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Hazeltine is a familiar sight 
along the length 
of Long Island. 

Our electronic expertise 
extends a lot further. 

Our IFF Systems ... Radar Systems and Displays ... ASW and 
Sonar Systems ... Data Processing Systems ... and Spacecraft 
Imaging Devices are only a part of our broad electronics ex· 
pertise used by government agencies, NATO and foreign gov· 
ernments, and by industries here and abroad. 

Our greatest asset is the quality of our engineering staff. If 
you like working in small groups on large electronic problems 
where unconventional approaches are called for, and if you 
are qualified in any of the areas listed below, let us hear 
from you. 

RADAR ENGINEERING. Senior openings in Radar and ECM 
systems design. Intermediate and junior openings in RF and 
IF solid state circuit design. Junior openings in general solid 
state circuit design. 

DISPLAY DEVELOPMENT. Engineers with 5 or more years of 
experience and general background in CRT and storage 
tube work. 

RFI ENGINEERING. Evaluate equipment for RFI spec com· 
pliance, provide design guidance. Graduate EE with experi· 
ence in RFI analysis and practice. 

CIRCUIT DESIGN. BS in EE (MS preferred), with 2 or more 
years experience in the design and development of solid state 
circuitry for military electronic systems. Assignments in 
diversified programs working from specification to prototype. 

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

FIELD ENGINEERING. Engineering representative at field site 
where Hazeltine equipment is installed. BS in EE or Physics 
required, with one or more years practical experience in instal· 
lation, maintenance or servicing electronic systems and equip· 
ment. Military experience in electronics preferred. 

Write in confidence to Mr. W. Speer 

HAZELTINE CORPORATION 
Little Neck, Long Island, N. Y. 

An Equal Opportunity Employer, M/F 

The Newsletter, February 1966 



The IEEE Newsletter 
Published monthly except July & August by 
the North Jersey Section of the Institute 
of Electrical & Electronics Engineers, Inc. 
Office of Publication: 9 Little John Road, 
Morris Plains, N. J. 

Volume 12 February, 1966 No. 6 

Deadline for all material is the 25th of 
the second month preceding the month 
of publication. 

All communications concerning The Ncws· 
letter. including editorial matter, advertising, 
and mailing, should be addressed to: 

THE NEWSLETTER 
c/o Staff Associates 

P.O. Box 275 - Morris Plains, N. J. 
Telepbone: 398-5524 

Subscription: 75¢ per year through dues for 
members; $1.50 per year for non-members. 

Second Class Postage Paid 
at Morris Plains, N. J. 

ABOUT ADDRESS CHANGES 

REPORT ALL ADDRESS CHANGES TO: 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS INC., 345 EAST 47th STREEl 

NEW YORK, N. Y. 10017 

It is not necessary to inform the North 
Jersey Section when you change your mail· 
ing address. The NEWSLETTER 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 
Editbr: Sam Petrokofsky 

IEEE Group Editor: A. R. D'heedene 

School Affairs Editor: Gene R. O'Brien 

Advertising Manager: M. M. Perugini 

Office Manager: A. J. LaRouche 

Executive Committee Meeting 
at Verona Public Library-February 2 

North Jersey Section 

IEEE Executive Committee 

Section Officers 

Chairman .......................... Walter L. Glomb 
Vice Chairmall .............. Stephen A. Mallard 
Treasurer ........................ James W. Gordon 
Secretary .............................. Joseph O'Grady 
Member-at-Large ................ Bernard Meyer 
Member-at-Large ........ Herbert Blaicher, Jr. 
Past Chairmall .................. John K. Redmon 

Standing Committee Chairmen 

A wards ............................................ R. Chipp 
Educatioll ............................ Earl Van Tassel 
History and 

Procedures .................. Frank Polkinghorn 
Membership 
Nominations ...................... A. G. Kandoian 
Program .......................................... M. Irvine 
Publicatiolls ... ....................... Marcel Kozuch 
Publicity .................................... Harry Raven 
Student Affairs ............................ J. W. Earle 
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The Newsletter, February 1966 

Wheeler Laboratories, I nc. 
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 
Wednesday, Februury 9 

N. J. AUTOMATIC CONTROL CROUP 
8:00 P.M.-"Large- ignal Design & Evaluation of 

omplex Non-Linear Control ystems" 
Dr. Andrew U. Meyer, Newark College of Engineering 

At Auditorium of General Precision Inc., Little Falls, N. J. 

Thursday, February 10 
N. Y. GAES 

8:00 P.M.-"Fuel Cells Used on the Gemini Series of Spacecraft" 
Speaker: A leading scientist from General Electric o. 

At Wilkie Memorial Auditorium, 20 West 40th St., N. Y. . 

6:30 P.M.-Old Seidel burg Restaurant, 626 Third Avenue (between 40th & 41st SI.) 

Tuesday, February 15 
7:00 P.M.-"The World Trade Center" 

Joseph R. Loring, Joseph R. Loring Associates 
Fred H. Wilkin, Port of N. Y. Authority 

At United Engineering Center, Room 110 to 113, 345 East 47th St., N. Y .  

N .  J. COMTEC GROUP 
8:00 P.M.-"Adaptive Communication" 

Dr. Michael J. DiToro, Cardion lectronics Inc. 
At Arnold Auditorium, Bell Telephone Labs., Murray Hill, N. 1. 

P.G.P.M.P. & P.G.R. 
8:00 P.M.-"Army Activities in Development of Satellite Communications" 

Petcr J. Kennedy, U. S. Army Satellite Communications Agency 
At Brass Rail, 100 Park Ave., N. Y. C. 

Wednesday, February 16 
N. Y. COMTEC 

7 :00 P.M.-"Satellite Communications Earth Stations" 
W. L. Glomb, ITT Federal Labs. 

At N. Y. Telephone Bldg., 140 West St., N. Y. . 

JERSEY COAST 
8:00 P.M.-"New Telephone Services with the Electronic Central Office" 

Raymond W. Ketch ledge, Bell Telephone Labs. 
At The Admiral's Table, State Highway No. 35, West Deal, N. J. 
Social Hour 6:00 P.M., Dinner 6:45 P.M., IEEE Section Awards 8:00 P.M. 
Ticke!s: Price per ticket is $4.85, including gratuity. For reservations call (20 I) 542-1141. 

Thursday, February 17 
N. Y. COM PUTER GROUP 

8:00 P.M.-"T?e Nervous System Explored By Neural Models, Automata Theory" 
Leon D. Harmon, Bell Telephone Labs. 

At IBM Bldg., 590 Madison Ave., N. Y. . 

ENGINEER I NG MANAGEM ENT CROUP 
8:00 P.M.-"Systems Management Problems in American Power Industry" 

Mr'. A. F. Gabrielle, American Electric Power Service Corp. 
At United ngineering enter, Room 125, 345 East 47th St., N. Y. 

Tuesday, February 23 
L. I. N. Y. AUTOMATIC CONTnOL GnOUp 

8 :00 P.M.-"System Transient Performance on Large Interconnected Power System " 
Charles Concordia, General Electric Co. 

At Polytechnic Institute of Brooklyn Graduate Center, Route 110, Farmingdale, L. I. N. Y. 

Wednesday, March 16 
N. Y. COMTEC & TRANSPOnTATJON DIY. 

7:00 P.M.-"N. Y. C. Traffic ontrol Program" 
N. Y. Traffic Commissioner Barnes 

At Carnegie International Center Bldg., N. Y. C. 
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N O RTH JER SEY SECT I O N  S P R I NG ST U DY GR O U P  

C. P. M. (CRITICAL PATH METHOD) 
- THE MODERN PLANNING TOOL -

For the first time in our history, we arc offering a Study Group tailored to those 
in planning, engineering and management. A powerful management technique has 
been perfected for planning, cheduling, and controlling all types of projects such a 
maintenance, installation, construction, and engineering. 

This Study Group is intended for men in industry 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, ample problems, and questions and answers. 
You will receive a practical picture of what .P.M. is and how to compute it. Other 
planning tools uch as PERT will be discussed. Participation in thi Study Group should 
enable you to offer avings and greater efficiency to your operation. No previous .P.M. 
experience is assumed necessary. Our presentation makes this tool valuable in any 
management, engineering or foreman level. 

REGISTRATION INFORMATION 
T1ME: 7:00-9:00 starting Tuesday, March 15, 1966 and ending Tuesday, 

April 19, J 966. 
LO ATTON: Public Service Electric and Gas Company - Room 3 171A, 80 

Park Place, Newark, New Jersey. 
REGISTRATION 
FEE: $20.00 to Member IE E, ASME, ASCE, AIME, etc. 

$25.00 to Non-members. 
For advance registrants (registration received at least one week 
before the first session) there will be a $5.00 discount reducing 
the cost to $15.00 for Member and to $20.00 for Non-members. 

ADVANCED REGISTRATION FORM 
Name ................................................................................ Position ..................................... . 

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

Company Affiliation .................................... -.............. _ ........ - ...... _ ................................. - ..... . 

Location ........................................................................................................... .................... . 

Telephone ........................................ 0 Member $ \5.00 0 Non-member $20.00 

Send Registration Forms to and/or call the following for copy: 
Mr. . G. Engstrom 
Public Service Electric & Gas Co. 
90 Park Place Newark, N. J. 622-7000 - Ext. 2603 

Please make checks payable t o: North Jersey Section IEEE 

SAT U R DAY 

N O RTH J E R S EY S ECT I O N  

ANNUAL BANQUET-DANCE 
FEBR UARY 19, 1966 6:00 P.M. to 1 :00 A.M. 

GOVERNOR MORRIS HOTEL 

2 Whippany Road Morristown, N. J. 
-----------------------------------

RESERVATION COUPON: 

To: Mr. Merle M. Irvine 
Room 3EI27 
Bell Telephone Laboratorie 
Whippany, N. J. 

Enclosed please find my check (or 
money order) made payable to the North 
Jersey Section I E E in the amount of 
$ ............................ ($7 each) for which 
please reserve in my name ..................... . 

tickets for the North Jersey Section's An­
nual Section Dinner and Dance on 
Februa ry 19, 1966. 

Enclosed also is a stamped, self­
addressed envelope to expedite return of 
the tickets to me. (If reservation coupon 
is received after February 5, or without 
stamped self-addres ed envelope or pay­
ment, tickets will be held at the door.) 

I would appreciate having the follow­
ing member(s), who J expect to request 
reservations, seated at Illy table: ............ . 

Thank -

Name (plea e print) .................................................. _ ........... - ........... _ ..................... - .......... -

Address 
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P.G.P. M . P .  & P.G. R .  

AltM¥ ACTIVITIES IN  DEVELOPMENT 
OF SATELLITE COMMUNICATIONS 

Date: 
Time: 
Speaker: 
Locatioll: 

February IS, 1966 
8:00 P . M .  Sharp 
Peter J .  Kennedy 
Brass Rail ( 1 00 Park Restaurant) 
100 Park Ave .. New York, N. Y .  
P R E-M EET I NG S O  I A L  
SPONSO R E D  BY EASTERN 
R AD I O  COR P. 

Tillie of hampagne Di nner wi l l  start at 
Dillner: 6: 45 P. M .  Sharp 

ost $2.00 per person 
(Limited to 50) 

The reliability programs at the U. S. 
Army Sate l l ite ommunicat ions (SATCOM) 
Agency will be presented along with the 
Agency's role in the development of Satellite 
communication and its support of N ASA's 
SY NCOM program. The present emphasis 
of reliability on ground terminals and the 
futu re needs of Satel lite communications ys­
tems will be discussed . 

Mr.  Peter J. Kennedy is a stan· engineer in 
the engineering directorate of the U. S. Army 
Satellite ommunications Agency. Prior to 
this he had been a mechanical cngineer and 
an aeronautical engineer with the U. S. Army 
Signal Research and Development Labora­
torie at Fort Monmouth. 

N. Y. LAND TRANSPORTATION 
RAI LWAY S IGNALLI NG 

The Land Transportation Group - New 
York Section of the IEEE is planning a 
Study Group on ·'Rai lway Signal l ing" for 
Wednesdays beginning February 23, 1966 and 
continuing for seven (7) consecutive Wedne -
days. Al l  sessions wil l  be held at the General 
Electric Auditorium, 570 Lexington Avenue, 
New York and wil l start at 6:30 P . M .  

The Study Group wil l  develop a criteria for 
both t he railroad and rapid transit signalling 
and the basic differences between their opera­
t ion will be indicated. 

The cost per per on for the Study Grou p 
wi l l  be : 

I. Member of IEEE and associated societies 
$10.00. 

2. St.udent members of abovc societic $2.00. 

3. Al l  others $15.00. 

Advance enrol l ment in the Study Group 
is requested and checks or money orders 
should be made payable to the " N Y  Section 
I EEE Transportation Division" and forwarded 
t o :  M r .  Edward W. Kevins 

c/o Port of New York Authority 
III - 8th Avenuc, Room I llS 
New York , New York I ()() II 

ENGINEERING 
MANAGEMENT GROUP 

A Call For Papers 
The April 2 1 ,  1966 mceting wil l  covcr an 

open symposium on Engineering Manage­
ment. You are invited to present a 15·minute 
paper ( 1 500 word maximum). An abstract 
of your paper or any question should be 
sent before Fcb. 28, 1966 to Donald Selwyn, 
lTT Federal Labs., N utley, N. J . , (201) 
284-0123. Non-member invitcd. 

The Newstetter, February 1966 



PLEASE POST ON BULLETIN BOARD-ALL COURSES ARE OPEN TO THE PUBLIC 
N. Y. Section, IEEE Metropolitan Section 

+ EDUCATIONAL PROGRAM - SPRING - 1966 e 
Power and Industrial Div. ASMB 

REVIEW STUDY GROUPS - FOR PROFESSIONAL ENGINEER EXAMINA liONS 
This program is designed to prepare candidates for Professional Engineer License examinations in New York and 

New Jersey. The N. Y. State Board permits graduates of approved schools to take Parts I and II and qualify for 
"Engineer-in-Training". 

ENDORSED BY NYSSPE 
STRUCTURAL PLANNING AND DESIGN (IEEE-ASME) COURSE NO. 16 

Review for Part I, N. Y. Exam., Part II, N. J. Exam. Planning, design, construction of buildings and similar 
structures in timber, steel and concrete, including beams, columns, foundations, piles, girders, riveted and welded sections. 
Intensive work in problem solving techniques with emphasis on the AISC and ICI codes. Printed notes available. 

MONDAYS, Starting Feb. 14, 1966, 6:15-8:30 P.M., 18 Sessions 
North Cafeteria, 19th fl., Con Edison Co., 4 Irving Place, N. Y. C. 

BASIC ENGINEERING SCIENCES (ASME-I!l:EE) 
Review for Part II, N. Y. Exam., Part I, N. J. Exam. 

and electrical principles. 
TUESDAYS, Starting Feb. 8, 1966, 6:30-8:30 P.M., 19 Sessions 
Auditorium, 19th fl., Con Edison Co., 4 Irving Place, N. Y. C. 

Instructor: O. ONDRA., Professor of Civil Engineering 
Manhattan College 

COURSE NO. 17 

Practical applications of hydraulics, thermo-dynamics, mechanics 

Instructors: T. ELUDES, Consolidated Edison Co., Inc. 
and P. ZARAK.As, Consolidat�d Edison Co., Inc. 

MECHANICAL ENGINEERING (ASME) COURSE NO. 18 
Review for Mechanical Engineering Section of Part ill, N. Y. Exam. Application of mechanical engineering principles 

to modem practice, shafts, flywheels, springs, gears and other machine elements, steel and heat treatment, internal 
combustion engines, air compressors, gas turbines, steam power plant cycles and equipment, refrigeration, heat transfer, 
air conditioning and other special subjects. 
WEDNESDAYS. Starting Feb. 9, 1966, 6:30-8:30 P.M., 18 Sessions Instructor: E. STAMPER, Assoc. Professor 
Rm. 240. Ebasco Bldg., 2 Rector St., N. Y. C. Newark College of Engineering 

ELECTRICAL ENGINEERING AND APPLICATIONS (IEEE) COURSE NO. 19 

Review for Electrical Engineering Section of Part ill, N. Y. Exam. Electrical Engineering Principles and Applications 
of: transformers, a-c and d-c machines, transmission lines, filters, networks, impedance matching, bridges, coupled circuits, 
resonance, harmonics, transients, three phase power, amplifiers, and electronic circuits. Features methods of problem 
solution based on examinations of past 7 years. Printed notes and past examinations available. 
WEDNESDAYS, Starting Feb. 9. 1966. 6:30-8:45 P.M., 18 Sessions Instructors: P. ZARAxAs, Engineer, Consolidated Edison Co .• Inc. 
Rm. 1427. Con Edison Co., 4 Irving Place, N. Y. C. and 1. F. BATES, Electrical Engineer, Gibbs & Hill, Inc. 

ENGINEERING ECONOMICS AND PRACTICE (lEEE.ASME) COURSE NO. 20 

Review for Engineering Economics Section of Part m, N. Y. Exam. Economic comparisons, fixed and operating 
costs, accounting and cost analysis, valuations, contracts, etc. 

THURSDAYS. Starting Feb. 10, 1966, 6:30-8:30 P.M., 18 Sessions Instructor: S. DUBLIN, Director of Research &: 
Auditorium, 19th fl., Con Edison Co., 4 Irving Place, N. Y. C. Asst. Professor in Management, Newark College of Engineering 

---------------------------------------------------------------------------------------------------------

REGISTRATION 
FEES: For all courses except course No. 2 1  & 22 

$20 - to members of I.E.E.E., AS.M.E., AS.C.E., 
AI.Ch.E., AU.E., N.Y.S.S.P.E. 
$30 - to all others. 

For course No. 21 & 22 
$30 - to members (as above). 
$40 - to all others. 

FOR ADVANCE REGISTRATION (MAILED ONE WEEK 
BEFORE 1 st SESSION) DEDUCT $5.00 FROM FEE. 

Registration: Fill out ONE form (see back page) for EACH 
course attended & mail with payment to the 
following: 

For courses No. 12 to 15 

Committee, I.E.E.E. Long Island Lighting Co., 175 E. Old 
Country Road, Hicksville, N. Y. 11801 

For courses No. 16, 19, 20, 21 & 22 
make checks or money order payable to: 

"POWER & IND. GROUP, N.Y. SECT., I.E.E.E." 

and mail to: I. M. Berger, Vice Chairman, Educational 
Committee, I.E.E.E., N.Y.C. Transit Authority, 3311 Giles 
Place, Bronx, N. Y. 10463, Tel. 852-5000 Ext. B 4247. 

For courses No. 17 & 18 
make checks or money order payable to: 

" ASME METROPOLITAN SECTION" 
make checks or money order payable to: and mail to: G. Evans, Vice Chairman Educational Com-

"POWER & IND. GROUP, N.Y. SECT., I.E.E.E." mittee AS.M.E., Zurn Industries, P.O. Box 1099, Mountain-
and mail to: R. A Olsson, Vice Chairman Educational side, N. J. 

(REG. FORM ON BACK PAGE) 



PLEASE POST ON BULLETIN BOAR� 

NEW YORK SECTION IEEE 

POWER & INDUSTRIAL DIV. + EDUCATIONAL PROGRAM 

COURSE N O. 12 

AUTOMATION IN INDUSTRY AND 

GENERATING STATIONS 

• 

MONDAYS, 6:30 to 8:30 p.m. Starting Feb. 28, 1966 

Ebasco Auditorium, 2 Rector Street, New York, New York 

Course Coordinator: E. ELoRlOOI!, Thomas &: Betts Co. 

Tel. (201) 354-4321 

A comprehensive review of a wide range of automated in­
dustries is offered in this course. The use of computers and 
other control devices in manufacturing and production facilities 
will be covered. Computers and their operations in the specific 
application in these industries along with practical applications 
to various areas. 

1 .  Feb. 28. Principles of Automatic Control 

Speaker: DR. H. A. FERTIX, Leedr &: Northrup, 
North Wales, Po. 

2. Mar. 7. Process Control Components 
and Applications 

Speaker: D. VANDEVENTER, Leeds &: Northrup, 
North Wales, Pa. 

3. Mar. 1 4. Digital Computers - Application to an 
Automated System 

Speaker: B. MURPHY, Westinghouse Elec. Co., Pittsburgh, Pa 

4. Mar. 21 . Analog Computers - Applications to an 
Automated System 

Speaker: DR. R. VICHNEVETSD', Electronics Associate" 
Princeton, N. I. 

5. Mar. 28. Numerical Control of Machine Tools 

6. Apr. 4. Automatic Control of a Malor Production 
Line 

Speaker: O. MURIE, Ford Motor Co., Birmingham, Michigan 

7. Apr. 11. Automatic Control of a Generating Station 

Speaker: E. N. ScHwALJB. Public Service E/ec. &: Gar Co. 

8. Apr. 1 8. Automation of an Aircraft Production Une 

Speaker: from Grumman Aircraft Engineering Corp. 

9. Apr. 25. Automation in the Eiectronlc Components 
Industry 

Speaker: W. E. BAHLS. Radio Corp of America 

1 0. May 2. Trip to Con Edison Automated Warehouse­
Astoria Plnnt 

COURSE N O. 13 

SPECIFICATIONS AND ESTIMATING 

TUESDAYS, 6:30 to 8:30 p.m. Starting March I, 1966 

Brooklyn Union Gas Co. Auditorium, 195 Montaguo Street, 

Brooklyn. N. Y. 

Course Coordinator: M. ISAACS. Amman & Whitney 

Tel. (212) WA 4-8282 

This course will cover the basic role specifications play in 
the total construction concept. Discussions will follow on a 
general outline, specifications and estimating. Lectures will be 
given by a panel of speakers from the Metropolitan New York 
Chapter of the Construction Specification Institute except as 
noted. 

1. Mar. 1. Requirements of Specifications 

Relation to and part of general contract. Role of spec­
ifications in construction concepts. 

2. Mar. 8. Bidding Concepts 

Information and requirements for making and submitting 
bids. 

3. Mar. 1 5. General Considerations 

Insurance, Payments, Extras, Partial p.nd Final Comple­
tion. 

4. Mar. 22. General Specifications 

Work required, Condition, Precautions, Safety, Gov­
ernmental Regulations, Workmanship, Inspection, and 
Material Approval. 

5. Mar. 29. Construction Specifications 
Owners detailed requirements for construction. Divided 
by type and class of work. 

6. Apr. 5. Drawings 

Relation to specifications - Types and Qasses of draw­
ings. 

7. Apr. 1 2. Estimating Part I 
Preliminary, comparative, Engineers estimates - use of 
drawings and specifications. 

Speaker: from Bechtel Corporation 

8. Apr. 1 9. Estimating Part II 

Special precautions, temporary facilities, labor units. 

9. Apr. 26. Estimating Part III 

Pricing, labor and job costs, profit, overhead, extras, 
design changes. 

Speaker: from Bechtel Corporation 

1 0. May 3. Estimating Part IV 
Specific estimating problem-The Kitchcnsink: Building. 



COURSES ARE OPliN TO THE PUBLIC 

Special Study Groups 

COURSE N O. 14 

SWITCHGEAR AND CIRCUIT BREAKERS 

WEDNESDAYS, 6:30 to 8:30 p.m. Starting March 2, 1966 

Con Edison Co., Rm. 1701, 4 Irving Place, New York, N. Y. 

Course Coordinator: R. K. SULLIVAN, Con Edison Co. 
Tel. (212) 460-4689 

This course provides a comprehensive review of the funda­
mental theory behind circuit interruption and familiarizes him 
with the electrical properties, mechanical operation, application 
and development of switchgear and circuit breakers. 

1. Mar. 2. Introduction 

Arc ionization, fundamentals of circuit breakers and 
switchgear. 

Speaker: L. 1. HOLLANDER, New York University 

2. Mar. 9. Circuit Interruption 

Voltage recovery, natural frequency of system, effects of 
resistors and asymmetrical currents. 

Speaker: L. 1. HOLLANDER, New York University 

3. Mar. 16. Switchgear Rating 

Ratings - current, voltage and frequency. 
Speaker: from ITl! Circuit Breaker Co. 

4. Mar. 23. Kinematics of Switchgear 

Closing and opening movement, speed, mechanical ad­
vantage, link pressure and stored energy. 

Speakers: R. S. SMmD..EY AND W. G. HARLOW, 
Federal Pacific Electric Co. 

5. Mar. 30. Medium Voltage Applications 

Air magnetic, air blast, oil and vacuum breakers. 
Speaker: G. SAKATS, General Electric Co., Philadelphia, Pa. 

6. Apr. 6. High Voltage Applications 

Air blast, oil, sulfur hexafiuoride and vacuum breakers. 
Speaker: R. A. BEDNA1UK, Consolidated Edison Co. 

7. Apr. 13. Switchgear Testing & Maintenance 

Design, factory, and field testing. 
Speaker: R. E. BAUER, Consolidated Edison Co. 

8. Apr. 20. Relays & Circuit Breakers-Part I 

Protective and supervisory - line relaying, relay and 
breaker operating times and schemes. 

Speaker: 1. L. BLACKBUJlN, Westinghouse Elec. Corp. 

9. Apr. 27. Relays & Circuit Breakers-Part II 

Speaker: 1. L. BLACKBUJlN, Westinghouse Elec. Corp. 

10. May 4. New Development in EHV Switchgear Design 

Speaker: R. J. KATES, General Electric Co., Philadelphia, Pa. 

SPRING - 1966 

COURSE N O. 15 

MANAGEMENT 
THURSDAYS, 6:30 to 8:30 p.m. Starting March 3, 1966 

Consolidated Edison Co., Rm. 1101S, 
4 Irving Place, New York, N. Y. 
Course Coordinator: R. CASTENSCHIOU>, Automatic Switch Co. 

Tel. (201) 377-4600 

The course will be given by men from top industry manage­
ment and outstanding academic institutions. Their knowledge 
and personal experiences will benefit those already in man­
agement and also provide a guide to individuals aspiring to 
become part of management. 

1. Mar. 3. General Nature of Management 
Objectives and responsibilities of management to its 
owners, employees, customers and community. 

Speaker: L. E. THOMPSON, Associate Director 
Research institute of America 

2. Mar. 10. Organization 
Principles of good organization and coordination of 
departmental functions. 

Speaker: D. J. McLAUGHLIN, Associate, 
McKinsey & Company, Inc. 

3. Mar. 17. Effects of Business Size 

4. 

5. 

Differentiating problems and solutions for small, medium 
and large business. Adjusting to company growth. 

Speaker: PRoP. S. RANHAND, Ph.D., C.P.A. 
City College of New York 

Mar. 24. Qualifications and Selection of Managers 
Executive qualifications, recruiting and developing man­
agers. 

Speaker: J. A. VAUGHN, Vice President 
Maxson Electronics Corp. 

Mar. 31. Delegation of Authority 

Matching authority to responsibility for efficient per­
formance. Criteria for sufficient and effective authority. 

Speaker: PROF. J. W. LORSCH, Harvard Business School, 
Boston, Mass. 

6. Apr. 7. Human Relationship 
Psychology of personnel and labor-management relations. 
Speaker: PROP. J. H. METZLER, Newark College of Engineering 

7. Apr. 14. Motivation of Employees 
Participative management, work procedures, incentives, 
communication and recognition. 
Speaker: PROF. J. H. METZLER, Newark College of Engineering 

8. Apr. 21. Utilization of New Tools 
Where and how new computer techniques and data 
processing equipment should be applied. 

Speaker: W. H. MORROW, Ja., Marketing Coordinator, 
Ill/emational Business Machines Corp. 

9. Apr. 28. !Engineering Management 
Organizational setups and new programs for greater 
utilization of engineering and technical talent. 

Speaker: W. M. GoRYL, Associate Director, 
Esso Research & Engineering Co. 

10. May 5. Planning Future Strategy 
Planning for present operation, growth, change and 
emergency - and implementing the decision. 

Speaker: PROF. R. T. LIVINGSTON, Columbia Univ. and 
The Uvingston Institute 



PLEASE POST ON BULLETIN BOARD-AU. COURSES ARE OPEN TO THE PUBLIC 

N. Y. Section, IEEE Metropolitan Section 

+ EDUCATIONAL PROGRAM - SPRING - 1966 
Power and Industrial Div. ASME 

INDIVIDUAL IMPROVEM ENT STUDY G ROUP 

COURSE N O. 21 

Speed Reading. /0,. Gng.inee,.� 
THURSDAYS, 6:30.8:30 p.m. Starting Feb. 24, 1966 

Room 1806-S Con Edison Co., 4 Irving Place, N. Y. C. 

Instructor: E. E. COJNO 
Assistant to Director 0/ Educational Work, Public Service 
Electric & Gas Co. Former member 0/ NYU School of 
Commerce faculty. Has over 25 years experience teaching 
courses for business and industry. 

This course is designed to help engineers to keep abreast 
of the literature in their fields, and of their general reading. 
It improves reading speed and retention through skills taught 
and practiced. It releases reading power held back by ineffi­
cient habits and attitudes. Engineers may expect improved 
speed in their reading, greater comprehension and retention 
of information, and an insight into the process of reading 
which will foster continuing individual growth. 

1. Feb. 24. Introduction to Speeded Reading 

Objectives of the course; variables relative to rate, ma­
terials, and comprehension; Test for diagnosis of indivi­
dual rate, comprehension, and vocabulary. 

2. Mar. 3. The First Step 
Individual analysis; using different methods to find the 
structural patterns of written materials. 

3. Mar 10. Mechanics of Reading 
Role of the eyes and eyespan; using verbal and printed 
clues to structure. 

4. Mar. 17. Paragraph Patterns and Functions 

Using paragraph functions and patterns to identify 
organization and structure in materials. 

5. Mar 24. Adjusting Rate 
Using paragraph functions as an aid to achieving optimal 
rate. 

6. Mar. 31. Article Patterns 
Using the author's organization to get ideas more quickly. 

7. Apr. 7. Article Patterns 
Using the author's organization to organize ideas into 
useful sequences and patterns for greater retention. 

8. Apr. 14. Summarizing 
Reducing ideas to basic components for more rapid and 
greater retention. 

9. Apr. 21. Broadening Horizons 
Reading to "keep up" and "get ahead". Evaluation and 
planning for continued improvement. 

10. Apr. 28. Evaluation and planning for continued 
improvement 

COURSE N O. 22 

:Jheo,.'1 and mechanicj 0/ 
:hchnical Repo"l� 

WEDNESDAYS, 6:30·8:30 p.m. Starting Feb. 23, 1966 

Room 1806-S Con Edison Co., 4 Irving Place, N. Y. C. 
Instructor: E. ALCOSSER, Sperry Gyroscope Co. 
A Study Group designed to provide training in the preparation and 
presentation of technical reports. 

1. Feb. 23. Introduction 
Course description, purpose, communication of ideas. 

2. Mar. 2. Written Communication 
Types, purpose and for whom. 

3. Mar. 9. The Outline 
Purpose, value, mechanics-Use of 

4. Mar. 16. First Draft-Part I 
(General) -Style, grammar, effectiveness. 

5. Mar. 23. First Draft-Part II 
(Specific)-Choosing the media, layout, illustrations. 

6. Mar. 30. Final Report 
Draft review, production, final check. 

7. Apr. 6. Oral Reports 
Principles of speaking, outline, presentation. 

8. Apr. 13. Preparation of Oral Report 
Use of index cards, timing, use of aids. 

9. Apr. 20. Delivery of Student Reports 
Prepare short report (term project) for presentation and 
discussion. 

10. Apr. 27. Delivery of Student Reports 
P!epar� short report (term project) for presentation and 
diSCUSSIOn. 

ADVANCE·REGISTRATION FORM 

Name (printed) 

Firm ................... _ .......... _ .............. _ •. __ ...... _ •.......... Position .......... ...... .  _ . ..... . 

Business Address ........................... _ .......... ........................................................ . 

........................................... _ ....................... Phone No. . ...... _ .. _ .• _ .. _ .............. . 

Home Address ................................................................................. _ .............. . 

Course No. 
& .... .............. ..... _ ......................... -_ ........................................... _ ........................ . 

Study Group ..................................................................................................... . 

Member of: 
o IEEE 0 AIME 
o ASME 0 ASCE 
o OTHER ..................... . 

o NON· MEMBER 
I intend to apply 
for membership in ............... _. 

(Do Not Write In This Space) 

Admission Card No . ........................... . 
Refund Certificate No. . ........... _ ....... _ 
Fee Paid $ .......... (Cash, Check, M.O.) 
Date ................................ By ............... . 



N O RTH J E R S EY A UTO MATIC CO N TR O L  G R O U P  

Large-Signal Design & Evaluation of Complex 
Non-Linear Control Systems 

Speaker: Dr. Andrcw U. Meyer, 
Newark ol lege of Engineering 

Date: Wednesday, February 9, 1 966 
Time: 8 : 00 P . M .  
Place: Auditorium of 

eneral Preci ion I nc., Plant 3 
Little ai ls, . J .  

Dr. Andrew U. Mcyer o f  Ncwark ol legc 
of ngineering will  speak on "Large Signal 
De ign and Evaluation of omplex Non­
Linear ontrol y tcm " at the ebruary 9, 
1 966 meeting of the roup on Automatic 

ontrol . The meet ing w i l l  bc hcld at the 
auditorium oC eneral Preci ion, I nc., Plant 
3, 1150 M cBride Avenue, Littlc Fal ls,  New 
Jcr ey, at 8 : 00 P . M .  
A bstract: 

The de igner of non-linear control systems 
rnu t as u re stable dynamic performance for 
every signal level that may occur. For ex­
ample, a system that was designed to be stable 
for small perturbation about its operating 
points m ight bccome u nstable in the presence 
of largc tran ients or disturbance . Thi may 
happen espccially in systems with several non­
l inearitic and ystems that are complex in 
structure. 
A hOI/f the peakeI': 

Dr. Meyer i an Associate ProCessor of 
Elcctrical ngineering at Ncwark ol lege of 
Engineering since ptember J 965. He wa a 
member of the tcchnical staff of Bell Tele­
phone Laboratories at Whippany, New Jer cy 
where he conducted re earch and dcvelopment 
in  satell ite attitude control auto-pilot de ign 
problems for mi  i le . He commenced his 
undergraduate training in ermany and at­
tcnded orthwestern Univer ity from which 
he receivcd hi M in 1 95 8  and his PhD in 
1 96 1 ,  both i n  lectrical ngineering. 

N O RTH J E R S EY S ECT I O N  
I N S P ECTI O N  TR I P  

E W  AREN G ENERATING 
TATION 

Wednesday Evening 
March 9, 1 966 

7 :30 P.M. 
The Publ ic Service lectric and a 

ompany has k i n d l y  agrced to arrange 
an inspcction of their  Scwaren Generat ing 
Station for member of the North Jer  ey 

cct ion of t he I . Thi  is a n  u n u  ual  
opport u n i t y  i nce t h i  tat ion ha uch a 
wide va riety of equipment.  I n  addit ion 
to four conventional  team t u rb i ne , t here 
i '  a new machine equipped with computer 
controls. Another i tem, of part icular in­
tcre t i ncc t he l a  t blackout occurred, is 
a quick reaction t urbi ne which can be 
quickly put into ervice. I t  may be a 
long t ime before we get another chance 
to in pect uch an array of i ntere t i ng 
equipment.  

M a ke your reservation by dropping a 
card or note to M a u ry I rvine, 3 1 27,  Bel l  
Telephone Laboratories, Whi ppany, New 
Jer ey. U pon arrival at t he tation, please 
inquire for M r. . M c M ahon, Super­
intendent, or his repre entat ive. 
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NORTH J ERSEY ECTION 
EXECUTIVE COMMITTEE 

NOMINATIONS 
Thc Nominating ommittee of North Jer­

sey ection I E rnet on December 8 and 
selected the fol lowing candidate for the 1 966-
67 J ommittce of the North 

hairmall . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . .  . A. Mal lard 
Vice Chairmall . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .  B. Mcyer 
Treasurer . . . .. .. . . . . . . .. . . . . . . .. . . . . . . . . . . . . . . .  J .  O'Grady 
Secretary . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .. . . . . . . .  M. I rvine 
Members-at-Large . . . . . . . . . . . . . . . . .  H. Blaicher, Jr .  

R .  L. Whittle 
Rcspectfu l l y  subm itted, 

A. . Kandoian, hairman 
A. Parke 
R. M cSweeny 
J .  Schwanhausscr 
L. J. Varnerin 
Profes or . Redmon, cx-Officio 

STUDENT AFFAIRS 

NCE Continues Activities 
During the week oC December 1 3  thc stu­

dent branches pre ented twclve showings of a 
NA A color documentary film entitled, "Thc 
"'ou r Days of Gemini I V . "  Thc movie fea­
tured M ajor Edward White' historic pacc 
walk and showed the entire Gemini I V  m is­
sion, including exclu ive motion picture shot 
of the re-entry from within the spacecraft. 

On December 1 7  Mr. verelt D. H ine 
from Public Service lectric and Gn om­
pany poke about the electric ut i l ity indu try. 
M r. Hine ' talk was entit led, " reating or 
the uture." 

In a previolls issue this column reported 
the plan to place at the N l ibrary n file of 
past quizzes as an academic reference. 

hairman 10 e Vazquez of the Te t File 
om/1/ittee reports the plan now to be i n  

operation . He urges t h c  use of these tests a 
one would use a refercnce text. 

With this committee and the Feedback 
olllmittee reporting succe sful beginnings, 

another working comm ittee ha been ap­
pointed. It fOllr members are charged with 
reviewing activities at the branch and recom­
mending methods for report and a ignment 
forms a well as written procedu res and 
instructions. 

J unior lass tudent members w i l l  
a s u m e  the planning responsibil ity for the 
Day and vening Branches a the pring 
semester commences. The theme of the pro­
gram wi l l  be technical subjects a l l icd with 
cour e material. 

N O RTH J E R S EY 
CO MTEC GR O U P  

A DA PTIVE 
COM MUNICATION 

peakeI': Dr. M ichael J .  DiToro 
ardion lectronic , ] nco 

Dale: Tuesday, Fcbruary 1 5 , 1966 
Time: 8:00 P.M. 
Place: Arnold Auditorium, 

Bel l  Laboratorie 
M u rray H i l l , Ncw Jersey 

Dr. OiToro w i l l  d iscuss transm ission 
media which are characterized by a n  im­
pulse re pon e which i both t i me-variable 
( frequency pread ) and disper ive ( t i m e  
pread ) .  x a m p l e  of u c h  med ia are 

electromagnetic H F ionospheric and tro­
po catter transmi sion, underwater onic 
tran m ission and, to a lesser extent, t rans­
mis ion on voice qual i ty  tclephone l i ne . 
For the tran mission of random data, 
uch t i me-variable d isper ion generates 

a self-noi e or i ntersymbol interference. 
Thi produces errors which do not de­
crea e with increa e of channel signal/ 
noi e at the receiver. 

Dr. DiToro is p resent l y Vice President 
for Research at ardion lectronics, I nc.  
H i  experience compri  es extensive work 
and original  contribut ions in such fields 
as electroacoustic , piezoelectric and elec­
tromagnet ic t ransducer , t racing distor­
tion analy is, phase distortion and t ran -
mi ion analysis, and others. 

Dr. OiToro ha a n  E. . , M. . ., and 
D.  . ., a l l  from the Polytechnic I nstitute 
of B rooklyn.  He is  a e l low of the I - -
and Acoust ical Society of A merica and a 
member of Sigma X I  and ta Kappa u. 
H e  i s  a regi tered Professional ngi neer 
in  New York and an Adjunct Profe sor 
at Polytechnic I n  t i t ute of Brooklyn. 

N. Y. COMTEC 
SYMPOSIUM ON COMMUNICATIONS 

ELECTRONICS IN THE 
TRANSPORTATION FIELD 

Note: Therc ha been a change in schcdule 
from that in the J anuary New letter r ue. 
There will be no meeting on March 2 1 ;  

i nstead this meeting, whose topic wi l l  be, 
"Application of lectronic omputers to Far­
Flung argo Opcrations" wi l l  be held on April 
4-For registration form to this ymposium,  
sce J anuary New letter J s  ue. 

DA V I  ON - G E RMER 
PR IZE ANNOUNCED FOR 

ELECTRON AND 
ATOMIC PHY I C  

New York , N .  Y. ,  Dec. 8 - The Amcr­
ican Physical ociety and Bel l Telephone Lab­
oratories today annou nced creation of a new 
prize for outstanding contributions in the 
ficlds of electron and atomic physic . 

The biennial award wi l l  be given in honor 
of the late linton J. DllVis on and of Le ter 
H. ermer of M i l l ington, N. 1.. former mem­
bers of Bel l  Laboratorics' research staff and 
pionecrs in the tudy of the wave-likc quality 
of electrons. 

9 
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Ba l lant ine AC- DC Digita l Voltmeter 
Model 355 

Price: $590 

Measures Ful l  Scale ae to 1 0 mV 
. . .  ae & de from 0 to 1 ,000 V 

Ballantine's Model 3 5 5  is the only digital voltmeter of i ts type in the 
U. S.A. . .  with a versatility that makes i t  ideal for production line and quality 
control applications. 

Use the 355 in place of analog i nstruments, for example, in  reducing per­
sonnel errors, for speeding li p production. You can depend on Ballantine's 
high standards of accuracy, precision, and rel iabi l i ty to reward you with 
savings of time and money the first day you place it in  service. 

The instru ment features a servo-driven, three-digit counter with ove r-rang­
ing . . .  combines many virtues of both digital and analog voltmeters in one 
small ,  compact, economical package. I ts large, wel l-lighted readout with i l lu­
m i nated decimal point ,  range and mode information, al lows fast, clear read­
i ngs, while the indicator can follow and al low ob ervation of slowly varying 
signals.  The position of the last digit can be interpolated to the nearest tenth, 
thus avoiding the typical " ±  1 digit" restriction of a ful l y  digitized displ ay. 

Desire even faster production? An optional foot-operated switch of the 
Model 3 5 5  retains voltage readings, and enables you to cut materia l ly the 
ti me between readings. Another aid in reducing per onnel errors is  provided 
by an over-range i ndicator that signals excessive i nput of the wrong polarity. 

PARTIAL SPECI FICATIONS 
Voltage Range . . AC DC 

o to 1000 0 to 1 000 
Full scale, most 
sensitive range 10 mV 1 00 mV 

Frequency Range 30 Hz to DC 
250 kHz 

Optiona l Model 600 Resistors 
are available for measuring 
current directly in volts 

Accuracy in % 
of Full Scale . . . . AC DC 

1 mV % % , 50 Hz to 10 kHz 1/.i % 
to 1/2 %, 30 Hz to 50 kHz 
500 V 1 % , 50 kHz to 250 kHz 

Power Requirements . . . . . 1 1 5 /230 V, 
50·60 Hz, 52 W 

Relay Rack Version . . . .  Model 800 rack 
mounting kit is optional 

Write for brochure givillg mallY more details 

Mem ber Scientific Appara t u s  M a kers Association 
- Since 1932 -

BA LLA N TINE A BORA TORIES INC. 
Boonton, New Jersey 

CHECK WITH BALLANT I N E  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 L I NEAR CONVERTERS. AC/DC CALIBRATORS. WIDE 

BAND AMPLIFIERS, OIRECT·READING CAPAC ITANCE METERS. AND A LINE OF LABORATORY VOLTAGE STANDARDS FOR 0 TO 1.000 MHz. 

Represented by GAWlER.KNOOP COMPANY 178 Eagl. Rock Ave., Roseland, New Jersey 

N. Y. COMTEC 

SATELLITE C O M M U N I CATI O N S  
EARTH STAT I O N S  

Mr. W. L. Glomb of ITT Federal Lab­
oratories wi l l  ta lk February 1 6 ,  ] 966 on 
"Satellite Communicat ions Earth Station " at 
the Nell' York Telephone Building, 1 40 West 
Street in New York City. The meeting starts 
at  7:00 P.M. 

Mr. G lomb wil l  make a general presen­
tation of satellite com m u nications systems 
concepts with emphasis on the role of the 
medi u m  size station. M aterial wi l l  be based 
on design, development, fabrication, and over 
three years of operat ional experience with 
seven medium size station i n  Brazil, Spain, 
H awaii and Continental U. S. with the Moon, 

ourier, Relay, Telstar, Syncom and Early 
Bird satell ites. 

Walter L. G lomb is deputy director of the 
Space Com munication Laboratory at ITT Fed­
eral Laboratories, Nut ley, New Jersey. He i 
respon ible for system design and analysis 
involving the company's space comm unication 
projects. 

M r. G lomb received his B.S. degree in 1 946 
and his M .S. in 1 948, from Colu mbia Uni­
versity. He is Executive Commiltee Chairman 
of the North Jersey Section of the I nsti tute 
of Electrical and Electronics Engineers. 

TH E WO R LD T RA D E  C E N T E R  
Date: 
Time: 
Place: 

Tuesday, February 1 5, 1 966 
7 : 00 to 9 : 00 P.M .  
United Engineering enter, 
Room 1 1 0 to 1 1 3 
345 East 47th Street 
New York City 

Speakers: M r. Joseph R. Loring 
M r. Fred H. Wilken 
Port of New York A uthority 

The new World Trade Center, with its two 
1 1 0 story lOwers each soaring 1 350 feet above 

street level, presents one of the major engi­
neering challenges of the decade. 

The major engineering problems encoun­
tered, wi l l  be discussed, with emphasis upon 
t he electrical systems. A scale model of 
the center wi l l  be available for review and 
in pection. 

N. Y. SECTION 

TH E POW E R  & I N D USTR IAL 
D I VI S I O N  

OFFER A 3-LECTURE SERIES ON 
A TECHN ICAL APPROACH TO 

STOCK MARKET TECHNIQUES 
Session 1 - M arch 1 7, 1 966 
1 .  I ntroduction of 

The Tech nical Approach : 
2. Market Cycles : 
3. Une Charts : 

Scssion 2 - Mal'ch 24, 1966 
4. I'oint lind Figure Charting : 
5. Trend Lines Dnd Trcndlinc Chan nels : 
6. Support lIncl Resistance : 
Scssion 3 - March 3 1 ,  1 966 
7. Reversal and Consolirlation PaHerns : 
8. Market I nd icators : 
9. M arket Tactics : 

Open 10 the Public 
Entire Series Course : 
$ 1 0 for members ASME, I EEE, ASCE, 

AT h , A T T E, A I M E, N YSSPE. 
$ 1 5  for Non-Members. 

Contact : 1 .  M. Berger 
N. Y. C. Transit Authority 
3 3 1 1 Gi les Place 
Bronx, N. Y. 1 0463 
Tel .  852-5000-Ext. B4247 

The Newsletter, February 1966 



storage features: 
U n paral leled Writ ing Speed - up to 
5 cm/fJ-s, with e n hancement.  

2 I n dependent 3x1 0 cm D i s play A reas 
- with  separate u p per half  and lower 
half controls. 

Bistable Storage.  

A utomatic Erase - with selecta b l e  
view i n g  t i mes from 0.5  seconds t o  5 
seconds.  Erase can be selected for re­
c u rrent or after-sweep operat ion.  

Erase-and-Reset - with p u s h - b utton 
control for e rasi n g  d i splay and rea rm­
ing s i n g l e  sweep .  Erase-an d -Reset can 
be control led remotely,  if  d es i red.  

The Newsletter, February 1 966 

D C ·to · 3 D  M H z  p e rf o rm a n c e  
AN D TH E 

v e rs a t i l i t y  o f  20  p l ug - i n s  
w i t h  s p l i t -s c re e n  s to rage  

other features: 
P recision Sweep De lay -from 1 m icro­
second to 10 seconds. 

Wide Sweep Range - 5 s/cm to 0.1 
fJ-s/cm (T i m e  Base A) a n d  1 s/cm to 
2 fJ-s/cm ( T i m e  Base B) .  5X Mag nifier 
extends fastest swee ps to 20 ns/cm 
(Time Base A) and to 0.4 fJ-s/cm ( T i m e  
Base B ) .  

Sin gle Sweep - manual ly,  automati­
cal ly ,  or remotely. 

Full-Passband Trigger ing - with flex­
i b le ,  easy-to-use fac i l it ies.  

S i m plified Trigger Logic - with l ever 
control of tr igger fu nctions . 

Type 549 

split screen permits simultaneous 
operation as a storage and 
conventional oscilloscope 

Spl it-screen storage offers a dist inct 
advantage to the user in waveform­
comparison appl icat ions - by permit­
t ing q u ick comparison of dynamic s ig­
nals  a p pearing on one half of  the crt 
with a refere nce trace stored on the 
other half, o r  the Type 549 can be used 
for fu l l  screen storage o r  ful l  screen 
conventional d i s plays.  

SA M P LI N G  A N D STORAG E 
The storage capacity of the Type 549 pro­
vides easy-to-study disp lay s -and with a 
Type 1 51 Plug-In adds new convenience to 
sampl ing appl ications. With this new dc-to-1 
GHz sampling unit,  you need no pretrlggers 
or external delay l ines-the 1 51 has Internal 
triggering with a bui lt-in delay l i ne. The 
Type 549/1 51 combi nation gives a stored 
di splay that is steady and,  because more 
samples can be d i s p layed, there is h igh 
resolution of the sampled i nformation. 

Size and Weight - d i mensions are 1 7 " 
h i g h  x 1 3 "  wide x 24 " deep ; net w e i g ht 
is R:f 67 I bs.  

Type 549 Oscil loscope . . . . . . . $2375 
(without p l ug-ins) 

T h e  plug- in  u n its range i n  price from $145 
(8 high-gain unit.  K fast-rise unit)  to $1 1 00  
( l S I  sampl ing unit ,  i l l ustrated). 

u.s. Sa Ips Prices f .o.b.  Beaverton. OreKon 

For more i nformation call your 
Tektronix Field Engi neer. 

Tektronix, Inc. 
1 1  
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UNDER-$ 1 000 
DIGITAL VOLTMETER 

TAKES PLUG-INS 
Model 3 4 3 9A a l l  solid state d igital volt­

meter accepts the fu l l  range of H ew lelt­
Packard's 3440-series p lug-in . All six avail­
a b le plug-ins, including the simp lest ( Mod­
el 344 1 A ), provide for dc measurements 
w ith m anually controlled ful l  scale ranges 
of 1 0, 1 00, and 1 000 v.  One p lug-in adds 
autoranging and rem o te ranging ( M odel 
3442A ); a nother adds to thes 1 00-m il l i-

• ' , t T _  
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HP MAKES 
CUSTOM 
CALIBRATION 
A STANDARD 
FEATURE 

H igher measurement accu racy of m icro­
wave power is now avail a b le, because cus­
tom calibration is  standard with H ewlett­
Packard 's M odel 4 78A Coaxiai and Model 
486A W avegUide Thermistor M ounts. 

Both C a libration F actor and Effective 
Efficiency a re furnished to reduce measure­
ment uncertainty by at least a factor of 
two, even more when dc substitution tech­
niq ues a re u ed. For example, Calibration 
Factor is used as the correction factor for 

voll and 1 volt full- cale ranges ( M odel 
3443A ). Stil.l another gives current and 
resi tance mea u ring capabil ity ( M odel 
3444A ) .  The fifth ( 3445 A )  providcs ac 
voltage-measuring facilities with automatic 
and remote ranging. The newest p lug-in 
(M odel 3446A ) adds remote function se­
lection to the AC/DC unit.  

Designed for bench and production ap­
plications, Model 3439A gives DVM accu­
racy and m ulti-function flexibil ity. Omis­
sion of coded printer output and external 
triggering, and adop tion of a fixed sam­
ple rate ( between 2 and 3 per second )  
makes possible a p rice of under- $ 1 000. 

The four-digit H I' M odel 343 9A digital 
voltmeter is silent in operation. I np ut, 
with any plug-in, is D oating. With its push­
button self-check feature it m ay be recali­
b rated in a few seconds. The M odel 3439A 
costs $950. 00. 

For complete information on all Hew­
lett-Packard prod ucts contact your local 
HP F ield Engineer. 

general applications, swept-freq uency 
power measurements, etc. , when a tuner is 
not used; Effective Efficiency is used when­
ever a tuner is part of the meas u rement 
system, whether to tune the mount to the 
i m pedance of the transm ission line or to 
the complex conj ugate of the source im­
pcdance. 

M odel 4 78A Thermistor. Mount is de­
signed for 5 0-ohm coax ial systems which 
operate from 1 0  M c  to 1 0  Gc. The RF 
thermistor pair presents a good m atch to 
50-ohm systems over its ful l  freq uency 
range. 0 tuning is req uired, and the 
M odel 478A costs $ 1 55. 00. Model 486A 
Therm istor M o unts are designed for 2 . 6  
t o  4 0  G c  waveguide systems. Each care­
ful ly designed mount provides a good 
m a tch over the entire waveguide range 
and no tuning is req u i red. M odel 486A 
Therm istor M ounts a re avail able from 
$ 1 45 . 00 to $375. 00. 

B oth the 478A coaxi a l  mount  a n d  the 
4 86A w aveguide mou nts may be used to 
measure pulse power as well as CWo 


