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North Jer ey 
eetion Tour 
Kodak Processing Laboratory 

heduled for Tue day, January 1 7 , 1967. 
at 7:30 P . M ., the tour will cover the proc­
cssing laboratory in Fair Lawn. New Jer ey. 
The film developed here includes 8mm and 
1 6m m  Kodachrome amateur movies. kta­

chrome commercial movie film and :lmateur 
Ektachrome products. The group wil l  be 
l imited to forty people. first come, ftr t served. 
A map will  be supplied with verification of 
reservation. 

The tour will la t about on hour and rl 
half, followed by coffee and cak. and an 
informal di eu sion of photographic prohlems. 

RESERVATION SLIP 
THOMA OMBRFORO 
Public erviee o. 
80 Park Place 
Newark. N. J. 07 1 0 1  
Room 249 

1 plan to attend the Kodak lour on Janu-

ary 1 7, 1 967. I will bring gue t . 
Name ..... . 
Address ...... ....................... .......... ....... .......... . 
Tel. 

North Jer ey 

Power Chapter 

ince John Dierck ha moved from the 
orth Jer ey area, Jack Gil l  was elected to 

take hi place as chairman. Change are 
noted below: 

hnirmnn 

JA K ILL - 622-7000 
Public rvice F1cctric and a' o. 
XO Park Place 

ewark, New Jerscy 07 1 0 1  

i.·c- hnirmnn 

Jo I· PI! KROSKI - 539-61 I I 
Jersey entnll Power & Light ompany 
M rristown. New Jer�ey 

Progrnm hnirmoll 

PA L WAT ON - 539-6111 
Jersey entml Power & Light ompany 
Morri town, New Jersey 

M"mbcr hill Chairmnn 

R. SMITIlLI Y - 624-7500 
ederal Pacific Electric ompany 

50 Pari treet 
Newark. New Jer ey 

NORTH JERSEY SECTION 

ANNUAL BANQUET-DANCE 
Saturday, February 4, 1967 

Palsfair House 
Eagle Rock and Prospect Avenue 

(opposite Pal's Cabin and Korvettes) 

West Orange, N. J. 

6:30 P.M. - "Dutch Treat" Cocktail Hour 
7:30 P.M. - Dinner 

Following the dinner, el low Awards wil l  be pre ented to the nine orth Jer ey ection 
Member who have been newly elected a ellow . Previou Iy elected Fellow will be 
i ntroduced. 

A special treat for the evening will be a t[llk by Henri . Bu ignie • Vice-President of 
the I nternational Telephone and Telegraph o. on "A Look at the uture." 

Dancing will tnrt about 9:30 P. M .  

RE ERV ATION OUPO : 

To: Mr. arl Torrell 
9 olony ourt 
Summit, . 1. 

Enclo ed please find my check (or 
money order) made payable to the North 
Jer ey Section T in the amount of 
$ . . . . . . ........... . . . . ($7 each) for which 
please reserve in my name .. .. . . . . ....... . 
tickets for the orth Jersey ecti n' An­
nual Section Dinner and Dance on 

ebr uary 4, 1967. 
Name (plea e print) 

Addre 

2 

Enelo ed al 0 i a tamped, elf-
addre ed envelope to expedite return of 
the ticket to me. (I f re ervation coupon 
is received after January 20, or without 
tamped elf-addressed envelope or pay­

ment, ticket will be held at the door.) 

I would appreciate having the follow­
ing membcr( ), who I expect to requc t 
reservation, eated at my table: . . .. . . . .. . .. . 

Thank -

North Jersey 
Reliability 
Dormancy and Storage 
Failure Data 
Onl : 

Thursday, January 1 9. 1 967 

PIn : 
Newark ollege of I-ngincering -
Alumni enter. emimlr Room 

Timl': 
5:00 P . M .  to 6:30 P. 1. 

I)caker: 
dwin W. Kimball 

Mr. Kimball (jr�l became familiar with 
climatic and dynamic environment test on 
mil itary equipment when he joined the ignal 

orps ngineering Laboratories in 1 950. 
Later. after a hort tour of duty wit h the 
New York Ordnance Di trict and We tern 
Electr ic  o m p a n y ,  he t r a n  [erred to the 
Rocketdyne Division of North American 
Aviation. Here he wa re pon ible for en­
vironmental qualification te  t ing on com­
ponents of the Rcd�tonc and Atlas rocket 
engines. I neillded in the hardware were var­
iou type of liquid oxygen and fuel v,llve 
a well a turbopump uba 'emblie. and 
m<tny other mechanical ilem . 

AI Aerojet ener:1l. Kimball performed 
malfunction analy i stlldie on non-electronic 
component of the Titan propulsion ystem. 
At Martin ompany he first headed Pershing 
failure analysis and more recently supervi ed 
SPR I NT reliabi l ity analy i .  He is presently 
engaged on an RAD contract to tudy 
"0 rmant Operating and torage ffect on 

lectronic qllipment and Part Reliability." 
I I e  authored the cction on malfunction and 
failure analysis for the Reliability Handbook 
now being printed by M c  raw Hi ll and has 
written numerous paper on failure analy is 
for technical journal and sympo ia. Mr .  
Kimball received h is  B degree from olum­
bia University. 

Thi meeting will be the econd meeting 
of the new section group. Members, future 
member and non-members are requc ted to 
comment on times, places and ubjects for 
future meetings. Participation in the group 
is desiriable. omment may b� directed to 
the roup hairman or any of the Pro-
visional Officcr . 

New York Computer Group 
Evaluating Computer Hardware 
and Software 

On Monday, January 16, the omputer 
roup will meet at the Bra s Rail (43rd t. 

& 5th Ave, NY ) to hear a panel di cu sion 
on evaluating computer hardware and oft­
ware. The pancl will  con ist of a de igner 
from , a  con ultant from Auerbach, and 
a u er from hell Oil .  

The meeting will be held j inlly with the 
Associntioo for omputing Machinery and 
the Data Proce sing Manufacturers A ocia­
tion. The bnr will be open at 5 :  30. dinner 
will start at 6: 30, and the program will  b�gin 
at 7 :  30. For re crv3tion call herman Blu-
menthal, U nion arbide, 2 1 2  - 55 1 -5532.  
Member of I A M or OPMA: $5,  
non-membcr : 
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The IEEE Newsletter 
Published monthly except July & August by 
the North Jersey Section of the I n  titute 
of lectrical & Electronics ngineers, I nc. 
Office of Publicat ion : 9 itt le John Road, 
Morri Plains, N. J. 

Volume 13 January, 1 967 No. 5 

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

All communications concerning The News­
letter, including editorial matter, adverti ing, 
and mailing, should be addressed to: 

THE NEWSLETIER 
c/o Staff Associates 

P.O. Box 275 - M orris Plain , N. J. 
Telephone: 398-5524 

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

econd la s Postage Paid 
at M orris Plains, N. J. 

ABOUT ADDRESS CHANGES 

REPORT ALL ADDRESS CHANGES TO: 

INSTITUTE OF ELECTRICAL AND ELECTRONICS 

ENGINEERS INC., 345 EAST 47th STREET 

NEW YORK, N. Y. 1 00 1 7  

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

NEWSLETTER STAFF 

Editor: A. R. D'heedene 

School Affairs Editor: Gene R. O'Brien 

Associate Editor: David Wiener 

Associate Editor: Fred T. Grampp 

Advertising Manager: M. M. Perug ini 

Executive Committee Meeting 
at Verona Public Library 

Fir t Wedne day of ach Month 

North Jersey 
IEEE Executive Com,miuee 

1966 -1967 
ection Officer 

"airmail ........................ tephen A. M allard 
Vice Chairman ...................... Bernard M eyer 

ecretary .............................. M erle M .  Irvine 
Treasurer .............................. Jo eph 0' rady 
Member·at-Large ................ Herbert Blaicher 
Member-at-Large .................... Barry Mindes 
Past "airmail .................... Walter . Glomb 

tanding ommiu' bairmen 
Awards ......... ................... Lawrence J .  Lunas 
Educatioll .............................. John Zemko ki 
Group Coordinator ........ Robert G, okol ki  
History and 

Procedures ........... .... ..... M orri D. Hooven 
Membership ..... ....................... William Heiser 
Nominatillg ........................ John K. Redmon 
Publicatiolls ........................ am Petrokofsky 
Publicity ... ..................... M .  H. Nuechterlein 
Program ................... .. ................... arl Torell 
Stlldelll AUairs .... .............. Prof. 1. W. arle 
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CALENDAR 
Details 

Tbursday, January 12 on flag!' 

J INT METR POLITAN - E INEERl G MANAGEMENT ............. ........... 6 
6 : 00 P . M .  - ' How to Become a More tfective M anager" - Workshop And Panel 
Di cu iOD at Island I nn, We tbury, Long 1 land. 

J INT METROP LlTA - ELECTRON DEVI E ............................. ........... 4 
8 :00 P . M .  - "Overlay Tran i tor for V H F  and UB Power eneration" by D. R .  

arJey o f  R ,  . . a t  eneral Telephone and Electronics Laboratories, Bay ide, 
ong J land. 

JOINT METROPOLITA - ENG! EERI IN 

MEDl INE AND Bl LOGY ......................................................................... _...... ] 7 
: 00 P . M .  - "Analytic and omputer Technique in medicine" by Dr. Hiram Hart 

of ity ol lege and Montefiore Ho pital at Rockefeller Uoiver ity, New York ity. 

MondllY, ]llnunry 16 
EW YORK - COMPUTER .............................................................................. 2 

6 :  30 P.M, - Pan I discus ion on computer hardware and oftware at Bras Rail, 
43rd treet and 5th Avenue, New York ity. 

Tue dny, Jnuuar 17 

ORTH JER EY C'flO ..................................................... .......................... 2 

6 : 30 P.M .  - Tour of Kodak Proce ing Laboratorie, air Lawn, N. 1. 
EW YORK. E '1'10 ._ ......... _.................................................... ..................... 15 

7 : 00 P . M .  - Vi it to Anheuser-Bu ch Brewery. 

NEW YORK - COMTE H ............... ............................................................... 16 
" witching y tenl' and Iheir Applications" - Lart of it Lecture cries. The la t 
two lecture are : ebruary 1 4, . Levine - "Electronic entral ffice ystem'" 

ebruary 2 1 ,  R. . Pella - " lectronic PBX ystem ..
.
. 

� cdn doy, JUlIuory 18 

ORTH }ER EY - PO� ER ......... _ ......... _........................................................ 15 
7 : 30 P . M .  - .. he Engineering of H V D  Tran mi ion ystem " - A. J .  Molnar 
of eneral lectric o. at ler ey entral - New Jer ey Power and Light 0., 
Morristown, ew Jer ey. 

PRl E'fON - MAG ETIC ............................................................... .............. 18 
8 : 00 P.M . - "The Low Temperature ftecL of Oxide Surface Layer on Thin 
M agnetic Film II - Dr. . Baged rn of Bell Telephone Laboratorie at M urray 
Hall,  Queens ampu , Rutgers Univer ity, New Brun wick. 

Thur dny, Jnnuory 19 
ORTH JER EY - RELIABILITY ............................................................... . 

5 : 00 - 6 : 30 P.M, - "Dormancy and tor age Failure Data" dwin W. Kimball 
of M artin o. at Newark ollege of ngineering. 

Tu doy, Januury 24 

JOINT METR P UTAN - RELIABILITY .................................. ...... ........ .. 
8 : 00 P . M .  - " How to Attain Reliability with xisting Parts" - Jonn outinho of 
Grumman Aircraft o. at enerai Telephone Lab . Auditorium, Bayside, Queens. 

Thursduy, J anuurY 26 

JOINT M. TROPOLITAN - MEA REMENT ..................... ...................... .. 
2 : 00 P . M .  - In pection of electronic facilities of Lincoln nlOnel. 

ORTH JER EY - OMTE II ............................................... .. ............... . 
8 : 00 P.M, - "Applications of P M in Telephone Plant" - W. L. Ro , Bell 
Telephone Laboratorie , at M urray Hill, New Jer ey. 

EW Y RK - BA 1 
9 : 00 A. M .  - 5 : 00 P . M .  -
Technology, Hoboken, N. 1. 

\Vedll dny, Februory 1 
IE CE ................................................................... . 

eminar on J ntegrated ircuit at teven In titute of 

nturday, Februnry 4, 

NORTH JERSEY ANNUAL BANQUET - DANCE ..................................... . . 
6 : 30 P.M.  ocktails, 7 : 30 P.M, Dinner, e l l  ow Awards, Henri Bu ignie will peak 
on "A Look at the Future" - At Pal'fair HOll e, 438 Eagle Rock Avenue, We't 
Orange, . I. 

Tbur day, February 9 

J INT METROPOLlTAN - ENGINEERING MANAGEMENT ....................... . 
7:30 P . M .  - " M anagement of Profe ional Per onnel" ympo illm at ITT 

ederal Lab, Auditorium, Nutley, New Jer ey, 

Monday, F bruury 13 
JOINT METR POLlTA - IN TR MENTATJON 

AND MEA REMENT ......................................................................................... . 
7 : 00 P . M . - Fir t lecture of pring Lecture erie -"Nature of Product Variation" 
"Nature of M easurement Variation"; "Obtaining and ollecling of Data" at We tern 
Union Auditorium, 190 We t Broadway, New York ity. 
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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. 

CHAmMAN'S 
CORNER 

Your Executive ommittec i charged with 
the respon ibil ity of representing and erving 
you in the I E. To this end it is composed 
of 23 members: 7 elected officer , the hair-
man of 1 0  t anding ommiltee , and the 

hairman of t he 6 roup hapter within 
the ection. 

The xecutive 
tivitie of the 
and Joint hapt.cr- ection meetings, pon or 
lecture erie on topic of importance to the 
membership, nominate outstanding ection 
members for national I E I, awards and 
recognition, publi he the N wsletter to in­
form member of the ection's activilie , and 
represents North Jer cy I E member in 
the National organization. 

One form of repre enlation is shown i n  the 
action taken by your xecutive ommiUee 
at its eptember meeting. At this meeting 
there was a thorough discu si n of l he major 
complaint of the ection' membership as 
known by the xecutive ommiltee. This 
discu ion re ulted in the ommittce pa ing 
four resolution which it  wa fell accurately 
renect the views of the ection' membership. 
The letter which forwarded these re olutions 
to Headquarter wa publi hed in the 0-
vember New letter. The reply was received 
from Mr.  M acAdam, Vice·Pre ident, J E. 
is reproduced on this page. 

The xecutive ommittee exi t only to 
serve you. You are urged to inform them 
of any ugge tion you may have (a com· 
plete Ii t ing of addres e and telephone num­
ber appear on page 10 f the October 
New letter ) .  You are al 0 urged to attend 
the xecutive ommittce' monthly meeting 
which is held in the down tair onference 
Room of the Verona Public L ibrary at 7 :  30 
P.M.  on the fir t Wedne day of each month 
( except July and Augu I ) .  

Dear M r .  Irvine: 

W. K. Ma Adam 
195 Broadway 
New York . Y. 10007 
October 1 0, 1 966 

Don ink ha forwarded t me your leller 
of eptember 23 ,  tran m itt ing the four re olu· 
t ion approved by the NOl1h Jersey ection 

xecutive omm itlee in view of my intere t 
a hairman of the ections ommittee. Don 
and T both appreciate the intere t of the 
members of the North J er,ey ection in 
making the e con tructive ugge tion . 

A you know, the Board of Directors met 
in Augu t to con ider the pecific ugge tion 
of the ection , roup and Committee for 
improved and expanded services made po · 
ible in conjunction with t he due increa e.  

M y  letter of M ay 3 1  to all ection hairmen 
requested recom mendation in thi regard. 

4 

POSITIONS AVAILABLE 
Good Opportunity. for 

CIRCUIT DESIGN ENGINEER 
PRODUCTION ENGINEER 

TECHNICAL WRITER 
Apply 

AO·YU ELECTRONICS, INC. 
249 Terhune Ave., Passaic, N. J.  

(201) 472-5622 

In preparation for t he recommendation to 
the Board, the xecutive ommittee tudied 
in detail variou alternatives including t he 
po sibility of including all or part of one 

roup member hip in the annual due as 
covered in your Re olution No. 3 .  The co t 
to t he In titute in term' of reduced income 
proved to be prohibitive, however, since this 
plan would leave little or nothing for in­
crea ed or expanded service after caring for 
the current deficit and rebui lding of our 
re erve. A detailed discu sion of the plans 
ultimately recommended by the xecutive 

ommittee and approved by t he Board will 
appear in the October P T R U M .  I t hink 
you and your xccutive ommiuee will  find 
this informative and helpful. They do provide 
a measure of additional built·in upport for 
the Group and publication for the purpo es 
which you have tated. 

In  connection with your Re olution No. I, 
improved ection upport, there is an item 
in the Board approved plan for approximately 
$70,000 for increa ed support for ection , 

hapters and tudent Branche . Whether the 
ect ion support will  be i n  term of i ncrea ed 

"per member rebate" or "ba ic allowancc" 
remains to be worked oul, but the basic 
purpo es of your Re olution will  be con· 

idered favorably. 

Your Resolution No. 2, 1 believe, has been 
largely cared for by t he recent improved 
performance in t he omputer. Don Fink. 
report that complaint letters are currently 
running at an all  time low. However, if 
there are specific recent i nstance which need 
attention the staff will  be glad to correct 
them if you will  advi e t hem. 

Resolution No. 4 uggests more favorable 
due treatment for recent graduates. This 
certainly ha merit. A' you know, the pre -
ent bylaw make a $ 1 0  reduction for one 
ycar after graduation. Graduate tudents, of 
cour e, arc carried at the $5 student rate. 
Thi year, for t he first time, students grad· 
uating in J une will have their Tn titute memo 
bel' hip carried to December 3 1  without 
c harge. Thu , they in etTect will  receive 
In titute membership for a total of 18 months 
after graduat ing at the reduced fee of $ 1 5 .  
I n  t h e  new budget w e  are considering the 
po ibility of a more prolonged reduced rate 
period following graduation for Regions 8, 
9 and 1 0 . 11 scems doubtful, however. t hat 
this can be done for Region I through 7 
at thi  t ime becau e of the excessive co t. 

Thanks again for your valuable suggestions. 
1 feel ure that the deci ions reached i n  
Augu t, while repre enting numerou corn· 
promise', will  go a long way in achieving 
the purpo es underlying your recom menda· 
tion . 

incerely, 
Walter M acAdam 

Nort .. Jersey 
Rel iabi lity Group 

Officers elected for 1966-67 arc: 
DR. R. P. M tSRA - Chairmall 
Newark ollege of ngineering 
H igh treet, Newark 2, N. J. 
20 1 - M A  4-2424; Home : 20 1 .  A 6-2228 

DWARD F. MALLA�tAN - Treasurer 
Bendix orp. 
Dept. 78 1 1 , Teterboro, N. J .  
20 I · 288-2000; xl. 2463 
Home: 20 I - 652·6137 
LESTER DAVII)SON - ecre/ary 
Bendix orporation 
Dept. 72 1 I, Teterboro, N. J. 
288·2000; Xl. 2760; Home: WY 2-3285 
JOHN H. GERTH - Program /W;I'IlJ(1II 
Bell Telephone Laboratorics 
Whippany, N. J. 
3 6-419 1 ;  Home: 543·4220 

Members of thc xecutive ommittee : 
JACK LAYTON - Aircraft Radio 
PROP. . FIllMAN - N.C . .  
DR. . N u - tevens 

EOROE RICHARDSON - I.T.T. 

DONALO HAW - Picatinny Arsenal 

Joint Metropolitan Chapter 
Electron Devices Group 
Overlay Transistors for VHF 
and UHF Power Generation 
Date: 

Thur day, January 1 2, 1 967 
Tim : 

8 : 00 P.M.  
Place: 

General Telcphone and Icctronics Lab 
208-20 Willets Point Boulevard 
Bayside, Long I land, N. Y .  

penker: 

Mr. D. R. Carley, R A 
A survey of V H F  and U HF power tran· 

i tor design concept including device and 
circuit l imitation will  be presented. The 
power Ifrequeney capabi litie of transistor 
employing Ihe overlay concept will  be di· 
cu sed. New device de igns, packaging con· 
cepts, mea urement technique and thcir in· 
teraction will be discu ed, covering both 
pre ent and future developments. 

D.  R. arley has been as ociated with the 
de ign and development of germanium and 
il icon tran istor at R A for approximately 

ten years. He wa responsible for one de· 
velopment of the "Overlay" Iran i tor, for 
which he received R A' highest award, 
the David Sarnoff Out tanding Achievement 
Award in ngineering for 1966. Mr. arley 
is pre ent ly manager of RF Power Transi tor 
De ign at R A, omcrville, New Jer ey. 

Nort" Jersey 
Section 
I nspection Tri p 
Proves Popular 

On November 1 5, the eneral Motors 
Auto A embly Plant at. Linden was toured 
by 378 members of the North Jersey ection 
and t heir familie . They were conducted, in 

mall groups, through the varioLi depart· 
ments. They saw how the frame , bodie , 
wheel and tire are brought in,  prepared, 
and a sembled in a preci ely controlled now 
·checlule. eneral Motor i to be com· 
mended for the emcient and courteou man· 
ner in which they handled our large delega· 
tion. 
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ROBERT M. £OHEN 
"For ignifi. ant ontribution to the 

application of Ic tron tube and 
mi- onduct.or d vi es in radio and 

t.elevision recciv r ." 

Robert M .  ohen i M anager of ngineer­
ing for R A' ommercial Receiving Tube 
and emiconductor Operation at omerville. 
New Jersey. He joined the R A Receiving 
Tube Application Laboratory at Harri on. 
New Jer ey, in 1 940 and hll carried on 
development of many new type of electron 
tubes and transistor . 

Among hi patent , one cover a type of 
low-noise double-triode tube on which the 
6BQ7 i ba ed. He al 0 developed a serie 
of low noise transistors to mect the exacting 
requirement of auto radio application . 

M r. ohen pre ented a number of papers 
on hi tube and tran istor development at 
variou In titute meeting and conventions. 
He al 0 lectured on t he e development i n  
1 952 1 956, J957 a n d  1 95 8 .  H e  ha erved 

on a number of ngineering tandard 
m ittees, and is at pre ent on J -8-
tainment Transistors. 

He studied at the evening chool of 
Newark Col lege of ngineering and tevens 
I n  titute of Technology receiving B in 
and M in 1 949. 

TUDOR R. FIN£ II 
"For contributions in soild tnte ir-

uits and for I url'r hill in related 
profe sional a tivilies." 

Tudor R. inch i Head of the Digital 
evice l ntegration Department at B II Tele-

phone Laboratorie . 
ince joining Bell Laboratories in 1 939, 

Mr. inch ha been primarily concerned with 
the development of circuit electronic for 
advanced tran mi' ion and witching sy tem . 
During World War I I  he participated in de­
velopment of radar y tem and components. 
After the war he turned to dcvelopment of 
coaxial carrier y tem . 

I n  1 952, he became head of a group 
engaged in exploratory tran i tor circuit de­
velopment for digital and analog computer . 
He was sub equently in charge of tat ion 
apparatus dcvclopmcnt, data proce ing de­
velopment and pecial y tems development 
in e lectronic  s w i t c h i ng,  particular ly  t h c  
development o f  solid state, logic and toragc 
circuit and y tem . H e  wa appointed Head 
of the omponent Application Department 
in 1 96 1  and a sumed his present po t in 
September 1 966. 

A native of olorado prings, lorado, 
Mr. inch reccived B . .  and M .. degree in 
electrical engineering from the University 
of lorado in 1 938 and 1 939, re pectively. 

Mr. . inch is a member of the I n  titute 
of lectrical and lectronic ngineer and 
ha been an active member of the In titute's 
technical committees, such as olid tate 

lectronics; and onferences, such a the 
rnternational olid tate ircuit on ference, 
of which he wa National hairman in 1 96 1 .  
He i al 0 a member of ta Kappa Nu. 

He has been granted three patents and i 
the author of n number of published technical 
article . 
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EW FELL W OF THE IEEE 
NORTH JER E ECTIO 

HEYWARD A. 
FRE £H 

"For th con pt and cJ velopment 
of micrownve comlnulli 'ntion If'eh­
niqut� lind (lui)Hll'1It." 

Mr. rench i director of Tran mis ion 
Product Design and Devel pment at ITT 

ederal Laboratorie Nutley, N. I., a divi ion 
of International Telephone and Telegraph 

orporation. He joined lIT in 1 943 and 
ha directed many portable and fixed- talion 
radio equipment project for the U. . Army, 

avy, and Air Force a well a company 
re earch and development program . He j 
the co-inventor of the "parallel path" trans­
mi ion technique, used to provide extremely 
reliable radio communication. 

Mr. rench i presently direct ing develop­
ment of advanced m icroelectronic microwave 

ystems for m i litary and commercial com­
munication. He directed the engineering de­

ign and development of the U. . Army's 
T-A ( uropean Tropo - Army) tropos­

pheric scatter and l ine-of-sight microwave 
communication sy tem, recently in tailed by 
ITTFL in urope. rlier, he participated in 
de ign aod development of ground equipment 
u ed with the Army' ouricr communication 
atellite. 

M r. rcnch wa gra luated from the NY 
chool o.f Technology i n  1 944 with a B . .  

degree in electrical engineering. H e  hold 
several patents and i the author of nu­

merou technical paper . He i a member 
and past pre ident o.f the I E profe ional 
group on M icrowave Theory and Techniques, 
:md a member of the Professional roup on 

ommunication Technology. 

• WILLIAM 
IIITTINGER 

"For his contributiOlls nnd I nd rship 
in .J ctron d vic r senr h und d -
v Iopm nt." 

William . Hitlinger .i 
comm, I nc., Wa hington, 

Mr. Hitti nger began hi 
in 1 946 with t he We tern lectric ompany. 
After two year a production manager with 
the National Union Radio orporat ion, he 
joined Bell Telephone Laboratorie ( 1 954) 
whcre he was initially engaged in exploratory 
and final development of semiconductor de­
vice . He was appointed Director of de­
velopment at the Allentown, Penn ylvania 
Laboratory i n  1 960, respoo ible for final de­
velopment groups which de igned advanced 
materials, tran i tor and diode u cd in a 
variety of telephone and military y tems. 
He became xecutive Director, emiconductor 
Device and lectron Tube Divi ion in 1 962, 
and wa appointed to hi present po ition in 

eptember, 1 966. 
Mr. Hittinger received the B .. degree i n  

metallurgical engineering from Lehigh Uni­
ver ity in 1 944. He i a enior member of 
the In titute of lectrical and lectronic 

ngineers; a member of the American I n  ti­
tule of Min ing, M etallurgical and Petroleum 

ngineer an I Omicron Delta Kappa. 
He i t he author of a number of publi hed 

technical article . 

W. Y. LANG 
"For brond-runging contribution to 

th' d 'veloplt1ent or t.e1egruph dutn 
trnnS1l1i sion, lind lI t ) writ 'r y­
tcnts .. " 

Mr. Lang is one of the country's foremo t 
expert in the field of Printing Telegraphy. 
Until hi  recent retirement, he devoted the 
wh Ie of hi lengthy career at Bell Lab­
oratories (0 advancing thi technology. Hi 
invention have gained him 22 U .  . patent 
and a number of t he inventions have al 0 
been patented in foreign countries. He i now 
continuing his work on a con ulting basi for 

orthern ectric ompany of anada and 
for other concern . 

He ha repeatedly been sent abroad to ur­
vey and evaluate uropean developments i n  
hi field, and a s  a re ult f the e trip he 
i almo t a widely known and re pected on 
the ontinent a he i in the United tates 
and anada. or a number f year he ha 
been cho en to prepare and deliver, n annual 
survey paper at the International nvention 
of 1 , ummarizing the current year" 
advance in Printing Telegraphy. 

He joined the Bell y tem in 1 920 a a 
echnical A i tant in the ngin ering De­

part ment of the We tern -leclric ompany 
in New York. Me remained with the com­
pany when the rganization became BTL, 
and wa soon thcreafter deeply involved in 
telcgraph work. xcept for a brief period 
during World War .II, when he W,l respon-

ible for the development and design of onar 
equipment, hi attention remained centered 
in thi field . 

He ha been active in committee work on 
standard with I and with A A, and 
was a BTL repre entative on the committee 
for a number of year . 

HOWARD H. 
MITH 

"For I)ioll ring work ill voi' -fre­
quency signalling syst III tranSlllis­

ion tnndards." 

Mr. Howard H .  mith i Acting A ociate 
Director of tandard and Measurements 
Technique of oll1munication y tems. In­
corporated. 

Mr.  mith has erved a Tran mi ion 
ngineer and Task Manager for tran'mission 

engineering program and as an Air orce 
con ultant on the committee to revi e M I L­

TD- 1 88A, contributing heavily t the De ign 
bjective and tandards for lobal om­

munication y tem ecti n in the re ulting 
M I L-STD - 1 88B.  He upervi ed contract 
tudie of effect of high altitude nuclear 

blasts on communication, preferred frcquency 
evaluation (P ) radio sy tem , digital and 
analog transmi ion principles, error control 
method, and radio y tems u ing meteor 
trail . He prepared the transmis ion ection 
of A RO P A OOM cneral Dcsign and 

ystem Performance pecifications. He is 
chairman of a special committee of the Amer­
ican tandard A ociation, i reviewing D A 

ircular 1 72-2A tandards for m icrowave and 

Continued on Page 6 
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What's new 
from T chnipower? 
1. PC-80 SERIES 
ultra'compact AC·DC power 
modules - all silicon. 
25% smaller, 25% lighter, tem· 
perature rating 80 C, specifications 
to meet critical requirements. 
More than 200 models, with outputs 
ranging from 4.1 to 152VDC, 
and up to 60 watts. 

2. MC-65 SERIES 
more·watts·per·dollar AC·DC power 
modules - all silicon. 
rhis series will reflace the former 
"standard" line 0 Technipower 
modules, and features 25% more 
power in the same volume. Improved 
circuitry and characteristics - for 
less money! More than 600 models, 
outputs 3 to 152VDC and up to 
750 watts. 

MIL Environment modules -
Series PM-95 and F /FD·115 modules 
were recently tested by an inde· 
pendent lab and proved fully quali· 
fied for MIL environment l 
applications. II. 
Write for data. � i\.v.O::?V'/J 

3. DP-80 SERIES 
compact dual output AC·DC power 
modules - all silicon. 
Designed for operational amplifier 
and potentiometric applications, these 
doubtless will find other uses as well. 
Meet all applicable MIL environment 
specs. Models from 5.7 to 158VDC 
to 8 watts, each output. 

TECHNIPO\NEA 
A •• HflUS SUBSIDIARY 

18 MARSHALL ST., NORWALK, CONN. 06856 PHONE 203·853·1201 

Represented by Instrumentation Sales Co., P. O. Box 403, Ridgewood. 201·GI5-5210 

North Jersey 
eetion 

National Officers and 
Committees 

The operation of the va t I require the active participation of many members on 
the National ommittccs. There are many opportu nitie for the supporter of the ]n titute 
to help by serving on one of thcsc committec . The Nominating ommittee of t he North 
J er ey ection is now looking for uitable candidate . The wide range of po ibilities is 
indicated by the following Ii t of t he National ommittee : 

Award Board 
Adnus ions & Advancement ommittee 
Basic cicnces ommittee 

ditorial Board 
ellow Committee 
ducation ommittee 

Finance omntittce 
Hi tory ommittee 
rnter ociety Relation ommittc 
Life Member Fund ommittec 
M em ber hip & Transfer ommitlec 

New Technical Activitie ommittcc 
Nomination & Appointments ommillec 
Profcs iona! Relations Committee 
Re earch ommittce 

afety ommittee 
Public Relation ommittee 

ections ommittee 
tandards ommittee 
tudent Branche ommitlee 

Technical Activitie Board 
Tellers ommittee 

If you can uggest any persons (including yourself ) that might be recommended for 
one of these committee or for ection or National Office, please end the mime to the 

hairman of the North Jer ey cction Nominating ommittee: 

Prof. John K .  Redmon 
Department of Electrical ngineering 
Newark ollege of ngineering 
323 High Street, Newark, N. J. 07 1 02 

All ugge tions should in lude addre s and telephone number, if k nown.  The suggestion 
need not be directed as a nomination to a pecific com mitlee, but a comment on field of 
intere t would be helpful. Prospective candidate will be contacte� by �he Nominaling 

ommittee and no one will be nominated unle he agree to serve If appotnted. To allow 
time for p;oce ing, name mll'l be ubmitted by Pcb. 27 1 967, and preferably mllch earlier. 
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Joint Metropolitan 
Engineering Management 

How to Become a More 
Effective Manager 

The fourth monthly meeting of the Metro­
politan hapter of the ngineering Manage­
ment roup will be devoted to a dinner and 
workshop. 

Program Formlll; 

ocktails and dinner will be served. 

Participant will divide into five active 
discu ion groups to each work on a pos­
sible olution to a pre- elected management 
ca e problem .  A panel of five widely ex­
perienced managers will circulate among t 
the di cu ion group , and after t he above 
group report, comment on the latter'S 
finding in a panel di CLl sion. 

ProgrnOl PllrliC'iplllllS: 

THE WORK H OP - The fir t forty 
engineer , lIpervi ors and executives to 
apply. 

TIlE PANEL - Mr. 1. A. Vaughn, Vice 
Pre'ident-R & 0, MlIX on orporation 
( Moderator). 

Mr. B. verilt. Vice Pre ideot, G .  
rumman and A ociatc ( Member of 

New York tock xchange). 
M r. J. Jenne s, M anager-Training and De­

velopment, Levitt & on . 

Dr. tephen on, Director- raduate 
M aongement ngineering Department, 

. W. Post ampu , Long lsland Uni· 
ver ity. 

Mr. A. G. Waggoner, Director- Program 
M anagement Divi ion, Airborne 1n tru­
ment L<lboratory. 

Mt:' ling DeHlils: 

Thursday, January 1 2, 1 967, 6 : 00 P . M .  
The Island J n n  ( umberland Room), 
We tbury, L. I .  

B Y  R E  ERVATION NLY. $6 includes 
total price of dinner and workshop ("ca h 
and carry" bar ) .  Please make out your 
check to " M et .  hapter M / 1  E" and 
mail ( before J anuary 3! ) to Rene olen, 
37-4 1 . 77th treet, Queen , New York 
I 1 372. Plea e indicate if you wish Meat, 
Fi h or Poultry for your dinner entrec. 

P . .  We recommend thi e ion a an ex-
citing opportunity to meet people who 
hare your interest lind to concretely 

add to your elf-development. YOLI are 
al 0 wcleome to invite guest for an 
additional ix dollar each. hould you 
have any que tions, plea e feel free to 
call Wayne Moyers at ( 5 1 6 )  595-306 1 .  

Symposium on Management 
of Engineers 

The Metropolitan M i holding a New 
Jersey regional meeting and will present a 
symposium of papers on the theme " M an­
agement of Profes ional Per onnel." Three 
papers will be pre ented by prominent cien· 
lists and profes ional men, A question period 
will follow each paper. 

The symposium will be held in the JT&T 
ederal Lab . Auditorium, Nutley, N. J. at 

7:30 P . M .  on February 9, 

The Newsletter, January 1 9�7 



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

N.  Y. Section, IEEE Metropol itan Section 

+ EDUCATIONAL PROGRAM -SPRING 1 967 o 
Power and Industrial Div. ASME 

REVIEW STUDY GROUPS FOR PROFESSIONAL ENGINEER EXAMINATIONS 

This program is  designed t o  prepare candidates for Professional Engineer License examinations 

in New York and New Jersey. The N. Y. State Board permits graduate of approved schools to take 
Part I and I I  and qualify for "Engineer-in-Training." 

ENDORSED BY NYSSPE 

STRUCTURAL PLANNING AND DESIGN (IEEE-ASME) COURSE NO. 1 6  
Review for Part I ,  N .  Y .  Exam.,  Part I I , N .  J .  Exam. Planning, design, con truetion of building 

and imilar truetures in timber, steel and concrete, includ ing beams, columns, foundations, piles, 
girder , riveted and welded sections. I n tensive work in problem olving t chnique with emphasi 
on the A I SC and ICI codes. Printed notes available. 

MONDAYS, Starting Feb. 6, 1 967, 6 : 1 5-8 : 30 P . M . ,  1 8  Session 
Auditorium, 1 9th fl . ,  on di on 0., 4 Irving Place, N . Y . C. 

BASIC ENGINEERING SCIENCES (ASME-IEEE) 

Review for Part I I , N.  Y . Exam.,  Part  I ,  N . J .  Exam.  
thermo-dynamics, mechan ics, and electrical princi ple . 

WEDNESDAYS, Starting Feb. 8, 1 967, 6 : 30-8 : 30 P. M . ,  1 9  Se sion 
North afeteria, 1 9th fl., Con Edi on Co. ,  4 I rving Place, N. Y.  C. 

MECHAN ICAL ENGINEERING (ASME) 

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

COURSE NO. 1 7  
Practical appl ication of hydraulic , 

Instructor: A. PAU LLOW, Con olidated 
Edison Co., Inc. 

COURSE NO. 1 8  
Review for Mechanical Engineering Section of Part I I I ,  N.  Y .  Exam. Application of mechanical 

engineering principles to modern practice, shafts, flywheels, spring , gear and other machine elements, 
steel and heat treatment, i nternal combustion engines, air com pre ors, ga turbines, steam power 
plant cycles and equipment, refrigeration, heat transfer, air conditioning and other special subjects. 

WEDNESDAYS, Starting Feb. 8,  1 967, 6 : 30-8 : 30 P . M . ,  1 8  Sessions 
R m . 240, basco Bldg. , 2 Rector St . ,  N. Y. . Instructor: H . M ANUEL, Lummus Co. 

ELECTRICAL ENGINEERING AND APPLICATIONS (IEEE) COURSE NO. 1 9  
Review for Electrical Engineering Section of Part I I I, N.  Y .  Exam. Electrical Engineering 

Principles and Applications of: tran former , a-c and doc machines, transmission J ines, filters, networks, 
impedance matchmg, bridges, coupled circuits, resonance, harmonics, tran ients, three phase power, 
amplifiers, and electronic circuits. Features method of problem solution based on examinations of 
past 7 years. Printed notes and past examination available. 

W DN SDAYS, Starting Feb. 8, 1 967, 6 : 30-8 : 45 P. M . , 1 8  Se ions 
Rm .  1 427, Con Edi on 0., 4 I rv i ng Place, N. Y. 

ENGINEERING ECONOMICS AND PRACTICE (IEEE-ASME) 

Instructors: P. ZARAKAS, Consolidated 
Edison Co., I nc.  and J. F. BATES, 

Gibbs & Hill, Inc. 

COURSE NO. 20 
Review for Engineering Economics Section of Part I l l , N. Y. Exam. Economic compari ons, 

fixed and operating costs, accounting and cost ana lysi , valuation , contracts, etc. 

THURSDAYS, Starting Feb. 9, 1 967, 6 : 30-8 : 30 P . M . ,  1 8  Se ions Instructor: F. BLACKWOOD, 
Auditorium, 1 9th fl.,  Con di on 0.,  4 Irving Place, N . Y. C. American Can Co. 

RECiISTRA TlON 

INFORMATION AND FORMS ON BACK PAGE 



PLEASE POST ON BULLETIN BOARD -

NEW YORK SECTION IEEE 
POWER & I NDUSTRIAL DIV. + EDUCATIONAL PROGRA 

COURSE NO. 1 2  

PUMPED STORAGE GENERATION 

MONDAYS, 6:30 to 8:30 p.m. Starting Mar.  6, 1 967 

Ebasco Auditorium, 2 Rector Street, New York, N. Y.  
Course Coordinator: VINCENT DEVINCBNZO, 

Consolidated Edison Co. 
Tel. ( 2 1 2 )  460-3578 

A comprehensive survey of pumped storage peaking 
power generation including hi  tory, development, economic 
and long range planning, design features, specific projects 
and future prospects. 

1 .  Mar. 6 Introduction 
Peaking power necessity, methods of supply, pumped 
storage principles, h istory and development. 

Speaker: G. S. VASSELL, 
A merican Electric Power Corp. 

2 . Mar. 1 3  Pumped Storage Generation Planning 
Economic and operating factors, general planning criteria 
and l icensing. 

Speaker: J. M. M U I_LARKEY, T. Main., Inc. 

3. Mar. 20 Mechanical Design Factors 
quipment requirements, for flow and head variation, 

capacity, l i fe, reliability. 
Speaker: From General Electric Co. 

4. Mar. 27 Muddy Run Pumped Hydro Plant Planned 
Operation and Economic Consideration 
Development, capabil itie , planned and coordinated opera­
tion and economics. 

Speaker: FREDERICK H. LIGHT, 
Philadelphia Electric Co. 

5. Apr. 3 Smith Mountain Multiple-Use 
Pumped Storage Project 

6. 

7 .  

8 .  

Planning, design, construction, operating practices and 
experience, similar projects. 

Speaker: A. F. ABRIELLE, 
A merican Electric Power Corp. 

Apr. 1 0  Taum Sauk Recirculation 
Pumped Storage Project 
Planni ng, design, com,truction, operating practices and 
experience, similar projects. 

Speaker: Prom Union Electric Co. 

Apr. 1 7  Yards Creek Recirculation Project and 
Kittatinny Mountain Development 
Planni ng, design, construction, operating practices and 
experience. 

Speaker: From Jersey Central P & L Co. 

Apr. 24 Prospects for Future 
Pumped Storage Developments 
Planned and contemplated projects. Place of pumped 
storage generation in future power systems. 

Speaker: B. M. ZAM BOTTl, C. T. Main, Inc. 

COURSE NO. 1 3  

PROBABILITY & STATISTICS 

FOR ENGINEERS 

TUESDAYS, 6:30 to 8 :30 p.m. Starting Mar. 7, 1 967 

Brooklyn Union Gas Co. Auditoriu m, 1 95 Montague Street, 
Brooklyn, New York. 
Course Coordinator: DAVID HAWKINS, Consolidated Edison Co. 

Tel. ( 2 1 2 ) 460-6 1 66 

This course provides a broad view of probability and 
statistical application techniques to load forecasting, system 
planning, equipment outages, quality control, reliability 
and life testing and operations re earch. 

1 .  Mar. 7 Introduction 
Review of probability theory and statistical methods. 

Speaker: DR. R. J. R INGLEE, General Electric Co. 

2. Mar. 1 4  Curve Fitting and Regression Techniques 
Method of least squares, curvili near regres ion, multiple 
reg res ion and correlation. 

Speaker: GORDON CARTBR, General Electric Co. 

3. Mar. 21 Statistical Techniques for 
Load Forecasting 
Analysis of weather and load , projection of load growth. 

Speaker: From Westinghouse Corp. 

4. Mar. 28 Probability of Outage of Power Plants 
and Other System Equipments 
Availability, forced outage rate , probability states and 
sample selection. 

Speaker: J AMBS W. K LEIN, 
Public Service Electric & Gas 

5 .  Apr. 4 Probability Application in System Capacity 
and Pool Interconnection Studies 
Use of probabilities in system capacity studies and in 
power pool interconnection contracts. 

Speaker: From Westinghouse Corp. 

6. Apr. 1 1  Monte Carlo and Simulation Techniques 
Gaming Technique applications to engineering problems. 

7.  

8.  

9. 

1 0. 

Speaker: From Westinghouse Corp. 

Apr. 1 8  Statistical Quality Control - Part I 
Control charts for measurements tolerance l imits and 
specifications. 

Speaker: L. PASTEELNICK, A merican Chickle Co. 

Apr. 25 Statistical Quality Control - Part I I  
Control charts for attributes and acceptance sampl ing. 

Speaker: L. PASTEELN1CK, A merican Chickle Co. 

May 2 Application to Reliabil ity and Life Testing 
Failure-time distributions, the exponential model in re­
l iabil ity and l ife testing, and the Weibull model in l i fe 
testing. 

Speaker: DR. M ARl I N  SHOOMAN, 
Polytechnic Institute of Brooklyn 

May 9 Role of Probability and Statistics 
in Operations Research 

Speaker: RALPH ORAVEC, Price Waterhouse & Co. 



The I nstitute of Electri cal  a n  d E l ectro n ics Engi n eers, I n c. 

N o rth J e rsey Section  

S PR I N G  1 967 LECTU R E  S E R I ES 

APPLICATION OF MICROELECTRONICS 

TO MODERN DESIGN 
(Deta i led descri pt ion on next page) 

A Series of Seven Lectures 

Sta rting on Th u rsd ay, Feb rua ry 9 a n d  

E n d i ng on  Thursday, March 23 

TI M E  - 6:30 - 8:30 P. M .  

LOCATION - N .  J .  Be l l  Tele phone  C o m p a ny - Vai l  H a l l  

540 B roa d Street, N ewark, N ew J ersey 

R E G I STRATI O N  FO R M  

(At least one week i n  advance) 

Name .... . . . . . . . . . . . . . . . . . . . . . . . ....... .... . . . . . . . . ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . .  Job Title . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Business Add ress . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . .. . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  Phone . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . ............................ . 

Tec h n ical  Society Affi l iation .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Check enclosed - (Member $20) . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  ( Non-M embe r  $30) ...... . . . . . . . . . . . . . . . . . . . . . ............ ............................ . 

Please make c hecks payable t o: North Jersey Section I .E.E.E. 



AP LICATION OF MICROELECTRONICS 
TO MODERN DESIGN 

This course is designed t o  introduce the subj ect of microelectronics. Sufficient theory is presented 

to enable the attendee to understand the fundamental problems but the major emphasis is on the use of 

microelectronics in practical design. The lecturers represent researchers, manufacturers, and users. No 

previous knowledge of microelectronics is required. 

February 9 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Fundamentals of Solid State Electronics 

February 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  Fabrication of Microelectronic Devices - Mask preparation, diffusion, 

testing, and circuit design restrictions. 

February 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Interconnections and Packaging - Techniques available ; physical, elec­

trical and economic limitations. 

March 2 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . .  Linear Applications - Video amplifiers, RF and IF amplifiers, oscillators, 

differential amplifiers. 

March 9 . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . .  Digital Applications - Logic gates, flip-flops, drivers-characteristics and 

limitations. 

March 16 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Field E ffect Devices - Differences from current mode circuits, advantages 

and disadvantages, applications as switches, choppers, and amplifiers. 

March 23 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Hybrid Techniq ues - Thin and thick film circuits, deposited diodes and 

transistors, pellet type components, interconnection means, applications. 

Place - N. J. Bell Telephone Co.,  Vail Hall, 540 B road St., Newark 

Time - 6 :30 P.M. to 8 : 30 P.M. - Thursday Evenings - Feb. 9 - March 23, 1967 

Fee - $25.00 Members, $35.00 Non-members. $5.00 discount for registrations received at least 1 week 

before the first session. 

Limitation : Registrati n will be limited to the first 1 20 applicants. 

Send Registration Forms to : Mr. Alex Richardson 

I.T.T. Federal Laboratories 

P. O. Box 413, Param us, N. J. 07652 

Phone : 262-8800, Extension 577 



The American Society of M echan i ca l  Engi neers 

a n d  

T h e  Institute of Electrica l a n  d E lectron i cs Engi neers, I n c. 

N o rth J e rsey Section 

S P R I N G  1 967 LECTU R E  S E R I ES 

INTRODUCTION TO NUCLEAR POWER 
(Deta i l ed descri pt ion on  next page) 

A Series of Eleven Lectu res 

Sta rting on Monday, February 27 a n d  

E n d i ng o n  Mon day, M a y  8 

TI M E - 6:30 - 8:30 P.M .  

LOCATION - N e wa rk, N ew J e rsey 

. - - - - - - - - - - - - - - - - - - - - � - - - - - - - - - - - - - - - - - - - - - - - - � - � - - -

R E G ISTRATI O N  FO R M  

(At least one week i n  advance) 

Name .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . .. ........... .. . . . .... .. . . . ... .  Job Title . . . . . . . . . . . . . . . .. . . .. . . .. . . . . . . . . . ... . .. . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
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IN  RODUCTION TO NUCLEAR POWER 
J O I NT ASM E· I E E E  LECT U R E  S E R I ES 

This lecture • eries is designed as a basic cou rse to acquaint the engineer with the principles of 
nuclear reactors . 

February 27 . . . . . . . .. . . . .. .. . . .. . . . . . , . . . . . . . . .  Foundations of Atomic and Nuclear Theory - Introduction to atomic 
physics covering history, nuclear particles, basic theory of a nuclear 
chain reaction. 

March 6 . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . .  Reactor Principles - A review of the physics of a nuclear power reactor 
core and development of engineering factors which must be considered 
in the design of that core. 

March 13 . . . . . . . . . . . . . . . . . . .. . . .. .. ... . . .. . .. . .. . . . Power Reactor General - A review of the rationale for the development 
of nuclear power plants covering the total fuel reserves picture, the 
current cost status, and the effect on electrical generating systems. 

March 20 . . . . . . . . . . . . .. . .. . .. . . . .. . . .. ... .. . . . . . . . .  Light Water Reactions - A discussion of the cu rrent viable reactor 
y terns, namely - the Pressurized Water Reactor (PWR) and the 

Boiling Water Reactor ( BWR) . 

March 27 . . . . . . .... . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . .  Nuclear Fuel Cycle - A review of the nuclear fuel cycle, including mining, 
enrichment, fuel fabrication, reprocessing and waste disposal. 

April 3 . . . . . . . . . . . .. . . . . . . . . .. .. . . . .. . . . . . . . . . . . . . . . Economics of N uclear Power - A summary of the total economics of 
nuclear generating stations, developing not only current plant status, 
but, in addition, reviewing their lifetime economic considerations. 

April 10 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . Health Physics and Radiation Protection - A review of the biological 
effects of radiation, as well as the basis for establishing protection limits. 

April 17 . . . . . . . . . . . . .. . ... . . ... . . . . ... . . . . . . ... . . .. .  N uclear Safety and Licensing - The application of radiation protection 
criteria to nuclear power facilities will be reviewed, and the safety provi­
sion of a plant and the analysis of their operation will be discussed. 

April 24 . . . . . . . . . . . . . . . .. . . . .. . . . . . . .. . . . .. . . .. . . . . . Fast Breeder and Advanced Concepts - Future development trends an­
ticipated in advanced types of reactors and their application in a changing 
economic environment will be discussed. 

May 1 . . . . . . . . . . . . . . . .. . . . . . . .. . . . ... .. . . . . . . ... ... . . .  Radioisotopes Production and Utilization - The application of non-power 
forms of nuclear radiation such as utilization of isotopes in medicine, 
research, and food preservation will be covered. 

May 8 . .. . . . . .. . . . . . . . .. .. . . . . . . . . . . ... . .. . . . . . . .. . .. . N uclear Fut ure - Other non-central power station applications of nuclear 
energy, including nuclear excavation, desalination, propulsion system and 
fusion, as well as a review of the total lecture series content will be given. 

Place - Newark, N. J. 

Time - 6 :30 P.M. - 8 :30 P.M. 

Fee - Members $25.00, Non.members $35.00. There will be a $5.00 discount for registrations received 
at least 1 week before the first session. 

Limitation : Registration will be limited to the fir st 120 applications. 

Send Registration Forms to : Mr. Clifford G. Engstrom 
Public Service Electric and Gas Company 
90 Park Place, Newark, N. J. 07101 
Phone : 622-7000, Extension 2603 



L COURSES ARE OPEN TO THE PUBLIC 

� - Special  Study Groups + S PR I N G  - 1 9 6 7  
COURSE NO. 1 4  

SOLID STATE AND MODERN RELAYING 

WEDNESDAYS, 6:30 to  8:30 p.m.  Starting Mar. 1 ,  1 967 
Con ol idated di on 0., Room l 70 1 S, 4 I rving Pl . ,  N . Y. ,  N. Y. 

Course Coordinator: JAMES E. WALSH, 
Long Island Lighting Co. 
Tel. ( 5 1 6 ) WE 1 -6300, xt. 680 

This cour e is designed to review the latest techniques in 
the application, util ization and service of tran istorized 
circuits for protective, regulating, auxiliary and verification 
relaying. 

1 .  Mar. 1 General Introduction to Protective Relaying 
Role of protective relayi ng in power ystem de ign and 
operation. Fundamental principle , characteri tics and 
eval uation . 

Speaker: J. L. BLACKBURN, Westinghollse Elec. Corp. 

2. Mar. 8 Fault Current Calculations 
Pha or , per unit  and polarity review, symmetrical com· 
ponent , sequence network and short circuit current 
calculations. 

Speaker: ROBERT W. PASHLEY, 
Long Island Lighting Co. 

3 .  Mar. 1 5  Solid State Protective Relays 
Ba ic philo ophy and principle , review or relay and 
system available. 

Speaker: KENNETH W INICK, General Electric Co. 

4. Mar. 22 Protective Relay Applications I 
Protection of generator and motor . 

Speaker: FRANK VON ROESCH LAUD, 
Ebasco ervices. Inc. 

S. Mar. 29 Protective Relay Applications II 
Protection of tran former and bu e . 

Speaker: WAYNE M. MOODY, Gibbs & Hill, Inc. 

6. Apr. 5 Protective Relay Applications I I I  
Protection of distribution y tem i ncluding network . 

Speaker: From General Electric Corp. 

7. Apr. 1 2  Protection of Transmission Lines 
Review of protection available, discussion of olid tate 
di tance relays, pilot wire relaying. 

Speaker: H ERBERT . ERDMAN, 
Public Service Electric & Gas 

8. Apr. 1 9  Protection of Transmission Lines I I  
E H v  pilot relay scheme util izing m icrowave channel , 
power l ine carrier, and audio tone. Transferred tripping 
in l ine and transformer protection. 

Speaker: HERBERT G . ERDMAN, 
Public Service Electric & Gas 

9. Apr. 26 System Stability and Load Saving 
I nfluence of system stabil ity on relaying, out of tep 
protection, principles of load aving. 

Speaker: ROBERT J. FELTON, 
Public Service Electric & Gas 

1 0. May 3 Trends and Future of Protective Relaying 
valuation of solid state relaying, trends for the future 

and test and maintenance. 
Speaker: J . L. BLACKBURN, Westinghouse Elec. Corp. 

COURSE NO. 1 5  

MODERN DESIGN OF ELECTRICAL 

SYSTEMS IN BUILDINGS AND PLANTS 

THURSDAYS, 6:30 to 8 :30 p.m. Starting Mar. 2, 1 967 
Consolidated dison ompany, Room 1 70 I S, 4 I rving Place, 
New York, New York. 

our oordi nator : MORTON J A S, A mmann & Whitney, 
Tel . ( 2 1 2 )  WA 4-8282 

This course cover modern engineering principles and 
practices in  the design of electrical systems for commercial 
and industrial buildings. Emphasis is placed on new meth· 
od and trend and equipment. 

1 . Mar. 2 General Design Considerations 
Acquiring data, preparing co t e t imate , comparisons 
and recommendation ; coordi nating and schedul i ng de ign 
and construction. 

peaker: H EN RY WENSON, Port 0/ N. Y. A IIthority 

2 .  Mar. 9 System Design I 
Loads, demand factors, power factor, election of distribu­
tion and util ization voltages; voltage spread and drop 
l imitations. 

peaker: LAREN E TSUNO, Syska & Hennessy 

3 .  Mar. 1 6  System Design I I  
Fault current , selection and appl ication of witchgear. 

peaker: H ER MAN R ICHENSTEIN,  
Port 0/ N. Y.  A uthority 

4. Mar. 23 System Design 1 1 1  
r ncoming ervice, coordinat ion and interface with uti l i ty. 

ub- tat ion , ut i l ity furni hed; owner furni hed. 
Speaker: D. . NOLAN, I I I ,  ol/solidated Edison Co. 

S .  Mar. 30 Conductors 
Selection and appl ication of conductors for power and 
l ighting; conductor materials, i n  ulation, hiclding and 
jacketing; standards, pecifications and te t requirements. 

Speaker: R. KEITH, Kaiser A luminum 

6. Apr. 6 Codes, National and Local 
Scope, applications, recent change : potential revi ion . 

Speaker: ARLTON . SlIMO, 
N. Y. Board 0/ Fire Underwriters 

7. Apr. 1 3  Lighting 
alculations for interior general i l lumi nation. qllip-

ment, lamps, accc orie : industry standard for contract 
pecification . 

Speaker: B. . OOP R, 
Electrical Construction & Maintenance 

8. Apr. 20 Electric Heating 
Space, industrial heating, now melling. q ll i pment con­
trol, tandard and co t data. Heating calculation method . 

peaker: A T110NY . FASOU 0, 
Nelson Electric Mig. Co. 

9. Apr. 27 Signal and Communications Systems 
Sy terns and equipment application for tatu i ndication 
and voice communication. 

Speaker: L. T. HANDLER, Edwards Co. 

1 0. May 4 Airline Terminals Building 
lectrical systems planning and design. 

Speaker: NORMAN BUTLER, Bums & McDonnell 



N. Y. Section, IEEE Metropol itan Section 
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Power and Industrial Div. ASME 

INDIVIDUAL IMPROVEMENT STUDY GROUP 
COURSE NO. 2 1  

SPEED READING FOR ENGINEERS 
THURSDAYS, 6:30·8:30 p.m. - Starting Feb. 23, 1 967 - Room 503 on dison 0., 4 Irving Place; Instructor: . E. DING 

A ssistant to Director of Educational Work, Public Sen'ice Electric & Ga Co. Former member of N Y U  School of 
COllllllerce faculty. Has over 30 years experience teaching courses for business and industry. 

This course is designcd to hclp engineers to keep abreast of the l iterature i n  their  fields, and of their general reading. ! t improve r�ading pee� and rcten�ion through ki l l  t�u ght and practiced. [t relea es read ing power held back by 
mefficlent habits and attitude .  Englncer may expect Im proved specd in ther reading, greater comprehen ion and 
retention of information, and an i nsight i nto the process of rcading which will fo tcr continuing i ndividual growth . 

1 .  Feb. 23 Introduction to Speeded Reading 6. Mar. 30. Article Patterns 
Objectives of the course ; variables relative to rate, ma- U ing the author' organization to get idea more quickly. 
terials, and comprehen'ion; Te t for diagno is of indivi­
dual rate, comprehen ion, and vocabulary. 

2 .  Mar. 2. The First Step 
I ndividual analysi ; u ing different method to find the 
structural pattern of written material . 

3. Mar. 9. Mechanics of Reading 
Role of the eyes and ye pan; using verbal and printed 
clues to tructure. 

4. Mar. 1 6. Paragraph Patterns and Functions 
Using paragraph functions and patterns to identify 
organization and structure in materials. 

5. Mar. 2 3 .  Adjusting Rate 
Using paragraph functions a an aid to achieving optima] 
rate. 

E G I S T R A T I O N  
FEES: For all course except cour e No. 2 1  

$20 - to member of I .E.E.E.,  A.S. M .E. ,  A.S.C.E., 
A I.Ch.E., A . LI .E., A . I . M.E.,  N .y'S.S.P.E. 
$30 - to all others. 
For cour e No. 2 1  
$30 - to member ( a  above) . $40 - to all others. 

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

Registration: 
Fill out ON E form for EA H cour e attended & mail 
with payment to th following : 

For cOllrses No. 12 through 15 
make check or money order payable to : 

"POWER & IND. GROUP, N.Y . SECT., I .E .E .E ." 
and mail to : Frank 1. Wel ls, Vice hairman, ducational 

ommittee, T . .  E. " .  Long I land Lighting 0., 1 75 . Old 

7. 

8. 

9. 

1 0. 

Apr. 6. Article Patterns 
Usi ng the author' organization to organize idea i nto 
u eful equence and pattern for greater retention. 

Apr. 1 3 .  Summarizing 
Reducing ideas to ba ic components for more rapid and 
greater retention. 

Apr. 20. Broadening Horizons 
Reading to "keep up" and "get ahead." Evaluation and 
planning for contin ued improvement. 

Apr. 27. Evaluation and Planning for Continued 
Improvement 

I N F O R M A T I O N  
ounlry Road, H icksville, N.  Y. 1 1 80 1 ,  Tel .  ( 5 1 6 )  WE 1 -

6300, Ext. 2036. 

For courses No. 16, 19, 20 & 21  
make check o r  money orders payable to : 

"POWER & IND. GROUP, N.Y. SECT., I .E .E .E ." 
and mail to: I. Marvin Berger, Vice hairman, Educational 

ommiltee, I .E.  . .  , N .Y.C. Tran it  Authority, 33 1 1  G iles 
Place, Bronx, N. Y. 1 0463, Tel. 852-5000, Ext. B 4496. 

For courses No. 1 7  & 18 
make checks o r  money order payable t o :  

"ASME METROPOLITAN SECTION" 
and mail to: George Evans, Educational Committee, 
A.S. M . .  , Metropol itan Section, Zurn I ndu tries, P.O. Box 
1 099, Mountain ide, N. I. ( 2 1 2 )  DI 9-0569 or ( 20 1 ) 
23 3-8435. 
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New York Section 
Visit to Anheuser - Busch Brewery 
Jonuary 1 7, 1 967 

orth Jer ey ection membcrs are invited 
to Join the Ncw York Section at the An­
heu er-Bu ch Brewery at 7 : 00 P . M .  location 
is two mile outh of N. J. Turnpike xit 
# 1 4. ince attendance i limited to one 
hundred, application mu t be made promptly 
to . R. Po tman, The Okonite ompany, 
1 1 44 lifton Avenue lifton, . J. 070 1 3  
accompanied with . elf-addre cd stamr;>ed en­
velope. 

New York Section 
Basic Science Committee 

1 967 Integrated Circuits Seminar 
Co-Sponsored by Stevens 
Institute of Technology 

n Wedne day, ebruary I ,  1 967 from 
9 : 00 A . M .  to 5 : 00 P . M .  at t vens I nstitute 
of Technology, Hoboken, New Jer ey. 

0- hoirmcn : 
J .  J .  olembeski - Bell Telephone Lab-

oratorie , Murray Hill, New Jer ey. 
K H. i her - U. . Army lectronic 

ommand, ort Monmouth. New Jersey. 

ArrulIgmcnts : 
P. M .  hirlian - tevens In titute of 

Technology, Hoboken, ew Jer ey. 
. J .  Her kowitz - tevens In tillite of 
Technology. Hoboken, Ncw Jer ey. 

J .  J. Padalino - Newark ollege of ngi­
neering, Newark. New Jer ey. 

R.  W. Wyndrum, J r. - Bell Telephone 
Laboratories, M urray Hill, New ler cy. 

·h du) of / twit 'fl Pap 'r8 
Kcynotc Addres : 
" rntcgrated lectronic , A Perspective" 

J. D. Meindl 
hier, I ntegrated lectronic 

oivisi n, U A 
ort Monmouth, ew ler cy 

" I ntegrated M icrowave ircuit and heir 
ombination Int ub y tems" 

R. Blight, A. BOlka, . Howell 
Microwave A sociated, I nc., 
Bo ton, M as acbu ett 

" volution of I ntegrated ircuit 
Broadband Amplifier " 

J .  Bogu z J .  ki 
Philco- ord Blue Bell. 
Pennsylvania 

"Application of Power ated l inear 
I ntegrated ircuit " 

D. Breucr 
TRW y tern , Redondo Beach, 

alifornia 
" omputer Designed Tran vel' al ilter 

U ing Thin ilm R 
oi tributed Networks" 

W. 1 .  H. hen 
olumbia Vniver ity New York 

R. . Levine 
Bell Telephone Laboratorie . 
M urray Hill, New ler ey 

" omplementary MO Integrated ireuit " 
P. D. ardner, R. W. Ahron 
R adio orporation o( America, 

omerville, New Jersey 
"The U e of MO Tran i tor in 

Large cale I ntegration" 
H .  vanBeek 
We tinghou e leclric orporalion, 

I kridge, M aryland 

The Newsletter, January 1 967 

orth Jer ey 
Power GroUI) 
The Engineering of HVDC 
Transmission System 

The Power roup held a meeting i n  ew­
ark on ovember 1 6  at which over 60 mem­
ber and gue t wcre pre ent. Me r .  R. J .  
Ringlee of the eneral lectric ompany. 
H. . Hou er of the Westinghou e Electric 

orporation, and . Montmeat of Publi 
ervice lectric and a ompany di cu ed 

technique of evaluating y'tem and c m­
p nent reliability for power y tem . A ocial 
period and refre hment followed t he pro­
gnlm.  

The next mceting of the power group will 
be a follow-up to a imilar highly succe ful 
program held la t year. The detail are a 
follow : 

DOl, : 
Wedne day. J anuary 1 8 . 

Time: 
7 : 30 P . M .  

Pin ' : 
Punch Bowl Room 
Jersey cntral-New Ier ey Power & Light 

0., M adi on Avenue at Punch Bowl 
Road, Morri town, New Jersey. 

Topi : 
The ngineering of H V D  
Tran m i  ion ystem 

M r. A. J. Molnar of the eneral leclric 
ompany will pre ent a de cription of the 

825-mile Pacific H V D  I ntertie Project which 
is being in tailed to carry 1 440 MW of power. 
He will pre ent the principles of operation, 
the engineering llpproach taken, the develop­
ment and d sign of terminal equipment and 
an analy is of the ystem operation. l n  
addition, M r. Molnar will d i  cuss the eco­
nomic factors involved in H V o  y tem 
con iderations llnd outline the cllrrent efforts 
thal are being made to reduce cost and 
im prove equipment in thi field. 

A ocial period will follow the program at 
which time refre hment will be erved. 

R gistrotion J n formlltion 

PRO E 01 of tbe eminar will be 
ent to each regi trant. 0 t of PR D­

I N  and lu ncheon are included in regi tra­
lion fee. 

end fee with this coupon or facsimile. 
1 967 1 ntegrated 

ircuits eminar 
ebruary J, 1 967 

Dr. J. 1. Golembeski 
Bell Telephone Laboratorie 
Room 20-2 1 1 
M u rray Hill, New Jer ey 0797 1 
o I M ember Regi tration fee ( includes 

PRO E D I NG and Luncheon ) - $ 1 2. 
o Non-Member Regi traUon ee ( include 

P RO 01 and Lu ncheo n )  - 1 8. 
o PRO E o l NG only ( no aUendance)-

5 .  
Late Regi tralion at the d 1'-$3 additional. 
M ake all check payable to I BA I 

) N O M M ITI 

Plea e print or u e typewriter 

Name . . . . . . . .. . . . . . . . . . . . ... . . . ... . . . . . . . . . . . . . .  , .. . . . . .. . . . .. . 
Address . . . .. . . . . .. . ... . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . ......... . 

ity . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . .. . . . . . . .. . . .. . 
tate . . . . . . . . . . . . . . . . . .... . . . . .. . . . . . . . . . . .. . . .  Zip . . .. . . . . . . . . . . .  . 

?����1) 

engineer·managed growth divi-

� 
sion with modern well·equipped 
facil ities devoted to the design, 

� development and manufacture 
of precision airborne computing, 

� 
control & recording electronics 

� 
systems. 

0111' expansion plans have cremer! 

n PROJECT
G'/�;��G

�ef1illgS fo/'; 

� U for ADVANCED SOL ID  STATE PROJECTS 

� 
Which have a irborne computer ap· 
pl ications. Supervise & direct engi· 

� 
nee ring programs, prepare proposals, 
assist sales, marketing & manu· 
facturing efforts performed by other 

� 
depts. Expd. in the design & de· 
velopment of sol id state analog & 

� digital computer c ircuits. Min imum 
requirements: BSEE plus 1 0  years 

� 
experience in a i rborne sol id state 
electronics; some working back-

� 
ground in application of m icro·elec· 
tronic Integrated c ircuits desirable. 

� 
ELECTRONIC ENGINEERS 

� 
for ADVANCED SOLID STATE PROJECTS 

Which have a i rborne computer ap· 
plicatlons. Wi l l  design and develop 
solid state analog and digital com· 

� 
puter c ircuits. Minimum require· 
ments: BSEE plus 3·5 years expe· 
r i ence  i n  a i rborne  s o l i d  s tate 
electronics; some working back-
ground in application of micro·elec· 

� 
tronic integrated c i rcuits desirable. 

PRODUCTION ENGINEER 
BSEE or ME degree preferred; 2·3 

� 
years experience in servos and elec· 
tro·mechanical systems required. 
Digital logic experience deSirable. 
Will work on a ir  data computers and 
recorders, and troubleshoot produc· 

� tion problems. 
IF YOU halle Ihe ba kgrollnd 
and experience lVe require; IF 
YOU wish 10 joill a nalional di-

� I'ersi{ied /I'Iulti-divisioll organiza-
tioll; IF Y O U  seek siability al/d 
a TRUL Y PROFE IONA L ai-
mosphere; IF Y O U  desire a 

� career with an engineering group 
which mainlains high slalldards 
and enables an e/lgineer /0 work 
to his toletl realive ability as {/II 

� 
individllal . . .  
CALL RALPH HOLTER MANN COLLECT, 

201 · 226·1345/ 1346 

� 
to arrange appointment 

GIANNINI CONTROLS 
CORPORATION 

NEW JERSEY DIVISION 

� 32 FAIRFIELD PLACE 
WEST CALDWELL, N. J .  

� 
or submit resume to 

� P.O. Box 32, Fairfield, N. J. 
25 ml. West of Times Sq. 

AN EQUAL OPPORTU NITY EMPLOYER j'lj � 
Off New Jersey Route 46 

tc=:::>C���1dJ 
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N EW FELLOWS 
Continued from Page 5 

tropo catter systems, and i Task M an­
ager for tran m i  ion portion of D A r R  
1 75-2A. H e  served i n  varioll engineering 
positions with lIT ystem companies, Auto­
matic lectric 0., Utah Radio Product 0., 
and the AT&T Long Lines Department. 
During World War H, he wa a com munica­
tion taff officer in the U.  S. Army ignal 

orps. H e  hold even paten in telephony 
and communication t ran mis ion. He ha 
publi hed five paper on communications, 
several of which were presented at A I  
and I RE meeting . Mr.  Smith i a member 
of the 1 EE, and was a on ultant Member 
for eleven year of the ommunication ec­
tion, A ociation of American Railroad . .  He 
is a member of lA Com mittee TR-30 ( Data 
Transmi ion Equipment ) ,  and hairman of 
E I A  Subcommittee TR-30. l ( Digital ignal 
Qualit y ) ,  and a member of ASA Subcom­
mittee X3.3 ( Data Transmis ion ) ,  and wa 
a member of U. . delegations to meetings 
of the J nternational lectrotechnical om­
mission T 5 3 B  ubcommittee ( Data Trans­
mi ion ) ,  at We t Berlin ( 1 965 ) ,  and tock­
holm ( 1 966) .  

D. E.  THO AS 
"For con t ribut ion to ommunicnt ion 

dcvic and systcms.' 

Donald . Thoma , who di d on July 9, 
1 966, was a member of the technical stafT 

of the Optical lectronic Rc earch Depart­
ment at Bell Telephone Laboratorie . 

M r. Thomas joined Bell Laboratorie in 
1 929 and engaged in ubmari ne telephone 
cable y tern research. He later turned to the 
development of sea and airborne radar tln.til  
1 942 when he left for mil itary ervice. While 
in the U. . Army, he admini tered an air 
and ground force re earch and development 
program in radio countermea ure . He also 
erved a a member of the Joint and om­

bined hief of tafT ommittee on Radio 
ountermea ures. 

He returned to Bell Labs in 1 946 and w a  
active i n  t h e  development a n d  i n  tallation of 
the first deep ea repeatered ubmarine tele­
phone cable sy tern - betw� n Key . We. t 
and Havana - which went IOtO service 10 
J 950. He later participated in re earch and 
development work in characterization of semi­
conductor devices from the poi nt contact 
tran i tor through the diffusion transistor to 
the tunnel diode. 

From 1 960 until hi'  death, Mr. Thoma 
had engaged in the design of electronic 'ys­
tern for phy ical re earch experiment . H e  
had been granted 1 2  patent nnd was the 
author of a number of publi hed technical 
articles. 

A native of Penn ylvania, M I'. Thomas re­
ceived a B . . degree in electrical engineering 
from Pennsylvania tate Univer ily in 1 929 
and an M .A .  degree in phy ics from olum­
bia Univer ity in  1 932. 

H e  was a senior member of tbe I n  titute 
of Electrical and Electronics ngineer and 
a member of Phi Kappa Phi and Tau Beta P i .  
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H ENRY EDWARD 
WEPPLER 

" For hi contribution to radio com­
m u n i c a t i o n s  a n d  c o m m u n i c a t i o n  
Sill. J l i te system . "  

After graduation from Purdue U niver ity 
with a B degree in 1 937,  M r. Weppler 
joined the M ichigan BeU Telephone o. in  
Detroit, where he worked in the Plant and 

ngincering Departments from 1 937 to 1 950, 
except for three years of military ervice 
during World War I I .  In 1 950 he accepted 
a po ition in the American Telephone and 
Telegraph o. in New York where he served 
in variou capacitie in Tran mi sion ngi­
neering and ystem Planning u nt i l  he bc­
came Acting Radio ngineer in 1 959, Radio 

ngineer in  1 960 and ngineering Director-
Radio and uided Wave - in 1 966, t he 
position he presently hold . 

M r. Weppler has made noteworthy con­
tribution in the use of microwave radio for 
both long-haul lind short-haul communication 
service i ncluding participation in the develop­
ment of low cost equipment and methods of 
u ing it with maximum economy for do­
me tic telephone and televi ion ervice . He 
al 0 as is ted i n  the development of n�w 
and i mproved microwave long-baul equip­
ment which will provide greater economy in 
the II e of the frequcncy pectrum ,  increa ed 
circuit h ndling capacity and improved Iran -
mi ion performance. 

Mr. Weppler's work ha also been dire�tly 
concerned with the use of man-made satellites 
for communication purpo e and ha con­
tributed much to the development of th i  new 
use of m icrowave radio. He contributed di­
rectly in th i  work through participation a 
a member of the U. . Delegation to t he 
meeting of the I nternat ional Radio on ult­
ing ommittee ( I R )  held at Geneva, 

witzerland in J anuary - ebruary, 1 96 . He 
erved ubsequently a an advisor to the 

United tate repre entatives in di cu ion 
with the uropean Telephone Administration 
in effort to persuade them to join the U nited 

tates in the development of a worldwide 
atellite com m unication y tem. 

(;ARL P. 
ZI M M EllMAN 

"For h is outstanding con t ribution t o  
l h e  d veJo(1J11cnt of high voltagc 
power sy tern and C(l u ipmen t ." 

arl P. Zimmerman i vice president - con-
struction of the American lectric Power 

ervice orporation, New York, N .  Y. ,  re­
pon ible for the construction of all elcctrical 

and mechanical facil it ies for the seven-state 
American lectric Power Sy tem. He received 
his B degree from Purdue University i n  
1 935 just prior t o  joining A P .  

I n  his 3 1  years with A P, M r. Zimmer­
man ha performed engineering work in a 
number of fields, including metering, di t ri�u­
tion, relay and control, high-voltage stallon 
and power plant design. He h�s. held several 
engineering management po Ilion head, 
Meter & ervice ection; he.ad, Plant. & S.ta­
tion eclion; head, lectn.cal nglO�e�l.ng 
Divi ion; chief engineer ( With re pon Iblhty 

for the lectrical ngineering, Mechanical 
Engineering, iviJ Engineering, ystem Plan­
ning System Operating, Air onditioning & 
Hea�ing, and Canton (Ohio) Engineeri

.
ng 

Divi ion' ) ;  and, a of M arch 1 966, Vice 
president · con truction. 

During the e three decades, he has de­
veloped, directcd or participated in numerous 
advance in electric power technology, par­
ticularly in high-voltage tran mis ion and 
including many developments that have been 
generally adopted throughout the world. lIch 
advances have included : the first 345-kv 
sy tern station arrangements; the breaker­
and-a-half witching cherne �lOd the ground­
mounted bu for use with an i ntegrated 
power y tem of m ajor ize; operation of 
power tran formers and other high-voltage 
equipment at reduced in ulation level ; field 
Ie t ing of 775-kv tran mi ion; t he first 2-
cycle, high-voltage circuit breaker and . nece -

ary high- peed, tatic-element protective re­
lay.' barehand maintenance of l ine up to 
1 ,000 kv; microwave communication; digital 
and analog computer control of y tern gen­
eration loading; and many other . 

M r. Zimmerman ha been the author or 
co-author of a number of technical papers 
and articles' he is a professional engineer 
in New Yo�k, Virginia, Ohio and I ndiana; 
and ha been active ince 1 940 i n  the I 
including membcr hip on three of the com­
mittee : witchgear ( including chairmanship 
of the ubcommittee on switche , fu e and 
in u lators ) ,  Tran m is ion ub tation, and Ro­
tating M achinery. He wa al 0 �hair":lan . of 
the A 1 ommittee on ElectriC wllchlOg 
and witchgear and has been a member of 
various committee of the T ,  A A and 
I 

He and hi wife are the parent of two 
children and re ide at 2 1 9  Pawnee Road, 

ranford, New Jersey. 

N. Y. COMTEC Group 

Switching Systems and 
Their Applications 

The lectures for the last two date of the 
d ucat ion o m m i t tee's w i n ter eries o f  

" witching y tem and Their Applications" 
have been rearranged. The ix part winter 
serie tart on January 1 7, 1 967. 

M r. . Levine will di cu s " lectronic 
entral Office System " on February 1 4, 

1 967. M r .  levine graduated from N Y  
in 1 952.  

M r. R .  . Pal la wil l  lecture on lectronic 
PBX ystem on February 2 1 ,  1 967. M r. 
Palla graduated from t he Union ollege in 

chenectedy with a B in 1 947. 

The fir t four lecture on Application of 
ystem Building Block , Memory, Electronic 

Sy tern lements and Program will be prc­
sented by Profe sor R. A. Ander on of the 
Newark liege of ngineering. For Pro­
fe or Ander on' biographical ketch, ee the 
October issllc of Monitor. 

Anyone de iring further information on 
the ducation Committee erie please write 
Mr. K. I. l ler, eneral Telephone and 

lectronic ervice orporation, 730 Third 
Avenue, New York, New York 1 00 1 7 .  
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Joint Metropol itan 
Engineering in Medicine 
and Biology 
Analytic and Computer Techniques 
in Medicine 

Dr. Hiram Hart will di cu modem tech· 
nique in m ulticompartment analy i at 8 : 00 
P . M .  on Thur day, J anuary t 2, 1 967 at The 
Rockefeller Univer ity, out h Laborat ry 
Building, 66th treet and York Avenue, New 
York ity. Dr. Hart is As ociate Profe or 
of Biochemi try, ity ol lege of the New 
York ity Univer ity, and Head of M edi.cal 
Physic Laboratory, Montefiore Ho pita I and 
Medical enter. 

North Jer ey 
eetion 
I n  t he c n  e of a number of the I 

roups, t he North Jersey ection ha joined 
other ections in the area to form a joint 
metropolitan chapter. The e joint chapters 
and their current chairmen are Ii ted below : 
06 Vehicular ommunication 
. RANK HOLLI T.R 

American - Iectric Power crvice orp. 
2 Broadway 
New York N. Y. 1 000 
2 1 2 · HA 2·4 00 

9 Tn trumentation and Mea urement 
HOWARD . LusTlo 
Radio Receptor Div. 

eneral In trumen! orp. 
1 00 Andrews Road 
Hick ville, N .  Y. I I  02 
5 1 6  . 6 1 ·4300, xt. 240 

J 0 Aero pace and lectronic y tern 
1 .  LAN WAR!:l 
ITT Lab 
Nut ley, N .  J .  
20 I · 284·3782 

12 I nformation he ry 
PRO . J. K. Wo 
Polytechnic I nstitute of Brooklyn 
333 J ay treet 
Br oklyn, N. Y .  
2 1 2 - 643·3 4 3  
0 1 4  ngineering M anagement 
L. KATZ 
New York Telephone o. 
1 40 We t treet. Room 1 300 
New York, N .  Y .  1 0007 
2 1 2  • 394·2558 
0 1 5  lectron Device" 
ROBERT W. M M UR ROUOH 

R A 
1000 uth econd treet 
H arri on, N. J .  
20 1 · H U  5·3900, xl. T 30 1 

J ngineering in Medicine and Biology 
JAME J .  MlTH, M . D. 
New York P Iyclinic Hospital 
Dept of N uclear Medicine 
345 We t 50th treet 
New York, N. Y. 1 00 1 9  
2 1 2 · 0 5·8000 

2 1  Parts, Materials and Packaging 
WAYN D. M YER 
Airborne f n  truments Lab. 
Deer Park, L. I . , N. Y .  
5 1 6  - 595·306 1 
027 Icctromagnetic om patibiliLy 
DAVID IDELMAN 

lectro-Magnetic Mea ul'ement o. 
50 Baiting Place Road 
Farmingdale, . I . ,  N .  Y .  
5 1 6  • M Y  4·65 1 0  
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Ballantine Announces a New Solid 
State DC Digital Voltmeter 

Gives you fast, accurate readings to 0. 02% 
± 0. 01 % f.s. and at a low cost of just $490 

Ballantine's new Model 3 5 3  enables you to speed u p  dc measurements 
materi aIJy over tho e made on multi-knob differential voltmeters. And with 
laboratory accuracy from 0 to 1 000 volts dc. 

It require ju t two steps : ( 1 )  Set knob 
to NORMAL mode and read voltage ; ( 2 )  
dial i n  the first digit i n  EXPAND mode 
and read voltage to four places with over­
range to five; and, i n  addition, interpolate 
to another digit. 

The NORMAL mode error becomes sub­
merged by more than ten to one, and the 
operation is  fast and accurate to 0.02 % of 
reading +0.0 1 % f.s. If the input signal is  
varying, the last digit may be followed 
visually, thus providing the advantage of 
analog display. 

Step 1 -
NORMAL 

Mode 

8.342 V 

Step 2. 
EXPAND 

Mode 

8.3420 V 

Example of 

" Overrang." 

presentation 

1 08.340 V 

• 
• 

• 

� � &.  
• 0 0 

. � � &. 
o • 0 

Note these other interestjng feature of the new 353 : a left-to-right digital 
readout;  an automatic display of "mV" or "V"; proper placement of the 
decimal point;  1 0  megohm input resistance; an automatic disabling of the 
motor during the "expand" dialing; a red l ight to indicate overrange or 
wrong polarity; and provision for a foot-operated switch for a "read" or 
"hold" function. 

Write for brochure giving mallY more details 

- Since 1932 -

BA LLA N TINE LA BORA TORIES I N C. 
Boonton, New Jersey 

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

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

BAND AMPLIFIERS. D IRECT·READ INC CAPAC ITANCE METERS. AND A LINE OF LABORATORY VOLTACE STANDARDS FOR 0 TO 1 .000 MHz. 

Represented by GAWLER.KNOOP COMPANY, 14 Beaufort Avenue, Roseland, New Jersey 
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PHASE METERS 
0.001 cps to 18 kmc 

. _ - - - _ . _ - - - - _ . _ - - - . . .  - - - -

D E LAY L I N ES 
- - - - - _ . _ - - - - - - - - . - . - - - - - -

PRE·AMPLIFIERS ·  FILTERS 

AD-YU ELECTRO ICS lie, 
249 1£_ AVE., PASSAIC, . J. 

PHONE: (201)  472-5622 

Joint Metropolitan Chapter 
Instrumentation and 

Measureme t 
SPRING LECTURE SERIES 

Statistics, Probability and 
Measurement Reliability 

for Engineers 
Dal e :  

Monday evening , tarting ebnlary 1 3, 
1 967 at 7 :00 P . M .  

PIll : 
We tern Union Auditorium at 1 90 We t 
Broadway, New York, New York. 

February 13, 1 967 
Nature of Product Variation 
Nallire of Mea urement Variation 
Obtaining and ollating of Data 

ebrllary 20, 1 967 
Mea ure of ntral Tendency 
Mea ures of Dispersion 
As lImption of Normal Di tribution 

ebruary 27, 1 967 
Probability oncept' 

A. Permutation and Combinations 
B. Rule for u ing Prob<lbility 

M arch 6, 1 967 
Data Distribution 
A. Binomial 
B. Hypergeometric 

· Poi on 
M arch 1 3 ,  1 967 

ampling Ri k and Types of ampling 
A. Operating haracteristic urve 
B. Mea ures of Ri  k 

· ingle, Double, and 
M u ltiple ampling 

March 20, 1 967 
Tc ting rror 

A. Precision and Accuracy 
B. Analysis of rror 

I .  Pattern of Variation 
2. tati tical Technique 

M arch 27,  1 967 
Mea u rement Reliability 

A. onfidence of Data A curacy 
B. Reduction of Te t rror 

I. Replication of Data 
2. M atched Pair 

April 3 ,  1 967 
quipment Rcliability 

A. alibration 
B. tandard 

· Design 
The eight lectures, supplemented by a text 

book whic h  i included in the c ur  e fee, will 
be given by M r. harle . Wei who i 
Quality ontrol M anager, Norwalk Facil ity, 
Burndy orporation. During the pa I year , 
M r. Wei ha taught variou tatistical 
cour e at thG Univer ity of Toledo and at 
Rutgers xtension Divi ion in ewark, N .  J ., 
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a s  well a Reliability course a t  t h e  Uni­
vcr ity of Bridgeport, onneetieut. He al 0 
served a. 0- hairman of the Government 
I ndustry eminar on Government Qualit y 

ystem Requirement held in Toledo, Ohio. 

Hcgistration Fee: 
35.00 ( which i ncludes text book ) for 

member and non-member . 
Advunce Registration Fee: 

$30.00 ( which i ncludes text book ) .  M u  t 
arrive by ebruary 3, J 966. 

or information and adv,lIlce regi tration, 
please contact H. Otzman, Westinghouse 

leclric orp., 95 Orange treet, Newark, 
N .  J., telephone ( 20 L )  465-2285, or H .  
Lu tig, eneral l nstrument orp., 1 00 An­
drew Road, H ick ville, N. Y. 1 1 802, tele­
phone ( 5 1 6 ) 68 1 -4300. Plea e make checks 
payable to N. Y. Joint hapter, I&M, r E. 

Pri nceton Chapter 
Mag netics Group 
Low Temperature Effect of 
Oxide Surface Layer on 
Thin Magnetic Films 
Dute : 

Wedne day, January 1 8, 1 967 
Tim' : 

8 : 00 P . M .  
peuker : 

Dr. . . H agedorn, Bell Telephone Labs. 
Pille : 

M u rray Hall, Room 2 1 7, 
Queen ampu , Rutger Univer ity, 
New Brun wick 

I'r ·Me ling Din ner : 
6 : 00 P . M .  at Alumni- acu ity lub 

For dinner re ervation , call M r . Helen 
Yefko, Rutger University, 2 0 1  H 7- 1 766, 

xl. 6325. 
or information on t he new Princeton 

hapter of the J M agnetic roup con-
tact Dr. Ronald Mo kowitz or Dr. dward 
DellllTorre, Department of , M urray H all, 
Queens am.pu , Rutger tate University, 
New BrunSWIck. 

ARNOLD 
AUDITORIUM 

Joint Metropolitan Chapter 
Measurements 

Port Authority Electronic facilities 
Arrangements have been completed with 

Dr. Leslie ddie, Re earch Laboratory, Port 
of New York Authority, for member of the 
1 loint hapter Mea urements Group to 
in pect the electronic facil i t ies of the Lincoln 
Tunnel on Thur day, January 26, at 2 P . M .  

ome o f  the highlights of t he tour will be 
inspection of the new traffic control urveil­
lance system, the new photocell measurement 
ystem, a prototype to be used at all tunnel 

facilitie , and the "Row control" analog com­
puter that makes t he flow decision of traffic 
into each t unnel. 

Other things to be observed will be: ven­
tilation control , carbon monoxide monitor­
ing, and the closed circuit televi ion monitors 
for meter reading the speed of car going 
through the tunnel . 

The group will  be l imited to 25 people. 
Tho e i nterested in participating should write 
or telephone Walter Knoop, c/o awler­
Knoop ompany, 1 4  Beaufort Avenue, Rose­
land, N .  J. 0706 ( telephone : ( 20 I )  226-
4545 ) . 

Nortlt Jer ey 
Comtec 
"Application of PCM i n  
Telephone Plant" 

l>eaker: 
W. . Ros , Head, Facilitie Planning at 
Bell Telephone Laboratorie . 

Dal : 
Thur day, January 26, 1 967 

Time : 
8 : 00 P .M.  

Pltu'c : 
Arnold Auditorium 
Bell Telephone Laboratorie 
M u rray Hi l l, New Jer ey 

IRV I N GTON CENTER E X I T  

MILLBURN EXIT 1 4 3 A  

N 

DIAM�ND HILL RD. 1 
�--'� RT. 2 2  

, 
PARK AVE. 

I 
TAVERN 
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Tektron ix 
is bui lding 

oectrum analyzerS 

sma l l e r  

Tektronix, Inc. UN/ON F/ELD OFF/CE 
400 CHESTNUT STREET • UNION. N. J . •  Phone 688·2222 

The New,I.".r, January 1 967 

it ' s  the new Type  491 
1 0 M H z  - to - 40  G H z 

You can j u d g e  Its p erformance by these 

features . . .  i nternal  p hase lock  for 

stable d i s plays even at 1 kHz/div d is ­

pers ion . . .  reso lut ion ra n g e  of 1 kHz 

to 1 00 k H z  c o u p l e d  to c a l i b rated d is­

pers i o n  for o perat ional  s i m p l i c ity . . .  

d i s pers ion range of 1 0  k H z  (1 k H z/div) 

to 1 00 MHz ( 1 0  M H z/div)  for  d i rect 

read i n g s  of relative fre q u e n cy from t h e  

d i s p lay . . .  CW s e n s i t ivity of -1 1 0  to 

-70 dBm depen d i n g  o n  fre q u e ncy . . .  

and d i s p lay flatne s s  of ± 1 .5 d B  over 

1 00 MHz d i s pers ion.  

With o s c i l l oscope-type tr igger ing and 
sweep c i rcu itry, you can tr igger  from 

internal ,  external o r  l ine  s o u rces,  a n d  

have wide c h oice o f  s w e e p  rates from 
0.5 sId iv to 1 0 }ls/d iv i n a  1 -2-5 seq u e n ce .  

Other featu res i n c l u d e  E M I  (RF I )  s u p ­

p ress i o n  . . .  trace i nten s ificat i o n  o f  

h i g h  s p e e d  seg ments of t h e  waveform 

. . .  camera compat i b i l i ty with the T e k­

tronix  Type C-30 for easy,  h i g h  q ua l ity 

p h otog ra p h s  . . .  b r i g ht d i s p lay, s m a l l  

s p ot s i z e ,  l o n g  persistence (P-7) phos­

p h o r  o n  a new 4- inch recta n g u la r  C R T  

with  8xl 0 d iv (1 d iv e q ua l s  0.8 c m )  d i s ­

p lay . . .  and D C - c o u p le d  record e r  

outp ut.  

T h e  Type 491 is o n l y  7" h i g h  by 1 2 "  

wide a n d  22 " deep,  w e i g h s  less than 40 

p o u n d s  a n d  req u i re s  on ly  55 watts . 

Yet it has t h e  b road fre q u e n cy ra nge 

a n d  h igh performance you n e e d  for 

most  a p p l ication s .  A n d  s e t u p  i s  easy 

eve n at  waveg u i d e  frequencies-j u st 

m o u n t  o n e  of t h e  external waveg u i d e  

m i xers to your  s o u rce a n d  c o u p le i t  to 

the Type 491 with a flexib le  cable .  

A s  s h own,  t h e  carryi ng h a n d l e  adj u sts  

for  var i o u s  t i l t  p o s i t i o n s  a n d  provides 

a sturdy s u p port s ta n d .  T h e  front  pane I 

cover serves as a storage case for the 

inc luded accessories such as adapters,  
cables,  waveg u i d e  m i xers and coax at­

t e n u ators.  A n d  t h e  rugged c o n struc­

t ion of t h e  Type 491 lets you carry lab­

oratory perfo rmance to t h e  job.  

Type 491 (with accessories) . .  $4200 
U . S. Salt! Price f.o,b. 8 8vNlon. O'''80" 
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INSTRUMENTS 

SWEEP GENERATOR PLUG-IN 
COVERS 100KHz to 110MHz RANGE 

A ncw plug- i n  for Ih hp Mod I 690A 
Swecp O�c:i l latol' b l' i ng� t h  �p('('(I , p l'(>c i � ioll  
and cOIl\'('n i E'll t  opcra t i n g  fca t u r  � of m ic ro­
wavc �\\'(' Jl o:c i l lato l'); to RF mea�u l' m n t s, 
A l l  o f  t he l)('r(Ol'man<: f a l ll l' �, �uch a� 
fI  x i ble i'W(>{'P fU Ilt! ion�, wid I'a ng(' of' �W('('P 
rat R, con t i n lloll sly - t u l l  d ma l'k('I'i', Ic\' led 
output, and  many ot hel's dc'signed i n t o  t ht' 
�\\' ep O� ' i l lalo}' for microwave u�(', , l I'e 1'(' 
t n i lwd with the  new l'ad io- fl'C'qu('n y plug- i l l ,  

Th sweep I i  IWHl'i t ,\' is  I ss  than O ,5'fr fr'om 
t he st l'n igh t- l i n  funct ion , Fr q uency accu-
1':1 ' ,\' o (  t he . tart and �top poi n ts  i s  1 ''' .  Out­
put  power is  ('a l i bl':lt d in 1 0-dB st {'P); from 
+ 1 0 t o  - l l O dBm w i t h  v rn ic l' adju�tm('n t  
hct wc(,11 i't eps, Max i m u m  ou tpu t  i�  + 20 d B m  
( 1 00 m \\' ) i n t o  a 50-oh m load,  A bu i l t - i l l 
I('ve l i n g  e i l'cu i t  hold� th output f la t  w i t h i l l  
± 0.25 dB.  t a rt and  �top S\\' ('p poi nt� arc 
cont inuou . ly ndjustabl(' and ca l i b l'a! d o\'el' 
t h  fu l l  J'n n IH'  to pl'ov id  a fle x i b i l i t ,v not usu­
a l ly fou nd i n  rf HWeE'p o�c i l latol'�, 

P rice of t h e  hp Modcl  Lo\\' F requ ncy 
S w e e p e r P l u g - [ n  is $ % 0  ( t h ' h p  M o d e l  

6 9 0 A  • w ee p  sc i l l a t o r  m a i n  f r n m e  i s  
$ 1  :)50 ) ,  

. .  

o 1 � 2 0 0  
'':' .) , 

• UIHIHiclHIAIOi - • • •• 00 

NEW DIFFERENTIAL VOLTMETER 
RATIO METER 

,\ ncw c1 i ff'ren t ia l  de vol t mcter  and  ric 
J'at iom('tel '  from II \\'1 t t-Packa 1'C1 c<lrl ' i('s it  
O,002 (/r accu racy �p c, \\' i t h  stabi l i t y  of 1 part 
P(,I' m i l l ion P{, l '  hour  ( o f  J'ang ) ,  : Inc! 5 ppm 
]1('1' day ( a lHo of  rnng l ,  u l l  l11('t (' 1 '  r('�ol l l ­
t ion i H  0 ,2 ppm o f  ran g<" on all l'a nl! �,  

1.'h<, n('w i n� t l'u l11<'n t  ('oI11t's in  t \\'o \'('1'­
sionR : hI) M od I �420A is fol' ae l i nr on 1,1' : 
hp Model �420B is fOI' l i n  01' H(, l f-cont a i lwt/  
hatt eJ'y-po\\,el' d opcmt ion ,  Bot h ('(11'1',\' t h 
Ram ba�ic sp c ificat ions, '1'0 mak 0 ,002,/; 
accu racy m a n i n,dul ,  t h  h p Mod<, ls :1420AjB 
ha\,(' � ix  d i g i t  dccad d i \' i (l rH, pl ll� t he u Rua l  
laRt -digit  met  1', (mel ± J O�v ful l-scale H('ns i ­
( j " i t y, Rat io capabi l i t y  i .  a fU I,t her  ('xclush'l' 
f{'a t u l'E', 'I'h(' ra t io of t \\'o appl i d dc \'o / ( ag('s 
can b det J'm i n  d to Rix s il!n ificHnt figu l'<'s. 
w i t h  (Oll l' rang � ava i lable, 1.'h d i " i de J' at'Cll­
m ' ,\' of a J 'e�iRtancc rI i \' id  1' 1111 1 ,\' h 111 aRu l'pe i  
\l' i t h  � i m i la l' p l'ec iR ion .  

T h  new H ew l et t - Pac! a nI Mod I 3420A 
D i f f  re n t i a l  Vo l t m c t e r j R a t i o m c t e r  i s  
p r iced a t  $ 1 1 75. Mod I 3420B ( ba t t e ry-po\\, ­
e red ) il5 ' 1 300, For com pl e t e  i n format  ion on 
a l l  i ns! r u m e n t s, ca l l  you r  loca l h p  E n g- i n  e t', 

PA CKARD 
A n  extra measure of quality 

E L E C T R O N I C T E S T  I N S T A U M E N T S  
39 1 Grand A venue, Englewood, New Jersey 0763 1 • (20 1 )  567-3933 

236 East 75th Street, New York, New York 1 0021 • (2 1 2) 879-2023 

1 025 Northern Boulevard, Roslyn, L. I "  New York 1 1 576 • (5 1 6) 869-8400 


