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It's Easy To Make 0.1% Measurements 
with the Type 1608-A Impedance Bridge 

Outstanding features are plentiful in thi instrument. Basic impedance accuracy is 0.1 %. High 
phase accuracy permits measurement of D down to 0.0005 or Q to 2000. C, R, L, and G 
parameters are indicated by an in-line digital presentation that includes automatic decimal-point 
location and display of unit of measurement - there are no multiplying factors to remember. 
Appropriate D and Q scales are indicated automatically. A concentric coarse- and fine-balance 
control makes possible rapid bridge balancing. Provision is also made for external biasing of 
components under test as well as for use of external generators and detectors at frequencies to 

20 kc. In short, the 1608-A is the bridge that makes 0.1 % impedance measurements easy. 

Six bridge circuits provide complete phase coverage of the passive half of the impedance plane so that com­

ponents, transducers, filters, equalizers, or other networks can be measured regardless of phase angle. A l-kc 

oscillator and selective detector are built into the instrument as well as three power supplies which provide 

standard EIA test voltages for dc resistance and conductance measurements over a wide range. 

SPECIFICATIONS 

Ranges: 
Resistance: 0.05 mil to 1.1 Mil in 7 ranges (ac or dc) 
Conductance: 0.05 nu to 1u in 7 ranges (ac or dc) 
Capacitance: 0.05 pf to 1100"f In 7 ranges (series or parallel) 
Inductance: 0.05 "h to 1l00h in 7 ranges (series or parallel) 
atl kc: D (series C):0.0005 to 1 D (parallel C): 0.02 to 2 
Q (series l): 0.5 to 50 Q (parallel l): 1 to 2000 
Q (series R): 0.0005 to 1.2 Q (parallel G): 0.0005 to 1.2 

Inductive Capacitive 

Accuracy (at 1 kc): ... 0.1% of reading "'0.005% of full scale except 
on lowest R and l ranges and highest G and C ranges where it 
is ... 0.2% of reading "'0.005% of full scale. 0 and 1/Q accuracy 
are ... 0.0005 ... 5% at 1 kc for l and C; Q accuracy .. 0.0005 ... 2% 
for R and G. At 10 kc, R, l, C accuracy is ... 0.2%. 
Residual Terminal Impedance: R 1 mil, C 0.25 pf. l 0.15 "h. 
Power Requirements: 105·125 or 210·250 volts, 50·60 cycles. 
Type 160B-A Impedance Bridge, $1300 In U.S.A. 

GENERAL RADIO COMPANY LOCAL SERVICE AND REPAIR 

WEST CONCORD, MASSACHUSETTS For your convenience, the New York Office has a 

Service Department, manned by factory-trolned 

service engineers. This Department can supply 

prompt and efficient repairs or recallbration of 

any G .. R equipment. Considerable time can be 

saved by taking advantage of these facilitIes. 

Sales Engineering Office in NEW YORK: Broad Avenue at Linden, Ridgefield, New Jersey 
George G. Ross · J. P. Eadie · Tom H. Muj ica · Richard K. Eskeland 

Tel: N. Y. 212-964·2722 • N. J. 201-943·3140 • TWX: 201-943·8249 
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� dito ial ote 
I n  the April issue, we put a calendar on thi page. Let us know if it helps 

you. In thi is ue, we've gone a step further and added the page on which you 
can find more details. 

This is our first opportunity to congratulate John Redmon (Vice Chairman 
of the North Jersey Section) who was in charge of the Annual Banquet Din ner 
Dance heJd on M arch 15 at the Robin Hood I nn. (We couldn't comment earlier 
because the April issue was hot off the press and in the process of being mai led) . 
Everyone had a great time. There are pictures of the Newly Elected Fel lows, 
Award Win ner, Executive Committee, and some of the celebra nts. What 
you mi  sed! 

Election time has come around agai n .  The Nomi nating omm ittee ( J oh n  
Schwanhaus er, hairman) h a s  prepared a slate for t h e  1 964-5 year. O n  M a y  13, 
at the General Section Meeting, you wil l  have an opportun ity to vote for your 
candidate. orne down and meet your new officers for 1 964-5. 

U nfortunately, we have not as yet been able to automate the production of 
"The Newsletter." Someday, I su ppo e, each group that ha a meeting or function 
to publicize wil l  tell a l l  to a computer. While the information may be sketchy or 
skeletal, every memory that a computer can marshal l  wi l l  be called upon for the 
story. So, in a matter of seconds, the report will be ready for dissemi nation. We 
might go a step further, and have a printer instal led in the me mbers' homes and 
as each bit of information about forthcoming meeting come in, he wou ld 
be i nformed. 

But that is  i n  the future. We are now faced with the reality of the present. 
Each group that wants their activity publicized must get the information to the 
editor. Then thi has to be set in type, proof-read, and arranged in some sort of 
page format, final ly off to the printer. Of course there are all  ki nds of changes 
and a mendments on the way. 

Now the point  of all this is, we arc not as yet computerized. We req u ire 
time to process your information for inclusion in "The Newsletter." We also 
need people to join the staff to work on your material. 

CAL , DAR 
Tuesday, May 5 

PTGCP 
Physics of Failure in onncctors 
Roland B. Lawrence 

8:00 P.M. - Hand Jnn, 
Old ountry Road, Westbury, L. I. 

6:30 P.M. - Pre-Meeting Buffet 

Wednesday, May 13 

Communication Sate l l i tes -
H istory and Evaluation 

Walter L. G lomb, 
Associate Director ITTFL 

Space Communication Lab 

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

6:00 P.M. - Pre-Meeting Di nner 
Cooper Hood Restaurant, 
Lyndhurst, N. J .  

Tuesday, May 19 
PTGAC 
Inertial In Irumentation 
Hugh Riordan, G PL, Kearfott 

7 :4·5 P.M. - North End School, 
edar Grove, N. J. 

Tuesday, Wcdncsdny, Thursfluy 

The Newsletter, May 1964 

May 19, 20, 21 
PTGMTT 
Microwave Symposium 
International Hotel, 

John F. Kennedy Airport, N. Y. 

Thursday, May 21 
"TGED 

lectro-Optic Modulators 
John D. Schlafer, General Telephone 

8 :00 P.M. - United ngineering enter, 
345 East 47th St., N. Y. 

alurday, May 23 
tudent Branch IEEE 
econd Annual Dinner Dance 

Spring Rock Country lub, 
Spring Valley, N. Y. 

7:00 P.M. - ocktails 

8:00 P.M. - Dinner and Dancing 

Executive 
Committee Meetings 

at Verona Public Library 

May 6 
June 3 

The IEEE 

Newsletter 
Published monthly except July & August by 
the North Jer ey ection of the Institute of 
Electrical & lectronics Engineers, Inc. Office 
of Publication: 8 Robin Hood Rd., -
Morris Plains, N. J. 

Volume 10 May, 1964 No. 9 

Deadline for all material is the 25th of 
the second month preceding the month 
of publication. 
All communications concerning The News­
letter. including editorial matter, advertising, 
and mailing, should be add res ed to: 

THE NEWSLETTER 
P.O. Box 275 - Morri Plains, N. J. 

Telephone: FOxcroft 6-1580 

Subscription: 75¢ per year through dues for 
member; $ 1 .50 per year for non-members. 

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

ABOUT ADDRESS CHANGES 

It is not neces ary to inform the North 
Jersey Section when you change your mail­
ing addre. s. The NEWSLETTER and other 
section mailings usc a list provided by 
IEEE's niltiomli headquarters in New York. 
This means the Seclion has no need to main­
tain a mailing list or addressing plate . ec­
tion member hip records are changed when 
Headquarters notifies us. 

REPORT ALL ADDRESS CHANGES TO: 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS, BOX A, LENOX HILL STATION, 

NEW YORK 21, N. Y. 

NEWSLETTER STAFF 
Editor: Bernard Meyer 
Associate Editor: Howard l. Cook 
Associate Editor: Charles Husbands 
Associate Editor: Paul Schwanenflugel 
Advertising Manager: M. M. Perugini 
Office Manager: A. J. LaRouche 

North Jersey Section 
1EEE Executive Committee 

SECTION OFFICERS 
hairman ..................... ....... C. W. Vadersen 

Vice Chairm{1f! ....................... ..... I. Redmon 
Treasurer ............................ 1. P. Van Duyne 
Secretary ................................ . A. Mallard 
Member at Large .. ................ J. W. ordon 
Member at Large .............. A. E. Hirsch, II'. 
Past Chairman ........................ A. W. Parke 

STANDING COMMITTEE CHAIRMEN 
Awards ................................ Dr. J. Mulligan 
Education ................. ................. A. Paparozzi 

Co-chairmal/ ............. ....... . G. Gor s, II'. 
Facilities ..... ........................... R. Winterstein 
History and Procedures ........ F. Polkinghorn 
Membership .................................... R. Nilsen 
Nominations .................... I. Schwanhausser 
Program .................................. R. McSweeny 

Co-Chairman ........................ M. Glander 
Publications .......................... F. I. cott, Jr. 
Pllblicity ...................................... J. O'Grady 

PROFESSIONAL TECHNICAL GROUPS 
Coordinator ...................................... J. Gates 
Automatic Control .................... G. Marmar 
Communication.s Systems ............ G. Karger 
Electronic Computers .................... D. Perry 
Engilleering Writing and 

Speech ................................ Dr. 1. F. Stacy 
Microwave Theory and 

Techn.iques ............................ H. Engelman 
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NEWI 
BALLANTINE SENSITIVE 
DC VOLT/AMMETER 

MODEL 365 

Measures 
1 f-t V to 1,000 V de 
0.001 f-tA to 1 A de 

EXTREMELY WIDE 
VOLTAGE AND 
CURRENT RANGE 

UNMATCHED ACCURACY 
FOR ALL INDICATIONS 

BUILT-IN CALIBRATION 
STANDARD 

Price $650 

DC voltages with the extremely wide voltage range of 1 f-t V to 1 kV and 
currents from 1 nA to 1 A can now be displayed on an analog indicator 
and measured with unmatched accuracy. The Ballantine Model 365 
Sensitive DC Yolt/ Ammeter, with a single logarithmic scale and range 
selector, will measure voltages above 1 mY with a constant accuracy of 
1 % of indication. Currents above 0. 1 f-tA are measured with an accuracy 
of 2% of indication. . 

The accuracy of the Model 365 is supported by a high order of stability 
gained by both ac and de feedback techniques and conservative operation 
of all components. For further assurance of accuracy, a simple and reliable 
internal standard is available to check calibration accuracy and panel con­
trols can correct the calibration, if necessary, in seconds. 
Signal-ground isolation allows floating measurements to 500 volts above 
panel ground, and ac rejection is provided to reduce the effects of com­
mon-mode signals. 
The new 365 is available in both portable and rack versions. 

PARTIAL SPECIFICATIONS 

Voltage . .. ............................... .. .. . .  l,,.,,V - 1 kV Current .............. .... ................. ..... 1 nA - 1 A 

Accuracy .... 1 % of indication above 1 mV Accuracy .... . 2% of indication above 0.1 p.A 

Impedance .................. ..... 1 Mfl above 1 ,."V; Impedance .. . ... ...... .  < 10 kfl above 1 nA; 
5 MO above 0.1 mV; 10 MO above 0.1 V < 1000 above 10 p.A; < 1 0 above 10 mA 

Impedance Between Signal and Panel Grounds: R > 100 MO, C = 0.1 ,."F, 500 V Peak Max 
Usable as DC Amplifier: 100 db max gain, 0.1 to 1 V output for each decade input range 

Write lor brochures giving many more details 

�&\ BALLANTINTTABORATORIES 
� Boonton, New Jersey 

INC. 

CHECK WITH BALLANTINE fiRST rOR LABORATORY VACUUM TUBE VOLTMETERS, REGARDLESS or YOUR REQUIREMENTS rOR AMPLITUDE, 
FREQUENCY. OR WAVEFORM. WE HAVE A LARGE LINE. WITH ADDITIONS EACH YEAR. ALSO AC/DC LINEAR CONVERTERS. CALIBRATORS, 
WIDE BAND AMPLIFIERS, DIRECT·READING CAPACITANCE METERS, AND A LINE OF LABORATORY VOLTAGE STANDARDS 0 TO 1,000 MC. 

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

PTG 

Conl.J[l>onent Parts 

Connector Failure Physics 

Date : 

Tillie: 

Place : 

Subjecl : 

Meeting Notice 

May 5, 1964 

6:30 P.M. 

The Island Inn, 
Old Country Road, 
Westbury, Long Island, 
(Cumberland Room) 

Physics of Failure 
in Connectors 

Speaker: Mr. Roland B. Lawrence 

PROGRAM 

6:30 P.M. to 7 :4·5 P.M. - The Deutsch 
ompany invites you to attend a pre-meeting 

buffet, at the Island Inn, Old Country Road, 
W c s t b u r y ,  L o n g  I s l a n d ,  (C u m b c r­
land Room). 

8:00 P.M. - A talk and question period on 
thc Physics of Failure in Conncctors. 

Subject: Mr. Roland Lawrence will present 
a discussion and laboratory equipment will 
be available to give a demonstration showing 
the catastrophic effect of connector per­
formance under various extreme environ­
mental conditions. The demonstration will 
include the effects at high altitude, higb 
temperature, cryogenic temperatures, arc 
resistance, Silicon vs. Neoprene, contact 
retention, and interfacial seal. Included will 
be a discussion on contact design criteria for 
electrical connectors, including subminiaturc 
types as well as the new Deutsch developed 
floating plate concept. 

The demonstrations are .intended to in­
crease the observers' general knowledge of 
connectors, a wcll as pointers on connector 
design and material criteria during the 
discussion. 

Speaktw : Mr. Roland B. Lawrence had 
more than 20 years of experience in the 
electronic and electrical systems engineering 
field prior to joining the Deutsch Company 
as Dircclor of Engineering and Research 
in J959. 

Mr. Lawrcnce is a professional engineer, 
and is a member of several societies and 
industry groups including the Electronic 
J ndustrics Association, The Aerospace Elec­
trical Society, The Society of Automotive 
Engineers and The American Management 
As ocialion. 

Today, as Vice President for Engineering 
and Research of the Deutsch Company's 
Electronic Components Division, Mr. Law­
rence heads one of the largest groups in 
the world devoted exclu ively to the develop­
ment of materials, designs and products in 
the field of terminations and interconnection 
devices. 

Thi will conclude the PTOCP series on 
Physics of Failures of Components. 

OUE TS ARE CORDIALLY INVITED 
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Communication Satellites - History and Evaluation 
he May 1 3  meet- launches during which communication 

i ng of the North J er- satel l ite designer pondered the prob-
ey ectioll of the lem of active atellite reliabil ity amid 

IEE E  w i l l  address controver ies regard ing the merit of 
i t  elf to the subject passive versus active satel l i tes. [n this 
of " om mu n ication period a series of pas ive reflectors of 
Sate l l i tes,  H i story the cho fam ily were launched and a 

and Evaluation." The speaker, Mr.  number of narrow-band communica-
W. G lomb, Associate Director of tion experiment were performed. The 
the ITT Federal Laboratories Space results of these te t and the related 

ommu nication Laboratory, has been deliberation regardi ng active satellite 
active in  thi field since it begin n i ng. indicated that the pas ive satel l ite cou ld 
The meeting will take place at the not perform an economically u eful 
auditorium of the LIT Federal Lab- fu nction in commercial communica-
oratorie ( ee map) and wil l  commence tion . However, it did have pecial 
at 8 P . M .  The pre-meeting dinner wilJ ut i l ity i n  other areas. 
begi n at 6 P . M. at the Cooper Hood oncurrent with the Relay-Tel tar 
Re taurant, Lyndhu rst. The meeting effort a fea ibility model of a syn-
will be followed by an open hou e at chronous satel l i te, yncom, wa de-
the ITT L Space Re earch Station for signed and built  by the H ughe Aircraft 
tho e interested. om pany under ASA pon or h i p  

T h e  hi  tory of communications sat- and wa ult imately launched in Febru-
el lites tarted with the l au nch of the ary 1963. Fi r t launch re ulted in 
project core satellite in 1959. While communication y tcm m alfunction, 
this wa primarily a stored message presumably due to the mechanical 
type of communication satel l i te, it rigors of launch. A second launch in 
demon trated the fea ibility of  receiving August of that year wa ultimately 
modul ated radio tran mi sion from an uccessful .  Thi atellite, while of 
orbital body. This wa followed shortly l i mited commun ication capacity, ha 
by the ourier satellite which h ad both demon trated the fea ibility of ach iev-

tored me sage and repeater capa- ing and maintaining a synchronou 
bilities. "It demon trated the fea ib i lity altitude atellite. 
of two-way m icrowave tran m i  ions The Speaker: WALTER L. GLO M B  
a n d  e entially demonstrated t h e  total Mr. lomb received his B degree in 

communication repeater concept. Its 1 946 a�d hi� � in 1 948, both .from 

f I lif however wa l imited to �lumbH� Untverslty. In 195?, followlOg a u e u . e, 
. ' . bnef perIod at Paramount PIcture , Incor-

seventeen days by the apparent failure porated, where he wa concerned with the 
of a command relay. development of theater tclevision ystcm , 

There followed a relatively long he joined ITTFL. ince that time he ha 

h i a t u s  i n  com m u nicat i o n  ate l l i te bee.l1 co�cerned. with communi�ation. 
systel�1s 

W.UHII'I0101'f .... [ 
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deSIgn, lOtegratlOn, and analysl . HIS earlier 
errort involve line of ight microwave 
systems for both commercial and military 
application. Thi was followed by equipment 
design and ystem engineering on early 
tropospheric catter y tems in both the 
UHF and microwave region . Sincc 1959 
Mr. Glomb has been directly concerned with 
integration and analy i of communication 

atellite sy tern performance. During thi 
period he ha been primarily concerned with 
system analysi and ground lalion develop­
ment for ourier, Relay, Tel tar, and 
Syncom satellite . 

Mr. Glomb is a member of: the Institute 
of Electrical and leclronics ngineers and 
of Tau Bela Pi. 

MEETING NOTICE 
Dale: 
Time : 
Place: 

ubjcCl : 

peakeI' : 

Pre-Meeting 
Dinner: 

Wedne day, May 1 3  
8:00 P.M. 
lIT Federal Laboratories 
Nutley, . J. 

ommunication atellite 
History and valuation 
Walter L. Glomb 

6:00 P.M. 
ooper Hood Re taurant, 

Lyndhur t, N. J. 

P?·esents 

NESCO 
Chart Recorders 

Laboratory JY Series 

Transistorized Series 200 & 300 

full span ranges: 
fixed or variable 
from Imv to 100v 

chart speeds: 
single or dual speed 
16" per minute to 1" per hour 

chart widths: 
5" or 10" 

response times: 
0.5 sec. or 1 sec. 

accuracies: 
to 0.5% 

sensitivities: 
to 0.25% 

Phone or write for further information and catalog. 

CENTRAL ASSOCIATES 
44 No. Dean St. 
Englewood, N. J. 
(201) LO 8·0808 

11 Commercial st. 
Plainview, L. I., N. Y. 
(516) GE 3·0808 

REPRESENTING 

Alfred Electronics 
Analab Instrument 
CML 
Dielectric Products 
E & M Laboratories 
Elasco, Inc. 

Fleetwood Labs 
Jerrold Electronics 
LEL, Inc. 
Liquid Heat Co. 
Nesco Instruments 
TACO 

s 
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Cough too much? 
Short of breath? 

tt 

ttttH 
tttttt 
it tt 
titttt 
tttttt 

Don't take chances with a Res­

piratory Disease-one of the 

si c k n e s s es of b r e athing. 

Chronic RD afflicts at least 1 
out of every 15 Americans 

today. Don't take chances with 

its most common symptoms­

chronic cough and shortness 

OT breath. Your local Christmas 

Seal organization and the 

National Tuberculosis Associ­

ation say: See Your Doctor! 

EXECUTIVE COMMITTEE REPORT 
Leave it to the M - L 

A. E. Hirsch, Jr., Member at Large 

Scene: Any Executive Committee Meeting of the N JI E E E  
hairman: Gentlemen, I think that this calls for a study and a report 

back to the Executive Committee before we take final action. 
Would anyone care to volunteer for this important assignment? 

] st Committee 
Chairman: I think that's a splendid idea but, of course, with our rushed 

schedule j ust now, l'm afraid we wouldn't be able to handle it. 
2nd Committee 
Chairman: As you know, I'm preparing a paper for the convention so 

wouldn't have time . . .  
3rd Committee 
Chairman: (biting tightly on stubby cigar) 

I t  seem to me, Mr. Chairman, that since the Members at 
Large don't have anything to do anyway, this wou ld be an ideal 
job for them. 

All: (Loudly) Hear! Hear! They don't have anything to do anyway!! 
This popular notion is not quite true. At least it is not true literally since 

the adoption of the Section's newly drafted "Operating Procedures." In this 
imporlant document, which supplements lhe By-Laws of the Section, the specific 
duties and obligalions of all  members of the Executive Committee are spelled out. 
The "Procedure " con titutes a guide for today's Committee and - more 
importantly - a guide for future Executive Committees. Your relatively transient 
Executive staff is now operating with the support of a relatively stable 
operating platform. 

Looking to the "Procedures," one finds that "the duties of the Members at 
Large are primarily to give continuity to the actions of the Executive Committee," 
and that they "perform such other duties a are assigned to them by the 
Chairman." A liberal translation of this might be that the Members at Large are 
general factotums to the Section; they are advisors, consultants, and aides to the 
Executive OD1mittee. During this post merger period, for example, they have 
acted to assure that the best of the parent societies js carried forward to the new 
society. I n the future, the office may well serve as a training ground for positions 
higher up on the Executive Committee ladder. There can be no better 
training ground. 

So, in a sense, it is true that "the M - L's don't have anything to do." To the 
contrary, they have many things to do. By doing them wel l ,  the Section benefits. 

Nominations for 
Basic Science Division 

Nominations for officers of the Basic 
Science Division of the IEEE are as follows: 
Chairman: Gerald J. Herskowitz, Bell Tele· 
phone Laboratories, Murray Hill, New 
Jersey; Vice hairman: John O. Murray, 
Princeton University, Princeton, New Jersey; 
Secretary·Treasurer: Ralph W. Wyndrum, 
Bell Telephone Laboratories, Whippany, 
New Jersey. 

Elections will take place in June J964. 
Other nominations may be sent to: 

Joseph arluccio 
Newark College of Engineering 
323 High Street 
Newark 2, New Jersey 

Medical Electronics Film Available 
Schools, universities, and other interested 

organizations may borrow copies of the 
film "ELECTRONT INSTRUMENTS FOR 
CARDIOLOGY" for group showings, free 
of charge. Produced last year for Channel 
J 3'8 "Science and Engineering Television 
JournaJ" in cooperation with the Instru· 
mentation Division, New York Section, the 
16·mm. sound film describes the lise of new 

electronic instruments in diagnosing heart 

discase. In it, medical and electronics 
experts discuss anatomy of the heart, heart 
catheterization procedures and instruments, 
and a new instrument for measuring blood 
pressure; and revicw case histories which 
illustrate diagnostic procedures. 

To obtain the film, contact Mr. Edward 
A. ohen, Gulton Jndustries, Inc., 212 
Durham Avenue, Metuchen, New Jcrsey. 

1964·65 Nominations 

The Nominations Committee of the 
North Jersey Section of the IEEE 
presents the foJJowing slate of officers 
for 1964-65: 

Chairman ... ................. John Redmon 
Vice Chairman ............ Walter G lomb 
Treasurer ...... .......... Stephen Mallard 
Secretary ...................... J .  W. Gordon 
Members at Large .. John Van Duyne, 

Roger McSweeney 

Election of Officer will take place 
at the General M eeting ill M ay unles 
the E xecutive Committee decides that 
a special ballot is required. 
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The IEEE at NeE 
by Mall Farley 

The end of the fall emester in 
February also concluded one of the 
fulle t program of £EEE-sponsored 
events at Newark oJ1ege of Engi­
neering. Outstanding in the entire 
program, which wa organized by Bert 
Du che, was a eries of technical talk 
by industrial representative . The topic 
of M I  ROELE T RON I S wa well 
handled on Oct. 25 by Mr. H .  Pollack 
of the Kearfott Division of General 
Precision 0.. SWIT HING LOG I 
was di cussed by M r. A .  H. Budlong 
of Bell Telephone Lab on Nov. 22, 
followed three weeks later by Dr. 
Jacobs of the ational Security Agency 
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at 
Headquarters) , 

( "airmail A wards 

who revealed the ecret of SOLVI G 
U SOLVA B LE P ROBLEMS. Lastly, 
the newly developing field of M D-
1 AL ELECT RONICS was explained 
by Mr. B. Schwartz representing 
G ulton Industrie . 

Throughout the seme ter an average 
of one film per month wa shown dur­
ing l u nch hours, featuring such topic 
as "THIS IS N W JERS Y," in addi­
tion to technical film as "TH E  BELL 
SOLAR BATTERY." 

The program concluded with two 
field trip , to WO R-TV i n  ew York 
and the Public Service Sewaren (N. J. ) 
Generating Station during the two 
weeks between the fall and spring 
emester . 

P1'esents 

the new ALFRED 640 Series 
Sweep Generators 

� .. 
. __ .-:.-. . .  

• 

1 to 40 Gc 

lightweight and compact 

almost entirely solid state 

• •• 

5 adjustable frequency/marker controls­

may be used to program fixed frequencies . 

slide rule dial 

Internal leveler amplifier-with optional 
sampling, either external or Internal . 

AM response limited only to Impedance of 
external pulse generator. 

-

Frequency Power Leveling Sampler 

Model Range (Gcl Output Internal External" 

641 1·2 50 mw x 

641 K 1 ·2 50 mw x 

642 2·4 50 mw x 

642K 2·4 50 mw x 

643 4·8 20 mw x 

643K 4-8 20 mw x 

645 8.2·1 2.4 20 mw x 

645K 8.2·1 2.4 20mw x 

647 1 2.4·1 8.0 1 0  mw 

648 18.0·26.5 5mw 

649 26.5·40.0 5mw 

'Samplers Available from ALFRED. 

Phone or write for further Information and catalog. 

CENTRAL ASSOCIATES 
44 No. Dean St. 11 Commercial St. 
Englewood, N. J. Plainview, L. I., N. Y. 
(201) LO 8·0808 (516) GE 3·0808 

REPRESENTING 

Alfred Electronics 
Analab Instrument 
CML 
Dielectric Products 
E & M Laboratories 
Elasco, Inc. 

Fleetwood Labs 
Jerrold Electronics 
LEL, Inc. 
Liquid Heat Co. 
Nesco Instruments 
TACO 
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PTG' 
Elect on Devices 

Electro-Optic Modulators 
A talk on "M icro­

wave - Cavity - Typc 
E lcctro-Optic Modu­
l a t o r s  f o r  S i n g l e ­
Sideband G enera­
tion" will  be pre­
sented by John D. 

Schl afer of General Telephone and 
Electronics Labs. ,  Bayside, New York 
at the next meeting of the N.  Y .  
Metropolitan Profe sional Technical 
Group on Electron Devices. 

The meeting will  be held on Thurs­
day, May 2 1 ,  at 8 : 00 P . M ., at the 
United Engineering Center, 345 East 
47th St., New York, N. Y .  

Election of officers for the coming 
year will  also take place. Tho e 
nominated are : Chairman : R. M .  Fol­
som, I B M, Poughkeepsie, New York; 
Vice- hairOlan: J. W. Gewartowski, 
Bell Tel . Labs, Murray H iD, N .  J.; 
Secretary: R. W. McM urrougb, RCA, 
Harrison, New Jersey. 

Further nominations wil l  be accepted 
from the floor. 

Abstract of Talk 
Single- ideband modulation of co­

herent l ight beams provide a com­
munication mechanism with improved 
signal-to-noise ratio and conserved 
bandwidth. In addition, it provides a 
mechanism of shifting the inherently 
fixed frequency of a laser beam to 
increase its ver atility. 

1964 Spring Stag Get-Together 
Datc : Wedne day, May 20, 1964 
Place : 165th Regiment Armory, 

Lexington Ave. 
between 25th & 26th Sts. 

Time : ocktail & Socializing 
6: 00 to 7: 00 P.M. 
Dinner - 7: 00 P.M. 
Entertainment to follow 

Tickets only $5.75 
For tickets send check to: 

John Floren 
Long lsI and Lighting Co. 
175 Old Country Road 
Hicksville, N. Y. 

Make checks payable to P & r Division, 
New York Section IEEE 

Deadline for Reservations - May 15, 1964 

8 

GAS ANALYSES 
Mass Spectrometry - Gas Chromatography 

Gases in Hermetic Devices 
Doping Gases - Furnace Atmospheres 

GOllOB ANALYTICAL SERVICE, INC. 
619 Springfiold Avenue BerkeleJ Heights, N. J. 

Telephone 464-3331 

Dale: 

Time : 

Place: 

MEETING NOTICE 

Thur day, May 21 

8: 00 P.M. 

United ngineering enter 
345 East 47th Streel 
New York 

llbject : Electro-Optic Modulator 

()Coker: John D. Schlafer 

Tbis talk describes devices which 
produce single-sideband modulation at 
microwave frequencies of coherent 
l ight .  These modulators consist of 
c ircular cylindrical resonant cavities, 
each operating in a TMOlq-Iike mode, 
which contain crystals of pota ium 
dihydrogen pho phate ( KD P) along 
their axes. 

The design considerations nece sary 
to fulfill the phasing requirements for 
suppression of one ideband wi l l  be 
d iscussed. These include a particular 
asynchroni m between the l igllt and 
microwave velocitie to give proper 
microwave pha ing and specific crystal 
orientations to give the proper optical 
phasing. 

Several such modulators have been 
constructed and tested at 3 Gc or 9 Gc. 
The experimental re ult  wil l  be pre­
sented, including optical pectrum 
analyse of the modulated beams. 
The Speaker 

John D. Schlafer received his BS degree 
in EE from Ren selaer Polytechnic Institute 
in 1961. In 1963 he received an MS 
degree in E from Polytechnic In tilute 
of Brooklyn. 

He has been at General Telephone and 
Electronics Labs since November, 1963, 
where he is a enior Engineer. 

ITG 
P ower 

Shaping Up 
The budding PTG- Power Group 

plans on schedu ling its first meeting 
during May.  An organization com­
mittee has written a set of by-laws and 
is presently drawing up a slate of 
officers. The meeting is being held to 
accept the by-laws and elect officers for 
the coming year. 

M r. Herb Bleicher requests those 
interested in attending the meeting to 
contact him at 5 39-6 1 1 1  or Mel 
Nechterlein at Public Service in New­
ark, for the date and place. 

Since only G roup members are el­
igible to vote, those who wi h to vote 
arc urged to become a member by 
sending a check for six dol lars to N a­
tional Headquarters. Or he may send 
it to Herb Bleicher at Jer ey Central 
Power and Light at Punchbowl Rd. 
in Morristown. 

Fairleigh Dickinson 
University 

Student Branch 
IEEE 

Announces 

"Second Annual 
Dinner Dance" 

To be held at 

The Spring Rock Country Club 
Spring Valley, New York 

on 

Saturday - May 23, 1964 
CO KTAIL PARTY-7 : 00 P . M .  

Hot & Cold Rors d'oeuvres 
Unlimited Drinks 

DINNER - 8 : 00 P . M .  
Melon Supreme 

Tossed Green Salad 
Fresh Garden Vegetable Soup 

Sliced Filet Mignon 

Baked Stuffed Potato 
French Cut String Beans 
fce-cream Filled Eclairs 

Dancing and Floor Show 
in the Rotunda Room 

All students, alumni and persons interested 
in the tudent Branch are most welcome and 
encouraged to attend. 
For Re ervations send check or money order 
no later than May 13, 1964 to: 

Paul hristianson 
lectrical ngineel'ing Dept. 

Fairleigh Dickin on University 
1000 River Road 
Teaneck, New Jersey 07666 

Enclosed find check/money order for 
$17 .00 per couple. Please make a 
reservation for me to the F.D.U. Sec­
ond Annual Dinner Dance to be held 
on May 2 3, 1 964. 
Name ................................................. . 
Addres ............................................... . 

Telephone ........................................... . 

SYMPOSIUM ON 
MECHANISMS OF FAILURE 

On Monday, June 15,  1964, a one­
day Symposium on Reliabil ity Prob­
lems in Electronics with emphasis on 
failure mechanisms will be held in the 
air-conditioned auditorium of Weston 
Hall of Newark Col lege of Engineering 
in Newark, New Jersey. 

Those interested in advance detail 
may contact the following : 

Professor R. P. Misra 
onference hairman 

Newark College of Engineering 
323 High Street 
Newark 2, New Jer ey 

Professor Joseph al'pLiccio 
Ba ic Sciences Division 
Newark College of Engineering 
323 High Street 
Newark 2, New Jcrsey 

The Newsletter, May 1964 



BANQUET DINNER - DANCE 

PTG COORDINATOR 
SPEAKS 

John R. Gates 

A in mo t executive job , the Profe -
ional Tech n ical Group (PTG) 0-

ord inator could be, and probably 
should be, thought of a an official 
arranger, meddler, and needier. He 
must try to coordi nate subject matter, 
meeting dates, and finance among the 
many PTGs, a well a with the 
parent and co ponsoring I EE E  Sec­
tion . In thi  , if he were doing h is job, 
he would be medd l ing in the affair. of 
the various PTG Officer , the Section 
Treasurers, and the Section airmen 
of the Program, Education, Publ ica­
tion, and other a ociated committees. 

He al o ha another, and pos ibly 
more clearly defined duty. Thi one 
ha to do with in itiation of the nece -

ary tep for the creation of new 
PTGs. When it become apparent that 
there i need for the development of a 
PTG in a subject area not already 
c vered, the PTG oordinator mu t 
encourage and even arrange for in­
t re ted person to get together. They 
must clarify their purpose and et up at 
least a temporary organization. If a 
National PTG on the desired ubject 

in existence, then the new PTG 
hapter need only secure local Section 

spon or h ip or the joint pon orship of 
everal section . If no national PTG 

on thi subject exi t then one must be 
tarted. Thi explanation ha been a 

gros over-simplification but I believe 
it may erve to point u p  the "arrange" 
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part of the PTG oordi nator' dutie . 
The number of PTGs already i n  

e x i  tence is ub tantia l .  The PTG 
Manual publi hed early in 1963 Ii t 
29. At thi  writing, 1 am ure the 
number i greater. The North Jersey 
Section is the direct ponsor of 5 PTOs 
on the subject of A utomatic ontrol ,  

ommun ication Sy tems, E lectronic 
omputers, Engineering Writing and 
peech, and M icrowave Theory and 

Techniques. A ixth, Power, is in the 
fi nal tages of organ ization . In addi­
tion, North Jer ey co-sponsor several 
other chapter with the New York, 
L o n g  T l a n d ,  on n e c t i c u t  a n d  
Princeton ection . 

Why am 1 tel l ing you all  th is? 1 am 
not trying to impres you with the ize 
and importance of my job as 0-
ordinator. The above i an ideal ized 
version of the job. 

L wou ld l ike to leave these two 
thoughts with any of you who have 
read this far: 

Fir t, if any of you have anyth ing to 
do with upplying reque ted informa­
tion to the oord inator, plea e do it. 
He has a need to know. We wouldn't 
even turn down vol unteered informa­
tion, if you feel it would be of help. 

Second, if  I have ucceeded in 
getting acro the fact that this job 
need to be man ned by a per on with 
good per ua ive power, and lot of 
time to devote to the welfare of I EEE, 
plea e be on the lookout for h im. 

Again,  volu nteer are a lway of 
intere t .  

Are you applying? 

Presents 

I'E�I 7 s�rip.type 
� microwave 

components: 
reliable. compact. light weight. low loss 

low cost. compatible. available 

binary power dividers 
high Isolation mixers 
bandpass filters 
high Isolation hybrids 
low pass filters 
power combiners 

monopulse comparators 

SSBSC modulators 
special components 

Matched component assemblies: 

VHF telemetry and antenna preamplifiers 

laboratory receivers 

Phone or write for further information and catalog. 

CENTRAL ASSOCIATES 
44 No. Dean SI. 11 Commercial St. 
Englewood, N. J. Plainview, l. I., N. Y. 
(201) lO 8·0808 (516) GE 3·0808 

REPRESENTING 
Alfred Electronics Fleetwood labs 
Analab Instrument Jerrold Electronics 
Calvert Electronics lEl, Inc. 
CML Liquid Heat Co. 
Dielectric Products lumatron Electronics 
E&M Laboratories Nesco Instruments 
Elasco, Inc. TACO 
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PTG 
AlUltonlatiic Control 

Inertial Instrumentation 

Mr. H ugh Riordan of Kearfott 
Division of General Precision wi l l  
speak on u nconventional i nertial instru­
mentation. The meeting wil l  be held 
at the North End School in Cedar 
Grove on M ay 1 9, at 7 :45 P . M .  

This promises t o  be a most i nterest­
ing and informative talk.  

Abstract 

Mr. R iordan wi l l  d iscuss among 
other thi ngs, gyros that operate with­
out the u e of fly wheels, and accel­
erometers that operate without proof 
mass. His talk wi l l  i nclude current 
status and applications of these devices, 
as we ll  as future growth potential .  
Fi nal ly he wil l  indicate the trends that 
future inertial  i nstrument development 
may be expected to follow. 

The Speaker 

Mr. Riordan holds a BME and MME 
from Rensselaer Polytechnic Institute. He 
has been actively engaged in Inertial 
G uidance and Missile Control since 1 948. 
His background includes work on the first 
inertial guidancc equipment developed in 
the U. S. at urtiss Wright Columbu . The 
remainder of his career has been shared 
between Applied Physics Laboratory at 
John Hopkins and Kearfott. 

1 0  

PHASE METE RS 
Di rect R e a d i n q  i n  D eg rees 
0.00 1  c p s  to 1 8 , 000 m c  
Accuracy 0.050 o r  1 % 

D E L AY L I N E S 
M i crowa v e  to Audi o 
0.01  u s  to 200 m s  

Vari a b l e  Tapped F i xed 

AD-YU EL£'CTRONICS INC .  
249 TERHUNE AVE . PASSAIC, N J 

PTG 

� lectronic COJl.nplUlterlS 
ON-LINE 

REAL TIME SYSTEMS 
MEETING NOTICE 

SubjecL : 

Spenker: 

Date : 

Place : 

Time : 
Pre-meeting 

Dinner : 

Systems Engineering For 
On-Line Real-Time System 

Mr. Samuel Levine, 
As istant Vice President, 
The Teleregister 
Corporation 

May 1 9, 1964 

Arnold Auditorium, 
Bell Telephone Laboratorie , 
Murray Hill, New Jersey 

8 : 00 P.M. 
6 : 00 P.M. at 

Wally's Tavern on the Hill, 
Bonnie Burn Road, 
Watchung, New Jersey 

The system design of on-line real­
t ime data processing systems is con­
cerned with such factors as peak rates, 
congestion points, fast response t imes, 
and data transfer, proce sing and 
storage require ments, a wel l  as the 
input  and output req uirements at the 
man-machine interface. Approache to 
the analysis of these requirements wi l l  
be  d iscussed and related to  specific 
systems solutions. 

Mr. Samuel Levine is Assistant Vice 
President and Director of the Systems 
Division of the Teleregister Corpora­
tion in Stamford, Connecticut .  He has 
done sign ificant work i n  the field of 
data processing, making major con­
tributions in the conception, develop­
ment, design and implementation of 
integrated on- l ine, real-ti me data-proc­
essing and data-communications sys­
tems for airl i ne and rail passenger and 
hotel reservations, savings banks, and 
stock brokerage i nformation systems. 

M r. Levine, author of a number of 
techn ical paper , is a Sen ior Member 
of the I EEE, a member of the ACM 
and AAAS, I EE E  Computing Devices 
Committee, and Sy terns Science Com­
mittee, and is chairman of the Prize 
A wards Committee of AFI PS. 

Mr. H. Eaker, in his capacity as Project 
Manager, is one of the team at the Goddard 
Space Center, Greenbelt, Maryland who 
have worked hard to make the CHO ] [ 
project a success. 

He was born in Blair, Oklahoma in 1918 
and graduated from Blair High School in 
1 936. He went to enlraJ Stale and 

received a BS in ngineering from George 
Washington University in 1950. 

He served in the U. S. Coast Guard from 
1941-1946 with the final rank of Chief 

Radioman before joining the Goddard Space 
Flight enter in 1 960 as a enior Engineer. 

ECHO II PROJECT 
A meeting of the Communications 

and Electronics Division of the New 
York Section I EE E  will be held at 
7 : 00 P . M . ,  Wednesday M ay 1 3, in 
Room 1 25 B  of the U n ited Engineering 
Center, 345 East 47th St.,  Manhattan. 

"The ECH O  1 1  Project" is the topic 
of the evening and the speaker is 
Herbert L. Eaker, of the Goddard 
S p a c e  F l i g h t  C e n t e r ,  G re e n b e l t ,  
M a ryland. 

Experiments using the ECH O  rigid 
pa sive satel l ite are continuing at a 
rapid pace. Although the ECHO I ,  
wh ich was lau nched in A ugust ] 960, 
was unable to mai ntain its pherical 
shape in the extreme environs of outer 

pace, the rather deep scinti l lations 
wh ich wcre observed after the sphere 
entered the eclipse did provide signif­
icant data for experiments in radar, 
optics and communications. 

M r. Eaker will  discuss the results of 
the experience gained with ECHO 1 
and the econd generation satellite, 
ECHO I I . H is presentation will  review 
the new material , ind uding a three 
layer laminate, which have made pos­
sible a more rigid spherical shape that 
can be maintained over a long period 
of t ime in space. After considerable 
research and testing this material was 
used, i n  conj u nction with a controlled 
inflation system of novel design, i n  the 
construction of the ECHO I I , which 
wa launched i nto orbit on Jan uary 
25, 1 964. 

M r. Eaker's paper will  cover the 
laboratory investigation of balloon 
materials, inflation techniques and data 
gathered from two vertical lau nches of 
full size spheres using a Thor veh icle. 
Hangar tests of full scale balloons at 
Lakehurst, New Jersey have provided 
additional data on the stress and radio 
reflectivity of the sphere .  

Back-scatter measuring techniques, 
developed for determining the reflec­
tivity characteristics of the sphere at 
various pressure levels, have i ncluded 
frequencie in the L, S and C bands. 
Radar measu rements of the orbiting 
sphere, made i n  the frequency range 
from U H F  to the C band, have 
indicated some freq uency dependence 
and scintil lation level .  

Whi le de.finite conclusions concern­
ing the results of the ECHO I I  experi­
ments h ave not been drawn, a sum­
mary of the work to date will  be 
outlined. 
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new 
compact 

Tektronix 
oscilloscope 

a Here's a h i g h -
® performance 

osc i l loscop e  featu r i n g  
operational s i m p l i c ity a n d  
versat i l ity t h ro u g h  a new 
series of p l ug - i n  u n its. 
Presently, you can select 
from 1 2  ampl ifier u n its and 
5 t ime- base u n its. 

K nowi n g  you r  a p p l i cation 
area, you select those 
u n its that fit you r  needs. 
Some of the genera l - p u rpose 
p l u g - i n  u n it com b i nations 
ava i l a b l e  i nc l u d e  those for 
low-level a p p l i cations, 
d ifferential  a p p l i cations, 
m u lt i -trace a p p l ications, 
w i de- ba nd a p p l i cat ions,  
sweep-delay a p p l ications, 
among other presentations. 
A speci a l - p u rpose p l u g - i n  
com b i nation e q u i p s  t h e  
osc i l l oscope for sam p l i n g  
a p p l i cations, i n  w h i c h  t h e  
i nstru ment becomes a 
low-drift sam p l i ng system 
as easy to operate as a 
conventional osc i l loscope, 
but with sensit iv ity and 
bandwidth poss i b l e  o n l y  
t h ro u g h  sam p l i n g .  

W i t h  a n y  combi nation of 
p l u g - i n  u n its i n  the 
osci  I loscope - i nc l  u d i  ng 
the same type a m p l ifier 
u n its in both channels  for 
X-Y d isp lays -th i s  new 
val u e  package p rovides 
you with " no- paral lax" 
d isp lays and sharp trace 
p hotogra p hy. 

For m ore i nfo rmati o n  o n  either 

m o d e l  o f  t h i s  new Osci l loscope 

and any c o m b i nation of  

P l u g - i n  U n its, p lease call  your 

Tektro n i x  F i e l d  E n g i neer. 

I 
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easi ly adapted to 
particular needs 

The 2A61/2B67 Plug-In Unit  comb ination - i l l ustrated 
with Type 561 A - e q u i p s  the oscil loscope 

for low-level differential applications. 

features 
NEW CRT . . .  with an i n ternal 
g l'at icule and control lable edge 
l ight ing . . .  regulated power 
s u p p l ies . . . regulated dc 
Ileater supply . . .  Z·axis i n p u t  
. . .  3.5·kv accelerating poten· 
t ial  . . .  amplitude cal ibrator . . .  
and operation from 1 05v to 1 25v 
or 2 1 0v to 250v. (The Type 561 A 
operates from 50-400 cps and 
the Type RM561 A operates 
from 50-60 cps,) 

Type 561 A (shown i n  low level 
appl ication) . . .  . $470 

Type RM561 A (shown in 
$weep delay appl ication) 525 

Oscilloscope prices without 
plug-in units. 

Plug- In  U n i ts : 
Prices as low as $ 1 05 for ver­
tical ampl ifier and $ 1 75 for 
t ime-base generator. 

U.S. Sales Prices, Lo.b. 8eaverton. Oregon 

The 3A1 /3B3 Plug-In Unit  combinati o n -il lu strated with the rack-mount model, 
Type RM561 A -equips the oscil l oscope for high-sensitivity, wide-band, dual-trace 

operation and sweep-delay applications. 

The rack-mount model occupies only 7 inches of standard rack height. 

Tektronix, Inc. UNION FIELD OFFICE 
400 CHESTNUT STREET • UNION, N. J. • Phone 688-2222 I 
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8 ::,:::.. QAfff toe� 
... .. ..  • 

rfj) MODEL 46lA A M P L I F I E R  

NEW � 1 50 MC LAB 
AMPLI FIER HAS MANY 

U N IQUE FEATURES 
C h e c k  j u s t  a f e w  u n i q u e  f e a t u r e s  o f  
H ew l et t - Pa c k a rd ' s  M o d e l  46 1 A  ge n e ra l  
pu rpose sol id -state lab ampl if ier: 

J/ Response ±1 db from 1 ke to 150 me. 
J/ 20 and 40 db gain. 

J/ Wide frequency range. 

J/ 50 ohm input impedance. 

A compa n ion Model 462A - of the same 
confi guration - i s  desi gned to give 20 or 
40 d b  ampl if ication fo r non-si nusoidal  s ig­
nals.  It provides up to 1 volt  pea k-to-pea k ,  
with r ise and fa l l  t ime u n d e r  4 na nosec­
o n d s ,  a n d  l es s  t h a n  5 %  overs hoot a n d  
r inging o n  l eading o r  tra i l i n g  edges. 

Among the many uses of these new <tiJ am­
p l if iers a re loop ga i n  measurements, pre­
a mpl i fer for voltmeters, osc i l loscopes a nd 
counters, measurement of wide ba nd noise 
and V H F  signals ,  pu lse prea mpl if ier, l i near 
a mpl if ier. 

Price of either amplifier is $325. Why not 

check your RMC Field Engineer for appl ica­

tion info on hp 46 1A/462A? 

INSTRUMENTS 

SANBORN 

MODEL 

770lA lOOMM 

S I N G LE-CHAN N E L  

W I D E  CHART 

RECORDER 

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

SANBORN I NTRODUCES 
WI DE CHART RECORDER 

Sa n born's new 1 00 m m  wide channel ,  portable 
reco r d e r  d o u b l e s  reso l ut i o n  of c o n v e n t i o n a l 
channel  widt h .  

T h i s  new Recorder, Model 770 l A, enables you 
to read crit ica I levels of force, stra i n ,  velocity, a nd 
d i splacement with greater c la rity and mea n ing. 

Model 7 70 l A  has fou r  push button-selected chart 
speeds a n d  a choice of sol id-state p l ug- i n  a m pl i ­
fiers. Bes ides greatly i n c reased trace resolution,  
Sa n born Model 770 l A  provides: 

• Plug-in signal conditioning capabilities for 
D C, low level, carrier, AC transducer & 
other signal inputs; 

• Four recording speeds from 0.5 mmlsec. to 
50 mmlsec.; 

• Full scale frequency response DC to 30 cps 
within 3 db; 

• Linearity better than ± � %  of full scale; 
Sensitivity (with high gain preamp) of 1 
microvolt! chart division. 

B u i lt - i n  electrical l i m iters i ns u re recorder rel ia ·  
b i l ity b y  providing ga lvonometer d a m p i n g  at a l l  
t i m es.  The size a n d  weight of th is  s ingle-chan nel 
recorder m a ke it convenient for test be n c h 
instrument operat ion, f ield operation or rack 
mount i ng. 

Your Field Engineer at RMC is standing by with 
ful l  specs to meet your particular appl ication 
needs. 


