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low thermal emf, low resistance, 
gold-plated copper binding posts 

low thermal emf, 
stable welded connections 

stable Evanohm* 
or manganin wire 

with low temperature coefficient 
(+10ppm/"C; ,!:20ppm/"C for 1 n & 10n units) 

low-inductance winding 
for good ac performance 

oil-filled to 
promote long-term 

stability ------

'Reg. trademark of w. B. Driver Co. 

low-capacitance, rugged 
diallyl-phthalate case 

dimensionally stable, 
------- flat mica card 

calibration sticker 
on rear 
shows initial value 

-----hermetically sealed 
to eliminate 
atmospheric effects 

New Precision Resistors 
approach stability of best laboratory standards 

EXCELLENT STABILITY ±O.003% per year 
OIL FILLED, YET SMALL SIZE 21A, 2%, % in. 

Type 1440 Resistors (shown above) have low thermal 

emf, gold-plated copper binding posts and removable 

banana plugs and are excellent laboratory or produc

tion-test standards. Type 1441 Resistors have heavy 

wire leads, holes for horizontal mounting, and hard

ware for vertical mounting, which recommends their 

use in equipment that requires high-quality resistors. 

These precision resistors, designed for use at ac as 

well as dc, exhibit minimum change in reactance as fre

quency is increased. Each unit is heat-cycled to reduce 

Typical 
Al}lrox Freq uency for 

0.1 0 Resistance Change 

HIGH ACCURACY ±O.01% (±O.02% for 1 n unit) 
TWO-YEAR WARRANTY 

strains, then mounted in an hermetically sealed, oil

filled case to provide mechanical protection and to pro

mote long-term stability. Critical connections are 

welded (not soldered) to ensure stability. Throughout 

asscmbly, repeated checks carefully reject any units that 

do not meet specifications. Stringent quality control is 

important because each unit must remain within its 

specified tolerance for at least two full years under GR's 

warranty. 

Type 1440 Type 1441 
Resistance Max Current Inductance Series R Parellel R Catalog Number Price Catalog Number Price 

1 n 1.0 A 0.121'H 300 kc/s 30 kc/s 
10 n 310 mA 0.131'H 1 Mc/s 300 kc/s 

100 n 100 mA 0.2OI'H 3 Mc/s 1 Mc/s 
1 kn 30 mA 2.51'H 2 Mc/s 1 Mc/s 

10 kSl 10 mA 200 kc/s 1 Mc/s 
100 kn 3 mA 20 kc/s 100 kc/s 

1 Mn 1 mA 2 kc/s 10 kc/s 

ALSO AVAILABLE -

1440·9601 $10.50 1441·9601 
1440·9611 10.50 1441·9611 
1440·9621 10.50 1441·9621 
1440·9631 10.50 1441·9631 
1440·9641 10.50 1441·9641 
1440·9651 12.50 1441·9651 
1440·9661 21.50 1441·9661 

DECADE RESISTORS 
Improved Type 1432 Decade Resistors with basic 
accuracy of 0.025%, low thermal emf gold·plated cop· 
per binding posts, and low zero resistance. 14 models: 
111.1 to ll,lll,lOon total resistance; O.Oln to lOOn per 
step. Prices from $98 to $262. 

$ 

New Type 1434 Decade Resistors con· 
nect high·quality resistors in such a way that only 

six per decade are required; this produces an excellent 
decade box at low cost. Five models are available: from ll,lllll 

to l,lll,lllll total resistance; O.lll to lOll per step. Prices from $99 to $155. 
Write for complete information. 

GENERAL RADIO COMPANY 
WEST CO NCORD, MASSACHUSETTS 

Soles Engineering Office in NEW YORK: Brood Avenue at Linden, Ridgefield, New Jersey 

George G. Ross · J. P. Eadie · Tom H. Muiica • Richard K. Eskeland • Roger C. Parmenter 

Tel: N. Y. 212-964·2722 • N. J. 201-943·3140 • TWX: 710-489·7641 

LOCAL SERVICE AND REPAIR 
for your convenience. the New York Office has a 

Service Deportment, manned by factory-trained 

service engineers. This Deportment can supply 

prompt and efficient repairs or recalibratian of 
any G-R equipment. Considerable time can be 

.aved by taking advantage of the •• facll"1 ••• 
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members; $ 1 .50 per year for non-members. 
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ABOUT ADDRESS CHANGES 

REPORT ALL ADDRESS CHANGES TO: 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS INC., 345 EAST 47th STREET 

NEW YORK, N. Y. 10017 

It is not necessary to inform the North 
Jersey Section when you change your mail
ing address. The NEWSLElTER and other 
section mailings use a list provided by 
IEEE's national headquarters in New York. 
This means the Section has no need to main
tain a mailing list or addressing plates. Sec
tion membership records are changed when 
Headquarters notifies us. 

NEWSLETTER STAFF 
Editor: Sam Petrokofsky 

IEEE Group Editor: A. R. D'heedene 

School Affairs Editor: Gene R. O'Brien 

Associate Editor: David Wiener 

Advertising Manager: M. M. Perugini 

Office Manager: A. J. LaRouche 

Executive Committee Meeting 
at Verona Public Library - March 2 

North Jersey Section 
IEEE Executive Committee 

Section Officers 

Chairman .......................... Walter L. Glomb 
Vice Chairm{//l .............. Stephen A. Mallard 
Treasurer ........................ James W. Gordon 
Secretary ....................... ....... J oseph O'Grady 
Member-aI-Large ................ Bernard Meyer 
Member-at-Large ........ Herbert Blaicher, Jr. 
Past Chairman .................. J ohn K. Redmon 

tanding Committee Chairmen 

A wards ............................................ R. Chipp 
Education ............................ Earl Van Tassel 
History an.d 

Procedures ......... . ........ Frank Polkinghorn 
Membership 
Nominations ...................... A. G. Kandoian 
Program ............................. ............. M. Irvine 
Publications .......................... Marcel Kozuch 
Publicity .................................... Harry Raven 
Sfudelll Affairs ............................ J. W. Earle 
Group Coordinator .............. D. R. Campbell 

The Newsletter, March 1966 

Wheeler Laboratories, Inc. 
Subsidiary of Hazeltine Corporation 

ConSUltation - Research - Development 
Radar and Communication Antennas 

Microwave Assemblies and Components 
Laser Devices and Applications 

Harold A. Wheeler and Engineering Staff 
Main office: 

Great Neck, N. Y. HUnter 2-7876 
Antenna Laboratory: Smithtown, N. Y. 

CALENDAR 
Wcdne day, March 9 

NORTH JERSEY JOI NT SPONSOR A U TOMATIC CONTROL & 
ELECTRON I C  COMPUTER GROUPS 

7 :30 P.M.-Sewaren Generating Station (Public Service lectric & Gas Co. ) 
Tour at liff Rd., Sewaren, N. 1. (near Woodbridge ) 

Thursday, March 10 

N. Y. INFOR M ATION TH EORY GRO P 
8 :00 P.M.-"The Lincoln Experimental Terminal" 

I. L. Lebow, M. I.T., Lincoln Laboratory 
At N. Y. Telephone Bldg., Little Theatre, 140 West St., N.Y . .  

Tuesday, Murch 15 
NORTH JERSEY SPRING TUDY GROUP 

7 :00 P.M.-Critical Path Method "The Modern Planning Tool" 
First of a series; see text for details. 

At Public Service Electric & Gas Co., 80 Park Place, Newark, N. J .  

NORTH JERSEY POWER GROUP 
7:30 P.M.-" D Transmission" 

A E. Kilgour, Allis halmers 
S. A Mallard, Public Service Electric & Gas o. 
A. S. Brookes, Public Service E1.ectric & Gas Co. 

At Jersey Central-N. J. Power & Light Co., Madison Ave. at Punch Bowl Rd., 
Morri town, N. J. 

WednesdllY, March 16 

N. Y. COMTEC & TRANSPORTATION DIY. 
7 :00 l'.M.-"Vehicular Traffic Control - New York City System" 

N. Y. Traffic Commis ioner Henry A. Barnes 
Eugene 1. Venaglia, Sperry Gyroscope Co. 

Al arnegie International Center Bldg. , 345 E. 46th St., N.Y . .  

N. Y. COMPUTER GROUP 
7 :30 P.M.-"Mass Storage Recording and Access Techniques" 

Dr. Andrew Gabor, Honeywell Electronic Data Processing Div. 
At IBM Bldg., 590 Madison Ave., N.Y . .  

Thursday, March 17 

N. Y. POWER & INDUSTR I A L  DIY. 
7:00 P.M.-"Stock Market Techniques" (3-lecture series ) 

At Bache & Co., I nc. ,  6 1 0 Fifth Ave., 49th SI. and Rockefeller Centre 

Friday, March 18 
N. Y. COMTEC CROUP 

10 :00 A.M.-Inspection Trip, Long Lines Dept., A.T.&T. Co. 
At AT.&T. 0., 32 Avenue of the Americas, N.Y . .  

Thursday, March 3 1  

N. Y. ELECTRON DEVICES GROUP 
6:15 P.M.- IBM East Fishkill Plant Tour 

At .IBM orp., East Fishkill Facility, Bldg. 310, ast Fishkill, New York 

Tuesday, April 19 
N. Y. POWER & INDUSTR I A L  DlV. 

7 : 00 P.M.-Underseas Exploration "The Manned Submersible -
A New Tool For The Oceanographer" 

E. H. Shenton, Westinghouse Underseas Div. 
At Engineering Center Bldg., 47th St., N.Y . .  

NORTH JERSEY COMTEC GRO P 
"Cable Communications" 
F. T. Andrews, Jr.,  Bell Telephone Lab . 

At Communication Systems, I nc., Paramus, N. J. 
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North Jersey Section Inspection Trip 

TOUR A COMPUTER CONTROLLED 
TURBO·GENERATOR & VISIT 

WORLD'S LARGEST GAS TURBINE 
March 9, 1966 - 7:30 P.M. 

The North Jersey Section will sponsor an inspection trip to the 
Sewaren Generating Station of the Public Service Electric and Gas Co. 
The tour, which is jointly sponsored with the Automatic Control and 
the Electronic Computer Groups of the Section, will highlight a visit to 
the world's largest gas turbine-generator, and an in pection of a fully 
automated computer controlled turbo-generator. 

Sewaren Station, located on lifY Road, Sewaren, New Jersey (near 
Woodbridge ) ,  i the largest generating station in the Public Service 

ystem. The six generators at the station have a nominal capacity of 
938,000 kW. The gas turbine, which is rated at 1 40,000 kW, provides 
the Public Service sy tem with a large block of remote capacity and 
can be started completely independent of any outside power source and 
brought to full load within four minutes. 1f conditions permit, visitors 
will witnes a start-up of this unit. 

Unit No. 5, which is a conventional steam turbine-generator, i 
currently rated at 344,000 kW at throttle steam conditions of 2,400 psig 
and 1 100/ 1 050F. Thi unit can be controlled in a conventional manner 
by an operator from the control console, ( front cover) or by a high 
speed computer which can be superimposed on the conventional con
trols and sensing devices. The computer itselC has a 65,000 word drum 
memory and a 1 6,000 word core memory in which data and instructions 
are stored. When in service, this computer supervise and adjusts the 
conventional control sy tem of the unit for optimum operation. It is 
also capable of recognizing abnormal plant conditions and can quickly 
initiate corrective action a required. When fully operational, the 
computer will start-up the unit automatically, synchronize it to the 
transmission system, change generator loading as required, and shut 
the unit down in a preplanned sequencc, including emergency shutdown 
if needed. The computer ystem is inherently self-checking to insure 
proper operation and in case of a computer malfunction, a diagnostic 
program is automatically executed. If the trouble cannot be self
corrected by the computer, all controls are left in their current po ition 
and the operation of the unit i returned to the operator. 

\ 
FROM RAHWAY 

During the tour, visitors will see various other aspects of a large power plant operation 
which utilizes many engineering disciplines to bring reliable electric power to the residents of 
New Jersey. 

Following the tour, light rcireshments will be served ill t.he station cafeteria. 
Owing to the nature of the tour, advance re ervation is required so that Public Service can 

provide an adequate number of guides for those taking the tour. You are, therefore, urged to 
immediately end in the regi tration form printed below or telephone Mr. M. I rvine at the 
number shown on the form. Adequate parking is available for personal cars at the Station. 

Tickets will be held at the main gate of the tation for those who make a reservation after 
March 4, 1 966. 
. _---------------------------------

Please send me ................ reservation for the tOllr of ewaren Generating Station. (If  
more than one reservation, show names of other .individuals. MillOI' children cann.ot be permitted 
to tClke this tOIll'.) 

Name ( ) ......................................... _ ............................. ............................ ............................................ . 

Address ................. _ ...... _ ...................................................... ....... , ....................................................... . 

Send reservations to Mr. M. M. I rvine, Bell Telephone Laboratories, Room 3 E 1 27, Whippany, 
New Jersey. Telephone Number TUcker 7-1000, Ext. 4 1 4 1 . nclo e a tamped self-addres ed 
envelope for the speedy return of your tickets. 
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SEWAREN GENERATING 

STATION 

" SCALE 'FROM THE SHORE 

NORTH JERSEY 

POWER GROUP 
DC Transmission 

SpeClkers: 
A. E. Kilgour, Allis halmers 
S. A. Mallard 
Publi.c Service Elec. & Gas o. 
A. S. Brookes 
Public Service lec. & Gas o . 

DClte: 
Tuesday March 1 5, 1966 

Time: 
7 : 30 P.M. 

PIClee: 
Punch Bowl Room 
Jec ey Central-N. J. Power & Light Co. 
Madison Ave. at Punch Bowl Rd. 
Morristown, N. J. 

The speakers will discuss the "State of 
the Art of D Transmis ion." Me. Kil
gour will pre ent the manufacturers point 
of view and Me. Mallard the utility point 
of view. Mr. Brookes will discuss con-
iderations relative to underground DC 

tran mi sion cables. 

IEEE-CONFERENCE NOTE 
Minoe ota engineers in Metropolitan New 

York area will meet 23 March 1966 1 2 : 3 0  
P.M. with 1. .E. .- onference vi itor a t  a 
luncheon to be held at the Henry Hudson 
Hotel - Crystal Room, 353 W. 57th St., New 
York. Address re ervation to: 1. H. DuBois, 
Box 2 59, lifton, N. J. 070 1 5, or phone area 
20 1 /473-4108. 
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There's 
more to 
Air 
Traffic 
Control 
than meets the eye. 

Everyone will recognize this controller's scope. 
But unless you're a Hazeltine engineer or an FAA employee 

you may not know that our Alpha-Numeric Generator is in the 
back room converting computer data into the symbols, char
acters, lines and vectors on the scope. 

Our ANG is an important improvement in air traffic control
the positive association of aircraft identity and altitude informa
tion with the aircraft targets shown on radar displays. It is the 
latest of a long-line of Hazeltine contributions. 

RADAR SYSTEMS RESEARCH 
Study of systems using advanced pulse compression, research in 
multi-dimensional radar resolution, space object identification, ultra
high resolution systems. Experience in radar systems analysis and 
hardware Implications desirable. 

ADVANCED COMMUNICATIONS RESEARCH 
Synthesis and advanced development of ECCM communications, 
navigation and IFF, including AJ, secure and concealed systems. 
Strong theoretical background with substantial experience in analysis 
and/or synthesis required. Additional background in circuit design 
and hardware development desirable. 

SIGNAL PROCESSING RESEARCH 
Investigation of problems in advanced pulse compression waveforms 
and signal processing, optimum filtering, mUlti-static radar data asso
ciation. Both experimental and analytical backgrounds desirable. 

CIRCUIT DESIGN 
BS in EE (MS preferred) with 2 or more years experience in the design 
and development of solid state circuitry for military electronics sys-

How it does it is a long and complicated technical story. 
We'd like to chat with you about it and similar projects across 
a desk. Particularly our IFF Systems, Radar Systems and Dis
plays, ASW and Sonar Systems, Data Processing Systems and 
Spacecraft Imaging Devices. 

If you like working in small groups on large electronic prob
lems where unconventional approaches are called for, we have 
new openings now at Greenlawn, Little Neck, and Plainview, 
Long Island. 

tems. Assignments in diversified programs working from specification 
to prototype. 

SYSTEMS ENGINEERING 
Graduate EE required with several years experience in design of mili
tary systems involving RF, data processing and display components. 
Background in logic or equipment design and familiarity with MIL 
specs desirable. 

RADAR ENGINEERING 
Senior openings in Radar and ECM Systems design. Intermediate and 
junior openings In RF and IF solid state circuit design. Junior open
ings in general solid state circuit design. 

FIELD ENGINEERING 
Engineering representative at field sites where Hazeltine equipment 
is installed. BS in EE or Physics required, with one or more years 
practical experience in installation, maintenance or servicing elec
tronic syslems and equipment. Military experience In electronics 
preferred. 

Openings In DISPLAY, RFI, and TEST ENGINEERING also available. 

Write in confidence to Mr. W. A. Speer 
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HAZELTINE CORPORATION 
Little Neck, Long Island, N. Y. 

An Equal Opportunity Employer, M/F 
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FET Applications Clinic 

Friday, March 25, 1966 
New York City 

For details on this all-day conference 
conducted by leading FET engineers 
write: 

EEE Magazine 
820 2nd Ave., N. Y., N. Y. 10017 

or call 212 - MO 1-0450 

ELECTRONIC ENGINEERS 
Production • Product Design 

App I ications 
Good Opportunity, Growing Concern 
Leader in Phase-Time Measurement 

Send Resume to: 
Ad-Yu Electronics, Inc. 

249 Terhune Ave., Passaic, N. J. 

North Jersey Computer Group 

N. J. Bell Telephone Co. 
Electronic Central Office 
Evening Inspection Trip 

The trip will be to the New Jersey Bell 
Telephone Company's Electronic Switching 
Exchange at Succasunna, New Jersey, to in
spect the No. L Electronic Switching Sy tern 
(ESS). The system has the potential to 
follow switching schemes of an almost limit
less variety, depending upon the particular 
user's needs. 

An animated movie of the features of the 
exchange will be shown. This will be followed 
by a tour of the facilities. Technical personnel 
from the telephone company will be on hand 
to answer queslions. The meeting will start 
in the auditorium of the Succasunna Elec
tronic entral Office at 7 :30 P.M., Tuesday, 
April 1 2, 1 966. 

Attendance is limited to 40 persons and is 
by advance regi tration only. Please send 
your request to Mr. E. Byrne, Room 2E 1 26, 
Bell Telephone Laboratories, Whippany, New 
Jersey, 0798 1 .  All request will be acknowl
edged; in addition, maps with appropriate 
directions will be furnished to the first forty 
JE members requesting to attend. 

COMMUNICATIONS 

TECHNOLOGY GROUP 
INSPECTION TRIP 

A trip through ome of the operations of 
the Long Lines Department of the American 
Telephone and Telegraph Co. at 32 Ave. of 
the Americas, N. Y. i being offered for 
March L8, J966 at LO:OO A.M. 

The trip, which will last about 2V2 hours, 
will include a visit to the Network Manage
ment Control Center. In order to explain 
the operation of the Center, the visit will in
clude demonstrations, slide talks and exhibits. 

The trip is limited to 40 persons and ad
vance registration is required. Requests for 
tickets will not be considered after March 15. 
To register, contact F. E. Sellinger, A.D.T. 
Co. [nc., 155 6th Ave., New York, N. Y. 
10013 
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NORTH JERSEY SECTION SPRING STUDY GROUP 

C. P. M. (CRITICAL PATH METHOD) 

- THE MODERN PLANNING TOOL -

For the first time in our history, we are offering a Study Group tailored to those 

in planning, engineering and management. A powerful management technique has 

been perfected for planning, scheduling, and controlling all types of projects such as 

maintenance, installation, construction, and engineering. 

This Study Group is intended for men in indu try who plan maintenance, 

installations of equipment, construction and associated functions. Maintenance shut

downs that were planned with C.P.M. have made substantial savings in both dollars 

and downtime to industry. 

This important C.P.M. technique will be given in practical, easy-to-understand 

terms, numerous examples, case histories, sample problems, and questions and answers. 

You will receive a practical picture of what .P.M. is and how to compute it. Other 

planning tools such as PERT will be discussed. Parlicipation in this Study Group should 

enable you to offer savings and greater efficiency to your operation. No previous C.P.M. 

experience is assumed necessary. Our presentation makes this tool valuable in any 

management, engineering or foreman level. 

TIME: 

LO ATION: 

REGISTRATION INFORMATION 

7:00-9:00 starting Tuesday, March IS, 1966 and ending Tuesday, 

April 19, 1966. 

Public Service Electric and Gas Company - Room 3171 A, 80 

Park Place, Newark, New Jersey. 

REGISTRATION 
FEE: $20.00 to Members lEEE, ASME, ASCE, AIME, etc. 

$2S.00 to Non-members. 

For advance registrants (registration received at least one week 

before the first session) there will be a $S.OO discount reducing 

the cost to $IS.OO for Members and to $20.00 for Non-members. 

-------�-�------------------------. 

ADVANCED REGISTRATION FORM 

Name .............. _ ........... _._ .......................... _ ........................ Position ..................................... . 

Technical Society Affiliation .... _ ...... _ ......... _ ........................... ....... ....................... ................ . 

Conlpany Affiliation ........................................................................................................... . 

Location ... _ ............................................ _ .............................................................................. . 
Telephone _ ................................. _..... 0 Member $IS.00 0 Non-member $20.00 

Send Registration Forms to and/or call the following for copy: 

Mr. . G. Eng trom 

Public Service Electric & Gas Co. 

90 Park Place Newark, N. J. 622-7000 - Ext. 2603 

Plea e make checks payable to: North Jersey Section IEEE 

---------------------------------_. 
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Y. Power & Indu trial Div. 

Under eas Exploration 
SlIbject: 

"The M<lnned ubmer ible - A New Tool 
or the Oceanographer" 

Speaker: 
Mr. . H. henton - Project Engineer for 
in trumentation with the Manned ubmers
ible Group of the Westinghouse Under ea 
Division. 

Place: 
ngineering enter Building 

47th treet, New York ity 

Dnte: 
Tuesday, April 1 9, 1 966 

Time: 
7:00 P.M. 

The above meeting will be de igned to 
appeal to each member's family - wive and 
older children. Members may invite gue ts. 

lections for the Power & Industrial xec-
utive ommittee for 1 966- 1 967 will take place 
on the same program. 

N. Y. COMTEC & 
TRANSPORTATION DIV. 

N. Y. C. TRAFFIC 
CONTROL PROGRAM 

Recently, a $5,39 1 ,9 73 contract was 
awarded to the Sperry Rand orporation for 
the procurement of electronic equipment to 
computerize traffic control signals at 2693 
inter ection in N. Y. . This is to be the 
first step of a program to electronically control 
traffic at orne 9000 inter ection in the city. 

On March 16, 1966, starting at 7:00 P.M. 
N. Y. Traffic ol/1l11issio/ler Bames and EII
ge/le J. Ve/laglia of Sperry Gyroscope o. will 
addre s a jointly spon ored meeting of I E 's 
N. Y. ection OMT Group and the 
Transportation Division at the amegie 1/ller
/laliol/al Cel/ter Bllildil/g. 

N. Y. Information Theory Group 

THE LINCOLN EXPERIMENTAL 
TERMINAL 

Thursday, March 10, 8 :00 P.M. 

The Lincoln xperimental Terminal (L T) 
i a transportable X-band satellite communica
tions terminal developed at M .LT. Lincoln 
Laboratory as part of its program in pace 
communications. 1t combine several tech
niques to achieve a high anti-jam or multiple
acces capability with both active and passive 
di per ive atellites. It communicates a ingle 
vocoded voice channel with two multiplexed 
teletype channels. 

Irwin L. ebow received the S.B. and Ph.D. 
degrees at M . I .T. in 1 948 and 1 95 1  respec
tively, both in phy ics. He has been at M . I .T. 

incoln Laboratory since 1 95 1 .  

. Y. Power & Indu ldal Div. 

Trip to United Fruit ompany's automated 
banana handling facilities in Weehawken, 
N. J. Tentatively at 1 0 :00 A.M., March 24, 
1 966. 

For details contact Mr. . 1. Dolega, c/o 
on di on o. of N.  Y. Inc.. . 34th St. and 

Locust Ave., N. Y., N. Y. 1 0054. 
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Ballantine AC-DC Dig i tal Voltmeter 
... and DCI AC Voltmeter IOhmmeter 

Ever hear of so many features in a 
Digital Voltmeter such as this? 
BALLANTINE'S MODEL 355 AC/DC DIGITAL VOLTMETER IJA 

THESE OUTSTANDING FEATURES: Mea ures full scale ac to 10 mV • 

Measures ac & dc from 0 to 1 ,000 V • 1;4 % accuracy f. . for ac & dc volt
ages up to 500 and for mid-band frequencies • Large, well-lighted readout 
with illuminated decimal point, mode and range information. 

Or in a DC j AC Voltmeter jOhmmeter 
like this? 
BALLANTINE'S MODEL 345 DC/ AC VOLTMETER/OHMMETER 
GIVES YOU THESE ADVANTAGES: Measure 0 - 1,000 V dc; 0 - 350 
V ac (20 Hz to 1,000 MHz); 0 - 5,000 Mn • One casy-to-read voltage scale 
instead of four as in many volt-ohmmeters • Unrivaled accuracy and high 
resolution: 1 % 0/ indication for dc; 2 % of indication for ac; and 3 % of 
indication for ohms • Built-in calibrator . 

Write for brochllres givillg complete details 
- Since 1932 -

BALLAJ�TINE LABORATORIES INC. 
Boonton, New Jersey 

CHECK WITH BALLANTINE FIRST FOR DC AND AC ELECTRONIC VOLTMETERS/AMMETERS/OHMMETERS. REGARDLESS OF YOUR RE· 

QUIREMENTS. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC/OC LINEAR CONVERTERS. AC/DC CALIBRATORS, WIDE 

BAND AMPLIFIERS. DIRECT·READING CAPACITANCE METERS. AND A LINE OF LABORATORY VOLTAGE STANDARDS FOR 0 TO L.ooo MHz. 

bpre •• n'ed by GAWLER-KNOOP COMPANY 178 Eagle Rock Ave., Ro •• I.nd, New Jersey 
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Together these and many other heart 
and blood vessel disorders are your 
Number 1 health enemy. 

They take 981,000 U.S. lives an

nually, more than 54% of all deaths. 
You help fight all the heart and 

pressur 

blood vessel diseases when you give to 
the Heart Fund. 

Heart Fund dollars make possible 
the fight to control and prevent these 

diseases through programs of research, 
education and community service. 

GIVE . . .  so more will live 
HEART FUND 

Presented as a pubUc service by the publishers 

The Newsletter, March 1966 



FIXED TIME DELAYS OF 0.01 SEC TO 
700 SEC and variable delays of 100 to 1 ratio 

in the same range are provided by Crane's Model TDR. 

Time Intervals 

SPECIFICATIONS 

Fixed: Range .01 sec. to 700 sec. 
Variable: 1uO to 1 ratio max. in this range 

Supply Voltage 28V DC +4V 

Supply Current 6 to 12 ma during timing cycle. Nomina l 
50 ma at end of timingL-'-cy'-c=- l..:.e ___ _ 

Contact Rating 2 amps resistive at 28V DC or 115V AC 

Contact Arrangement DPDr 

Duty Cycle Continuous 

Life 100,000 cycles min. at rated load 

Operation Upon application of power; recycles im· 
mediate ly by interruption of power 

ALSO: AC/DC VOLTAGE SENSORS • CURRENT SENSORS • FREQUENCY SENSORS • TIME DELAYS 

STATIC RELAYS • PULSERS • FLASHERS • SEQUENCERS • INTERVAL TIMERS • TIME MARKERS 

INC. 
Morristown, New Jersey 
(201) JE 8-9246 

Fayetteville, New York 
(315) NE 7-9611 

STUDENT AFFAIRS 
NeE Students Revamp Program 

Mimicking the practices of industry, the 
branch has embarked on a program of 
change in order to consolidate the expe
riences of the fall. semester into working 
guidelines for the spring and next year. 
The four·man review committee has been 
periodically meeting since December to 
review activities and recommend changes 
to the officers and committee chairmen. 

The Juniors, under the able leadership 
·of Vice Chairman Bill Hnat, have now 
assumed respoosibility for speaker pro
grams and are still seeking assistance 
from the many highly qualified members 
of the Northern New Jer ey Section. The 
programs at N. .E. have undergone a 
shift in empbasis from the recruiting and 
industry scene to the more technical 
aspects in tbe engioeering spectrum. 

As a follow-up to the popular showing 
of "The Four Days of Gemini TV" in 
December, the regular program com
mittee has organizcd a monthly movie 
series dealing with evera] pace·oriented 
subjects. 

P. E. Deadline Approaches 
P. E. mean different things to different 

people. For some engineers it mcans 
plant extension; others think of phy ical 
education. But for some 250,000 engi
neer in our nation P. . is Professional 
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Engineer-the legal recognition by state 
government of their profes ional in
tegrity and competency. A each year 
pas e more graduate engineers become 
registered with their respective tate 
boards. 

Some engineers may still associate pro· 
fessional engineering registration with the 
field of civil engineering. Such thinking 
i no longer valid. In the case of. electrical 
engineers rcgistration offers these attri· 
butes: legal acceptance not allowed for 
non-registered engineers; approval of 
projects requiring a P. E. seal. on behalf 
of one's employer or on behalf of one's 
own business when self-employed; legal 
freedom to represent oneself as an engi
neer when signing correspondence and 
reports or when adverti ing; greater po· 
tential for advancement, financial reward, 
and prestige acknowledgment from one's 
employer; greater company concern tbat 
their engineer be registered. 

The deadline for applications to take 
Part III (PE Exam) or Parts I and II 
- intended for graduating seniors -
is normally around March 15th in 
New Jersey. For additional informa
tion, contact the N. J. State Board of 
Professional Engineers and Land Sur
veyors at 1100 Raymond Boulevard 
in Newark by calling 648-2362. 

Seniors intending to take this exam in 
June - and all should consider such 

action - must file an application with a 
photo and an application fee to the State 
Board. Three personal reference one of 
whom mllst be a P. B. are required. 
Review of strength of materials, statics, 
and other general type courses is recom
mendcd for those intending to take the 
exam. Students having additional ques
tions are invited to call ene O'Brien, 

. J. T., at 354-7244 in Elizabeth. 

N. Y. COMPUTER GROUP 

Mass Storage Recording 
and Access Techniques 

Explored by Expert 

Dr. Andrew Gabor, technical assistant to 
the Director of Mass Storage Group of 
Honeywell's Electronic Data Processing Di· 
vision, will headline the March meeting of 
the New York Metropolitan chapter of the 

omputer Group. 

Dr. Gabor will draw on hi long expe· 
rience with research, development and design 
of magnetic tape equipment, random access 
memories and magnetic recording circuits for 
his talk. 

The meeting is scheduled for 7:30 P.M., 
at the IBM Building, 590 Madison Ave., on 
Wed., March 16. Pre·meeting dutch·treat din. 
ner at Schraffts, 58th St. and Madison Ave., 
at 5 :45. 
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we�ve reserved a 
copy for you . . .  
TECHNIPOWER'S 
REFERENCE CATALOG 
containing over 4,000 power supply 

modules including the new 

Laboratory Modules Series 
with twice the output 

ratings of compar

able units. 

Just Call 

This informative manual also 

i n c l u d e s  A C · D C  M o d u l e s ,  

DC·AC I nverters a n d  DC·DC 

Converters. From a single 

supplier you have a choice 

of power sources to meet 

any military and commercial 

application. 

TECHNIPOVVEFl 
18 MARSHALL STREET 

NORWALK, CON N.  06856 A BENRUS SU BSI DIARY 
Represented by: Instrumentation Sales Co., P.O. Box 403, Ridgewood. Phone 20 1·GI5·5210  

N. Y. SECTION 

THE POWER & INDUSTRIAL 

DIVISION 

OFFER A 3-LECTU R E  SER l E ON 

A TEC H N I CAL APPROACH TO 

STOCK MARK ET TECHNIQUES 

Session 1 - March 1 7, 1 966 
1 .  Introduction of 

The Tcchnical Approuc h :  

2. MU1'kct Cyclcs : 

3 Line Churt : 

Session 2 - March 24, 1 966 
4. Point and Figure Churting : 

5. Trend Lines uud Trendlillc Chunnels : 

6. Support aud Rcsistance: 

Session 3 - Mat'ch 3 1 ,  1 966 
7. Revcrsal IIml Consolidation Patterns : 

8. Market I ndiclltors : 

9. Market Tuct ics : 
Open to the Public 

Entire Series Course : 
$ 1 0 for members ASME, I EEE, ASC , 

A IChE, AI l E, A I M E, N YSSPE. 
$ 1 5  for Non-Members. 

Contact: J. M. Berger 

1 0  

N .  Y .  C .  Transit Authority 
3 3 1 1 Giles Place 
Bronx, N. Y. 1 0463 
Tel. 852-5000-Ext. B4247 

IBM EAST FISHKILL PLANT TOUR 
This is a tour of the I BM Ea t Fishkill 

Manufacturing Facility on March 3 1 ,  1 966 

from 6: 1 5  P.M. to 7 : 30 P.M. at Building 3 l0, 

East Fishkil l ,  New York that is devoted pri

marily to the manufacture of the integrated 

circuit modules used in the I BM System/ 360. 

To register, contact R. M. Folsom, I BM 

- East Fishkill Facilitie , Department 238, 

Bui lding 003-4 1 ,  Route 52, Hopewell J u nc

tion, New York. 

BEST ROUTE 

I .  From Northern New Jersey : N YS Thru

way to Exit 1 7. Exit 1 7  to T nterstate 84. 
East across Beacon-Newburgh Bridge to 

U. S. 9. U .  S. 9 North to State 52 East. 

tate 52 to I BM Building No. 3 1 0. 

2. From N Y  and Long lsland : Taconic 
State Parkway North to State 52. State 

52 West to I BM Bui lding No. 3 J O. 

Approximately I hour and 45 min. driving 

time from Manhattan. 

Self-Made 

Prognostication is an art that is practised 

even today. All  of us have at one time or 

another read the contents of fortune cookies 

and been struck by the aptness of the state

ments. Salada Tea Bags, not tea leaves, have 

added some of this to our present supply of 

reading mattcr. 

A recent one : "Many men are self-made 

. . .  but only the successful ones will admit 

it." In reading this, we were struck by the 

aptness, and the pertinency of the tatement 

not only to members of the J EEE, but also 

the organization itself. 

The I E  E has grown, self-made. I t  i s  the 

image of its membership. This image in

cludes dynamic, energetic, far-thinking, plan

ning members, as well as those who are 

static, lethargic, narrow minded, and short 

horizoncd. In other words, Doers, Acceptors, 

and tho 'C in the middle. 

Last year, an Ad Hoc ommittee made a 

tudy of attendance at the many meetings 

sponsored by the North Jersey Section. The 

result , as anyone who has attended these 

meeting , showed that less than I % of the 

membership of the North Jersey Section 

hoisted their anchors from home port. 

Jf they were dissatisfied with the subjects 

of the meetings, did they make their ideas 

known? If they wanted other locations for 

meetings, did they speak up? The "reasoning" 

i pretty narrow. As always, they maintain 

that there i a cliquc, an inner circle, a closed 

group, that funs and operates all activities. 

Yes, there is a cl ique. This clique includes 

those men who will  admit that they are self

made, and strive to emulate the U. S. Post 

Office Motto ( paraphrased ) :  Neither rain, 

nor snow, nor sleet, nor dark of night will 

tay these self-made men from their appointed 

tasks for a dynamic, energetic, far-reaching, 

far-thinking, wide horizoned I EEE. They are 

making themsclves useful. 

H ow about you? 

Bernard Meyer 
Member-at-Lm'ge 
Executive Committee 
BERNARD MEYER 

NORTH J ERSEY 

COM'r EC 
M E E'r I NGS 

Date: Tuesday, A p r i l  1 9 , 1 966 

Subject: able ommun icat ions 

Speaker: F. T. ANDREWS, J R. 
Bell Telephone Laboratorie 

Place: Communication Systems, T nc. 
Paramus, New Jersey 
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Type RM56 1 I enera l -purpose osci l loscope 
with a I ded feature of 

------

SPLIT- SCREEN I 

• p resents stored or c o n v e n t i o n a l  

d i sp l a y s  -The Type R M  564 presents 

fu l l-screen stored d i s p lays o r  f u l l
screen conventional  d i splays.  Or-with 

t h e  s p l lt-scree n - stored d i s p lays can 

b e  prese nted o n  either t h e  u pper or  
lower half  of t h e  crt with c o nventi o n a l  

d i splays o n  t h e  other half. 

• saves fil m -T h e  Type R M564 p e r

mits detai led waveform a nalysis a n d  

s i m p l ifi e d  waveform c o m p a r i s o n s ,  i n  
m a n y  i nstances,  without  resorti n g  t o  

p h otography. J u st s t o r e  a n d  a n alyze 

f o r  periods u p  to o n e  h o u r, with q u i ck 

erase i n  less t h a n  o n e-fo u rt h  s e c o n d .  

• tra c e  p h otograp h y  i s  e a s i e r  a n d  

c a n  c o st l e s s  - Stored d i sp lays can b e  

recorded at o n e's c o n v e n i e n ce, without 

t h e  need f o r  h i g h-speed l e n s  o r  fi l m .  

STORAGE 
permits s imu ltaneous operation as a storage osci l loscope 
and as a conventiona l  osci l l oscope 

• accepts c o m b i n at i o n s  o f  2 0  p l u g 
i n  u n it s - T h e  T y p e  R M 564 adapt s  
easi ly t o  s u c h  appl icati o n s  as m u lti
trace, low level d ifferential ,  sa m p l i n g ,  
spectru m a nalysis,  others - i n c l u d i n g  
m atched X-V d i splays u si n g  t h e  same 
type a m pl i fi e r  u n its in  both t h e  a m p l i 
fie r  a n d  ti me-base c h a n nels.  
P l u g - i n  u n its offer capabi l it ies from 
1 001'V/ c m  s e nsitivity (3A3) a n d  1 0 M H z  
passband ( 3 A  1 ,  3A6),  t o  0.5 ,"sec/cm 
sweep rate (3 61 , 363) and sweep-delay 
a p p l icati o n s  (361 , 362, 3 63) . 

• saves s pa c e -T h e Type RM564 
o c c u p i e s  o n l y  7 i n c h e s  of sta ndard 
rack h ei g ht, yet  h a s  a fu l l  8-cm by 1 0-
cm d i s p lay area. 

• o p erat e s  s i m p l y  and rel i a b l y 
A lt h o u g h  capable of m a n y  s o p h i sti
cated m e a s u re m ents,  t h e  Type R M 564 
retai n s  t h e  o perati n g  c o n v e n i e n c e  of a 
co nventional  o s c i l l osco pe. 

D i s p l a y  s h ows a b i l it y  o f  the T y p e  
R M564 t o  store s i n g l e- s h ot e v e nt s .  
W a veform s repre sent d i s p l a c e m e n t  
o f  l e a f  s p ri n g s  d u e  t o  i m parted 
s h o c k s  g i v e n  t h e m  d u r i n g  t e st. 
S p l it-Screen Faci l it y - with i n d e 
p e n d e nt storage a n d  e r a s e  of u p p e r  
a n d  l o w e r  h a l f  o f  t h e  c rt - p e r m i t s 
easy c o m pariso n of test wavefo r m s  
t o  a refere n c e  d i s p l a y. 

Type RM564 Oscil loscope . . $960 
Type 3A3 Dual·Trace Differential 

A m p l ifier Unit . . . . . . . 790 
Type 2667 T i me· 6ase. Unit  . . 21 0 
18 other plug· in  u n i ts avai lable.  
Type 564 Cabinet Model  also 

avai l a b l e  with same per· 
formance specifications . . ,  875 

u.s.  Sales Prices ! .o,b.  epaVf>rton, Oregon 
Oscilloscope prices without plug· in  units 

Tektronix, Inc. 

FOR A DEMONSTRATI O N ,  PLEASE CALL YOUR TEKTRON IX FI ELD E N G I N EER 
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H P  OFFERS 
HIGH PERFO RMANCE 

1 .S-MC 
I N STRUMENTATI ON 

TAPE RECORDERS 
AT LOW COST. 

New 1 . 5-megacyclc in t r u m entation 
m agnetic tape rec o rder' fro m Hewlett
Packard offer 1 5 "  reel ' ,  push b utton se
lection of tape velocity, tape t ransport op
eration, and p l ay b ack cq ua lizalion, full 
metering of all recordi ng fu Ilctions as stand
ard eq u ip ment, and pushbu tton ch an nel
by - ch a nn e l  fro n t - panel system check 
through,  a l l  for less than half the price 
of other I R T G-com p atible recorders ofcom
parable specified perform a l ice, 

ew l l ew l ett-Packa rd 1 . 5-mc I n stru men
tation Tape Recorder m o dels in the 3950 
:::;eries a re a v a il able with either seven or 
fo urteen channels,  in stand ard I R I G con
figu rations.  

'l'ypical fl uller, meas uring a l l  compo
nen ts from dc to 1 5 00 l I z ( cp ), i u nder 
0 . 2 %  peak-to-peak. M otion a l  sta b i l ity is 
attai ned in an easy-to-th read, open-loop 
drive, with o ut the use of expensive tach
ometer servos, by m eticulous app lication 
of mechan ical d a m p i n g  to every vel ocity
infl uencing m echanism, and by careful 
selection of m as s /  compli ance relations 
w h ich avoid re -onance ' u nder opera ting 
cond i tions.  

Represen ta tive prices a re less than $ 1 6, 
000 for the 1 5 "  reel 7-chan nel M odel 
3956A, and less th a n  $20, 000 for the 1 5 "  
reel 1 4-ch a n nel M odel 3957A. Cal l  your 
locaJ Hewlett- Packard F ield Engi neer for 
comp lete deta i l  . 

\,1 ;�'D' : -@,. : � 
- � ., ' - . . - \ 

. ' ' t ' • . . .. 
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U N IQUE VARIABLE-PERSISTENCE 
'SCO PE IS  ALSO STO RAGE 

OR STA NDARD TYPE. 

H ewlett- Packa I'd 's M odel 1 4 1 A  is t b e  
first variable-persistence 0 cillo scope, and 
i t  perfurm fu nction w h ich were p revious
ly i m pOSSible. I I  P M o del 1 4 1 A behaves 
exactly l ik e  its con ventional  counterpart, 
jY l odel 1 401\, until its PE R S I S T E N  E oI' 
S TO R E  knobs arc operated. Then the new 
M odel 1 4 1 A  wil l  prod uce gradually-decay
i n g  trace who e persistence m ay be con
t i n u ou s ly v aried from about  1 / 5  second 
to m o re t h a l l  1 m i n u te. When witched to 
the S T O  R E  mo cle, ;\ I odcJ 1 4 1 1\  becomes 
a storage cope, yet retains the advan
tage ' of conventiona l  'scopes: dark back
ground for contrast, long tube life, and 
no n-gl a re i n ternal gralicule creen with 
no-pa ra l l ax display. 'Navcforl11 m ay be 
observed up to 1 h o ur without  degrada
tion,  and stored for d ays w i th the in t ru
ment t u rned off. 

With con t i n u o u s  variab il ity of t r ace fade
t ime,  sl owly-'wept traces m ay be kept con
t in u o usly on d isplay, by adj usting per
sistence to m a tch sweep t i me. C o n t i n u o u s  
swept-freq uency displays m ay be m ade 
slowly for m ax i m u m  reso l u t io n ,  w i th adc
q uatc v isibil ity at all t imes. Succcs ive 
sweeps m ay be ' u perim p osed, to observe 
trends i l l  the behav ior o f lhe s u bjcct th rough 
a series of adju tmCl l ts .  

Model 1 4 1  A is identical i n  size a n d  sh apc 
to i ts stand a rd c o m panion the H P  Model 
1 40A, and accepts a l l  of the lat ter's plug
ins. M odel 1 4 1 A  is priced at  $ 1 275, with
out  pl ug-ins, adding low co t to its list of 
advantages. 


