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Wednesday, September 22 
Computer 

See p. 5 
" Hybrid Computing Systems" 
Dr. E. E. Mitchell, Electronic Assoc., 

Inc., Princeton. 

8:00 P.M.-ITTFL Auditorium, 
Nutley, N .  J .  

7:  30 P.M.-Plotlines, Pre-meeting film 
6:00 P.M.-Copperhood Restaurant, 

Pre-meeting dinner 

SEPTEMBER 1965 

CALENDAR 
Thursday, September 23 

N. Y. Electron Devices 
See p. 6 

"Operating Principles and Construction 
of MOS Transi tors" 

Dr. F. P. Heiman, RCA Lahs, Princeton 

8:00 P. M.-ITTFL Auditorium, 
Nutley, N .  ], 

6:00 P. M.- opperhood Restaurant, 
Pre-meeting dinner 
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The Coherent Tone Burst 
Has the Bandwidth Properties of a Pulse and the Tunability of a Pure Tone 

The interrupted periodic wave produced by the G R Tone
Bur t Generator is a most Llseful signal. 1t mea ured, repeated 
ac transients can do what continuous waves and pul es cannot 
do. 

The tone-bu rst signal is made up of a cries of equally spaced 
energy bursts of equal duration, created by alternate passing 
and blocking of an external periodic signal - ine wave or 
otherwise. Each burst contain a precisely selected number of 
cycles of the periodic wave. Moreover, since the signal within 
one burst i coherent (phase- table) with that in another burst, 
energy distribution within the frequency spectrum is precisely 

WAVEFORM SPECTRUM ENVELOPE defined; thus, the tone-burst 

CONTINUOUS lONE F,eQuency 

signal becomes an extremely 
useful te t signal. 

The frequency spectrum of 
a coherent tone-burst ignal 
clearly shows how u eful a 

ignal it is, particularly for 
bandpass mea urements. 
Unlike the single-line spec
. trum of the plain ine wave 
and the spectrum of the 
repetitive pulse (whose en
ergy is tied to the origin and 
cannot b e concentrated 
w h e r e  y o u  w a n t  i t), t h e  

ymmetrical spectrum o f  the 
coherent tone-burst ignal 
can be shaped and placed 

where it is needed. The tone burst'. center frequency i imply 
that of the periodic wave from which the tone-burst signal is 
derived; con equently, the center frequency can be . hifted 
ea ily. The tone burst' bandwidth can also be varied over an 
extremely wide range by adjustment of the number of cycles in 
the bur t and the number of cycles between bur ts. Thus, the 
te t signal can be "tailored" and located in the frequency spec
trum to fit your mea urement needs exactly. 

In a test, 31-cycle bur ts of a 10-kc sine wave were used 
to measure the transient re
spon e of a circuit re onant 
above 10 kc/s. The upper 
trace of the oscillogram i 
that of the tone-bur t ignal; 
the lower trace shows the 
signal after it ha pas ed 
through the circuit. Ri e and 
fa II ti mes are ea i ly meas
ured on this trace, and over
shoot and ringing are clearly 
vi ible . 

The tone-burst generator 
is useful in many other applications including telemetry- ignal 
simulation, sonar te ting, and amplifier recovery-time measure
ments. For more informa lion a bout til is versa tile i nstrumen t, 
write for the preprint "A Generator of A Tran ients." In
strument Note IN- lOS, a detailed analysi of the Fourier fre
quency spectrum of tone-burst signal , i al 0 available on 
request. 

CONDENSED SPECIFICATIONS 
Signal Input (to be supplied by an external 

generator or oscillator); 
Frequency Range: DC to 500 kc/s. 
Maximum Voltage Level: ±7 volts 
(5 volts, rms). 

Gate Timing: Gate-open and -closed inter
vals can be independently set to 2, 4, 8, 15, 
32, 64, or 128 cycles (periods) of timing 
signal. By mea ns of a MIN US ON E switch, 
intervals can be set to 1, 3,7,15, 31, 63, or 
127 cycles. The gate·closed intervals ca n 
also be timed in increments of one period 
of timing signal from 1 ms to 10 s. 

Gate-Open Output: Maximum signal level is 
± 7 volts (5 volts, rms). 

Gate-Closed Output: Less than 140 millivolts, 
peak-to·peak (-40 dB), with maximum 
signal input. 

Switching Transients: Less than 140 milli· 
volts, peak·to·peak (-40 dB compared to 
maximum signal input). 

Size: 8 by 5% by 7% inches, over-all. 

Price: $490 in U.S.A. 

Type 1396-A Tone-Burst Generator ... 

a coherent gate for any waveform ... produces tone-burst signals 

with the coherence necessary for accurate, reproducible measurements. 

Write for Complete Information 

GENERAL RADIO COMPANY 
WEST CONCORD, MASSACHUSETTS 

Sales Engineering Office in NEW YORK: Brood Avenue ot Linden, Ridgefoeld, New Jersey 
George G. Ross · J. P. Eadie · Tom H. Mujica · Richard K. Eskeland • Roger C. Parmenter 

Tel: N. Y. 212-964-2722 • N. J. 201-943-3140 • TWX: 201-943-8249 

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 recalibratlon of 

any G-R equipment. Considerable time con be 
.0\lA,,{ hv .,. .. 1 ..... _ ..... _ ... __ ... _I Jl,t..._*_ '--""'--
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imulation is u ed to compute possible 
bound of a lifting vehicle during re-entry. 
Thi particular display - the footprint -

j used to aid the pilot in the energy man
agement. ta k 0 that he can control angle 
of attack and bank to minimize the heating 
load. During abort ituation all pos ible 
landing point are immediately displayed. 
See omputer Group meeting notice on 
page 5. 

Executive Committee Meeting 

at Verona Public Library 

EPTEMDER 
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Elected ection Olfice,'s 
Eo,' The Yea,' 1965-66 

Left to Right: Joseph G. 0' rady, ecrelaryj tephen . Mallard, Vice 
"airman; J ohn K. Redmon, Outgoing Chairman; Wal ter L. lomb, Incoming 

Chairman; Bernard Meyer, Member-at-Large; lame W. ordon, Treasurer. 

ot hown in phot : Herbert Blaieher, Member-at-Large. 

Unapproached in measuring 

accuracy and display versatility ... 

AFTER 5 YEARS (10 years in 1970) 

STill THE INDUSTRY'S FINEST 
SYSTEM OF DUAL-TRACE SCO ES 

Designed to grow with your needs 

with the addition of new Plug-ins. 

analab 1120 700 
The Analab Type 11201700 ha consistently 
proved it elf for accurate quantitalive mea uring 
of signal amplitude, ri e time, pul e duration, 
frequency and phase. 

Now, the new Type 701 ampling and Sweep 
Plug-in extend frequency measuring capabili
ties to 5000 M . Permits more than 80% of all 
H-F scope mea urements in a single instrument. 

Analab DIVISION OF BENRUS 
18 Marshall Street, South Norwalk, Connecticut 

For Demonstration call 

Q.E.D. ELECTRONICS, INC. 
Phone. 914-968-2200 

3 
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Ballantine Precision True-RMS Voltmeter 
Model 350 

Price: $720 

Measures Wide Range of 
Waveforms and Frequencies 
to 1/4% Accuracy . . .  In Seconds! 

You can measure non-sinusoidal voltages in seconds with Ballantine's Model 
350 True RMS Voltmeter . . .  and with an accuracy to 11<1 %. All you need 
do is set four knobs for minimum indication, and read the unknown voltage 
directly from a NIXIE in-line read-out. Such simplicity in use and the little 
training needed to operate the rugged Model 350 recommend it for the 
production line, in the laboratory, and even in the field. 

The precision of the instrument is 5 to 10 times higher than its stated accu
racy. This feature of the Model 350, plus its excellent stability, also gives 
you these benefits: (1) for observing small changes beyond its accuracy 
limits; (2) in comparing two voltages; and (3) in using it as a precision. 
transfer device. 

SPECIFICATIONS 
Voltage Rang� ......... 0.1 V to 1199.9 V Accuracy . . . . . . . . 14%, 100 Hz to 10 kHz, 

0.1 V to 300 V; 1/2%, 50·100 Hz and 
10 kHz·20 kHz, 0.1 V to 1199.9 V 

Frequency Range ........ 50 Hz to 20 kHz 
(Harmonics to 50 kHz are attenuated 
negligibly) 

Max Crest Factor, • . . . . . . . . . . . . . . . . . . . 2 

Input Impedance • • .  2 Mrl shunted by 15 pF 
to 45 pF 

A specified correction for voltages 
above 300 V is applied to keep within 
V2%. 

Available in portable or 
relay rack versions 

Member Scientif,c Apparatus Makers Association 

- Since 1932 -

BALLANTINE LABORATORIES INC. 
Boonton, New Jersey 

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

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

BAND AMPLIFIERS. DIRECT·READING CAPACITANCE METERS. AND A LINE OF lABORATORY VOLTAGE STANDARDS FOR 0 TO 1.000 MHz. 
Represented by GAWLER·KNOOP COMPANY 178 Eagl. Rock Ave .. Ros.land, New Jersey 

professional 
notices 

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. 

Automatic Control 
New officers of Ihe group have been 

elected. They are: 

Chairman 

Robert G. Sokalski 
Mr. Sokalski received his BS degree from 
Stevens Institutc of Tcchnology where he 
majored in mathematics. He is currently 
employed by Kay Electric Co. as an Elec
tronics Engineer. Mr. Sokalski has been 
active in helping fo'rm the North Jersey 

hapter of the G- A , serving as a member 
of the Executive Committce, as Head of the 
first Election Committee, as Head of the 
Workshop Committee, and as Secretary. 
Mr. Sokalski is a member of G- AC and 
G-IM. 

Vice-Chairman 

L. E. Sutton, III 
Mr. Sift/on received the ME degree from 
Stevens Institute of Technology in 1948, and 
has since taken graduate courses at Colum
bia University and Stevens as wel l a pecial 
COUf es given by Massachusetts Institute of 
Technology. He joined Gibbs and Cox, 
Inc. in 1948 where he has been engaged in 
research and development in connection with 
surface ship and hydrofoil re earch craft. 
Pre ently, he is Head of the Scientific Sec
tion of the Electrical Division of Gibbs & 

ox. He is a member of both G- A and 
G- C since 1958 and harter member of 
thc North Jersey hapter of G- A serv
ing on the Extcutive ommittee and as 
Treasurer. 

Secretary 
Stanley A. Balter 

Mr. Balter received his BS and MS degree 
from olumbia University. Following ser
vice as a Radar Officer in the U.S. Army 
Signal Corps, he was employed by the 
Western Electric Co. and then taught courses 
in Electronics and ommunications. He 
has been cmployed since 1956 by General 
Precision, Jnc., first in the Electronics 
Department and then in the Inertial Guid
ance Department of the Systems Division. 
At present he is on the staff of the Director 
of Research and Engineering. He is a mem
ber of Tau Bela Pi. ]n J964-1965 he 
served as publicity chairman for the North 
Jersey G- A . 

Anyone interestd in erving on the 
executive committee should contact Mr. 
Sokalski at (20 I) 226-4000 ext. 41 or 
Mr. Sutton at (212) DI4-4366. 
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PLEASE POST ON BULLETIN BOARD-ALL COURSES ARE OPEN TO THE PUBLIC 
N. Y. Section, IEEE Metropolitan Section 

+ EDUCATIONAL PROGRAM - FALL - 1965 
Power and Industrial Div. ASME 

REVIEW STUDY GROUPS FOR PROFESSIONAL ENG,INEER EXAMINATIONS 
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. 5 

Review for Part I, N. Y. Exam., Part II, N. J. Exam. Planning, design, construction of buildings and similar struc
tures 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, Startillg Sept. 13, 1965,6: 15-8: 30 P.M., 18 Sessions 
North Cafeteria, 19th ft., Con Edison Co., 4 Irving Place, N. Y. C. 

BASIC ENGINEERING SCIENCES (ASME-IEEE) 

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

COURSE NO. 6 
Review for Part II, N. Y. Exam., Part I, N. J. Exam. Practical applications of hydraulics, thermo-dynamics, me

chanics and electrical principles. 

TUESDAYS, Starting Sept. 14, 1965, 6: 30-8: 30 P.M., 19 Sessions 
Auditorium, 19th fl., Con Edison Co., 4 Irving Place, N. Y. C. 

MECHANICAL ENGINEERING (ASME) 

Instructors: T. Eliades, Consolidated Edison Co., Inc. 

COURSE NO. 7 

Review for Mechanical Engineering Section of Part III, N. Y. Exam. Application of mechanical engineering prin
ciples to modern 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 Sept. 15, 1965, 6:30-8:30 P.M., 18 Sessions 
Rm. 240, Ebasco Bldg., 2 Rector St., N. Y. C. 

ELECTRICAL ENGINEERING AND APPLICATIONS (IEEE) 

Instructor: E. STAMPER, Assoc. Professor 
Newark College of Engineering 

COURSE NO. 8 

Review for Electrical Engineering Section of Part III, N. Y. Exam. Electrical Engineering Principles and Applications 
of: transformers, a-c and d-c machines, transmission lines, filters, networks, impedance matching, bridges, coupled cir
cuits, resonance, harmonics, transients, three phase power, amplifiers, and electronic circuits. Features methods of prob
lem solution based on examinations of past 7 years. Printed notes and past examinations available. Only Review of Elec
trical Engineering for Part III available in Metropolitan area. 

WEDNESDAYS, Starting Sept. 8, 1965, 6: 30-8:45 P.M., 18 Sessions 
Rm. J421, Con Edison Co., 4 Irving Place, N. Y. C. 

ENGINEERING ECONOMICS AND PRACTICE (IEEE-ASME) 

Instructors: P. ZARAKAS, Engineer, Consolidated Edison Co., Inc. 
and I. F. BATES, Electrical Engineer, Gibbs & Hill, Inc. 

COURSE NO. 9 

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

THURSDAYS, Starting Sept. 9, 1965, 6: 30-8: 30 P.M., 18 Sessions Instructor: S. DUBLIN, Director of Research & Asst. Prof. in Management 
Auditorium, 19th fl., Con Edison Co., 4 Irving Place, N. Y. C. Newark College of Engineering 

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

RE G I S T R ATION 
FEES: For all courses except course No. 10 & 11 

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

For course No 10 & J 1 
$30. - to members (as above). 
$40. - to all others. 

FOR ADVANCE REGISTRATION (MAILED AT LEAST ONE 

WEEK BEFORE 1st SESSION) DEDUCT $5.00 FROM 

APPROP. FEE. 

Registration: Fill out ONE form for EACH course attended 
& mail with your check or money order to the 
following: 

(Continued on Last Page) 

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 .............. . 



PLEASE POST ON BULLETIN BOARD-, 

NEW YORK SECTION IEEE 

POWER & INDUSTRIAL DIV. + EDUCATIONAL PROGRA 

COURSE N O. 1 

PATENT LAW 

MONDAYS, 6:30 to 8:30 P.M. Starting Sept. 20, 1965 

Ebasco Auditorium, 2 Rector Street, New York, N. Y. 

Course Coordinator: D. HAWKINS, COllsolidatl!d Edisoll Co. 
Tel. 460-6019 

This course has been set to provide the engineer with 
sufficient background with respect to matters relating to 
patent law. Mr. Hobart N. Durham and others of the law 
firm of Morgan, Finnegan, Durham & Pine will be the 
speakers. 

1. Sept. 20. Generalities 

Patents, design patents, copyrights, trademarks, service 
marks, trade secrets and unfair competition. General 
principles and differentiation. Terms of protection. 

2. Sept. 27. What is patentable 

Different types of subject matter, novelty and invention 
essential. Importance of detailed records. Invention
negative rules. Grounds of invalidity of a patent. 

3. Oct. 4. Searches & Ownership 

Purpose of different types of searches. Role of Patent 
Agent or Attorney. Ownership and licensing of patent 
rights. Taxation of royalties. 

4. Oct. 1 1. Information for Attorney 

Types of information attorney needs. Other data which 
may be needed. Joint and sole inventions. Who may 
apply for patent. 

5. Oct. 18. The Patent Application 

Drawings, contents of specification. Purpose and im
portance of proper claims. Claim interpretation. Divi
sional, reissue and other types of applications. 

6. Oct. 25. Patent Office 

Organization. Filing and examination of applications. 
Prosecution of applications, granting of patent, appeal 
and other special procedures. 

7. Nov. 1. Interference Procedure (Priority contests) 

8. Nov. 8. Enforcement of patent rights 

Types of suits, remedies and defenses. 

9. Nov. 15. Foreign patents, rights and problems 

10. Nov. 22. Trade secrets and unfair competition 

COURSE N O. 2 

JOINTS AND TERMINATIONS 

TUESDAY, 6:30 to 8:30 p.m. Starting Sept. 2 1, 1965 

Brooklyn Union Gas Co., Auditorium 
1 95 Montague Street, Brooklyn, N. Y. 

Course Coordinator: J. LADDEN, L. V. Jochom Inc. 
Tel. 20 I 736-0440 

A comprehensive review of all aspects of power cable 
connections and terminations from secondary through 345 kv 
voltages. Design, material selection, auxiliary systems and 
maintenance will be covered. 

1. Sept. 2 1. Design Theory of Joints and Terminals 
Fields, shielding, insulating materials. 

Speaker: To be announced 

2. Sept. 28. Mechanical Consideration of Joints and 
Terminals 

Mechanical connections, spiders, sleeves, wiping, weld
ing, racking. 

Speaker: J. Jr ROME, Jerome Hydraulics 

3. Oct. 5. Secondary Systems (up to 600V) 
Splicing, crab joints, moles, multi taps, joining alumi
num to copper. 

Speaker: M. McCoy, Bllmdy Corp. 

4. Oct. 19. Splicing Low and High Voltage Cable 
Systems (600V to 69 kv) 

5. 

6. 

Solid and low pressure gas filled type cables. 
Speaker: A. GRUENWAlD, Waterhury Cable Service 

Oct. 26. Terminations for Low and High Voltage 
Cable Systems (600V to 69 kv) 

Solid and Low pressure gas filled cables and plastic 
cables. 

R. C. WATSON } Speaker: 
R. M. DIXON 

H. K. Porter, inc. 

Nov. 9. 138 KV Low Pressure Oil Filled Cables 
Systems 

Oil and system design, insulating and stop joints, bond
ing and cross bonding. 

Speaker: J. K. MATSUMOTO, COllsolidated Edison Co. 

7. Nov. 16. Design of High Pressure Oil and Gas Filled 
Joints (69 kv, 138 kv, 345 kv) 

Normal, reducing and scmistop-joints. Use of air con
ditioning. 

Speaker: J. ZIMNOCH, The Okollite Co. 

8. Nov. 23. Installation of High Pressure Oil and Gas 
Filled Joints; Considerations of Design and 
Installation of Wye-Joints 
Speaker: F. 1. BENDER, Long islalld Lighting Co. 

9. Nov. 30. High Pressure Oil and Gas Filled Terminals 
Theory of capacitor pothead design, taping, piano 
rolls; aspects of electric fields and porcelain design. 

Speaker: R. B. GEAR, G & W Electric Specialty Corp. 

10. Dec. 7. Electrical and Mechanical Testing of Joints 
and Terminals 

Grounding methods. Static electric test; impulse and 
switching testing. 

Speaker: T. A. BAlASKA, Phelps Dodge Copper Prod. Corp. 



The Institute of Electrical and Electronics Engineers, Inc. 

North Jersey Section 

FALL 1965 - LECTURE SERIES 

A SURVEY OF MODERN 

MAGNETICS 

A SERIES OF NINE LECTURES 
STARTING ON THURSDAY, OCTOBER 14 AND 

ENDING ON THURSDAY, DECEMBER 23 

TIME - 7:00·9:00 P.M. 

LOCATION - PUBLIC SERVICE ELECTRIC AND GAS - RM: 3171A 

80 PARK PLACE NEWARK, N. J. 

PLEASE POST ON BULLETIN BOARD 

ALL COURSES OPEN TO THE PUBLIC 



The Institute of Electrical and Electronics Engineers - North Jersey Section 

Fall 1965 Lecture Series 

A SURVEY OF MODERN MAGNETICS 

The use of the properties of magnetics has permeated practically all facets of. our technical culture. The purpose of this 

Lecture Series is to present a clear statement of the basic principles involved in magnetics and to weave into a coherent series 

an understanding of this important part of our technology. This series will consist of nine lectures starting on October 14, 1965. 

Lecture Number 1 Thursday, October 14 

Professor R. C. Barker, Yale University 

Lecture Number 2 Thursday, October 21 

Professor R. C. Barker, Yale University 

Lecture Number 3 Thursday, October 28 

Mr. C. M. Bailey, Bell Telephone Laboratories 

Lecture Number 4 Thursday, November 4 

Mr. C. M. Bailey, Bell Telephone Laboratories 

Two lectures on the basic principles, concepts and materials used 

in modem magnetics. They will include: definitions of the funda

mentals of magnetics, the meanings of the different units used to 

measure and some ideas on how to measure magnetic quantities. 

Two lectures built on the fundamentals of the first two lectures 

and presenting the principles of magnetics as used in transformers 

and inductors. 



Lecture Number 5 Thursday, November 18 

Mr. E. O. Schulz DuBois, Bell Telephone 

Laboratories 

Lecture Number 6 Thursday, December 2 

Mr. L. J. Varnerin, Bell Telephone Laboratories 

Lecture Number 7 Thursday, December 9 

Mr. U. F. Gianola, Bell Telephone Laboratories 

Lecture Number 8 Thursday, December 16 

Mr. Milan P. Getting, Allis Chalmen 

Lecture Number 9 Thursday, December 23 

Mr. Theodore R. Specht, 

Westinghouse Electric Corp. 

Masers, and its principles applied in the use of magnetics. 

Magnetic microwave devices including circulators, rotators, and 

phase shifters. 

Magnetic memories and digital components. 

A demonstration-lecture devoted to the use of magnetic materials 

in electro-magnetic energy converters. Electrical-to-mechanical, 

mechanical-to-electrical and, electrical-to-electrical converters will 

be covered. 

Basic considerations in the use of soft magnetic materials in power 

apparatus. Illustrations of the principles involved with non

sinusoidal fluxes in the core. 

Place: Public Service Electric and Gas Company, Room 3171A 

Time: 7:00 - 9:00 P.M. 

Price: Members $20.00, Non-members $30.00, $5.00 discount for advance registration 

Registration limited to 120 persons. See next page for information. 



Registration Information For mEE North Jersey Section 

Fall 1965 Lecture Series "A Survey of Modem Magnetics". 

Registration limited to 120 registrants. 

Time: 

Location: 

Registration Fee: 

7:00 - 9:00 P.M. starting Thursday, October 14, 1965. 

No lecture will be held on Veterans Day, November 11, 1965 and Thanksgiving 

Day, November 25, 1965. Final Lecture on Thursday, December 23, 1965. 

Public Service Electric and Gas Company, Room 3171A. 

80 Park Place, Newark, New Jersey. 

$20.00 to Members IEEE, ASME, ASCE, AIME, NJSSPE, etc. 

$30.00 to Non-members. Non-members wishing to join IEEE may apply $10.00 

of their registration fee if they join IEEE during the duration of the Lecture 

Series. Please apply at door for refund. 

For advanced registrants (registration received at least one week before the 

first session) there will be a $5.00 discount, reducing the cost of the course to 

$15.00 for Members and to $25.00 for Non-members. 

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

ADVANCED REGISTRATION FORM 

. . 
Tec�ni�a1 Society 

Name .................................................................... Position .................................................. Affiliation ................................................. . 

Company Affiliation ........................................................................ Location ......................................................................................... . 

Telephone ............................................... . o Member $15.00 

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

Mr. Charles G. Gorss 

Hewlett-Packard - Boonton Division 

Green Pond Road 

Rockaway, New Jersey 07866 

627-6400 Ext. 231 

o Non-member $25.00 

Mr. E. K. Van Tassel 

3E-131 Bell Telephone Laboratories 

Whippany Road 

Whippany, New Jersey 

887-1000 Ext. 2414 

Please make checks payable to: North Jersey Section IEEE 



COURSES ARE OPEN TO THE PUBLIC 

\ - Special Study Groups + FALL-1965 

COURSE N O. 3 

POWER SYSTEMS AND 

INTERCONNECTIONS 

WEDNESDA YS, 6:30 to 8:30 p.m. Starting Sept. 22, 1965 

Con Edison Co., Room 170 I, 4 Irving Place, 
New York, N. Y . 

Course Coordinator: T. BALASKA, Phelps Dodge Copper 
Prodllcts Corp. 
Tel. 914 963-8200 Ext. 403 

Course provides a review of power system design and 
operation, and includes aspects of interconnections, system 
relaying and system stability. The role of computer applica
tion in power systems will be discussed. 

1. Sept. 22. Transmission System Part I 
Historical development, Design criteria (generator siz
ing, substation design, transmission line voltage selec
tion). 

Speaker: S. A. MALLARD, Pllblic Service Elec. & Gas Co. 

2. Sept. 29. Transmission System Part II 
Operation - normal, maintenance, emergency. 

Speaker: S. A. MALLARD, Public Service Elec. & Gas Co. 

3. Oct. 6. System Relaying 
Protection of generators, transformers, transmission 
lines. Philosophy of backup protection. Effects on 
stability. 

Speaker: W. A. ELMORE, Westinghouse Relay Instrument Div. 

4. Oct. 13. System Interconnections Part I 
Historical development, factors influencing intercon
nections, in phase and quadrature load flow control, 
potential of future interconnections. 

Speaker: C. CONCORDIA, General Electric Co. 

5. Oct_ 20. System Interconnections Part II 
Operation methods, metering, control, problems, role 
of computer. 

Speaker: H. G. STEWART, P. J. M. Interconnection Office 

6. Oct. 27. Power System Stability Part I 
Design criteria - steady state and transient. 

Speaker: L. BRIEGER, COllsolidated Edison Co. (Retired) 

7. Nov. 3. Power System Stability Part II 
Design criteria - steady state and transient. 

Speaker: L. BRIEGER, COllsolidated Edison Co. (Retired) 

8. Nov. 10. Digital Computer Application I 
Electric Load flow analysis, stability studies, economic 
studies. 

Speaker: To be announced, I.B.M. 

9. Nov. 17. Digital Computer Application II 
Load dispatch, data logging. 

Speaker: H. G. STEWART, P. J. M. Illterconnection Office 

10. Dec. 1. Power Systems of the Future 
EHV, potential role of DC, trends in design of sub
stations and transmission lines, generator sizes and 
mixture of peaking and base load machines. 

Speaker: 1. W. SKOOGLUND, Westinghollse Elec. Corp. 

COURSE N O. 4 

COMMUNICATIONS AND 

DATA TRANSMISSION 

THURSDAY, 6:30 to 8:30 p.m. Starting Sept. 16, 1965 

New York Telephone Company 
Little Theatre 140 West St., New York, N. Y. 

Course Coordinator: L. AMENDA, Robert Bosch Corp. 
Tel. 786-1644 

A course outlined to give a broad view of the various 
means of communication from underwater media to outer 
space. The course will provide a good review of the systems, 
economic factors and design considerations. 

1. Sept. 16. Moving Communication Information 
Increases in quantities of data transmitted-Media
antenna systems, receiver systems, economics, wave 
bchavior. 

Speaker: F. B. WOODWORTH, Airborne Inst. Lab., 
Div. Cutler-Hammer Inc. 

2. Sept. 23. Transmission Line Characteristics and 
Capabilities 

Environmental conditions, wave propagation of carrier, 
material properties, qualities and characteristics, open 
wire and coaxial cable behavior, phase changing, at
tenuation and time delay. 

Speaker: To be announced, Bell Telephone Laboratories 

3. Sept. 30. Selecting Suitable Path - "How to Get 
There" 

Line requirements, carrier frequency, governmental 
frequency specifications, enemy surveillance, jamming 
or RFI considerations, system compatibility and eco
nomics. 

Speaker: To be announced 

4. Oct. 7. Spectrum Search and Antenna Site Surveys 
Environmental Tests 

RFI effects, electromagnetic measuring and analysis. 
Speaker: To be announced 

5. Oct. 14. VLF Communication Path 
Frequencies below 60kc-use, reliability, special re
quirements. 

Speaker: To be announced 

6. Oct. 28. Intercontinental Communication by 
Submarine Cable 

Reliability, design, maintenance. 
Speaker: To be announced, Bell Telephone Laboratories 

7. Nov. 4. Microwave Lines 
Centimeter and decimeter waves, design, RFI cffects, 
antenna construction, impedance matching. 

Speaker: P. V. CREPEAU, Polytechll.ic Institllte of Brooklyn 

8. Nov. 18. Long Range Communication by Passive or 
Active Reflectors in Space 

Types of reflectors, communication satellites. 
Speaker: To be announced 

9. Dec. 2. Space Communication 
Space or earth-to-space station, environmental factors 
such as cosmic noise, re,entry effects, ionospheric 
blocking and reflection etc., equipment specifications 
and choice, LASER use. 

Speaker: PROF. R. L. PICKHOLTZ, Polytechnic Illstillite of BrooklYII 



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

N. Y. Section, IEEE Metropolitan Section 

+ EDUCATIONAL PROGRAM - FALL - 1965 
Power and Industrial Div. ASME 

INDIVIDUAL IMPROVEMENT STUDY GROUP 
COURSE N O. 10 

pubAc Speaking /or Gngineerj 
WEDNESDAY, 6:30-8:30 p.m. Starting Sept. 8, 1965 

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

IllStrllctor: PROF. WM. WALTER DUNCAN 
Bronx Community College of the City University 

A Study Group designed for engineers who desire training 
in the fundamentals of the art of addressing and influencing 
audiences. 

1. Stage fright and how to control it; basic principles of 
effective speech. Each man will introduce himself. 

2. How to use the voice to express thoughts and feelings 
in a dynamic, communicative manner. Drills with the 
use of a tape recorder. 

3. Good articulation for effective speech. Drills with the 
use of a tape recorder. 

4. Vocabulary and the use of words with precision. Reports 
on word study. 

5. How to express ideas clearly and vividly. Reports. 
6.7.8. How to use visual aids effectively. Carefully pre

pared visual aid speeches. 
9.10.11. The subtle art of persuasion: Selling ideas, p�o

ducts and services. Carefully prepared, persuaslve 
speeches. . ' 

12. An introduction to General Semantics. The analysls of 
language and communication with applications from the 
engineer's professional environment. Guest lecturer: 
George M. Bernard, Past Chairman, Metropolitan 
Section. 

Each man will have an opportunity to speak at e�ch ses
sion. Constructive criticism will be presented by the instruc
tor. Those enrolled in the course will be encouraged to 
participate in thc critique sessions, thus allowing ea�h perso.n 
to know the instructor's opinions as well as the reaetlO!l of hls 
peers regarding his speech, his ideas and overall effectiveness. 

REGISTRATION (Continued from First Page) 

For courses No. J to 4 

make checks or money order payable to: 
"POWER & IND. GROUP, N.Y. SECT., I.E.E.E." 

and mail to: R. A. Olsson, Vice Chairman Educational 
Committee, I.E.E.E. Long Island. Lighting Co., 175 E. Old 
Country Road, Hicksville, N. Y. 11801 Tel: 516 WE 1-
6300, Ext. 691. 

For courses No.5, 8, 9 & 11 

make checks or money order payable to: 
"POWER & IND. GROUP, N.Y. SECT., I.E.E.E." 

and mail to: 1. M. Berger, Vice Chairm�n, Educati�nal Com
mittee, I.E.E.E., N.Y.C. Transit Authonty, 3311 Gtles Place, 
Bronx, N. Y. 10463, Tel. 852-5000 Ext. B 4247. 

COURSE N O. 11 

�heor'l and mechanicj 0/ 
�echnical J<eporlj 

THURSDAYS, 6:30-8:30 p.m. Starting September 9, 1965 

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 ill the preparation and 
presentation of technical reports. 

1. INTRODUCTION-Course description and purpose, 
communication of ideas. 

2. WRITTEN COMMUNICATION-Types, purpose and 
for whom. 

3. THE OUTLINE-Purpose, value, mechanics-Use of 
4. FIRST DRAFT-Part I-Style, grammar, effective

ness (General) 
5. FIRST DRAFT-Part II- (Specific) Choosing the 

media, layout, illustrations. 
6. FINAL REPORT-Draft review, production, final 

check. 
7. ORAL REPORTS-Principles of speaking, outline, 

presentation. 
8. PREPARATION OF ORAL REPORT-Use of index 

cards, timing, use of aids. 
9.10. DELIVERY OF STUDENT REPORTS-Prepare 

short report (term project) for presentation & discussion. 

For courses No. 6, 7 & 10 

make checks or money order payable to: 
" ASME METROPOLITAN SECTION" 

and mail to: G. Evans, Vice Chairman Educational Com
mittee A.S.M.E., Zurn Industries, P.O. Box 1099, Mountain
side, N. J. 

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 III This Space) 

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

Date .................................. By .............. .. 



Computer 
GROUP OFFICERS 

NOM INATIONS FOR 
1965-66 

For hairman 
Harry R. Clark 

For Vice hairman 
Edward R. Byrne 

For Trea urer 
LOlli M. mall 

For Secretary 
o car Shapiro 

Harry lark received his B - dcgrec in 
1 95 1  from ewark ol lege of ngineering. 
He ha been with ITT ederal Laboratories 
since 1 959 and is a ection Head in the 
Digital ommunication Group of the 

witching and Terminal quipment Lab-
oratory. He is currently supervising the 
de ign of a large digital and analog com
mand and control ystem. 

Mr. lark is a member of the I 
He has been active in helping form the 
NJ omputer Group. He ha 'erved as 
Publicity hairman, Treasurer and Secretary 
in the Metropolitan and NJ hapter of 
the omputer Group. 

Edward R. Byme received his BS degree 
in 1 954 and hi M degree in 1 95 5 ,  both 
from Notre Dame University. He ha been 
with Bell Telephone Laboratories, Whip
pany, sinee 1 957 and is now Supervisor of 
Military Data y tems ngineering. His 
activities cover a range of digital computer 
applications from the point of view of 
both hardware and oftware. 

Mr. Byrne i a PhD candidate in y tems 
ngineering at Brooklyn Polytechnic I nsti

tute, majoring in y tem cience. He has 
erved as Vice- hairman of the NJ om

puter roup during 1 964-65. 

LOllis mall received hi B in 1 954 

from olumbia Univer ity and hi M 
in 1 956 from ewark ollege of ngineer
ing. He participated in the development of 
magnetic core memory sy tem for com
mercial use with eneral eramic o. and 
helped develop the input- output sub- sy tem 
for the 465L ommand and ontrol y tem 
while at ITT L. He ha been with om
munication System I nc. since 1 963,  where 
he i working on variou terminal equip
ment . 

Mr. mal l i a member of the E and 
served a ecretary of the N N J  omputer 
Group during 1 964-65. 

Oscar Shapiro received his B degree in 
1 943 from the University of alifornia and 
hi M in 1 957 from tevens I nstitute 
of Technology. He joined ITT Federal 
Laboratorie in 1 943 and i pre ently a 

ection Head in the Digital y tem Lab
oratory. ince 1 960, he ha contributed to 
the 465L command and control system, the 
UNI OM to red program me sage-switch
ing y tem, and everal smaller systems. 
He is pre ently upervisor in charge of the 
DATA/DISPLAY/ ONTROL System for 
the Pacific Fleet Tactical Range. 

Mr. hapiro i a member of the J 
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HYBRID COMPUTIN G 
SYSTEMS 

A presentation on Hybrid ompUling 
Systems will be given by Dr. 
M itchell at the fi r  t meeting of the 

omputer roup. lection of officers 
for the 1 965-66 year wi l l  al 0 be con
d ucted. 

The meeting will be held on Wednes
day, eptemher 15,  1 965 at 8:00 P.M. at 
LTT Federal Laboratories, u tley, New 
Jersey. A pre-meeti ng dinner will take 
place at 6:00 P.M. in tbe opperhood 
Re taurant, Lyndhur t, ew Jer ey. 

A general pre entation will be given 
on the development of hybrid computing 
sy tems as dictated by the demand of 
modern simulation laboratorie . This will 
be followed by a de cription of the pec
itic application of hybrid computers to 
the sim ulation of a temperature-rate 
flight control sy tem for re-entry vehicles. 
It i al 0 tentatively planned to pre ent 
a video tape-televi ion di  play of thi 
specific application. 

Although the i mulation could, in 
theory, have been performed on an ana
log or digital machine alone, the capa
bilitie of either would have been everely 
limited, or lacking, in meeting the rigid 
computational requirements neces ary to 
attain the problem objective . 

These requirement dictated the need 
for a computing sy tem i ncorporating 

tored-program digital accuracy and ana
log peed plu high-speed programmed 
commu n ication between these domains, 
concurrent 2-variable function genera
tion, and logical control. 

Dr. Mitchell received his Ph.D. from the 
Univer ity of Liverpool, ngland in 1 959, 

having conducted succe ful re earch in 
electrical discharge phenomena. Hi' under
graduate work in Phy ics was completed 
at ambridge Univer ity i n  1 956. 

Since joining lectronic Associate , I nc., 
in 1 962, he ha worked in proce s control 
system de ign, developing everal multi
variable computer control chemes for cement 
kilns and paper machines. He ha also 
developed a hybrid computer program of 
value in the simulation of nuclear reactor 
heat tran fer studie . Dr. Mitchell has al 0 
made valuable contribution to the analy is 
and programming of aerospace vehicle 
trajectorie for hybrid computer simulation. 

Pre-Meeting Film 
PLOTLI NES 

Electronic As ociate , Inc. 
In addition to the main meeting, a pre

meeting film will be shown tit 7:30 P.M. 
This film describes the ignificanee of data
plotter analy i of data proces i ng informa
tion. I ncluded are applications making 
weather map , oil exploration map and 
U. , Government market sheets. 

U)e�ve reserved a 

copy for you . . .  
TECHN IPOWER'S 1965 
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  Modules,  
DC·AC I nverters and DC·DC 
Converters. From a single 
supplier you have a choice 
of power sources to meet 
any military and commercial 
application. 

TECHNIPOVVER 
A BEN RUS S U BSI DIARY 

1 8  MARSHALL STREET, SOUTH N O RWALK, C O N N ECTICUT 

Represented by: I N STRUMENTATION SALES CO. 

P.O. Box 403, Ri dgewood, N .  J .  0745 1 

1 3  



N. Y. Electron Devices 
Operating Principles and 

Construction of MOS Transistors 

Presellted by: Dr. Fred P. Heiman 
R A Laboratories, 
Princeton New Jersey 

Date an.d time: Thursday, September 2 3 ,  

1 965 at 8 : 00 P.M. 

P/aee: lIT Federal Laboratorie 
Auditorium 
Nutley, New Jer ey 

Pre-meeting 
Dillller: 

opperhood Restaurant 
( 6 : 00 P.M. ) South of 
ROllte 3 at Park Ave. Exit 

A brief history of field-eUect device will 
be given. Attention will be focussed on 
the single-crystal silicon MO transistor. 

urrent research investigating the drift 
observed in many devices performing 1.! Oder 

evere operating conditions will be described 
and special attention given to the applica
tion of the MO transistor to integrated 
logic ci rcuits. 

Dr. Heim all was 
graduated from the 
City College of New 
York in 1 960 with a 
B S  degree.  He 
continued hi educa
l ion at Princeton Un i

."�I!JIIo'" versity under a David 
and received hi Ph.D. 

degree i n  J une, 1 964, from the Department 
of Electrical Engineering. 

After completion of the Research Train
i ng Program, he worked on the development 
of the insulated- gate field- effect transistor 
and for this work was a co- recipient, with 
Steven R. Hofstein, of an R A Laboratories 
Achievement Award in March 1 963. 

CHAIRMAN'S CORNER 
WHERE TO NO W ? 

A new chairman, upon inauguration, take tock of his responsibilities. This is 
what this chairman sees. 

The North Jer ey I E ,  as a consequence of the dedication and per pi ration of 
its past officers and committee members, has achieved a stature of sub tance among 
the sections of [ E . ]t is the fifth largest, boasting 5 ,000 members; it publication, 
the New letter, i among the finest publi hed among the eetion ; its program activity 
is of a level greater than most; and its membership includes a formidable [0 ter of 
the leaders of our profession. Membership participation in its many activities i 
comparable to that of many other eetions, however, it i not as dynamic as it 
mi ght be. 

During the pa t year, under the able guidance of J ohn Redmon and Roger 
McSweeney, an extensive study was made of section activity a it  relates to the need 
and de ires of the membership. This study and related discus ion have re ulted i n  
the following propo ed program for the year J 965- 1 966. 

a. The group chapter meeting will continue as the principal vehicle for the 
dissemination of highly specialized information. Where specific group activi
ties appear to have wide interest, the section will jointly sponsor the meeting, 
thereby providing broader publicity and recognition of the ignificance of the 
ubject. 

b. The section, in addition, will sponsor aetivitie of more general interest, 
specifically the annual awards banquet, field trip , educational programs, tech
nical se ions of widespread application. 

c. The section will continue to encou rage student participation and will sponsor 
meetings wherein the student can anticipate the profe sional environment 
regard publication of papers, industrial practice, professional growth, etc. 

d. The section will attempt, in any way possible, to become the mechanism 
of continuing i nformal engineering education to keep its membership informed 
and intere ted, and combat middle-aged technical obsolescence. 

The eetion program i well along. It already include many technical sessions, 
a students night, two field trip and of course the annual awards banquet. The 
educational program includes a series on magnetic and another is being planned 
in the computer application field. 

But this i only part of the program. The executive committee has many other 
suggestions, however, we would like better to know the desires and needs of the 
membership. I f, as an individual or a group, you have a subject which you would 
like to pre ent or have presented, let us hear about it. Together we can create the 
kind of program you want, and become the kind of a section we all want. 

Walter L. Glomb, hairman - Phone 20 1 - 284-293 1 

1tO� from Bl ETERCONTINENTALPSTRUMENTSPCORPORATED 
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S I LI C O N  LOG I C  ELE M E NTS 
AT G ER MAN I U M  P R I C ES 

Genera l Purpose F l i p  Flop 

was 
now 

3 me 

$ 1 00 
66 

10 me 

$ 1 38 
90 

DC Set & Reset F l i p  Flop 
3 m e  1 0  me 

was $70 $98 
now 44 60 

D igital Gate 
3 me 10 me 

was $67 $85 
now 44 60 

Counter F l i p  Flop 

was 
now 

3 mc 

$97 
60 

10 mc 

$ 1 32 
80 

Advanced tec h n iques that make use of new lower-priced sem i conductors enable I ntercont i nenta l to cut costs of 

its s i l icon logic e l ements by 30 to 40% - reduce its 10 mc german i um e lements a s  much a s  35%. You get s i l icon 

performance without cost prem i um,  german i um e l ements at prices you can't beat anywhere. Want proof? Phone 

today for 28-page catalog with deta i led data and prices. 

mc s i l icon a n d  germa n i u m  ele-
Complete l i ne of 3 mc a n d  10 

QED ments to meet v i rtual ly any 
combination of speed a n d  envi·  
r o n m e n ta l  c o n d i t i o n s ;  p o w e r  
suppl ies, accessories, and spe
cial  pu rpose elements to user 
spec i f ications. 

QED Electronic Sales, Inc.  
965 N EPPER HAN AVENUE, YONKE RS, N .  Y . •  (914) Y O  8-2200 
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or  a I I  
with D u a l -Trace 
a nd Sweep D el ay 

Here's the new portable oscl l l o� 

scope for D C-to-50 Mc appl ica

t ions.  I t  operates al most a nywhere 

-and under  severe environmental 

condit ions.  It's smal l  and l i ght

with overa l l  d i mensions of  7 X "  

h i g h  x 1 2X "  w i d e  x 22X " deep 

( i n c l u d i n g  e x t e n d e d  c a r r y i n g  

handle) ,  and wei g h s  less than 

r..c��l5..otIt.:Oi.i;;:;;;;;�'I;...:;-",,!" 29 pounds.  

Performance features include: 
Bandwidth (with new P6010 Probe) 

20 mv/d iv t h ro u g h  1 0  v/d iv > 50 Me 

10 mv/d iv > 45 Mc 

5 mv/div > 40 Mc 

1 mv/div  > 25 M c  (Channels cascaded) 

Sweep Rates -5 sec/d iv to 10 nsec/div (with 1 0X Mag.) 

Cal ibrated Sweep Delay-50 sec to 1 )J.sec. 

CRT -New 4" rectangu lar,  operati ng at 10 kv. 

X-V Operat ion -DC to > 5 Mc, 5 mv/d iv  t h ro u g h  1 0  v/div. 

Triggeri n g -To 50 Mc, from Channel  1 or com bined signals 
(both sweeps). 

Type 453 Oscilloscope u.s. S.les Price f.o.b. Se.verton. OreRon • • •  $' ,950 



JUST TOUCH AND READ 
THE 4 1 4A A UTOVOL TMETER 

The 4 1 4A A u tovol tmetcr, a ncw 1 2-range 
al l-solid-state dc vol tohmmcter [rom Hewlett
Packard, gives accurate measurements i m
mediately with  a utomatic ranging. Opera
t ion is simply touch and read. 

The Model 4 1 4A silen t ly  selects correct 
range and pol arity in less than 300 m i l l isec
onds after con tact is made. 80th range and 
polarity appear n an i l l u mi nated display; t he 
reading appears on a mirror-backed, individ
ually cal ibrated taut-band meter. 

DC vol t ages are measured at  sensit i v i t ics 
from ± 5 m i l l ivolts to J 500 vol ts full scale. 
Accuracy is ± 0 .5% of reading ± 0 .5% of ful l  
scale. Input resistance is 10 megohms on the 
two longest scales. J 00 megohms on full
scale ranges from 50 m i l l ivolts up. 

R esistance is presented on l inear scales 
wi th  ful l -scale ranges from 5 ohms to 1 .5 
megohms. C urrent through the unknown is 
1 m i l l iampere up to 5000 ohms, 1 m icro
ampcre above 5000 ohms. Accuracy is ± 1 % 
of readi ng ± 0 .5% o[ full  scale on a l l  rangcs. 

The modular  cabinet is less than 7" high, 
7sls" wide and 1 2" deep. 1t is readi l y  rack
mountable by mcans of available accessories. 
And t he Model 4 J 4A is priced at only $650. 

HERE ARE FOUR 
CA LIB RA TlONS IN ONE 
PACKAGE FROM H-LAB 

Model 6920A is a versat i le  A /0 METER 
A LI B R A TOR, capable of constant vol

tage and constant current  output .  Lts abso
lute  accuracy of 0.2% n 0 and 0.4% on A 
makes it suitable for lab ratory or produc
t ion testing of panel meters, m u l t imcters, and 
other meters having an accu racy of the order 
of J .0% or higher. 

The cal ibrator has been designcd for con
ven ience, and combines in one instrument a l l  
t he outputs needed t o  test t he morc com
mon l y  used meters: DC vol tmeters up to 
1 000 volts, AC vol tmeters up to 1 0 00 volt , 
DC ammeters up to 5 amps, and AC a m meters 
up to 5 amps. 

Model 6920A has been packaged i n  one of 
t he new H-P cabinet modules suitable f r 
bench or rack use ; it occupies Y2 rack width 
when placed i n  a 7" high tandeml relay rack 
moun ting assembly. 

H-L ab's 6920A i 63�"  high by 7'Y,�' wide 
by J I "  deep and i ts weight is 1 5  pounds. The 
price is on l y  $695 .00. For full  informat ion 
on the 6920A, cal l  or write your R MC F ield 
Engineer. 


