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Microwave les 

The state-of-the-art of microwave inte­
g rated c i rcu its ( M I Cs) has advanced signi­
f icantly in  the past several years. N early 
every medium and l ow-power m icrowave 
fu nct ion has been performed with M I  Cs. 
The various techno logies and circuit tech­
n iques used in  cu rrent MI Cs wi l l  be d is­
cussed. E lectrical and material design con­
siderat ions wi l l  be g iven. E xamp les of c i r­
cu its w i l l  be shown. Examples of su bsys­
tems and systems constructed with M I C 
components wi l l  be presented . 

A tal k  on M icrowave I ntegrated C i rcu its 
wi l l  be presented in the Febru ary meeting 
of the N orth Jersey Section of G-MTT / 
G-AP by Dr .  H arold Sobol ,  1 970 G -MTT 
National Lecturer. 

H arold Sobol  is the Manager, M icro­
wave M icroe lectron ics, R CA Components 
D ivision,  Somervi l l e, New Jersey. . 

He received h is  B S E E  at C CNY,  MSE 
and Ph . D .  from the  U n iversity of M ich igan. 
From 1 952 to 1 959 he worked on radar 
and trave l ing-wave tube studies at the Wil­
low Run and E l ectron Physics Laboratories 
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of the U n iversity of M ich igan. I n  1 9 60 he 
j oined the I B M Watson Research Center 
and was involved in work on h igh-speed 
super-conduct ing  c i rcu i ts. I n  1 962 he jo in­
ed R CA Laboratories and worked on p las­
mas, k lyst rons, so l id-state devices and mi­
crowave integrated c i rcuits. H e  was head 
of the Microwave I n tegrated C i rcu its 

G roup at R CA Laboratories u nt i l  Feb­
ruary, 1 968, when he assu med his present 
posit ion .  

Time: Thursday, February 26, 8 :  1 5  P. M .  
Place: Arno ld  Auditori um, Bel l Telephone 
Laboratories, Murray H i l l ,  N .J .  
Dinner,' Wally's, Watchu ng, N .J .  6 :  1 5  P.M. 

M E E T I N G S  C A L E N D A R  

Tuesday, February 1 7  
N o rth Jersey Section, Commun icat ions Technology G roup - O ptical Transmission 
in Atmosphere, presented by Dr. Mani Subramanian, Bel l  Telephone Laboratories, 
Wh ippany, New Jersey, Seminar  Room l H -009, 6 :00 P.M. D inner fo l lowing. 

Saturday, February 2 1  
North Jersey Sect ion - Annual D inner Dance H onoring New Fellows, Governo r  
Morris I nn ,  Mo rriwtown, New Jersey. 6 :00 P.M. 

Thursday, February 26 
N o rth Jersey Sect ion G-MTT/G-AP - Microwave I ntegrated Circuits, Bel l  Tele­
phone Laboratories, Mu  rray H i l l ,  New Jersey. 8 :  1 5  P .M. 

Wednesday, March 4 
Joint Meet ing  of Metropol itan G roup PMP and Work ing G roup  on  Packaging Com­
puter E lements - Packaging Power Dev ices - I E E E  H ead quarters, West R o om, 1 0th 
F loor, 345 E. 47th Street, New York C ity . 1 0 : 00 A.M.  

Wednesday, March 1 8  
N o rth Jersey Section  G -MTT/G-AP - Commu nication From Deep Space Probes, 
Bel l  Telephone Laboratories, Murray H i l l ,  New Jersey. 8: 1 5  P.M. 

Report From The: POW E R  G RO U P  

The pr imary activity o f  the Power G roup Chapter o f  the N o rth Jersey Sect ion- I  E E E  is 
our monthly program meetings. The G roup Chapter E xecutive Committee develops these 
programs with the a im of serving our members. The meetings, hopefu l ly ,  a re p resented to 
provide the members an opportun ity to participate in  the d iscussion of current top ics in  
the power f ie ld .  The meetings a lso provide some social moments du ring which members 
may deve lop some new professional contacts. 

The topics for meetings this year cover a wide range of tech n ical subjects. The  Septem­
ber meet ing dealt with the effects on power systems due to solar f lares. I n  O ctober the 
Power G roup hosted a number of students at a panel d iscuss ion of power for the futu re. 
Construction of transmissi on l i nes was expertly p resented in  our N ovember meeting. I n  
January the meet ing topic is the use o f  time-sharing computer systems for engineering 
problem solving. The su bjects under considerat ion for future meet ings inc lude ( 1) mo lded 
ru bber high voltage connections; (2 )  peak ing generat ion; and (3)  system rel iab i l ity. 

The members are urged to comment on meet ing  content and presentat ion techn iques. 
The E xecutive Comm ittee wi l l  g lad ly receive your  crit icisms so that ou r  p rograms can be 
devel oped to more spec ifical ly  meet your interests. Please make your recom mendations 
known on the topics and speake'rs which you think would match the in terests of the ma­
jo rity of our  members. 

Over the years the Executive Committee has spent much time d iscussi ng several other 
problems of group  operation.  We wou l d  l i ke to receive suggest ions from the members on :  

How can meeting attendance be improved? 
What other services can the Group Chapter provide the members? 
What activities can the Section pursue to serve the members of the Power Group? 

Cal l  me - I wou ld  l i ke  to hear  your ideas. 
Rudo/ph D. Stys, Chairman - Power Group 
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Optical Transmission in 
Atmosphere 

Dr. Mani Subramanian, of the Bel l  Tele· 
phone Laboratories, Wh ippany, N ew Jer· 
sey, wi l l  give a ta lk on Opt ical Transm is· 
sion in Atmosphere, sponso red by the 
Commun ications Tech no logy G roup,  
No rth Jersey Sect ion .  

The  adverse ro le  played by the  con· 
st ituents of and turbulence in the atmos· 
phere on optica l  beams great l y  in fluences 
the system design considerat ions. Whi le 
the attenuat ion affects the d i stance and 
rel iab i l ity of the communicat ion l ink ,  the 
scatter ing due to turbulence causes inten· 
sity sc int i l lation ,  coherence degradation, 
beam dancing, beam bend ing, image danc· 
ing and breath ing  effects. The ta lk wi l l  ad· 
d ress itse lf  to the practical design consid· 
erat ions in m in imiz ing the degradation  
due to atmospheric effects by  and op· 
t imal  choice of both the mode of opera· 
t ion  and optical components. There wi l l  be 
a b rief descr ipt ion of the proposed 1 0.6 
micron Laser Commun icat ion and Propa· 
gation L inks (a j oint  effort by NASA G od· 
dard Space F l i ght Center and Bell Tele· 
phone Laboratories) between ATS F 
synchronous satel l ite and grou nd.  

Mani  Subramanian received h is B .Sc. in 
Physics ( 1 953) from Madras U n iversity, 
I ndia, D ip loma in E lectron ics ( 1 956) from 
Madras I nst itute of Technology, I ndia, and 
M.S.E .E .  ( 1 96 1 ) and Ph . D .  ( 1 964) from 
Purdue U n iversity, Lafayette, I nd iana. 

H is past experience i nc ludes posi t ions 
at E lectron ics Research I nstitute, I nd ia, 
Assistant Professo r of E lect rical .Eng ineer· 
ing at Purdue U n iversity, and consultant 
to Bel l Telephone Laborator ies. At pres· 
ent, he is a Member of the Techn ical Staff 
at Be l l  Telephone Laborato ries, Whippany, 
New Jersey. 

Dr .  Su bra man ian's ear l ier research in  
microwaves invo lved work o n  receivers, 
parametr ic ampl if iers, ferroelectric mate· 

r ia ls, and  propagat ion  in plasma med ia. 
H is work in  quantu m electron ics inc lu des 
non� inear optics and catho lo lu  m inescence. 
Present ly he is studying the effect of tur­
bu lent media on laser beams, with pr imary 
interest on optical commun icat ion through 
atmosphere. 

Time: Tuesday, February 1 7, 6 : 00 P .M.  
Place: Seminar Room 1 H-009,  Be l l  Tele· 
phone Laborato ries, Wh ippany, N .J .  
Dinner: After meeting, about 7 : 30 P.M. 

For additional information contact: 
J .  F .  Kampschoer ( 20 1 ) 386-4 1 35, or  
R .  W. Uno ld  ( 5 1 6) 57 5-224 1 .  

Packaging Power Devices 
I n  th is  era of i ntegrated c i rcuitry, the 

cost of packaging power dev ices has re­
mained relatively h igh .  This Jo int Meeting 
of the Metropol itan G roup PMP (Parts, 
Materials, and Packaging) and  Work ing 
G roup on  Packaging Co mputer E lements 
wi l l  be concerned with methods for pack· 
aging power devices, inc lud ing h igh power 
d issipati ng  LSI ch ips if pertinent i nforma· 
t ion is ava i lable.  

Time: Wed nesday, March 4, 1 0: 00 A.M.  
Place: l E E E Headquarters, 345 East 47th 
Street, New York C i ty, N ew York ,  West 
Room,  1 0th F loor .  

N otice to North Jersey Sectio n Members 
The N om inations Committee for the 

N o rth Jersey Section  I E E E  wou ld  wei· 
come nominations for the fo l l owing: 

For I nst itute Committees and Boards 
for 1 97 1 ,  nominations close J u ne 1, 1 97 0; 

For  N o rth  Jersey Section  Officers for 
the J u ly 1, 1 970 to June 30, 1 97 1  year, 
namely:  Cha irman, V ice·Chairman, Treas· 
urer, Secretary and two Members·at· Large, 
nom inations close Apr i l  30, 1 9 70 with the 
elect ion to be he ld at the May Sect ion 
meet ing. 

I t  is assumed that anyone mak ing such 
a nom ination wou ld have first contacted 
the person to be nominated, securing h is 
permission for the nominat ion  and h is 
assurance that he wou ld  serve if e lected. 

Nom inations  can be sent to  S. A.  Mal· 
lard,  Chairman of the N o minat ions Com· 
mittee, Room 61 1 0, Pub l i c  Service E lec· 
tr ic & Gas Co . ,  80 Park Place, Newark, 
N .J .  07 1 02 or telephon ing  him at (20 1 )  
622-7 000, Ext. 2 1 1 7 .  

Carl C. Torell, Secretary 
North Jersey Section 
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Communication From 
Deep Space Probes 

The March meeting  of the N o rth Jer­
sey Sect ion of G -MTT/G-AP wi l l  feature a 
talk on the prospects and p roblems of 
deep space commun ications. The speaker 
wil l be M r. J. S. Cook,  D i rector of the 
M i l itary Commun ications Research Labor­
atory at BTL .  

Not  l ong ago  BT L completed a stu dy 
( part ia l ly fu nded by the Nat ional Aero­
nautics and Space Ad min istra tion) of the 
problems and l im itat ions associated with 
sen d ing information at h igh data rates 
(e .g . ,  1 06b/s) back to earth from space 
probes as much as 1 09 m i les away. Par­
t icu lar attent ion was given to the co mpar­
ative advantages offered by the use of d if-

ferent transmissi on frequenc ies. M icro­
wave, m i l l imeter wave, and l ight fre­
quencies were considered. The study, in­
tended to determine fru itfu l avenues for 
explo ratory deve lopment, lead to so me 
interest ing conclusions that wi l l  be 
d iscussed .  

J .  S .  Cook, D i rector of the M i l itary 
Commun icat ions Research Laboratory, 
j o ined Bell Telephone Labo ratories in 
1 952 after rece iving BS and MS degrees 
in Electr ica l  Engineering at O h io State 
U n iversity. Unt i l  1 9 60 he was associated 
with the Electronics Research Department 
where he engaged in experimental work 
on travel ing wave tu bes, e lectron optics, 
coupled systems, and pa rametric ampl ifi­
cat ion .  

S ince then he has been associated with 
the M i l ita ry Research Area where he has 

Report From T he :  G M TT/AP G R O U P  
O n  October 1 5 , 1 969, G MTT/AP lau nched the year's activ ities with a co lo rfu l tal k on 

the optics of insect eyes from an antenna and wave propagat ion po int  of view. The 
speaker, Dr .  Gary D .  Bernard, Assistant Professor of Ophthal mo logy and Engineering at 
Yale U n iversity, was given an enthusiastic reception at a pre-meet ing d i nner at Wa l ly's 
Tavern in  Watchung,  New Jersey. D r. C .  P. Wu, the '69/'70 G M TT/AP Program Chai r­
man, extended an invitat ion to the wives of our  professional aud ience in the Newslette r 
pub l i city on th is ta lk and managed to attract 1 0  wives away from their Wednesday night 
b ridge games and  social conferences. F ifty-seven people attended the meeting, which was 
he ld in BT L's Arnold Aud itoriu m in Mu rray H i l l ,  and participated in a vigorous question 
and answer per iod fo l l owing the talk .  

On  Thursday, November 1 3, 1 969, G M TT/AP welcomed Dr .  R .  W .  Damon  who, a s  the 
1 969 MTT National  Lecturer, spoke on "Preterso n ics - Spr ings, Magnets and M icro­
waves." D r. Damon, Head of the Solid State Science Laboratory at Sperry Rand Resea rch 
Center, Sud bury, Massachusetts, was welcomed by several old friends at Wal ly's du ring  a 
pre-meeting d inner.  The attendance at the meeting was a d isappoint ing 27 but we attri­
bute this to an unfo rtu nate competition with the Long I sland G MTT Phased Array Semi­
nar which was held that same day. D r. Damon enjoyed an extensive quest ion  and answer 
per iod which exempl if ied the enthusiasm for the Preterson ic  technol ogy. 

On Tuesday, December 2, the officers of G MTT/AP met to p lan  the meet ing schedule ' 
for the remainder of the active year. I t  is expected that D r. Haro ld Sobol  of R CA, Somer­
v i l l e , and G MTT National  Lecturer for 1 97 0, will accept ou r i nvitat ion to speak on M ic ro­
wave I ntegrated C i rcu its and Devices in  February. M r. J .  S .  Cook,  D i rector of BT L's M i l i ­
tary Communications Research Laborato ry, has accepted an invitat ion to speak on  the 
Future of Sate l l ite and Space Commun icat ions in  March.  Plans to invite a spea ker to cover 
the Computer A ided Design of Microwave C im: its were firmed up for May .  

An impo rtant topic d i scussed du ring t he  G M TT/AP meet ing on Decem ber 2 con­
cerns a one-day seminar which is being p l an ned for the latter part of May .  I t  is expected 
that all speakers who wou ld participate in the May Sem inar wi l l  be contacted for a com­
mitment dur ing December and pre l im ina ry p lans for pub l ic ity and meet ing arrangements 
wi l l  be subm itted to the N orth Jersey Sect ion meeting in January .  The May Seminar wi l l  
be a successful event on ly i f  we ga in  the  fu l l  cooperat i o n  and su pp ort of ou r N orth Jer­
sey G MTT I AP membership .  We intend to invite the membership of a l l  local chapters to 
attend  the May Sem inar. Look for further i nformat ion concern ing the May Sem ina r  i n  
subsequent Newsletter art ic les. 
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G. C. Di Piazza 
Chapter Chairman, GMTT/AP 

been responsible for phased-array and 
other microwave antenna work, atmos­
pheric propagation stud ies, laser research 
and various sate l l ite commu n icat ion 
stu d ies. 

M r. Cook is a sen io r  member of the 
I E EE .  

Time: Wednesday, March 1 8; 8 : 1 5  P.M .  
Place: Arno l d  Aud itor ium, Be l l  Telephone 
Laborato ries, Murray H i l l ,  New Jersey_ 
Pre-Meeting Dinner: 6: 1 5  P. M . ,  Wa l ly 's, 
Watchung, New Jersey. 

Annual Student Paper 
Prize Co nte t 

N ow is the t ime for stu dent members 
to start on that Prize Paper for  the Met­
repol itan Stu dent Counc i l  Prize Paper 
Contest. Each year the Metropo l itan Stu­
dent Counc i l  sponsors a Student Prize 
Paper Contest. The contest wi l l  be on 
Satu rday, Apri l  25th, Fa i rle igh D ick inson 
Un iversity, Teaneck campus. 

Stu dents attend ing  schools in the N ew 
York,  N o rth Jersey, and Long I sland Sec­
t ions of the I E E E  with Student or Stu­
dent Associate Branches of I E E E  are 
e l ig ib le .  

The pr izes to be presented are:  F i rst ­
$200; Second - $ 1 00; T h i rd - $75; 
Fourth - $50. 

A $25.00 prize wi l l  be p resented to 
the author of the paper j u d ged best i n  
each l ocal Student Branch that  i s  a mem­
ber of the MSC.  

Winners of th is contest become e l igi­
ble for the national contest sponsored by 
the I E EE .  I n  the past th ree, New York 
reg ional win ners have won th is national 
contest. 

Papers shou ld  cover techn ical and eng­
ineering aspects of a su bject reasonably 
within or  re lated to the areas with which 
the l E E  E is concerned, and with wh ich 
the author is fami l iar, e ither from h is 
cou rses, his hobb ies, h is sum mer work, 
etc. The work need not be o rig inal i n  eng­
ineering content but shou l d  be o rig inal  in 
treatment and concise in  coverage of the 
author's contr ibution to that subject. 

The dead l ine for submission  of papers 
is 4 P. M . ,  March 1 8th and sh ou ld  be su b­
mitted to the Contest Secretary: M r. Eu­
gene I .  We itz, Room 1 076 ,  American 
E lectric Power Service Corp . ,  2 Broadway, 
New York,  New York 1 0004. F o r  fu rther 
detai l s  consu lt  your Branch Cou nsel or. 
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Basics of Electrical System Protective Devices 

An eight·session study cou rse to aid engineers in the commercial ,  industrial and ut i l ity f ie lds. The cou rse wi l l  cover the basic pr incip les 
of operat ion,  app l icat ion,  se lect ion and coordi nation of e lectrical protective devices in  common use today. The cou rse wi l l  inc lude data 
on fuses, motor over load relays, mo lded case and low vo ltage power c i rcu it breakers, and protect ive relays. The sessions wi l l  be pre· 
sented by C. K. Bl izard, Assistant D irector, M U LTI·AMP I nst itute. 

T I M E :  
P L A C E :  
F E E :  

February 1 7-I NTRO D U CTI O N  
I mportance of E lectrical Protection · Continu ity of Service · I ntegrated 0 perations . Avai lab le  Short C ircu it 
Cu rrents are H igh · Magnitudes of Fau lt  Cu rrents · What are E l ectrical Protective Devices · Basic Theory of 
Operation · I deal Selection of E l ectrica l Protective Devices. 

February 24-F USES A N D  MO L D E D  CASE C I R C U I T  B R EA K E R S  
Theory o f  operat ion · I nterpretat ion o f  Manufactu rers Time Current Curves. 

March 3-LOW VO LTAG E POW E R  CI R C U IT B R E A K E R S  
Theory of 0 perat ion . I nterpretat ion o f  Manufactu rers Time Current Cu rves. 

March 1 O-PROTE CTI V E  R E LA YS (Overcu rrent) 
Theory of O perat ion and Appl ication · Use of Cu rrent Transformers · I nterpretat ion of Manufacturers T ime 
Current Curves. 

March 1 7-PR O T E CTIVE R e lAYS ( U ndervoltage and Percentage D ifferential).  
Theory of O perat ion and Appl icat ion · Use of the T ime Characteristic Curves for U ndervoltage Re lay. 

March 24-MOT O R  PROT E CTI O N  
Types · Selection of Protect ion;  Overload, Short C i rcu i t  - Use o f  H eater Select ion Tables. 

March 31 -G U I D E  L I N E S  F O R  CO O R D I NATI O N  

April 7-PR O B L E MS A N D  S U MMA R Y  
D iscussion o f  Problems - Good Design - Coord inat ion - Maintenance 

7 : 00-9 :00 P .M. ,  Tuesday even ings starting February 1 7 , 1 970. 
M U  LTI ·AMP I nst itute, 6 1  Myrtle Street, Cranford, New Jersey 
$30.00 to Members ( I E E E ,  ASM E, NJSSPE,  etc . ) ;  $40 Non·Members. A $5.00 d iscou nt for early reg istration app l ied 
to both app l ications if received pr ior  to February 1 0, 1 97 0. 

C O O R D I NATO R :  For  any information concerning course or locat ion,  contact: C .  K. B l izard, M U  LT I -AMP Corporat ion,  6 1  Myrt le  
Street, Cranford, New Jersey 070 1 6, ( 20 1 )  276·8200. 

R E G I STRAT I O N  F O R M-BASI CS OF E L E CT R I CA L  SYST E M  PR OT E CT I V E  D E V I C E S  

Send t o :  Mr. C. K. Blizard 
MUL Tl-AMP Corporation 
67 Myrtle Street 
Cranford, New Jersey 07016 Phone (207) 276-8200 

Name _______________________ Tech .  Society __ _ _ _ _ _ ___ _  _ 
F irm Posit ion _____________ _ 
Business Address __________________________ Phone __ _ _ ____ _ _ 
Home Address Phone ___ _ _ _ _ _  _ 
Check or Money Order Enclosed: 

Member: $25.00 . . . . . . . .  ; $30 after Feb .  1 0  . . . . . . .  . 
No n-Member: $35.00 . . . . . . . .  ; $40 after Feb. 1 0  . . . . . . .  . 

Please make check or money order payable to : North Jersey Sect ion I E E E .  
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Engineering Economics • 
Th is eight-sess ion stu dy group is i ntended to g ive to the student the tools to correctly solve many of the "ru n-of-the-mi l l "  economic 
pro blems. The sessions wi l l  be devoted pr imari ly to a presentation of the Revenue Requ irements technique for measu ring the p rofita­
b i l ity of ventures and relative economy of alternative p roposals. F i nancia l  Mathematics, Depreciation ,  and I ncome Taxes are among 
the to p ics which wi l l  be considered. This stu dy group shou ld  be of particu lar interest to f inancial ,  accou nting and engineering per­
son nel .  

The instructors wi l l  be Mr. Bert J .  B lewitt, Engineering Economist and Mr .  Leonard VanN imwegen, Sen ior Staff Assistant, of the 
System Planning and Devel opment Department, Pub l i c  Service E lectric and Gas Company, N ewark, N ew Jersey. 

T I M E :  
P L A C E :  
F E E :  

February 25-MI N I MUM R EVE N U E  R E Q U I R EME N TS D IS C I PL I N E  ( Cost of  Money) 

March 4-BASI C C O NSI D E RATI O N S  IN E C O N O M I C  ANA LYSIS  ( Depreciation, Income Taxes, etc.) 

March l 1 -F I N A N C I A L  MAT H E MATI CS 

March l 8-PR O B L E M  S O L V I N G  S E SSI O N  

March 25-PE R I O D  O F  ST U D Y  

April l -R E P LA C EM E N T  E CO N OM I CS 

April 8-COST O F  L O SS E S  

April 1 5- G E N E R A L  R E V I EW A N D  P R O B L E M  SO L V I N G  

6: 30-8: 30 P.M. Wednesday even ings starting February 2 5 ,  1 970. 
Room 3 1 7 1 A, Publ ic  Service E lectric and Gas Company, 80 Park Place, Newark, N .  J .  
$30.00 to Members of I E EE ,  ASM E, etc . ;  $35 N o n-Members; $5.00 d iscount f o r  registrat ions received pr ior  t o  Feb­
bruary 1 8, 1 97 0. 

CO O R D I NATO R:  For  any information concern ing course or locat ion  co ntact: Mr .  John  Zemkosk i ,  Room 5326, Pub l ic Service 
E lectric and Gas Co mpany, N ewark, N. J. Phone: ( 20 1 )  622-7000. 

R E G ISTRAT I O N  FO RM-E N G I N E E R I N G  E C O N O M I CS 

Send to :  Mr. John Zemkoski 
Room 5326 
Public Service Electric and Gas Company 
Newark, N. J. Phone: (201) 622-7000 

Name _______________________ Tech.  Society ___________ _ 
F i rm Posit ion  _ ____________ _ 
Business Address _________________________ Phone __ ______ _ 
Home Address Phone ________ _ 
Check or Money Order Enclosed :  

Member: $25.00 . . . . . . . .  ; $30 after Feb. 1 8  . . . . . .  . .  
Non-Member: $30.00 . . . . . . . .  ; $35 after Feb. 1 8  . . . . . . .  . 

Please make check or money order payable to :  North Jersey Sect ion I E EE .  
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Introduction to Astronomy .. 
A fou r-lesson cou rse ca l l ed "An I ntroduction  to Astronomy" wi l l  be he ld at the Wi l l iam M i l l er Sperry Observatory on the campus of 
Un ion Co l lege, 1 033 Springfie ld  Avenue, Cranfo rd, N ew Jersey. R eg istration wi l l  be l im ited to forty people. 

Lectures wi l l  be given by members of Amateur Astronomers, I nc. 

February 1 7  
T H E  S U N  A N D  ITS F AMI L Y  
E. T. Pearson - President A.A.I. - Engineer - P.S. E. & G. Co. 

Febru ary 24 
T H E  STA RS 
Mr. Pearson 

March 3 
E XTE R N A L  G A LA X I E S  A N D  COSMO L O G Y  
Patrick J. White - Assistant Director of Sperry Observatory · Past President A.A.! . .  Vice Principal, 
Perth Amboy Schools 

March 1 0  
RA D I O  ASTR O N OMY 
Kenneth D. Smith - Past President A.A.!. - Engineer (Retired), Bell Telephone Laboratories 

I t  is ex pected that lectu res wi l l  be fol lowed by viewing sessions with members of the A.A. 1 .  demonstrating and assist ing the class in 
the use of the 6-inch refracto r and 1 2· inch ref lector insta l l ed in  the O bservatory D omes. Shou ld  the weather cooperate, the wives are 
cordia l ly i nv ited to attend the sessions and partic ipate in  the viewing. 

T I M E :  8 :00  P .M .  Tuesday even ings starting February 1 7 , 1 97 0. 
PLACE:  Wi l l iam Mi l ler Sperry Observatory, Un ion  Co l lege, Cranford, N .  J .  
F E E :  $1 5.00 t o  Members o f  I E E E; $20.00 to N on-Members 
C O O R D I NATO R :  For any information co ncern ing cou rse or l ocation, contact: J .  W. F ink, Jr., Pub l ic  Service E lectric & Gas Com­

pany, 200 Boyden Avenue, Map lewood, N.  J .  07 040, ( 20 1 )  62 1 -6800, Ext .  7 26. 

R E G I ST R AT I O N  F O RM-AN I NTR O D U CT I O N  TO A ST R O NO IV.Y 

Sen d to :  Mr. J. W. Fink, Jr. 
Public Service Electric & Gas Company 
200 Boyden A venue 
Maplewood, New Jersey 01040 Phone: (201) 621·6800 Ext. 726 

Name _______________________ I E E E  Member 
F irm Position _____________ _ 
Business Address Phone ________ _ 
Home Address ___________________________ Phone ________ _ 
Check or Money O rder E nc l osed: 

Member: $ 1 5.00 . . . . . . . . .  ; Non-Mem ber: $20.00 . . . . . . . .  . 
Please make check or money order payable to : North Jersey Section I E EE .  



This Month's 
Student Chapter 

Fairleigh D ick inson U n iversity 
Current Goals & Activities 
by Robert K. Asdal, Chairman 

The execut ive board of the I E E E  day 
branch, Fa ir le igh 0 ick inson U n iversity, 
consist ing  of Robert Asd al, Chairman; 
Pat Cerchie, Vice Cha i rman; Ted D ehann, 
Secretary ; John Tobak, Treasu rer; and 
Don U pmal,  I CC R epresentative, has de­
vel oped p lans for an extensive lectu re and 
f ie ld tr ip p rogram. Th is is p lanned to be 
an important part of both the Fal l  and 
Spring semesters. Also an o rientat ion p ro­
gram was in i t iated for i nco m ing engineer­
ing stu dents whereby the I E E E  in coop­
erat ion with the ASM E and I ndustrial 
Engineer ing Club spo nsored "Lab Day." 
Typica l  lab experi ments and projects were 
set up and presented by upperclassmen as 
part of a gu ided tour through the engi­
neer ing fac i l i t ies of the U n iversi ty. I n  ad-

Student 's N ight 

The N o rth Jersey Sect ion sponsored 
the 1 9 69 - 1 970 Stu dents' N ight at Fa i r­
l e igh D ick inson U n iversity on D ecember 
2nd as repo rted by Professor James W. 
Earle of N ewark Co l l ege of E ng ineering, 
Stu dent Activit ies Chai rman.  

O r. Ernest Wantuch, F D U  I E E E  Ad­
v iso r, served as Chai rman of the meeting. 
In attendance were O r. Sh ick,  Cha i rman 
of the EE D ept. F D U ;  O r. Stan ley Smith, 
I E E E  Advisor, Stevens I nstitu te of Tech­
no l ogy ; and Professo r Ear le .  

R epresent ing the Student B ranches 
were M r. R o bert Asdal ,  Cha i rman F D U  
Stu dent Branch and M r. Wayne R .  M on­
sees, Cha irman of the Stevens Student 
Branch. 

Stu dents attend ing  the meeting were 
given industry donated door  prizes such 
as R CA Rad iotron H an dbooks, H ewlett­
Packard Im pedance S l ide  Ru les, I TT 
Handbook,  and Tektron ix  I nformation 
Handbook.  

The pr inc ipal  event of the even ing  was 
a panel composed of the ch ief eng ineers 
of several of the lead ing N ew Jersey Eng i­
neer ing compan ies. They descr ibed the 
characteristics that they wou Id  look for 
when h ir ing a new engineer. In addit ion 
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d it ion to prov id ing  an early i nsight to 
various aspects of engineer ing, " Lab Day" 
also helped freshmen meet upperclassmen 
and instructors on an informa l basis. 

O ther activities of the Fa i rl e igh Branch 
inc lu ded part ic ipat ion in  "Day at the 
Races," held at F reehold Raceway Sep­
tember 27. Six student members attended 
this event sponsored by the N orth Jersey 
Sect ion .  The Power G roup meeting he ld 
O ctober 22 at N ewark Co l le ge of Eng i ­
nee r ing attracted 33 in te rested students 
from Fai r lei�h D ick inson. The Teaneck 
campus of  F D U  hosted the f irst M etro­
pol itan Student Counc i l  meet ing N ovem­
ber 8. Present p lans of the Branch i nc lude 
ho ld ing the annual reg iona l  student paper 
contest f inals i n  Apr i l  1 970  at F . D . U .  
Perhaps o n e  o f  the most important fu nc­
t ions of the f i rst semester was a d r ive to 
obtain rag do l l s  as Christmas presents for 
ch i l d ren i n  l ocal hosp i ta ls. T h rough the 
j oy of giving the Branch made this past 
Ch ristmas a merry one for many you ng­
sters who cou ld  not be home for the 
ho l i days. 
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Chapter of the month Officers: 
(From left) Ted Dehaan, Secretary, 
Robert Asdal, Chairman; Dr. Earnes,t  
Wantuch, A dvisor; Don Upmal, ICC 
Representative; Pat Cerchie, Vice­
Chairman; John Tobak, Treasurer. 

Several Members of the FD U Branch 

STUDENTS' NIGHT: (From left) J. Fornenza, H. Morgrasstin, Dr_ Wantuch, 
A. Popkin, B. Tavlor, and D. Wheeler 

to grades, the characteristics mentioned 
were part ic ipat ion in  I E E E  activit ies, 
prize paper contests, other extra-cu rricu­
lar act ivit ies, su mmer work i n  i ndustry, 
etc. They were part icu larly i nterested in 
stu dents who had done the ir  "home­
work"-had prepared for the i r  empl oy­
ment interview hy read ing  about the work 
of the corporat ion to wh ich they were 
apply ing.  

Speake rs inc luded M r. D ick Whee ler, 
Stevens '66, of Prosodyne Co., N ew 
B ru nswick;  M r. Bob Tay l o r, N C E  ' 68, of 

H ewlett Packard; M r. Popk in ,  Stevens 
'60, of the F edera l  Commu nicat ions Com­
mission ;  Mr.  Harvey Morgrasst in ,  N C E  
'6 1 ,  o f  General E l ectric; M r. Joe Fo r­
l enza, F 0 U '56, of the N orman Bragar 
Company; and Mr. Phil C i o rciar i ,  F D U  
'68, of the Picat inny Arsenal .  

A most interest ing even ing  inc lu ded a 
de l ic ious d inner.  Fo l l owing the speakers 
p resentations, a l ivel y  d iscuss ion was led 
by O r. Wantuch. Many than ks to F O U  
I E E E  Branch for  a n  enjoyable and infor­
mative even ing.  
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J. L. Blackburn R. S. Engelbrecht W. L.  Glomb L. Himmel 

A . A .  L undstrom J. w. McNall L. W. Morrison E. E. Sumner E. K. Van Tassel 

Annual Section Dinner Honors New Fellows 

The N o rth Jersey Section Annual  I) in· 
ner honor ing the newly elected Fe l lows 
of the I nstitute who are mem bers of the 
N orth Jersey Section w i l l  be hel d on Sat· 
u rday even ing, February 2 1 ,  1 970, at the 
G overn or  M o rris H otel, Whip pany Road, 
M orristown, New Jersey. 

The guest speaker wi l l  be Mr. T. W. 
Landrum, Vice·President, Westinghouse 
Lamp D ivisions. 

A D utch Treat C ockta i l  hou r  will begin 
at 6 :00 P.M. ,  fo l lowed by d i nner ( R oast 
Beef) at 7 : 00 P.M. Fo l l owing the p resen­
tation of the awards there wi l l  be dancing 
u nt i l  1 : 00 A.M. 

10 

Honored guests inc lu de:  
J. L .  BLA CKBURN 
R. S. ENGEL BRECH T 
W L. GL OMB 
L. HIMMEL 
A. A. L UNDSTROM 
J. W McNA L L  
L .  W MORRISON 
E. E. SUMNER 
E. K. VAN TASSEL 

NORTH J E RSEY D I N N ER - F E B R UA R Y  2 1 ,  1 970 

Fo r  reservations write, enc losing a stamped self·add ressed enve lope to :  

H. E. Blaicher 
Jersey Central Power & Light Company 
Madison A venue at Punch Bowl Road 
Morristown, New Jersey 07960 (20 1) 539-61 1 1  Extension 487 

Please forward . . . . . . . . . . . . . . . . . .  t ickets at $7 .50 each to ( Checks payable to N .J .  Section  I E E E ) :  

NAME . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
ST R E ET . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
TO\NN . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  STAT E . . . . . . . . . . . . . . . . . . . . . . .  Z I P  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
I wou ld  l i ke to share a table with the fo l lowing:  
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New Fel lows of the l E E E - North Jersey Sect ion 

John L .  Blackbu rn 
"For contributions in the application of 
protective relaying to large electric power 
systems. " 

John L. B lackburn,  Manager,Relay and 
I nstru ment Systems, West inghouse E lec­
tric Corporation ,  j oined the Westinghouse 
staff in 1 936, and has been at the Newark 
p lant since 1 937.  He was born in  Kansas 
C i ty , M issouri ,  and is a graduate of the 
U n iversity of I l l i nois, where he received 
his Bache lor  of Science Degree in E l ectri­
cal Engineering in 1 9 35. 

He has been conduct ing lecture courses 
at the graduate level at New York U n iver­
sity, Polytechnic  I nst itute of Technology 
and Stevens I nst itute of Technology, 
since 1 948. The courses inc lude Protective 
Relaying as Appl ied to Power Systems, 
and Power Transm ission and D istribut ion. 
He is presently an  Adjunct Professor of 
the G raduate Schoo l  at N ewark Co'l Iege 
of Engineering. 

He  is a l i censed Professional  E ng ineer; 
Chairman of the I . E . E. E .  Power System 
Relaying Committee, and h is favorite 
hobby is stamp co l lect ing.  He is  the Treas­
urer of the Ch ina Stamp Society and the 
American Soc iety of  Polar Philatel ists. 

He and his wife of 27 years, Margaret, 
l ive in Bask ing R id ge,  N .J .  and they have 
three ch i l dren.  Susan, 25 ,  Joan, 22,  and 
Margot, 1 9. 

Rudo lf S. E ngelbrecht 
"For contributions to parametric, domain 
and other active microwave devices, and 
for leadership in the integration of micro­
wave circuits. " 

Rudo l f  E ngel b recht is head of the 
Mo bi le Telephone Department at Bel l  
Telephone Laboratories, I nco rpo rated, 
Ho l mdel ,  New Jersey. In this posit ion, he 
is responsible for deve lop ing the rad io  
transmission techniques and  the  so l i d­
state electron ics for future h igh-capacity 
wireless telephone systems. 

After completing his secondary educa­
t ion in Eu rope, M r. Engel b recht received 
the B.S. and M.S.  degrees in E lectrical 
Engineering from the Georgia I nstitute of 
Techno logy in 1 95 1  and 1 953. S ince j o i n: 
ing Bel l  Laboratories in 1 9 53, he has been 
engaged in  stud ies of parametric devices, 
microwave transistor ampl if iers, and inte­
grated microwave electron ics. I n  1 9 64 he 
became head of the Sol id-State Device 
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E lect ron ics Depa rtment, ex p lo ring the 
pr incip les and potential appl icat ions of 
new h igh-frequency and h igh-speed semi­
conductor bu l k-effect devices. On these 
topics, he has pub l ished a number of pa­
pers and has been granted or  appl ied for 
over fifteen patents. He assu med h is pre­
sent posit ion in October, 1 9 69 .  

Mr .  E ngelb recht has been associated 
with many professional activ ities and is 
presently chairman of the Ad min istrative 
Committee of the I E E E  G ro u p  on E lec­
tron Devices, and of the 1 970 I nterna­
t ional Sol id-State C i rcu its Conference. He 
is a member of  Eta Kappa N u , Tau Beta 
Pi, and a Fe l low of the l EE E .  

Walter L .  Glomb 
"For contributions to communication 
transmission systems, particularly those 
utilizing satellite repeaters. " 

Walter L. G l o m b  is Vice-President and 
D irecto r of Advanced Deve lopment of 
I TT Defense Communi cat ions. Pri o r  to 
assu ming his present position, Mr.  G lomb 
was responsib le  for space com mu nication 
system analysis at the d ivision of I nterna­
t ional Telephone and Telegraph Co rpora­
t ion.  He a lso p layed a major  role at I TT 
in design and development of earth ter­
minals which operated in c onjunction 
with the Courier, Relay, Telstar, Synco m, 
Ear ly Bird and I ntelsat satel l ites. 

Mr. G l omb  received his B.S. degree in 
E lectrical Engineering in 1 946 and an M .S. 
degree in  E lectrical E ngineer ing in 1 948, 
both from Co lu mbia U n iversity . He j oined 
I TT in  1 950. He  has done graduate work 
in Communication Theory and Technol­
o gy at Co lu mbia Un iversity , Polytechnic 
I nstitute of Brooklyn and Newark Co l l ege 
of E ngineering. 

Mr. G lomb,  his wife Bea, and their six 
chi l dren l ive at 48 E nc losu re, N utley, 
New Jersey. 

Leon Himmel 
"For contributions and leadership in the 
development of aerial navigation. " 

Leon H immel is staff assistant to the 
Office of the President, I nternat ional Tele­
phone and  Telegraph Corporat ion,  N ew 
York City. I n  this position M r. H immel 
serves the corporation by investigating and 
making recommendations on marketing, 
technical and genera l management situa-

tions and opportu n it ies. 
Before assuming  h is present position in 

1 969, Mr. H immel was president of ITT 
Avion ics D ivision ,  Nutley, New Jersey. I n  
h i s  2 8  years with ITT, M r .  H immel has 
been associated with and resp onsible for 
numerous devel opments in  the f ie lds of 
i nstrument landing systems, d i rection f ind­
ers, radar, Loran ,  Tacan and O mega navi­
gat ion systems, reconnaissance and el ec­
tronic countermeasure systems. 

He was graduated from the Co l lege of 
the City of New York in  1 942 with a 
BS E E  degree and j o ined I TT the same 
yea r as Jun ior  Eng ineer. He progressed 
stead i ly through a su ccession of engineer­
ing and management posit ions with ITT's 
laboratories in N utley . 

Mr.  H immel has been granted 1 7  pat­
ents and has others pending.  The auth or 
of several technical papers on  e lectronic 
warfare, Mr. H i mmel is a member of the 
I nstitute of Navigat ion,  Rad io  Technical 
Commission for Aeronautics, A i r  Traffic 
Control Association and Tau Beta Pi, the 
engineering honor society. He l ives in 
U pper Montclair, New Jersey. 

Alex is A. Lundstrom 
"For original contributions to systems for 
telephone dialing, and for satellite track­
ing and guidance. " 

Alexis A. Lundstrom is head of the 
Systems Stu dies Department at  Bell Tele­
phone Lab�ratories, Whippany , N .J .  He  is 
responsible for mathematical stud ies and 
eva luat ions of the effectiveness of space 
systems. 

A native of Portland, O regon, M r. Lund­
strom began his Bel l  System career there 
in  1 928 with the Pac ific Teleph one and 
Telegraph Company. He  left in Septem­
ber, 1 929, to teach for a year at O regon 
State Un iversity, where he had received 
his B.S. degree in  E lectrical Engineering 
in 1 928. 

He  jo ined the technical staff of Bel l  
Laboratories in  1 930 and for  ten years 
was engaged in research on t ransm ission 
and signal i ng  for telephone switching, in­
c lud ing  the f i rst nationwide dia l ing system. 
D u ring  and after Wor ld  War " he engaged 
in research on  e lectronic computers and 
radar. In 1 952 he became head of a de­
partment in  charge of spec ia l  systems 
stu d ies. In the early 1 9 60's he headed a 
depart ment responsible for research and 
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development on the earth stat ion antenna 
d i rect ion system for the E C H O  and T E L­
STA R® sate l l ite projects_ More recently 
he was concerned with gu idance equ a­
t ions for rockets which o rb i ted more than 
50 satel l i tes. 

M r. Lu ndstrom has been granted num­
erous patents in the f ie lds of commun ica­
t ions, computers, and radar electron ics. 
He is a Fe l low of the I nst itute of E lectri­
ca l and E lectron ics Engineers, and a mem­
ber of the honor  soc ieties Eta Kappa N u ,  
Phi Kappa Phi, a n d  Tau Beta Pi .  

Mr. Lu ndstrom l ives on I n d ian Terrace 
in Sparta, N .J .  

J o h n  W. McNall  
"For contributions in microwave technol­
ogy and for directIOn of research and de· 
velopment III light sources. "  

Dr.  John  W. McNa l l  i s  Manager; Ad­
vanced Devel opment, in  the Westinghouse 
Lamp D ivision. Dr .  McNa l l  is responsib le  
for  advanced deve lopment activit ies rela­
t ing to both l ight sources and to materi­
als. He jo ined Westinghouse in  1 936 at the 
Research Laboratories i n  East Pittsbu rgh 
fol l owing graduation from Case I nsti tute 
of Technology. I n  1 938 he was appo inted 
a research engineer at the lamp d ivision in 
B loomfie ld.  Fol lowing two years of study, 
research at Massachusetts I nstitute of 
Technol ogy, as a Westinghouse B. G .  
Lamme Scho larship winner, h e  received 
his docto r's degree in  physics. He retu rned 
to the Lamp 0 ivision in  1 943 and in 1 9 54 
he was p romoted to Assistant D i rector of 
Research. I n  1 959 he was named 0 i rector 
of Research and a year later he became 
Assistant Engineering Manager. In 1 9 63 he 
was appointed to h is present positio n .  

A member of the American Physical 
Soc iety, the I E EE ,  the Society of appl ied 
Spectroscopy and the I l lu m inating Engi­
neering Society, Dr. McNa l l  also has taken 
advanced courses in  e lectrical engineering 
at the Un iversity of Pittsburgh and Steven 
I nstitute of Technology. 

D r. McNa l l  resides in  West O range, 
New Jersey. 

lawrence W_ Morrison 
"For contributions and leadership in the 
development of large electrOnic systems. " 

Lawrence W. M orrison is Managing D i­
rector  of Defense Systems at Bel l  Tele­
phone Laboratories, Wh ippany, N .J .  

M r. Morrison j o ined Be l l  L aboratories 

in 1 93 1  and was in i t ia l ly  engaged in the 
develo pment of telephone and television 
terminal  equ ipment for the coaxial  cable 
system. D ur ing the war years he was re­
sponsi b le for the development of various 
radar and fire control systems. After the 
war he supervised the deve lopment of tel­
evision transmission over Bel l  System wire 
and coaxial cable fac i l it ies. 

He became Mi l itary Devel opment En­
gineer in 1 95 1 ,  and was in charge of cer­
tain guided missi le develop ments. He was 
appointed D i rector  of G u ided M issi le  De­
velopment in 1 957, and assumed his pres­
ent post in 1 964. 

M r. Morrison is the author of a nu mber 
of publ ished techn ical art ic les and has 
been granted severa l patents for his in­
vent ions. 

He is a Fe l low of the I nst itute of E lec­
trical and Electron ics Engineers, and a 
member of the American I nst itute of 
Aeronautics and Ast ronautics, and the 
Associat ion of the Un ited States Army. 

Born in DeKa lb ,  I l l i nois, M r. Morrison 
received the B .S. degree in E lectrical En­
gineer ing  fro m the U niversity of Wiscon­
sin i n  1 930. 

Eric E. Sumner 
"For contributions to pulse-code modula­
tIOn, and signal processlllg systems. " 

Eric E. Sumner is Execut ive D irector 
of the Transm ission Media D ivis ion at 
Be l l  Telephone Labo ratories, Whippany, 
N .J .  He is i n  charge of the Transm ission 
Media Engineering Laborato ries at Murray 
H i l l ,  N .J _ ,  and Chester, N .J . ;  The Cable 
Laboratory at Ba lt imore,  Md. ;  The Loop 
Systems Laboratory at Ho lmdel ,  N .J .  and 
the E lectro mechanical  Laboratories at 
Whippany. 

Mr. S.u mner jo ined Bel l  Lab oratories in 
1 948. He has part ic ipated i n  develop ment 
work on many projects inc lud ing  the card 
translator, the wire spring re lay, trou b le  
recording apparatus, and c i rcu i t �  for e lec­
tron ic  switching systems. 

For several years, he special ized in  
transmission systems 'development work, 
being  responsib le  for the fi rst commercial 
pu lse-code modu lation system for ex­
change trunks. He  was named D irector of 
Transmission  Systems Development in 
1 960 and D irector of the G u ided Wave 
Transmission Laboratory the fo l l owing 
year. 

He was D irector  of the U nderwater Sys­
tems Laboratory f rom 1 962 u nt i l  he was 
appointed to his p resent post in Septem­
ber, 1 967 . 

M r. Sumner received the B .M _E .  degree 
from Co oper U n ion in 1 948 and, wh i le 
st i l l  a student, served there as instructor 
in Physics i n  1 947-48 . Dur ing the sum­
mer of 1 9 50 he was a no n-resident instruc­
tor  in Probab i l ity and Stat ist i cs at Massa­
chusetts I nst itute of Techno logy.  He later 
stu died at Co lu mbia Un iversity receiving 
the Master's degree in Physics in 1 953 and 
the professional degree i n  E lectrical Engi­
neering in  1 960. 

Mr. Sumner is a Fe l low of the I nstitute 
of Electrical and Electro nics Eng ineers 
and a member of Tau Beta Pi and Pi Tau 
Sigma_  He is a lso a member of the Acou­
st ical Society of America. 

M r. Sumner and his wife, Joan, l ive at 
47 White Oak Drive, North Caldwe l l ,  N .J .  
They have two ch i ldren,  Er ic,  J r. ,  and 
H i l a ry .  

E. Kenneth Van Tassel 
"For contributions to telephone transmis­
sion, radar circuitry and applications of 
digital techniques to d,7ta processing. " 

E. Kennet'" Van Tassel ,  former head of 
the Data Processing System Control  De­
partment at Be l l  Telephone Lab oratories 
in Whippany, N .J . , ret ired from Bell Labs 
in 1 9 68 .  

Mr. Van  Tassel j oined Be l l  Laboratories 
in 1 928. For many years he was concerned 
with the design and deve lopment of car­
rier systems and with the ap p l icat ion of 
carrier transmission  to telephone cable. 
Dur ing World War I I  he worked on mi l i­
tary projects, i nc lud ing the development 
and test ing of early warn ing search radar. 
After the war he supervised development 
work on  a nu mber of carrier systems. He 
was concerned with the design of m i l itary 
data processing  systems from 1 956 unt i l  
h is ret i rement. 

M r. Van Tassel has been granted seven 
patents and is the author of a nu mber of 
techn ical articles. He is a Fe l low of the I n­
st itute of E lectrical and E lect ron ics Engi­
neers and has been active on  several of  the 
I nstitute's committees fo r many years. 

Born in PawPaw, M ich igan, he received 
his B.S. and M .S. degrees in Physics from 
Michigan State Co l lege in 1 926 and 1 928, 
respectively.  


