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I n our world we have conf l icts not on ly  on  the batt lefield but i n  our homes, offices, 
laboratories and the minds and sou l s  of sc ientists and  engineers. It is because the sc ientist 
or eng ineer has the capab i l ity and potent ia l  for  do ing  so much more than h is  dai ly job 
tasks that he is faced with another commitment. He rea l izes and understan ds that the 
startl ing developments of our  day must be used for the benefit of mankind . . .  not i ts 
detriment. H e  knows that the welfare and happ iness of ou r society in the future is being 
shaped today. Therein l ies the reason as to why his responsib i l ity to society and h imself 
is so important : pure sc ience and engineeri ng d ivorced from the socia l  p rob lems of our  
age do  not  ex ist. 

With these po ints in mind we are co nstantly attempting to improve our services to our  
membership and the  N EWS LETT E R  is one of our  means of service. We wish to publ ish 
more than a l ist of meet ing not ices and so you have noticed a variety of art ic les when 
space has permitted. Ed itorials a re new - for you and for us, but i t  is not our intent to 
express a persona l  po l it ical v iew anywhere in  the N EWSL ETT E R .  H owever, we wi l l  i n  
the future express views on  items relative t o  t h e  I E E E  member a n d  h i s  environment and 
society. V iews wi l l  be o n  top ics such as p ol lut ion ,  SST, auto safety, unemployment, etc., 
and they wil l be supported by your Executive Committee. 

U nfortunately, just as we are making the N EWS LETT E R  a more mean ingfu l publ ica­
t ion ,  our f i nancia l  situat ion  is hampering our  efforts and we are forced to pu b l ish a four­
page issue with a bare m in imum of items. I t  is hoped that this situat ion wi l l  be a l leviated 
and we can expand the featu res of our pub l ication. 

I mproved membersh i p  services, inc lud ing N EWS L ETT E R  features, is o ne of our goals 
for the u pcoming year. We have another goal wh ich  i s  much  more mandatory and  that i s  
to get our  Sect ion f inances away from the  situ at i on  that has been eati ng up our  surp lus. 
Ou r  f inancia l  p ictu re has been marked by l i beral spend ing o n  services for the membership 
and a very poor  attendance at Sect ion sponsored events, as wel l  as d rastic cuts i n  revenue 
from N EWS L ETT E R  advertising. O th er areas of more i ntense concentrat ion wi l l  be in­
creasing membersh ip i nterest, more invo lvement with neighbor ing Sect ions and more 
communicat ions with the stu dents in our Section .  This is a tal l  order but we must at 
least start i n  th is d irection  if we are to ex ist as a useful organ izat ion  for our  membersh ip . 
You can help by your i n terest and attendance at m eetings. 

Have a successfu l  year a nd if you have any comments or quest ions p lease contact me 
or any of the other Section  officers. 

Robert G. Soka/ski, Chairman 

• N ew s l e t t e r  
ME ETI NGS CA LENDAR 

Thursday, September 23 
E lectron Device G roup Meet ing- Recent Developments in Magnetic Bubb le  Technology, 
D r. John A.  Copeland, Speaker. ITT Laborato ries, N ut ley,  N. J., 8 :00 P.M. Pre-Meeting 
D in ner : Copperhood R estaurant, south of Route 3 at Park Ave. ex it ,  6:00 P.M.  

Thursday, September 30 
Tour of O wens- I l l i no is G lass Fac i l it ies. The Owens- I l l ino is G lass Plant, 2220 9 1 st Street, 
N orth Bergen,  N . J., just west of R t. 1 -9 ,  approximately midway between Rt .  46 and Rt .  
3 , 7 : 30 P .M.  R eservat ion requ ired. 

Wednesday, O ctober 20 
Mu lti-G roup C hapter Meeting-Artific ial I n ternal O rgans, Dr .  G eorge Meyers, Speaker. 
A/S 1 4 1 , County Co l lege of Morris, R oute 10 & Center G rove Road, Rando lph Town· 
sh ip ,  N . J . , Pre-Meet i ng D inner :  See O cto ber issue. 

For Fall Lecture Series of North Jersey and New York Sections See Pages 5 through 1 1  
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Carver Mead of Cal ifornia I nst itute of Techno logy has projected the possi b i l ity of p ro­
duc ing a computer at a cost of $25 .00, u sing electron beam generated patterns. In la rge 
quantity product ion a $ 1 00.00 to $200.00 computer shou ld  be with i n  reach. 

The p rojected computer cou ld carry out supp lementary tasks: ( 1 )  stat ion-keep ing-using 
the curb, buried cable or  d istarce to the car ahead, (2) communicati on  to the computer 
in  the approach ing car i n  the event of errat ic behavior or l im ited mode of operation  in 
either car, (3)  accept ing commun icat ions from the road system descr ib ing some condit ion 
of weather, road, or traff ic ,  (4) automotive system mon itor ing - o i l  p ressure, water tem­
perature, l ights h igh with car approachi ng, battery charging, t ire p ressu re, and p ossib le 
d iagnost ic sound ,  temperature or stress p ickups. 

The sub-m icrosecond switch ing of i ntegrated c i rcu its is a lmost as important as the l ow 
cost p otentia l .  For  a range reso lut ion of a few feet, nano-second capab i l it ies a re required, 
at l east for  radar as the detector. Comp uter storage may rep lace the radar d isp lay. 

IV. The Braking System - The coeff icient of fr ict io n of the tire road interface may 
vary from about 1 .0 on dry concrete or  asphalt  to 0. 1 on o i ly,  wet or iced roads. The d is­
tance to stopp i ng varies d i rectly as the square of the veloc ity and i nversely wi t h  the de­
celerat ing forces. It is p roposed here that an auxi l iary emergency brak ing system provide, 
on demand ,  a constant "G" brak ing, i ndependent of road surface . The h igher "G" l oad 
the better, u p  to the capacity of belts and hu man endurance. Aga in  alternatives exist :  ( 1 )  
retro-rockets, (2 )  explosive-driven anchors and ( 3) drag chutes. 

The space p rograms have developed smal l rockets to a h igh degree. Two such rockets, 
sl ightly separated to provide turn ing torque if needed, cou ld  be mou nted to f i re forward, 
with an  e levat ion  of, say, 45 degrees. T h is wou ld  p rovide not on ly reverse th rust, but 
downward thrust i nc reasing convent ional b rak i ng. 

Has it occurred to a ny reader that the engineer ing talent with the p recise sk i l l s  needed 
to man the mu l t i-b i l l i on  do l lar development p rogram to impl ement th ese techn iques m ight 
be suppl ied by the cu rrent ly u nempl oyed aerospace engineers? 

V. Supplementary Needs - The sensor, computer and improved brak ing system wi l l  re­
qu i re many minor  techn ical supp lements, i nclu ding : ( 1 )  own speed input  (2)  own course 
i nput - (on ly  a short term stab i l ity required) ,  (3)  computer to computer commun ications, 
(4) restra in ing  device p osit ive-fasten i ng detector. 

VI. The Cost - A deve lopment program to optim ize and adapt current techno logy to 
work with all cars, roads, laws, etc., wi l l  cost a t  least several b i l l i on  do l l a rs. The tota l  auto­
mot ive insta l lat ion cost therefore wi l l  vary from 40 b i l l i on  to 1 00 b i l l i on  do l lars. F ixed 
insta l lat ion wi" p ro bably equal this. The total i nstal lat ion cost could vary from 1 00 bi l ­
l i on  to 200 b i l l i on  do l la rs. F uture techno logy may reduce these f igu res by su bstantial 
amounts. To the end, a more comprehensive development program may redlJce u lt imate 
c osts by tens of b i l l ions of do l lars, perhaps by an order of magn itude. 

Balancing these costs are: ( 1 )  cu rrent annua l  i nsurance payments, $ 1 1 x 1 09, (2 )  esti­
mated annua l  non- insured damages, $4 x 1 09, (3) estimated l o ss of annual G .N .P. due  to 
i nju ries and deaths not covered by i nsurance, $ 1 0  x 1 09, (4) annua l  do l lar value of l ost 
t ime d ue to h ighway i nefficiency, $ 1 5  x 1 09, est imated. 

Another val i d  considerati on  towards the m in im ization of fatal it ies is the a l ternative of 
a mass transport system to supplement and eventua l ly  e l im inate the car. This should ,  and 
i ndeed must , be accomp l ished, but as the mature engineer est imates the mass transit 
necessary to f i l l  his needs of travel for work, shopp ing, med ical care, le isu re, etc., it wi l l  
b e  apparent that mass transportat i on  i s  several decades away. Coup le  t o  this the natu ral 
desire to have the freedom and conven ience of a car and it is apparent that cars wi l l  ex ist 
in p resent quant it ies for many years. 

VII. Implementation - Clearly th is is not a p rogram for which D etroit can foot the bi l l . 
A very large system-oriented company shou ld be selected by compet itive p rocess to coor­

d inate the many facets of th is p rogram. Su bcontracts to u niversities a nd smal ler compan ies 

are a necessity. The extent of government spend ing on automob i les shou ld  not exceed the 

or ig inal development program , 3 to 1 0  b i l l i on  dol lars. F ixed road i nsta l lat ion costs must 

be borne by federal and state governments. The f i rst step i n  a program of th is magnitude 

and urgency is positive actio n  by the federal government. 
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Artificial Internal Organs 

Dr .  George Meyers, Manager of the 
B iomedical Eng ineering Laboratory of 
the R iverside R esearch I nst itu te ,  wi l l  be 
the p ri ncipal speaker at the October 
meet ing of the Mu l t i-G roup C hapter. H is 
speech wi l l  emphasize both the physio­
l og ical and engineering aspects of artif i­
c ia l  i nternal o rgan design. A co lo r  movie 
wil l be shown to i l l u strate new work that 
is being done in th is f ie ld .  

Dr .  Meyers is currently work ing as 
consultant for  the Atomic  E nergy Com­
mission .  He is deve lop ing an isotope p ow­
ered pacemaker (atomic pacemaker). 

Time: Wednesday, O ctober 20, 1 9 7 1 . 
Place: A/S 1 4 1 ,  Cou nty Co l lege of M or­
ris, R oute 1 0  & Center G rove Road , 
Rando lph Townsh ip ,  N .J .  
Pre-Dinner Meeting: See O ctober issue. 

A Voting Reminder ! 

Each year, on ly one th ird o f  the I E E E  
members vote for the N at iona l  and R e­
g iona l  off icers, p ossib ly because most of 
the p ositio ns have only one candidate. 
Th is year, h owever, there are three can­
d idates for R eg ional D i rector for  your  
reg ion-R egion 1 : 

Haroun Mahrous-N ew York Sect ion 
Harold Goldberg-Boston Section  
Richard Benoit-Mohawk Va l ley Sect ion  

A 1 00% vote wou l d  mean the rea l 
choice of the members. A 35% vote as i n  
the past means o n l y  12% can p ick your  
D irector. 

SO L ET'S MAKE IT A R EA L  E LEC­
T I O N  BY A L L  V OT I N G . VOTE ANY 
WAY YOU WA NT. BUT VO TE! �'�" ?�!�.,����,� . ?EVICES 

�. l , ffO",," ... .. "" ,1"Sf " , 
. , /  '. 

-
D U A L  N L N E S  

L UM P E D  D S t R I 8 U T E O  

M E C H A N I C A � L Y  V A R I A B L E'  
E L E C T R I C A L L Y  v A R  A B L E  

H -P. L -P . B -P 

T U N E D  C I RC U I T S  

T O R O I D S .  V A R I T O R S  

D E C A D E  ST A N D A R D S  

MODULAR OSC I LLATORS 
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PLEASE POST ON BU LLETI N BOA R D  - A L L  G R O U PS ARE OPEN TO TH E P U B L I C  

N .  Y .  Section, IEEE Metropol itan Section 

EDUCATIONAL PROGRAM - FALL 197 1 �5! l�6'\ 
Power and Industr ial  Div. ASME 

REVIEW STUDY GROUPS FOR PRO FESSIONAL ENGINEER EXAMINA liONS 
This program is designed to prepare ca ndidates for Professional E ngineering L icense exami nations in 
New York and New Jersey. The material is consistent with the national type of exam used for the 
New York license examinations. Candidates for Part I and Part I I  should enroll in  Study G roup No.  I ,  
No. 2 and No. 3. The New York State Board permits graduates of approved schools to take Parts I 
and I I  and qual ify for " E ngineer-in-Tra in ing ."  N ew York exams will be held i n  December 1 97 1  and 
April 1 972. Please note that th e fall course will be completed prior to the December exam .  

E N D O R S E D  B Y  N YSSP E 

BASIC E N G I N E E R I NG SC I E NCES I ( l E E E-ASM E )  ST UDY G R O UP NO. 1 
Rev iew for Part I and Part I I , N .  Y. Exam. Review w i l l  cover pract ical appl icat ions of Statics, Mechan ics, and Mathematics. 
MON DAYS, Starting August 30, 1 97 1 ,  6: 1 5-8:45 P . M . ,  1 2  Sessions Instructor: O. Ondra, P . E . ,  Professor of Civ i l  Engineer i ng  
Auditor ium, 1 9th F I . ,  Consol idated E d i so n  C o . ,  4 I rv i ng Place, N . Y . C .  Manhattan Col lege 

BAS I C  E N G I N E E R I N G  SC I E NCES I I  (ASM E-I EE E )  ST UDY G R O U P  NO. 2 
R ev iew for Part I and PlIrt I I ,  N .  Y .  E xam. Review w i l l  cover pract ical appl icat ions of D ynam ics, F lu id Mechan ics, Thermodynam ics, 
and E l ectrical Principles. 
TU ESDA YS, Starting August 31 , 1 97 1 , 6 : 30· 9 : 00 P . M . ,  1 2  Sessions Instructor: A. Pau l low, P. E .  
Room 1 70 1 ,  Consolidated Edison Co., 4 I rv i ng P lace, N .Y .C . Consol idated Edison Co . 

E NG I N E E R I NG E CONOM I CS A N D  PR ACT I C E  ( I E E E-ASM E )  STUDY G R O U P  NO. 3 
R ev iew for Engineeri ng Economics for a l l  three sections of the exam.  Review \v i l l  cover econom ic comparisons, annual cost, present 
worth, and rate of return. F ixed and operating costs, account ing and cost analysis, depreciation, taxes, and valuations w i l l  a lso be reo 
v iewed. 
T H U R SDAYS .. Starting September 2, 1 97 1 , 6 : 1 5-8 : 45 P . M . ,  1 2  Sessions Instructor: R. E .  M endoza, P . E .  
Room 1 425, Consol idated Ed ison Co . ,  4 I rv i ng P lace, N . Y .C. Pu bl ic  Serv ice E. & G. of N . J.  

M ECHAN I C A L  E N G I N E E R I NG (ASM E )  STUDY G R OUP NO . 4 
Rev iew for Mechanical E ng ineering Section of Part I I I , N .  Y. Exam. Appl ication of mechanical engi neering principles to combust ion, 
gas dynam ics, compression shock ,  nozzle design, steam power plant cycles, psychrometries, a ir  cond i t ioning heat transfer, nuclear reac· 
tors, Mach cone, K i netics, gyroscope motion, v i bratory motion, balancing of mach i nes, compound shafts, design of gears, hydraul ics, 
pumps and fans, stress and deformation of machine elements, etc. 
W E D N E SDAYS, Starting September 1 ,  1 97 1 , 6: 30- 8 : 30 P.M . ,  1 2  Sessio ns Instructor: M. Kurtz, P. E .  
Room 1 70 1 ,  Conso l idated Edison Co., 4 I rv i ng P lace, N . Y .C .  

E L ECTR ICAL E N G I N E E R I NG A N D  APP LICATIONS ( I E E E )  STUDY G ROUP NO . 5 
R ev iew for E lectrical E ng i neering Section of Part I I I ,  N .  Y. E xam. E lectrical E ng ineeri ng Pri nciples and Appl icat ions o f :  transformers, 
a·c and d·c machines, transm ission l i nes, f i l ters, networks; impedance match i ng ,  bridges, coupled c ircu its, resonance, harmon ics, tran­
sients, three-phase power, ampl if iers, e lectronic circu its, Root locus and Root Criteria. 
W E D N  ESDA YS, Starting Septem ber 1 ,  1 97 1 , 6 : 30·9:00 P.M. ,  1 2  Sessions Instructors: L. E .  Burnett, P . E . ,  Consol idated Ed ison Co . 
Room 1 405, Conso l idated Edison Co., 4 I rv i ng P lace, N . Y.C.  S. Sonsky ,  P.E. ,  Queensborough Commun ity Col lege 

G ROUPS # 

1 ,3 

5 

2, 4 

6, 7 , 8, 9  

1 0  

F E ES 

R E G I ST RAT ION I N FO RM AT I ON 

PAYAB L E  TO 

$30 Members, I E E E ,  ASM E ,  N YSSPE 
$40 a l l  others 

$50 Members, I E E E, ASM E ,  N YSSPE 
$60 all others 

$30 Mem bers, I E E E ,  ASM E ,  N YSSP E 
$40 a l l  others 

$25 Members, I EE E ,  ASM E ,  N YSSPE 
$35 all  others 

$30 Members, I E E E, AsM E ,  N Y SSPE 
$40 all others 

"POWER & I N D .  
G R O U P  N .  Y .  
SECT I O N  I E E E "  

"ASM E 
METROPO L ITAN 
SECT I O N "  

"POW E R  & I N D .  
G R OUP, N .  Y .  
SE CT I O N  I E E E "  

MA I L  TO 

I. M. Berger, V ice Chairman 
Educational Comm ittee, I E E E  
N .Y.C.  Transit Authority, R m .  1 200 
370 Jay St.,  Brooklyn,  N .  Y. 1 1 2 0 1  
Phone: ( 2 1 2) 852-5000, Ext.  4495 

Richard Maslow, Educational Comm .  
ASM E ,  Metropol itan Section 
N .Y.C.  H ea lth & H ospital Corp. 
Bureau of E ng i neeri ng & Maintenance 
66 Leonard St., N .  Y., N. Y. 1 00 1 3 
Phone:  ( 2 1 2) 566-6940 

J. Tambasco, V ice Chairman 
Educational Comm ittee, I E E E  
2 1 7  78th Street 
Brooklyn,  N .  Y. 1 1 209 
Phone:  ( 2 1 2) 264·4227 

Fill out one registration form for each group and mail with payment 



NEW YORK SECTION IEEE 
POWER & INDUSTRIAL DIV. 

STU/) Y G /{ ( ) l W  O. () 
N UC LE A R  PO ER P LA N T  D E S I G N  

& E N V I RO N M E N T  L CO N TRO L - P A R T J I l  
MON DAYS, 6: 30-8: 30 P.M., Starting September 1 3, 1 9 7 1  
Union Carbide B uilding. 3r d  F loor. 270 Park Avenue, N .  Y . ,  N .  Y .  

Group Sponsor: E. N. Mercouris 

Tel. (2 12) 964·26 14 
Principal lnstrucror: F. D. Hutchinson, P. E . •  Gibbs & Hill Inc. 

T his series of lectures is a continuat ion of Parts I and I I ; however 
registration of persons who d id not attend the prev ious parts is 
a lso encouraged. 
The N uclear Sect ion and a port ion of the E nv ironmental Control 
w i l l  be presented by F. D. H utchinson,  whi le  the balance of en­
v ironmental control and plants are as shown. 
Notes authored by E. N. Mercouris wi l l  be d istributed at the be­
g i n n ing of each session to sup lement the lectures. 

1 .  September 1 3  - I ntroduction · I m pact o n  the environmental 
base l i ne of power generat ion , pol l ut ion & heat d ispo sa l .  
M u lt iple Nuclear Power stat io ns. Coo l i ng towers & stacks. 

E. N. Mercouris, Gruzen & Partners 

2. September 20 • R eactor Control Parameter - Thermal f l u x ,  
neutron f lux a n d  reactivity. 

Speaker to be announced 

3. September 27 - N uclear Power Plants - Safeguards and en ­
v iro nmenta� considerations. 

Speaker to be announced 

4_ October 4 - Pressurized Water Reactors and PRODAC Com­
puter Contro l .  

Speaker to b e  announced 

5. October 18 - Thermal Pollution - Heat d i sposal,  waste heat 
ut i l ization, coo l ing tower , power plant water treat ment.  

Speaker from Aqua Chem 

6. November 1 - Boiling Water R eactors & Computer Control .  
Speaker to b e  announced 

7 .  November 8 - F uel Management & E conomics. 
Speaker from Union Carbide 

8. November 1 5  • Construction Management & Operation -

Stateside plant erect ion, schedul ing, test i ng and start-up. 
F. D. Hutchinson, Asst. Chief Mech-Nuclear Eng. 

Gibbs & Hill, Inc. 

9. November 22 - Quality Assurance, Control & Tests. 
Speaker to be announced 

1 0 .  November 29 - Reactor Types H T G R  & LM F B R . 
Speaker to be announced 

1 1 .  December 6 - Nuclear Power Plan� Packagi ng - Balance of 
plant component prefabr ication on a modu l i  basis and 
barge shipment considerat ions. 

Speaker from Newport News Shipbuilding Co. 

1 2, December 1 3  • Air and Water Pollution & Monitoring Sta­

tions - I n strumentat ion, c ircu itry fundamentals, measured 
design parameters and test interpretation. 

Gerald R. Goldgraben, President 
Ambien t Systems Inc. 

PLEASE POST ON BU LLETIN BOARD 
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G R O U N DI NG P R I N C I PLES A N D  P RACT ICES 
TU ESDA YS, 6: 30-8: 30 P.M ., Starting September 1 4, 1 97 1  

Consolidated Edison Co . •  Room 1425, 4 I rving Place, New York, N .  Y .  

Group Coordinator: 

Group Sponsor: 

Alex Korn. Stone & Webster Engrg. 

Tel. (2 12) 592-9300 
John F. Tambasco. Gen. Service Admin. 

Tel. (2 12) 264-4227 

A review of the engineering practices and pr inciples of system and 
equ ipment grounding. This w i l l  include the important elements 
in protection of transm ission and distr ibution systems, code re­
quirements, earth connection, cathodic protection and hu man 
safety . 

1 .  September 1 4  - Basic Principles - Why grou nd? F u ndamen­
tals and methods of system ground i ng .  

R. H .  Kaufmann, P. E. , Kaufmann Engineering 

2.  September 2 1  - System Grounding - Fault  cu rrent l i m itat ion 
( resistors, reactors, etc.)  and relay ing. U se  of concrete en­
closed reinforci ng rods as ground e lectrodes. 

R. H. L ee, P. E.,  E. I. Du Pont 

3. October 5 - Substation Grounding - Grounding of sub­
station equ ipment and structures. 

George Paul, P.E., A EP 

4. October 12 - Distribution System Ground ing - G round i ng 
neutral conductors, poles, and d i str ibution equ ipment. 

J. A .  MacDougall, L l L CO 

5. October 19 - Transm ission Line Grounding - G round ing of 
transmission tower and sh ield w i res. L ightning protection. 

R. W. Pashley, L l L CO 

6. October 26 - Industrial Plant Grounding - Delta and Wye 
systems, grounded and u ngrounded. 

R. G. O 'Sullivan, Burns & Roe 

7 .  November 9 - Ground i ng  & the National Electrical Code ­
Bond i ng of services and equ ipment ground ing. 

E. C. Soares, P. E. 

8 .  November 1 6- Cathodic Protection - Nature o f  corrosion and 
protective c i rcu its. 

W. F. Gundaker, P. E. , Ebasco Services 

9. November 30 - Grounding Systems for Patient Care - E lec­
trical systems for hosp i tals.  

C. Tsung, Ph.D. , Syska & Hennessy 

1 0 .  December 7 - Con nection to Earth - Characteristics of 
grounds, earth resist iv ity .  calcu lations and tests. 

A. Q. Lange, James G. Biddle Co. 



L GROUPS ARE OPEN TO THE PUBLIC 

- Specio l Study Groups FALL 1971 
.'1Tu n Y ( ; U O W '  NO. II 
F U N  D A M E N T A  LS O F  

E LECT R I C A L D E S I G N - PA RT 1 
Pract ica l Design Principles for I ndustrial and 

Commercial Build i ng Low· Voltage Dist ribu t ion Systems 
WEDN E SDAYS, 6: 30-8: 30 P.M., Starting September 1 5, 1 97 1  
Consol idated Edison Co. , Room 1425, 4 I rving Place, New York, N .  Y .  

Group Coordinator: H. Dougherty, H. O. Penn MaChinery 

Tel. (2 12) 895·5400 
J. Domorski, Automatic Switch 

Tel. (212) 344·3765 
The first of a series of ten-session study courses to hel p  electrica l ,  
consu l t ing and project engineers, contractors, architects and others 
who are concerned with power d istr ibution systems. The low­
voltage system w i l l  be stressed s ince, in the average i ndustr ial and 
commercial power system ,  about n i nety·f ive per cent of al l  design 
problems involve the selection and appl ication of low·vol tage pro· 
tective and d istr ibution equ il?ment. 
Part I ,  the foundation for the series, wi l l  cover basics of short­
circu it behavior and calculations, fuse and c ircuit breaker charac· 
terist ics i nclud ing typical appl icat ion problems. Succeed ing courses 
w i l l  bu i ld on this  material and cover development of the one·l ine 
d iagram, switchgear and switchboards, serv ice entrance req u ire· 
ments, motor control centers, ground:fault protection, etc. 
Part I sessions w i l l  be presente� by H . W. Reichenstein, Sen ior 
Marine Term inals E ngineer, The Port of N ew York Author ity. 
Notes w i l l  a l so  be provided for the lectures. 

1 .  September 1 5  - Short Circuit Basics - Prev iew of material  to 
be covered. What is a short-circu i t .  Cau ses of fau lts. E ffects 
if uncontro l led . Sign i f icance of equ ipment i nterrupt ing 
rat i "ys. Sources and magnitudes of short-circuits. 

2 .  September 22 - Short Circuit Basics - Symmetrica l  and a· 
symmetrical currents. Ana l ysis  of short c ircu it wave forms. 
AC component. DC component. X/R rat io and its effect on 
asymmetry. 3·phase bolted faults, l i ne-to·l ine bolted faults, 
l i ne-to-ground bolted fau lts, arcing faults. 

3. October 6 - Short Circuit Calculations - I ntroduction. One­
l ine d i agram. Decid i ng fau lt locations. I mpedance diagram. 
I mpedance data and how to use it. Motor contribut ion to 
fau l t .  

4 .  October 2 0  - Short Circuit Calculations - Per· u n it im pedance 
calculation method, ohms·per-phase calculation method, 
short-cut ca lculations using est imat i ng tables, curves and 
ru le·of·thumb methods. 

5. November 3 - Short Circuit Calculations - Two typical d is­
tr ibut ion systems calcu lated in detai l .  

6. November 1 0  - Low Voltage Fuses - UL and N E MA stan­
dards. C lasses of fuses. One-t ime and dual-element fuses. 
I nterrupt i ng ratings. Test requirements. Time-current char­
acteristic curves. Current l i m itat ion concept. Peak let­
through curve data. 1 2t let-through concept and data. 

7 .  November 1 7  - Low Voltage Fuses - F u se-to-fuse coord i na­
t ion . T ypical fuse appl ication examples. 

8. November 24 - Low Voltage Circuit Breakers - Mo lded case 
breakers. Low-voltage power breakers. I ntegral Test re­
quirements. Mo lded case breaker t ime current characteris­
tic curves adjustable instantaneous trip units. Typ ica l molded 
case breaker applications. 

9 .  December 1 - Low Voltage Circuit Breakers - Low voltage 
power breaker t ime-current character ist ic curves. A, B and 
C long-time delay trip un its. Com binations of long-t ime 
delay, instantaneous and short·t i me delay trip un its. Typ­
ical low-VO ltage power breaker appl ications. 

1 0. December 8 - Low Voltage Circuit Breakers - Coordinat i ng 
c ircuit breakers with fuses. Factors to consider in coord i na· 
t ion studies. Complete selective coordination seldom at­
ta i n ed in a d istr ibution system . App l ication exam ples. 

STUD Y C H OUr NO. 9 
APPLICATIO N  O F  G A  TU R BI N E  

G E N E R ATOR U N ITS 
T H U RSDAYS, 6: 30-8: 30 P.M ., Starting September 1 6, 1 97 1  
Consolidated E dison Co., Room 1 701 , 4  I rving Place, New York, N.  Y. 

Group Coordinator: J. Buchsbaum, Con Edison 

Tel. (212) 460·4998 
W. Laib, Con Edison 

Tel. (2 12) 460-4295 
Group Sponsor: E. Fabri, Con Edison 

Tel. (2 12) 460-6072 

This course w i l l  cover design and appl ication problems of gas tur­
bine generator u n its. I ndustr i a l  and u t i l i ty system requirements 
and practical operational problems w i l l  be presented. A f ield trip 
w i l l  be organized to inspect operat ion of a gas turbine instal lation 
(by CurtiSS-Wright Corp . ) .  

1 .  September 1 6  - Application of Gas Turbine Generator Units 
on I ndustrial and Util ity Systems - System req u irements, 
economic evaluation, peaking,  emergency suppl y ,  startup 
problems. 

Speaker from Ebasco Services 

2 .  September 2 3  - Electrical System o f  Gas Turbine Plant -

Selection of voltage, generators, excitation system, switch-
gear. 

Speaker from Electric Machinery Co. 

3. September 30 • Gas Turbine Plant Design - I - Standard de­
sign. Use of jet turbines. F undamental thermal and mechan­
ical problem s. 

Speaker from Turbine Power & Marine Co. 

4. October 7 - Gas Turbine Plant Design - II  - Standard design. 
Use of i ndustrial type turbines. F u ndamental thermal and 
mechanical problems. 

Speaker from Westinghouse Corp. 

5 .  October 1 4  - I nstallation o f  G a s  Turbine Units - Construc­
t ion problems. M a intenance problems. 

Speaker from Worthington Corp. 

6. October 2 1  - Auxil iary Power Supply for Gas Turbine Units 
- Selection of voltage. Aux i l iary motors. Motor starters. 
Transfer switches. 

Speaker to be announced 

7 .  October 28 - Use o f  Min icomputers for Gas Turbine Plants -
Requ irements. Control functions. A larm fu nctions. R e­
cord ing funct ions. 

Speaker from Westinghouse Corp. 

8. November 4 - Control and Instrumentation System - R e­
qu i rements. Control systems. Automatic startup and shut­
down circuits. Supervisory contro l .  Meter i ng  req u irements. 

Speaker from Turbine Power & Marine Co. 

9 .  November 1 1  - Protective Relaying and Operational Prob­
lems - Standard protective relay ing. R equirements. Opera­
tio nal problems. Voltage regu lat ion. Megavar supply .  Meth­
od of effective grou ndi ng .  

Speaker to b e  announced 

1 0. November 1 8  - F uture Developments - F uture trend - com­
bined cycle system. Special instal lat ions. 

Speaker to be announced 
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STUD Y G R O  P NO. 1 0  
M O N E Y  M A N AGEMENT FO R E N G I N EERS 

T U E SDAYS, 6: 30-8: 30 P,M., Starting September 1 4, 1 97 1  

Union Carbide Bui lding, 3r d  F loor 

270 Park Avenue, New York, N .  Y .  

Group Coordinator: 

Instructor: 

The study group provides indiv idua l  i mprovement to those who 
are ir)terested or invo lved in lending or borrowing money, mort· 
gages, credit, stock i nvestments nd bond valuatio ns. It is geared 
for engineers involved in mak ing management decisions affect ing 
the expend iture of company funds. It provides the mathematics 
for economic analysis fa prerequ isite for eng ineer i ng economy 
studies) . 
The purpose of the Money Management Study G roup is to de­
velop an understanding of the t ime cost of money by developing 
a fu ndamental k nowledge of f i nancial mathemat ics. 
The study group is baied on a workshop series of problems related 
to many common f i nancial situations and the practical appl ica­
tion of f inancial tables to solve these problem s. 
Text Material: Money Management Workshop Problems by Rob· 
ert E. Mendoza, P . E . ;  and Compound & Annuity Tables by F red­
erick C. Kent pnd Maude E .  Kent ( McGraw· H i l l ) .  

1 .  September 1 4  - Purpose o f  a Money Management Course -
Mea n i ng and Def i n it ion of Interest. Equ ivalence. F inancial 
Tables. 

2. September 21 - The Magic of Compou(tding - The "Series 
Compound Amount" Form u la. Use of Compound Amount 
Tables. Prob lems Concerning Growth of Money w ith I nter­
est. 

3. September 28 - More Magic of Compounding - The "Series 
Compound Amou nt" Formu la. Use of Series Compound 
Amou nt Tables. Problems Concerning G rowth of Periodic 
Deposits of Money with I n terest. 
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4. October 5 - Partial Payment Plans - The Part ial  Payment 
(Capital Recovery) Formula.  Use of Part ial  Payment Tables 
(Capital Recovery ) .  Problems Concerning Payment of Debts. 

5 .  October 1 2  - Additional Problems Concerning G rowth of 
Money and Payment of Debts. 

6. October 19 - The Present Value (Worth) of a F uture Pay­
ment - Derivation of "Present Worth " Form u la.  Use of 
Present Worth Tables. Problems Concerning the Present 
Value (Wort h )  of a F uture Payment. 

7 .  October 2 6  - Discussion of the Present Value (Worth) o f  a 
Series of Future Payments · Derivat ion of "Series Present 
Worth" Formula. Use of Series Present Worth Tables. 
Pro blems Concern ing the Present Value Worth of a Series 
of F uture Payments. 

8. November 9 - Amount of Deposits to Build to a Certai n  
Sum (Sinking Funds) - T h e  "Sin k i ng F u nd" F ormula.  Use 
of S i n ki ng Fund Tables. Problems Concerning Deposits to 
B u i ld to a Certain Sum (Sink ing F un d ) .  

9 .  November 1 6  - D iscussion o f  Bonds - Problems Concerning 
Bonds. 

1 0. November 23 - Unfin ished, Problems and Review. 
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Engineering Economic 

This eight·sessio n  study grou p a ims at p rovid ing the stu dent with the ski l l s  that wi l l  enab le h im to solve many of the dai ly economic 
p robl ems that confro nt h im in  business and at home. The Mi nimum R evenue R equ i rement D isc ip l ine wil l  be the techn ique used to 
measu re the profitab i l ity of a ventu re as we l l  as the relative economy of alternative p roposals. Top ics to be d iscussed inc lude Cost of 
Mo ney, F inancial Mathematics, Depreciat ion and I ncome Taxes. Engineering, F inance, and Accou nting personnel shou ld  f ind the pres· 
entation  thought·provok ing. 

The i nstructing staff wi l l  be headed by M r. Bert J. B l ewitt, E ng ineering Econom ist of the System Planning and Development Depart· 
ment, Pu b l ic  Service E lectric and Gas Company, Newark,  N ew Jersey. 

September 29 - THE M I N IMUM R E VEN U E  R EO U I R EME NT D ISCIPL I N E  
I ntroduce concept of M R R D  a n d  Min imum Acceptable R eturn (MAR =Cost o f  Cap ital ) .  D iscuss the importance o f  en· 
gineering eco nomics and how to f ind the proper d iscount  rate (MA R )  to use i n  econom ic stu dies. 

October 6 - F I NA N CI A L  MAT H EMATI CS 
Show how money is ti me related. Deve lop the six basic t ime equ ivalencies a l l owing money to be changed into single 
amount or annual amou nts over any period of t ime. 

October 1 3  - R ETURN A N D  D EPR E CIAT I O N  
Year·by·year or l ifeti me·levelized amou nts. D iscuss the importance o f  these first two M R R D elements. D iscuss various 
deprec iat ion meth ods and how they affect income of the fi rm . Calcu late Cap ital R ecovery Costs. 

October 20 - TAX ES: I N COME A N D  AD VAL O R EM 
D iscuss the si lent partner i n  you r company - government. Show how these M R R D elements are affected by l ife esti· 
mates, d ispersions, and  retirements. 

October 27 - OTHER CO NS I D E RATI O NS I N  E CO N OMIC ST U D I E S  
Concludes the study o f  M R R D  elements: O perat ion a n d  Maintenance, I nsurance, N on·recu rring Expenses, a n d  R evenue 
Taxes. 

November 3 - PRA CTI CAL PRO BL EMS AN D TH E I R  SO L UT I O NS 
Uses the M R R D to solve typ ical problems such as "repa ir  or rep lace," "cap ital ize or expense," "permanent instal lat ion 
versus temporary instal lat ion." 

November 10 - G E N ER A L  PRO C E D U RES  AN D PRESE NTAT I O N  
H ow to present you r  stu dy to  management i n  a meaningful manner. R eview o f  M R R 0 method o f  economic analysis. 

November 1 7  - STU D E NTS' C H O I C E !  
You get the opportu n ity t o  choose an  area o f  interest t o  b e  d iscussed.  

TIME : 7 : 00·9 : 00 P.M. ,  Wednesday even ings starting September 29 , 1 97 1 .  

PLA C E :  M U LT I ·AMP I nstitute, 6 1  Myrtle Street, C ranford ,  N . J .  070 1 6  

F E E :  $40.00 f o r  Members o f  I E E E , ASM E, NJSSPE,  etc. ;  $50.00 for N o n·Members. A $5.00 discount for early registration 
app l ied to both app l ications  if received p rior to September 1 5, 1 97 1 . 

CO O R D I NATO R : For  any informat ion  concern ing cou rse or locat ion ,  contact : C . K . B l izard , M U  LT I ·AMP Corporat ion ,  6 1  
Myrtle Street, Cranford , N . J . 070 1 6, (20 1 )  276·8200 . 

R E G ISTRAT I O N  F O RM - E N G I N E E R I N G  ECONOMICS 
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IEEE Forms New Group 

The I E E E  is forming a new Group  on 
Manufactur ing Techno logy. The new 
Group has been assigned an  internal code 
number of G-35 and the G ro u p  abbrevia­
t ion of G -Mfg T. General f ie ld of interest 
of the new Group wi l l  be a l l  aspects of 
manufactur ing techno logy as it relates to 
the manufactu r ing of e lectrical and elec­
tronic equipment .  With the advent of 
more soph isticated product ion l i nes using 
computers and numer ical co ntrol tech­
n iques, the el ectrical engi neer is p laying 
an  ever i ncreasing role in modern man­
ufactu r ing techno logy. This is the reason 
the new G roup was or iginated . It was not 
conceived to dup l icate efforts i n  solving 
the deta i led , spec ial ized, manufactu r ing 
problems covered by other G roups, but to 
cut across a l l  the present G roup activities 
to establ ish and work in those areas com­
mon to basic modern manufactur ing sy­
stems_ I E EE members shou ld  contact the 
Techn ical Activities off ice at I E E E  head­
quarters for more informat ion . 

STUDENT AFFAIRS 
A new Bachelor of Techno logy degree 

program was recently annou nced by New­
ark Co l lege of Eng ineering. 

The p rogram provides an  opportun ity 
for further education to persons who have 
completed the Assoc iate degree, or its 
equ ivalent, in  Engineering Technology at 
a commu n ity co l lege, tech nical institute, 
o r  sim ilar inst itut ion . The program can be 
comp leted in four years of part-t ime eve­
n ing study and hence is ava i lab le to the 
techn ic ian employed fu l l  t ime in industry. 

T he program p rov ides advanced educa­
t ion in tech n ical and management sk i l ls, 
together with selected humani ties and so­
cial sc ience elect ives. A Co re Curricu lum 
is requ ired of a l l  students; and spec ial iza­
t ion in E lectrical ,  I ndustria l or Mechanical 
Systems is p rovided by inc lusion of an 
Opt ion Course in every semester. 
The Engineering Technician 

The eng ineering tech nic ian  has tradi­
t ional ly worked in  a supporting ro le to the 
eng ineer. At one t ime the fo rmal educa· 
tion of the tech nic ian  did not go beyond 
an  Associate degree, but in  the last decade 
a strong trend toward further educat ion 
has become evident natio na l ly. The in­
creasing complex ity of techno logical 

1 2  

problems has requ i red a substant ia l ly 
h igher level of sophisticat ion by the mod­
ern engineer in industry ; and engineering 
curricu lums have become more mathe­
matics and science-based. As a resu lt ,  
some of the more p ractical work of the 
engineer has been de legated to the techn i­
cian, who then f inds h imself in need of 
further educat ion to cope with h i s  new 
assignments. The trend toward further ed­
ucat ion has led to the estab l i shment of 
baccalaureate programs i n  techno logy and 
to a new occupat ional identity, the tech­
no logist. 
The Tech nologist 

The techno logist works c l o sely with 
the techn ic ian and the eng ineer i n  the so l­
ut ion of i ndustria l p rob lems. It has been 
said  that the four-year techno log ist re­
sem bles the engineer of two generations 
ago in  h is  p ractical approach to the so lu ­
t io n of every day p rob lems. Persons who 
comp lete the Bache lor  of Techno logy pro­
gram at N C E  wi l l  be prepared for  careers 
in techn ical design, product ion,  manage­
ment, techn ical sales, app l icat ions engi ­
neering and f ie ld serv ice. 

The new p rograms are headed by D r. 
I rving Engel son ,  Assistant D ean for En­
gineer ing Techno logy . Dean Engelson, 
who ho lds  a Ph .D . i n  e lectrical engineer­
i ng ,  has spent many years i n  techno logy 
educat ion and started h is career as an en­
gi neering techno logy graduate. He feels 
that by p roviding Bachelor of Techno logy 
graduates with a p ractical feel for  the re­
lat ionship between mathematical topics 
such  as d ifferential equat ions, statistics, 
etc ., on the one hand and p hysical systems 
and "gadgeteering" on the other, N ewark 
Co l lege of E ngineer ing is  f i l l i ng a long felt 
vo i d  in  the educational spectru m. 
Core Curricu lum 

The Core Curr icu lum,  requ i red of al l  
students, inc ludes cou rses i n  mathemat ical 
analysis, computer p rogramming, tech ni­
cal commun icat ions and ind ustrial cost 
ana lysis. Other requ ired courses i n  the 
Core Curricu lum inc lude huma n it ies and 
soc ia l  sc ience, ma nagement and organ iza­
tio nal behavior, labor-management rela­
t ions and others, such  as supervisi on  and 
employee re lat i ons. 
Electrical Systems Option 

I n order to specia l ize in E lectrical En­
g ineer ing Tech no logy, stu dents have to 
take the E lectrical Systems O pt ion . 

The E lectrical Systems opt ion is de· 
signed as a cont inuat ion of a n  Associate 
degree program in  electrical or e lectronics 

techno logy, with emphasis on the theory 
and app l icat ion of e lectrical c i rcu its. E lec­
tives p rovide spec ial izat ion  in communica­
tions, power generation and d istr ibut ion,  
e lectrical machines, and other f ie lds. 

However, regardless of th e special iza­
t ion e lect ives, all students are requ ired to 
take courses i n  C ircu it Analysis, C ircuits 
Measurements, 0 iscrete and I ntegrated 
C i rcu its and I nstrumentation and Con­
trols. I n the last semester a l l  students must 
comp lete an e lectrical system s project i n  
wh ich  each student wi l l  construct and an­
alyze a project of h is own cho ice. The 
project may be of the sma l l  equip ment de­
sign or measu rement system type. 
Industrial Systems Option 

Another educational path ava i lab le to 
the Associate degree h older in electrical 
engineering technol ogy is the I ndustr ia l  
Systems O pt ion ,  wh ich is the techno lo­
g ist's equivalent t o  i ndustria l eng ineering. 

The I ndustrial Systems opt ion is a 
broad p rogram emphasiz i ng the quant ita­
tive methods of p roduct ion management. 
It p repares the ho l der of an Associate de­
gree in  any field of engineer ing techno l­
ogy for work in qua l ity contro l ,  work 
measu rement, re l iab i l ity cost ana lysis, 
p lant layout, materials hand l i ng, and su ­
pervision . I n  this opt ion stu dents are re­
qu ired to take cou rses in p roduct and p ro­
cess design,  quantitative management 
meth ods, industrial statistics and others. 
There is also a Mechanical Systems Op­
t ion with an  emphasis on  design. Th is op­
t ion wou ld normal ly be taken by people 
with an Assoc iate degree in mechan ical 
eng ineer ing techno logy. 

Although thousands of Bache lor  of 
Techno logy degrees are awarded in  the 
U n ited States every year, the degree is 
re latively new i n  the east. As more B .T. 
ho lders become avai lab le, i ndustry wi l l  
have to def ine the ro le  of the techno logist 
in their o rganizational structu re .  The 
need for p ractical-m inded yet wel l -edu­
cated techn ical people ex isted since the 
apparent d i sappearance of the hardware­
oriented engineer of yesteryear. The 
techno logist wi l l  probably f i l l  the gap and 
take his p lace; and N C E  wil l have made 
another important contribut ion  to the ed­
ucat iona l  and industr ia l  sectors of society. 

Further information about the Bach­
elor of Technology programs can be ob­
tained by writing to Dr. Irving Engelson, 
Assistant Dean for Engineering Technol­
ogy, at Newark College of Engineering, 
323 High Street, Newark, N. J. 07 102. 

The Newsletter, September 1 97 1  


