhode Island in June, 1 955 and 
the M.S. degree in mathematics from 
the University of Utah in 1 957 . He 
then completed twO years of study tOward 
his Ph.D. degree in mathematical sta
tistics at the University of North 

His memberships include: The In
stitute of Mathematical Statistics, Amer
ican Statistical Association, Mathematical 
Association of America. 

The Chapter .rtresses that non-mem
be·ys are invited. arolina. 

The ANDREW Type 902 HELIPOLE* is the first basically new 
30-50 mc fixed station antenna to appear on the 2-way 
radio scene in the past 12 years. Type 902 employs a new 
design concept that combines improved performance with 
mechanical convenience. It  is the result of an extensive 
ANDREW development program. 

H E L I PO L E  C O N S T R U C T I O N  
The foreshortened radiator employs a bifilar helical ele
ment which is encased in Fiberglass for strength, dura
bility and corrosion resistance. One helix is grounded, 
providing a static drain path. The other is fed. Ground 
rods employ single helix conductors which also are em
bedded in Fiberglass. Size reduction is shown by compar
ing the 57 inch radiator of Type 902 with 101 inches of a 
conventional antenna at 30 mc. Ground rods are also 
shortened by a proportionate amount. 

Lightweight and strong - with a maximum total weight of 
13 pounds, Type 902 is designed to withstand 30 psf load 

with % inch of radial ice. The focal point of this me
chanical strength is found in an aluminum casting 

to which ground rods and radiator are bolted with 
stainless steel hardware. Direct mounting is pro

vided for members from 1% to 2% inches in 
diameter. VSWR of this unity gain antenna 

is less than 1.5. 
Economically priced ANDREW Type 902 is 

the best performing, corrosion resist
ant high wind load antenna on the 

market. 

Write or call your ANDREW sales engineer for complete 
information or request Bulletin 8467. 

Cal l  . . . Ken Robinson 
P.O. Box 4 1 6 · Ridgewood, New Jersey 

Phone: Gi lbert 5-2500 

FOR AN ENGI NEERING CAREER W I T H  A F U TURE 

address your resume to Director of Eng ineering 
Andrew, P. O. Box 807, Chicago 42, I I I .  

Student Outlook 

By BERNARD MEYER 

STUDENT ACTIV IT IES  DAY 

SET FOR MAY 5 
The Metropolitan Joint Student Coun

cil AIEE-IRE has decided to hold their 
Student Activities Day on May 5, 1962. 
The host college for this event has nOt 
as yet been selected . 

tudent Affairs 
Newark College of Engineering 

George Bradford of Elastic StOp Nut 
Corp. spoke on "Application and Usage 
of Solid State Material." 

tevens Instit1tte of Technology 
Joseph Reddington of Computer Con

trol Company spoke on "Input-Output 
Devices for Computers." 

For December, the section has planned 
the following : 

December 2, Metropolitan Joint Stu
dent Council Meeting in Burchard Con
ference Room. 

December 1 3, three films from Ray
theon Company : Electronic Skyways; 
Ready for Sea; Safe Passage. 

Student 1.'0 Professional 
The NY Section of the AIEE IS 

launching a new program to sustain in
terest in Student Branch Activities. This 
w ill attempt to let the student know 
what he can expect when he starts work
ing and in turn what his new employer 
will expect from him. Dan Sullivan is 
the Chairman of the newly formed Stu
dent Branch Relations Committee. 

The schedule calls for about a one 
hour's duration program, probably set 
for a lunch hour or some other time 
that will not conflict with normal school 
activities. There is a panel, made up of 
former students who have been in the 
field from tWo to eight years and still 
are aware of their transition from Stu
dent to professional. In addition, there 
are previously submitted written ques
tions, as well as questions from the floor. 

Notices for students and student af-
fairs should be sent to : 

Bernard Meyer 
160 Prospect Street 
East Orange, N. J. 
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P.G.M.T.T. NORTHERN NEW JERSEY IRE 

Professional Group on Microwave Theory & Techniques 

MICROWAVE VARIABLE ATTENUATORS AND 
MODU LATORS USING P I N  DIODES 

The NNJ Chapter of PGMTT will 
have Mr. J. K. Hunton speak to the 
membership about PIN diodes in micro
wave variable attenuators and modula
tOrs. 

The PIN diode is a double diffused 
junction with an intrinsic layer separat
ing the P & N regions. At frequencies 
above 100 Mc, the diode ceases to be a 
rectifier because of carrier stOrage and 
transit time effects. Its capacitance is 
quite small because of the separation of 
the P & N regions by the I layer. Con
ductivity of the I region can be varied 
by a d.c. bias current and the device be
comes an electrically variable resistOr 
which can be used for microwave at
tenuators and modulators up to fre
quencies as high as 20 gc. 

The PIN junctions are mounted on 
POStS which are inserted in a 50 ohm 
strip transmission line as shunt ele
ments, and a number of these elements, 
spaced Y<I wavelength apart at mid-band, 
are used to form an attenuatOr. 

At the appropriate bias current, yield
ing 50 ohm junction resistances, the 
diode elements are reactively compen
sated by choice of POSt dimensions so 
that they are effectively pure resistances, 
yielding an image attenuatie1l1 of 4.2 db 
per element. Many elements can be 

u ed to attain any desired total attenua
tion and higher impedance end elements 
can be used to improve the SWR. Band
widths of 4 to 1 with low SWR in both 
ON and OFF conditions are achievable. 

Maximum attenuation of 60 db, in
ertion loss of 1 db, and WR of 1 . 5  are 

typical for a 12 diode attenuatOr, and 
powers of the order of watts can be 
handled with negligible harmonic gen
eration. When used as a pulse mod
ulatOr, rise times of the order of 10 
nano-sec. are typical. 

KAY 
ELECTRIC 
COM PANY 

• SWEEPING OSCILLATORS 
FREQUENCY MARKERS 

• AUDIO SPECTRUM ANALYZERS 

• PRECISION ATTENUATORS 

• RANDOM NOISE 
GENERATORS, ETC. 

AS A D V E RT I S E D  O P P O S I T E  " M E E T I N G S  W I T H  E X H I B I T S "  
I R E  P R O C E E D I N G S ,  1 9 6 0-61 

1 4  MAPL.E AVEN U E . P I N E  B RO O K .  N .  J . •  CAPITAL. 6-4000 
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JAMES K H UNTON 

James Keith Hunton (SM '57) was 
born in Montreal, anada on December 
20, 192 1 .  He received the B.A. Sc. de
gree in Engineering Physics from the 
University of Toronto, Canada in 1942 
and served in the Royal Navy as a radar 
officer until 1946. He attended Massa
chusettS Institute of Technology where 
he was an instructOr in electrical engi
neering and received the S.M. degree in 
1 948. At this time he joined the Hew
lett-Packard Company in Palo Alto, Cali
fornia where he is now Manager of the 
Microwave Components Development 

ection. 

MEETING FACTS 

SPEAKER . . .  J. K. Hunton 
Hewlett-Packard 
Company 
Pa lo Alto, Ca lifornia 

WHEN . . . 8 P.M., Wednesday, 
January 17 

WHERE . . . Hi l lside School, 
Montc lair, N. J. 

DINNER . . . 6 P.M., Three 
Crowns Restaura nt, 
Montclair, N. J. 

D E LA Y  L I N E S 
CONTINUOUSLY VARIABLE 

STEP VARIABLE 

Tapped Fixed 

MIL Specifications 

Ao-Yu ELECTRONICS LAB . . I NC. 
2 4 9  T E R H U N E  AVE P A S S A I C .  N .  J .  

G R EGORY 2-5622 

WHEELER LABORATORIES, INC. 
s u e S I D I A R Y  O F  H A Z ELTI N E  CORPORATION 

Consultation - Research - Development 
Radar and Communication Antennas 

Microwave Assemblies and Components 
Harold A. Wheeler and Engineering 51-ff 

Main office: Great Neck, N. Y. HUnter 2-7876 
Antenna Laboratory: Smithtown, N. Y. 
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B A L L O U  I N C .  
5 1  North Broad Street 

Ridgewood, New Jersey 

N.  Y. C ity Phone: WOrth 4.4640 
N. J. Phone: G i l bert 4·6990 

- R e p r e s e n t i n g -

AirBorn Connectors, Inc., Dallas, Texas 

Precis ion Eng i neered E lectron ic  Connectors to MIL -C-8384, MI L-E-
5272, MIL-C-50 1 5  and MI L-STD-202.  

Heinemann Electric Company, Trenton, N. J.  

Magnetic-Hyd ra u l ic C i rcuit  Brea kers, Overload Relays a nd Slow 
Operate T ime Delay  Rela ys .  

E. V. Naybor Laboratories, Port Washington, N.  Y .  

Solenoids, Posit ion I n d icators a n d  Slow Release T ime Dela y  Relays.  

Nelson Electric Manufacturing Co. ,  Tulsa, Oklahoma 

Switchgear, a n d  Control Equ ipment 1 5 KV and u nder, Motor 
Contro l  Centers, Weatherproof a n d  Explosion- Proof Enclosed 
C i rcu i t  Protective a n d  Control Equi pment. 

COMPETENT, EFFICIENT, EXPERIENCED SERVICE. 

. . -- , ) 
. . 

. 
-- . ' ( 

rn 

C I R C U I T  
D E S I G N  
I f  this i s  your career in· 

terest, we h ave projects 

invo l ving d i g i t a l  com·  

puters of  extremely smal l  

size. Let us tel l you more 

a bout th i s  - confiden

tial ly.  Write to Mr. Harry 

L a u r  - R e s e a rch a n d  

Engineering Staff.  

Qualified applicant. w i l l  b e  consldeted 

regardless of race, c r e e d ,  c o l o r  o r  

national origin. 

L ITTON SYSTEMS , INC. Data Systems Division 

Canoga Park, California 

I , ' . , • . . . 

A MESSAGE TO MEMBERS 

Xvxn though my typxwritxr is an old 
modxl, it works guitx wxJJ XXCXpt for 
onx of thx kxys. I havx wishxd many J 
timxs that it workxd pxrfxcrly. Thxrx 
arx 46 kxys that function wxll xnough, 
but just onx kxy not working makxs thx 
d iffxrxncx. 

Somxtimxs it sxxms to mx that a 
profxssional socixty is somxwhat likx my 
typxwritxr - nOt all thx kxy pxoplx 
arx working propxrly. You may say to 
yoursxlf, "I am only onx pxrson; I 
won't makx Or brxak a program." Bur it 
doxs makx a d iffxrxncx bxcausx a socixty 
program to bx xffxctivx nxxds thx par
ticipation of xvxry mxmbxr. 

So thx nxxt timx you think you arx 
only onx pxrson and that your xfforrs 
arx nOt nxxdxd, rxmxmbxr my typx
writxr and say to yourslf, 'Tm a kxy 
pxrson in our organization and am 
nxxdxd vxry much." 

Russ Parxnr 
STWP NXWSLXTTXR 

If you l ive in t h e  

N E W  YO R K  A R EA .  

t h e re 's  a L ITTO N 

Researc h  & 
E n g i n ee ri n g  Staff 

Re presen tat ive 

n e a r  yo u .  

Write  o r  p h o n e :  

Mr.  G a r rett S a nderson ,  

3 7 5  Pa rk Ave., 

New YO I-k C ity, New York :  

PLaza 3 -6060 

and a rra nge for a 

persona l  i n t e rview. 
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MACH I N ES THAT LEARN 
Prepared /01' the Northern New Jersey Newsletter 

by George D. Hulst 

The August 1 960 issue of "AutOmatic Control" carried a series of articles 
on this interesting subject. The topic with which the several types of machines 
were to familiarize themselves was, appropriately enough, the Eng l ish alphabet. 
Several approaches to this tOpic have been tried over the years, involving varying 
degrees of complication and meeting with varying degrees of success. 

Of particular interest to this writer was the uninhibited approach of Dr. Frank 
Rosenblatt of the Cornel l Aeronauti- I 
cal LaboratOry. He calls his machine I 

r 
the Mark I Perception. It derives its 
functional pattern from what is known 
about the operation of the central 
nervous system of higher animals. His 
machine is simple in concept but pur. 
posely uses redundancy of equipment. 
The unique feature is that Dr. Rosen
blatt's machine uses abSOlutely no prior 
programming or specific design. With
out any physical changes his machine can 
be either taught or brainwashed by an 
unskilled teacher. 

The functioning portions of Dr. Rosen
blatt's machine comprise a medium-sized 
complex of sensing elements, a more ex-
tensive complex of associative elements 
and a relatively limited array of decision 
elements with interconnecting wire . ( See 
Figure 1.) All that is required of the 
teacher is to register either pleasure or 
displeasure at the results. 

The wiring between the sensing ele
ments and the associative elements is 
random : Some are connected and some 
are not. I know a couple of wiremen who 
have a special talent in this direction. It 
should be pointed out, however, that Dr. 
Rosenblatt's machine will be bothered as 
much as any other equipment by cold
solder joints. 

The wiring between the associative 
elements and the decision complex is 
also random. About 20 associative ele
ments are connected to each decision ele-
ment. In this case the connection is bi
directional in a manner which incor
porates in the feedback path either the 
pleasure or the displeasure of the teacher 
at the decision which the machine has 
made. The decision complex includes an 
indicatOr which lets the teacher know 
what the machine's decision is. 

In the application of the machine that 
is described, the sensing element com
plex comprises 400 photOcells arranged 
in a two-dimensional array. The stim
ulus to the system comprises letters of 

�the English alphabet shown on a display 
board in random sequence, which the 
machine is taught to recognize. In its 
untrained or brainwashed condition, the 
machine identifies the letters in unpre
dictable or "idiot" fashion. It is JUSt 

FU. , 

r - - - - l  
I 

W i  I 
I 
I 
I 
I 
I 

as apt to say, for instance, that the let
ter A is the eighth letter of the alphabet, 
or the thirteenth. 

At this point the teacher takes over. 
If the machine says that A is the eighth 
letter, the teacher registers displeasure. 
He can do this by pushing a disapproval 
buttOn if he wishes. I would suggest 
that the teacher might get more satisfac
tion from his job if Dr. Rosenblatt 
would rig up a small microphone to 
register and distinguish the teacher's purr 
of satisfaction from his snarl. Whatever 
form his disapproval takes, it is trans
mitted back in the feedback path from 
the particular decision element that was 

.� ,." .,�v, ,,, 
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favored to the particular aSSOCiatIve ele
ments to which it is connected. These 
latter are each equ ipped with little 
mOtOrs on volume-control shafts, and 
thus are capable of becoming somewhat 
less productive than before each time 
disapproval occurs. In other words it 
can become discouraged, even as you 
and 1. 

As a result of this action, the balance 
of the several associative elements con
nected to any one decision element will 
be altered. The next time the letter A 
is shown, the machine will decide that A 
is probably orne other letter. Eventually, 
after a few tries, the machine will come 
up with the right answer. The teacher 
then had better register his approval, or 
the machine will never learn at all. 

The application of learning machines 
are both immediate and far.reaching. The 
omput of identified letters can be di
rected, for instance, into an electric type
writer. The stimulus could be a docu
ment which needs retyping. After a 
brainwash ing process in which the 
teacher repeatedly denies that what the 
machine has learned is true, the machine 
can equalJy well be taught to recognize 
some other alphabet, such as anskrit. 

Alternately, instead of using sensors 
which react to visual stimuli, the input 
to the machine could be spoken letters 
of the alphabet. The sensing complex 
in this case would comprise a micro
phone, with the different ensing ele
ments placed at random in a network of 
discriminatOry filter . This configuration 
follows closely the ex isting mechanism 
of the human ear. 

By adding sufficient associative ele
ments in parallel, the recognition of 
handwriting can be accomplished. So 
also can be the autOmatic translation 
of languages, the autOmatic diagnosing of 
ailments from described symptOms, the 
predicting of actions of a political 
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S pec ify 
• 

e S I 
• RESISTANCE STANDARDS 
• DECADE R ESISTORS • COMPLETE 

RESISTANCE MEASURING SYSTEMS 
• VOLTAGE DIVIDERS • CUSTOM 

NETWORKS AND COMPONENTS 

The outstandir)g accuracy and 
su perior sta b i l i ty of ESI  bridges, 
instruments a nd components be
gin with this industry-acclaimed 

precision resistor. I ts development and specific 
a p p l i cat ions to adva nced measurement tech
n iq ues and i nstru mentation is typical of the 
R & D  ca pa b i l it ies which have earned for ESI  
a posit ion of leadersh ip  i n  the field of preci
sion resistance measu r ing devices. For deta i led 
l i st ings, send for Condensed Cata log A-26. We 
catalog i n  EEM. 

FACTORY-DIRECT SALES-SERVICE. U,e our speci o l  d i rect ·  to· factory 
telephone network for fost, accurate appl ication,  service, purchasing 
inrormation, No long distance charges. Check your directory for our 
local l i st i n g ,  Or call us  co l lect- CHerry 6·333 1 , Portland, Oregon, 

E/ec1:ro 5c/en1:I"/c Indust:r/es 
7524 S.W. MACADAM . PORTLA N D  19 ,  O R EGON 

formerly ELECTRO.M EASUREMENTS, I NC. 

Standard line includes more 
tban 300 models, Output 
ranging from 3 to 50 volts, 
1 to 160 watts per supply. 

High Tempemttwe mod
ules,  employing s ilicon 
semiconductOrs and tanta
lum capacitOrs to meet en
vironmental conditions of 
military and other demand
ing applications are now 
available. from StOck. 

sol i d  sla e 

DC Rower 
oelules 

Including 
rack mounted 

ve1'sions 
with optional meters 

SPECIFICATIONS FEATURES 

Input - 105·125 volts Sol i d  state c ircuitry 
50-400 cycles 

2-year warranty 
Reg. acc. -

±.05% & ±0.5% 

Adj. range - 10% 

Ripple -
less than 
1 mv RMS 

Polarity -
Positive or 
negative 

Fully protected 
against shorts 
and overloads 

Fast del ivery -
low cost 

'Adjustment range 
extends to 20% 
at 90% of 
rated current 

TECHNIPC>VVEFl 
I N C O R P O R AT E D  

(Continued from Page 1 7) 
tyranny, and so forth. The possibilities 
exceed the limits of the imagination. 

We have come a long way in so-called 
electronic brains since the days when 
the ENIAC of the Moore , School at the 
University of Pennsylvania was put to 
work during World War II computing 
the behavior of artillery projectiles. The 
ENIAC, which was a miracle of its day, 
worked a single problem set up over a 
period of months by a corps of experts of 
interconnecting patchboards, llsing a pre
arranged rigid computational timetable 
and consulting, when necessary, an in
flexible prebuilt function table. 

Since the days of the ENIAC the ad
vances in the technology of electronic 
computers have been many and mar
velous. Tubes have yielded to transistOrs, 
to core matrices, and to magnetic drums. 
The new computing equipment is more 
compact, more efficient, more reliable, 
and more flexible than before. Through
Out this progress, however, the major 
bottleneck in time and talent has been 
that of setting up the machines : the so
called programming. In the musical 
sense of the word, we have had to liter
ally teach them the sCOre. 

With the advent of machines that can 
easily be taught, mankind's capability of 
using the tOols in his autOmatic ma
chinery tOolkit will be vastly increased. 
We therefore can expect a new major 
revolution in the use of machine tech
nology, coming as it does immediately on 
the heels of several preceding revolu·tions. 

Each sliccessi ve advance in technology 
has brought with it prophets of both 
hope and gloom. Periods of rapid so
cial readjustment have always brought 
with them to mankind both disaster and 
opportunity. At a time of accomplish
ment there is always a temptation to 
self-pride and complacency which has 
been associated in the minds of some 
with the disasters that followed. It is 
perhaps appropriate, therefore, in con
templating the impact of a new tech
nology, to attend once more the timely 
forecast of the prophet Isaiah : 
''They wor.rhip the work of their own 

hands : 
Tb?lt which their own fingers h(ItVe made. 
The lofty looks of men shall be hmnbled; 
And the haughtiness of men shall be 

bowed down; 
And the Lord alone shcill be exalted." 

Answers to Space 
up on page 7. 

1 .  h. 
2. g. 
3. i. 
4. ) .  
5 .  f .  

Isaiah 2:  8- ] 1 

Vocabulary Check-

6. e. 
7. d. 
8. c. 
9. b. 

1 0. a. 
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NOW Variac® 
AU TOTRA N S FO R M E R S 

R i g ht off yo u r  d ea l e r's s h e lf - at Factory PrlCes 
To make VA R IAC Autotransformers easier for you to secure, General 

Radio Company has appointed a number of Distributors throughout the 

U nited States to stock the complete VARIAC line. 

From their stocks you can select the exact model you want. You can get 

them right off the shelf at factory prices. 

For extra-prompt service see, telephone or write your nearest Distributor. 

G E N E R A L  R A D I O  C O M PA N Y  W E ST C O NC O R D, MASSAC H U S ETTS 

D I ST R I B UTO R I N  Y O U R  A R EA 

I��n�����n� D ivisions 01 La/aYI/1I Radio EIWronicJ Corpora/ion 

Jamaica 33, N. Y. 
1 65·08 liberty Ave. 

2 1 2  Olympia 8-5050 

Newark 2, N. J. 
24 Central Ave. 

2 0 1  Mitchell 3-6868 

Boston 1 0, Mau. 
1 1 0  Federal St. 

6 1 7  Hubbard 2-03 1 1 



R E L I A B I L I TY - If a complex electronic 

equi pment or  system is not ava i lable for complete 

and im mediate satisfactory operation, it is worth· 

less to its user. The i m perative need for greatly 

increased product rel iabi l ity has spawned a new 

engi neering a rt . . .  Rel iabi lity Engineeri ng. 

Federal Electric pioneered much of the present 

day techniq ues in Rel iabi l ity, and is  engaged in one 

of the most extensive equi pment a n d  system s  

eva luation progra ms i n  i n d ustry. With a n  orga niza· 

tion spread over most of the globe, serving u nder 

every conceivable operational condition, Federal 

Electric mainta ins a world·wide field data feedback 

system which provides comprehensive component, 

c i rcuit and system fa i l u re data . 

A l ready severa l  years ahead of the i n dustry, our 

Rel i a b i l ity Engi neers today a re actively aiding de· 

velopment and production engineers in their efforts 

to provide electro n i c  products of greater sophistica· 

tion and greater rel iabi l ity. Hand i n  hand with these 

efforts a re m a i nta i na b i l ity progra ms from which 

wi l l  result comprehensive design criteria for ap· 

pl ication, early i n  the design phase, of sound 

engi neeri ng principles to the problem of equ i pment 

mai ntenance. 

The Equ i pment and Systems Eva l u ation Depart· 

ment of FEC's Central Engi neeri ng Division, at our 

Pa ra m us home offices, is staffed with engi neers 

whose col lective ski l ls  a n d  experience represent 

the state·of·the·art in Rel i a b i l ity. They a re a ided 

i n  the i r  eva l uation engi neering by modern com· 

puter and com m u n ications equi pment including the 

h i gh·speed, accu rate field fa i l u re reporti ng network. 

Engi neers with a degree in E.E. and experi· 

ence in design a nd development or circuit 

ana lysis or field engineering are i nvited to 

inquire a bout outstanding positions in this 

group. Write M r. H. R. Gudenberg, Dept. XX. 

F E D E R A L  E LECTRIC C O R PO RAT I O N  ITT Service Division o f  International Telephone and Telegraph Corporntion 

Pa ramus I nd ustria l  Park, Pa ra m us, New Jersey 


