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Calendar of Events 
( mark your calendars ) 

Thursday, August 17, 2006 
6:00 pm –  8:00 pm: 'Signals' Networking Mixer - WIE/GOLD 
Discover opportunities within the IEEE NY Section by networking with local professionals, meet 
other IEEE NY members, including Executive Committee members, and enjoy the social setting! 
H ors d’ouvres w ill be provided.  
Location: Proof Lounge, 239 Third Avenue (Bet. 19/20 Streets) New York, NY 10003  
RSVP: gold-nyc@ieee­­.org, Drivera938@ieee.org 
 

Wednesday, September 13, 2006  
5:30pm -  7:30pm: IEEE Communications Society NY Chapter Presentation 
Presentation on "Network Security" 
Location: Polytechnic University, 6 Metrotech Center, Brooklyn, NY 11201 

 By Subway:  Jay Street-Borough Hall (A,C,F) Borough Hall (2,3,4,5) 
For registration and last minute details, visit our website at http://www.comsoc.org/~nyc  
 

Tuesday, September 19,  2006  
Tappan Zee Sub Section Meeting 
6:30 pm— 8:00pm: Aaron Prazan, Engineer with Con Edison will give a presentation on "Stray 
Voltage Mitigation". (see ad on back cover) 
For last minute details visit our website at http://www.ewh.ieee.org/r1/new_york/tz 
 

Thursday, September 21, 2006 
5:00 pm –  7:00 pm: PACE/GOLD  
Professional & Educational Event/Activity - Possible Open House with IEEE student branch uni-
versity. 
 

October 2006 
 Date & Time: tba: Tappan Zee Sub Section Meeting 

Indian Point Energy Center Tour  
For updates, visit our website at http://www.ewh.ieee.org/r1/new_york/tz in the Fall. 
 

November 2006  
Date & Time: tba: Tappan Zee Sub Section Meeting 
Robert Gezelter, Senior Member IEEE will give a presentation on "Safe Computing in the Age of 
Ubiquitous Connectivity". 
For updates, visit our website at http://www.ewh.ieee.org/r1/new_york/tz in the Fall. 
 

Thursday, November 9, 2006 
6:00 pm –  8:00 pm: 'Signals' Networking Mixer - WIE/GOLD  
Start the new season on the right foot and discover opportunities within the IEEE NY Section by 
networking with local professionals, meet IEEE NY Executive Committee members, and enjoy 
the social setting! Hors d’ouvres will be provided.  
Location: Proof Lounge, 239 Third Avenue (Bet. 19/20 Streets) New York, NY 10003  
RSVP: gold-nyc@ieee.org, Drivera938@ieee.org 

 

http://www.ewh.ieee.org/r1/new_york/tz
http://www.ewh.ieee.org/r1/new_york/tz
https://www.ieeecommunities.org/content?go=1064715&cid=169683
http://www.ewh.ieee.org/r1/new_york/tz
http://www.ewh.ieee.org/r1/new_york/tz
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According to Alan L ightman,  PhD 
Massachusetts  Ins t i tu te of  Technology,  
p h ys i c i s t ,  n o ve l i s t ,  e s s a y i s t ,  a n d 
lecturer,  trus t ing a sudden intu i t ion 
wi thout  too much skept ic ism of ten leads 
to the greatest breakthroughs in sc ience.  
His book "The Discover ies : Great  
Breakthroughs in 20th Century Sc ience" 
presents  examples of  work  such as:  
Werner Heisenberg's enumerat ion of  the 
u n c e r t a i n t y  p r i n c i p l e ,  B a r b a r a 
McCl intock 's revelat ion that genes can 
jump f rom one chromosome to another,  
and Henr ietta Leavit t 's  development of  a 
method for  measur ing the d is tance to the 
stars .  
I t  was 1921 and Otto Loewi,  a German 
pharmacologis t,  was look ing for a way to 
determine how nerve cel ls communicate.  
Was the s ignal conveyed f rom one 
neuron to the next— or  f rom a neuron to a 
muscle or organ— electr ica l? Or was i t  
chemical?  
The sc ient ist  awoke,  jot ted down his  
musings on a s l ip  of  paper , and went  
back to s leep.  " I t  occurred to me at s ix  
o'c lock in the morning that  dur ing the 
n ight  I  had wr i t ten down something most  
impor tant , " he later recal led, "but  I  was 
unable to dec ipher the scrawl. "  
For tunate ly,  the idea returned the 
fol lowing n ight.  That  t ime, Loewi must  
have wr i t ten more legib ly,  because he 
was able to carry out h is Nobel Pr ize -
w inn ing exper im ent  tha t  da y.  He 
d issected the hear ts f rom two f rogs and 
p laced them, s t i l l  beat ing,  into separate 
d ishes of  sal ine solut ion.  Loewi then 
st imulated the vagus nerve he'd lef t  
at tached to the f irst  hear t.  As expected, 
the hear t s lowed i ts beat ing.  
Now here's  the e legant part .  Loewi took 
some of  the solut ion bathing the f irs t  
hear t and poured i t  over the second 

hear t,  f rom which he'd str ipped the vagus 
nerve. This  heart ,  too,  s lowed,  proving 
that  the message transmit ted by the 
vagus nerve was chemical  in nature.  The 
c o m p o u n d ,  w h i c h  L o e w i  c a l l e d 
" V a g u s s t u f f , "  t u r n e d  o u t  t o  b e 
acetylchol ine, a neurotransmitter  found 
widely throughout the nervous system.  
For  Loewi,  the exper ience suggested that  
"we should somet imes trus t a sudden 
intu it ion wi thout too much skept ic ism." 
The story i l lustrates how sc ient is ts th ink , 
and reminds us that  science is a process 
of  explorat ion carr ied out  by human 
beings.  
Over  the years ,  L ightman has real ized 
that  scient is ts rare ly read or ig inal  
research papers , perhaps because they 
v iew sc ience as being a l l  about  the 
bottom l ine.  I f  sc ience is  an explanat ion 
of  the way that  the wor ld behaves,  then 
you don' t  need to know how you got to 
that  understanding, L ightman suggests,  
―Y o u  ju s t n e e d  th e  fa c ts .‖ 
That  v iew,  a lthough val id,  is  l im i ted,  
L ightman explained. "You can read a 
tex tbook on the theory of  re lat iv i ty and 
you can understand re lat ivi ty, "  he says.  
"But you don' t  understand the mind of  
Einstein. You don' t  hear  h is voice."  To 
remedy that ,  L ightman has assembled a 
col lec t ion of  24 of  great  ideas and 
exper iments in 20th century.   
L ightman invi ted sc ient ists : physic is ts,  
chemists ,  as tronomers, and bio logis ts to 
propose great ideas and then he 
winnowed down the resul t ing l is t  to two 
dozen s tor ies presented in h is  book. For  
each d iscovery L ightman provides the 
or ig inal  paper  a long with an essay on the 
l i fe and t imes of  the scient ist(s)  involved.  
Among Lightman's stor ies that  may 
interest  IEEE WIE members is  that of  
Henr ietta Leavi t t 's  development of  a 

HOW GREAT BREAKTHROUGHS HAPPEN 
By Kenneth Vought, NY Section Chair 
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method for  measur ing the d is tance to the 
stars . Leavit t  was h ired in the late 1800s 
by Edward Picker ing, d irector of  the 
Harvard Col lege Observatory,  to pore 
over  photographic  p lates and calculate 
t h e  p o s i t i o n s  a n d  b r i g h t n e s s  o f  
thousands of  stars.  As one of  the cadre 
of  women that formed Picker ing's  low-
paid bat ta l ion of  human "computers ,"  
Leavit t  was expected to work , not th ink . 
But  some of  the women disobeyed him, 
and Henr ietta Leavit t  was one of  those.  
Through pa ins tak ing  m easurem ents ,  
Leavit t  uncovered a re lat ionship between 
the per iodic ity and luminosi ty of  the 
Cepheids,  a group of  stars  that br ighten 
and d im in predictable cyc les that  vary 
between three and 50 days.  Leavi t t  found 
that  the longer a star 's per iod,  the 
g re a te r it’s  in trin s ic  lu m in o s ity , a n d  th a t 
knowing how br ight a star is  al lows one 
to calculate how far away f rom Ear th i t  
l ies .  Thus the Cepheids,  which are 
scat tered throughout  the n ight sky,  could 
serve as cosmic beacons by which 
astronomers could gauge dis tances in 
space.  
Leavit t 's  work  la id the foundat ion for  
many of  the astronomical  d iscover ies  
that  would fo l low, inc luding Hubble's  
determinat ion that  the universe is  
e x p a n d i n g .  Y e t  s h e  r e m a i n e d 
uncelebrated in her l i fet ime. In 1925, a 
representat ive of  the Swedish Academy 
of  Sciences wrote to Leavit t  to propose 
nominat ing her  for  a Nobel  Pr ize.  
Unfor tunate ly,  Leavit t  had been dead for  
three years by then,  render ing her  
inel igib le for  the honor . Most of  h is  
stor ies show how the researchers '  
personal i t ies dr ive their  d iscover ies . For  
example,  Arno Penzias and Rober t  
W i lson 's  de tec t ion  o f  the  cosm ic 
background radia t ion— the pers is tent  
hum lef t  over  f rom the Big Bang.  Both 
m e n  w e r e  i n c r e d i b l y  m e t i c u l o u s 

exper imental is ts .  I f  they hadn' t  been so 
compuls ive about  the deta i ls ,  they 
wouldn' t  have been so cer tain that  this  
res idual h iss in their  antenna was 
something worth invest igat ing. But ,  they 
were so fast id ious, so p icky,  and so 
careful  that  they methodical ly chased 
af ter  the source of  the noise. Af ter they 
e l im inated every possible th ing they 
could th ink  of ,  Penzias and W ilson 
conc luded th is was something wor th 
wr i t ing about.  Indeed, their  almost  
comical ly unders tated paper, ent i t led " A 
m e a s u r e m e n t  o f  e x c e s s  a n t e n n a 
temperature at  4080 Mc/s , "  formed the 
bas is  of  their  1978 Nobel  Pr ize.  
In the end,  L ightman himself  d iscovered 
a general pattern whi le putt ing together  
h is book.  While he d id not  uncover  any 
p a r t i c u l a r  s c i e n t i f i c  t e m p e r am e n t —
scient ists '  personal i t ies run the regular  
human gamut— L igh tman d id learn,  
regardless of  the f ie ld in  which they 
worked or  how they came to their  
d iscover ies, a l l  the scient ists that he 
prof i led were: passionate about what  
they d id, loved to solve puzzles, were 
i n d e p e n d e n t  t h i n k e r s ,  e n j o y e d 
chal lenging author i ty,  and tru ly  obsessed 
wi th their  own f ie ld of science.  ■  
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The IEEE WIE -  Women in  Engineer ing  
Soc iety ,  was jo ined by the IEEE computer  
Soc iety  and the IEEE Communicat ion  
Soc iety  in  i ts  January and February  
meet ings respect ive ly .   
 

I n i ts effor t  to promote women 
s c i e n t i s t s  a n d  e n g i n e e r s  a s 
speakers for  technical soc iet ies  of   

IE E E ’s  N e w  Y o rk  S e c tio n , W IE  
presented Dr. Mary Y.  Lanzerot t i  of  IBM 
in January and Dr. Evr ic lea Voudour i -
Man ia t i  o f  Manhat tan Co l lege in 
February.  Both  events  were we l l  
at tended –  among the attendees were 
students, professors, and employees of  
publ ic  and pr ivate industry.   Both 
speakers were presented wi th an Award 
of  Mer it  for  their  contr ibut ions to IEEE 
and WIE. 
 
The January meet ing,  co-sponsored by 
the Computer  Soc iety was held on 
January 25,  2006.  The speaker -   Dr.  
M a ry  Y . L a n z e ro tti o f IB M ’s  T h o m a s  J . 
Watson Research Center -   is  an IEEE 
Senior Member, an author and co-author  
of  twenty-s ix  refereed publ icat ions and;  
n ineteen conference presentat ions.  She 
is the holder of  a patent and has several  
patents pending.  She was Assoc iate 
Edi tor  of  the Lasers  and Electro -Opt ics  
Society newslet ter  -  IEEE LEOS - f rom  

1995 to 2000, and she has been i ts  
Execut ive Edi tor  s ince 2001.  In addi t ion 
she served as  an e lected member of  the 
IE E E  L E O S ’s  B o a rd  o f G o v e rn o rs  fo r a  
three-year  term f rom January 1,  2003  
through December 31,  2005.  
 
D r. L a n z e ro tti’s  p re c e d e d  h e r 
p re s e n ta tio n , ―C o n n e c tiv ity  in  th e  
S ilic o n ‖,  w ith  a br ief  overview of  her  
studies in Phys ics at Harvard Univers i ty 
in Massachuset ts,  Cambridge Univers i ty 
in the U.K and later  at  Cornel l  Univers ity 
in New York  and the f irs t  part  of  her  
career  when she jo ined IBM as a  
Research Staff  Member  in  1996.   The 
fol lowing is a synops is  of  her descr ipt ion 
of  the complex i t ies  involved in Microchip 
d e s ig n , th e  ―p h y s ic s ‖ re q u ire d  to  d e s ig n  
a  c h ip , a n d  th e  ―ru le s ‖ in v o lv e d .  
 
 
Silicon Wafers  
Today,  most in tegrated c ircui ts ( ICs) are 
made of  s i l icon.   The f irst  s tep in the 

t r a n s f o r m a t i o n 
f rom si l icon to 
c i r c u i t  i s  t h e 
creat ion of  a pure 
cyl inder of  s i l icon 
s i x  t o  e i g h t  
i n c h e s  i n 
d i a m e t e r .  T h e 
cyl inders  are then 

sl iced into th in, h ighly pol ished wafers  
less than one-fort ieth of  an inch thick .  
The c i rcu i t  e lem en ts  ( t r ans is to rs ,  
res istors,  and capac i tors)  are bui l t  in  
layers on the s i l icon wafer.   Hundreds of  
memory chips are etched onto each 
wafer,  whi le  for  processor chips,  
perhaps only ten to 50 devices wi l l  f i t  on  
one wafer.  

 

WIE HONORS WOMEN ENGINEERS  - REPORT ON JANUARY MEETING 
By Darlene E. Rivera, WIE Chair 
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Work at  IBM 
Dr.  Lanzerott i  expla ined that microchip 
des ign is  so complex that i t  takes a  
team of  people, each work ing on a 
d ifferent part  of  the chip to complete a 
des ign. Today's c ircuit  designers use 
Computer  Aided Design (CAD) tools  to  
help wi th the des ign process.   The 
circui t  may occupy an area of  perhaps 
one square mi l l imeter  when i t  is  
fabr icated and there can be as many as 
several mi l l ion t rans is tors  on th is area.  
IBM today des igns microchips wi th over  
one b i l l ion trans is tors .                            

 

R e n t’s  R u le  
For  th ir ty years the engineers  at  IBM 
have been u s in g  R e n t’s  R u le  fo r 
microchip des ign as expla ined in a 1971 
publ icat ion by B. S. Landsman and R.  L.  
R u s s o . R e n t’s  ru le  p e rta in s  to  th e  
o r g a n i za t i o n  o f  c o m p u t i n g  l o g i c ,  
spec if ica l ly the re lat ionship between the 
number of  external s ignal connect ions to 

a logic b lock ( i .e. the number of  "p ins")  
wi th the number of  logic  gates in the 
logic b lock.  This ru le is at tr ibuted to E.  
F. Rent who in 1960,  whi le work ing for  
IBM, publ ished two internal  memoranda 
descr ib ing the re lat ionship.  
Dr.  Lanzerot t i  pointed out  that  Rent 's  
ru le is an empir ical  resul t  based on 
observat ions of  ex ist ing des igns,  and 
therefore i t  is  less appl icable to the 

ana l ys is  o f  non - t r ad i t i o na l  c i r cu i t  
archi tec tures .  Dr.  Lanzerrott i  and her  
col leges, G. F iorenza and R.A. Rand 
have developed a new interpretat ion of  
Rent 's memos that  is  better appl icable 
for  today's components . The results  
obtained dur ing th is work  show that  the 
new interpretat ion of  the two memos 
p r o v i d e s  i m p r o v e d  w i r e - l e n g t h 
d i s t r i b u t i o n  m o d e l s  w i t h  b e t t e r  
q u a l i t a t i v e  a g r e e m e n t  w i t h  
measurements  and,  more accurate 
est imates of  wire- length d is tr ibut ions 
and wire- length requirements for  current  
des igns compared wi th pr ior  methods.  
 Af ter  the presentat ion,  W ilson Mi l ian,  
Computer Soc iety Chair  presented Dr.  
Lanzerott i  wi th an Award of  Mer it  in  
recognit ion of  her  service to,  and 
support of ,  the IEEE Computer Soc iet y 
in i ts  miss ion to enhance the technical  
leadership and services provided to the 
w o rld ’s  c o m p u tin g  p ro fe s s io n a l.■    
 

(Source: M. Y. Lanzerotti, G. Fiorenza, R.A. Rand, IBM Journal 
of Research & Development, Vol.49, No. 4/5, July/September 
2005, pp.777-803.) 
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WIE HONORS WOMEN ENGINEERS  - REPORT ON FEBRUARY MEETING 
By Darlene E. Rivera, WIE Chair 

W IE ’s  F e b ru a ry  m e e tin g  w a s  
held on February 15 and was 
co-sponsored  b y th e  IEEE 

Communicat ions Soc iety.   The speaker,  
Dr.  Evr ic lea Voudour i -Maniat i ,  is  an 
Associate Professor  wi th the Electr ica l  
and Computer  Engineer ing Depar tment  
at  Manhat tan Col lege.  She holds a Ph.D.  
in Electr ica l  Engineer ing f rom the 
Polytechnic Univers ity of  New York  and 
has been at  Manhattan Col lege s ince 
1982. She teaches in the areas of  
computers , communicat ions, and d ig i ta l  
s ignal process ing.  
 
Dr.  Voudour i  is  an IEEE Senior  Member,   
author  and co-author  of  several  IEEE 
publ icat ions and has part ic ipated in  
IEEE workshops on Signal Process ing.  
She is a lso act ive in the Soc iety of  
Women Engineers (SWE) and organizes 
events to encourage female h igh school  
students to study engineer ing.  
Her  research interests inc lude Robust  
and Nonparametr ic  procedures in Signal  
Detect ion wi th appl icat ions in W ireless 
Communicat ions -  CDMA and FH Spread 
Spectrum,  Target  Detect ion  and 
classif icat ion in Sonar  and Radar  
Systems, and Pat tern Recogni t ion.  

Dr.  Voudour i’s  p re s e n ta tio n , ―Radar  and 
S o n a r  S y s t e m s :  R o b u s t  S i g n a l  
P ro c e s s in g  T e c h n iq u e s ‖ c o v e re d  s e v e ra l 
robust  and powerfu l  techniques that  
exhib it  near  opt imum performance in 
varying s ignal  propagat ion and noise 
condit ions, such as is  exhib i ted in 
underwater  communicat ions systems.  
What fol lows is a synopsis  of  her  
presentat ion.  
 
Introduction 
Because of  the appl icat ion of  radar  and 
sonar in underwater  communicat ions,  
th e  e n v iro n m e n t (―n a tu re ‖) p o s e s  
several  chal lenges to the re l iable  
operat ion of  the system.  
 
Tra inab le detec tors /es t imators  have 
been developed to adapt  to these 
environments .  
 
Radar 
Radar can be c lassif ied based on 
locat ion (ground, ship-borne, a ir -borne,  
space-borne -  satel l i te)  or  based on 
f u n c t i o n  ( s u r v e i l l a n c e ,  t r a c k i n g ,  
reconnaissance, imaging and data l inks.)  
T h e y  c a n  b e  u s e d  f o r  v a r i o u s  

 

Left to right: Warner J. Sharkey, Communica-
tions Society Chair, Dr. Evriclea Voudouri-
Maniati, WIE Chair Darlene E. Rivera  
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appl icat ions (a ir  t raff ic  contro l ,  a ircraf t  
n a v i g a t i o n ,  s h i p  s a f e t y,  w e a t h e r  
predict ion,  law enforcement  and mil i tar y 
appl icat ions.)  
 
A radar system is  composed of  a 
transmit ter,  a receiver,  a d isplay,  and 
an tennas  f o r  t r ansm i t t i ng — em i t t i ng  
( e l e c t r o m a g n e t i c  r a d i a t i o n )  a n d 
receiv ing (energy def lect ing.)  

Sonar 
Sonar uses acoust ic  waves to detect  
objects .   This  can be applied in 
underwater  appl icat ions to navigate or  
detect other watercraf t .   There are two 
types of  sonar ; pass ive ( l is tens wi thout  
transmit t ing)  and act ive (emits  s ignal  
and echo is  analyzed.)   Pass ive sonar  is  
usual ly analyzed us ing Four ier  Transform 
to show the different f requenc ies that  
make up the sound.  Passive sonar can 
a lso be analyzed us ing  a process cal led 
Target Mot ion Analysis (TMA).   In  TMA,  
both the bear ing and the incoming 
f requency of  the s ignal ref lec ted by a 
moving target  are measured us ing a 
sensor insta l led on a moving observer,  
such as p lane or  a  ship.  The pos it ion and 
speed of  the moving target  are est imated 
f r om  the  cap tu re d  m easurem en ts , 
including noise, wi th the assumpt ion that  
the target moves l inear ly at a constant  
veloc i ty.   Act ive sonar  works in a s imi lar  
way as radar, the sonar creates a pulse 
of  sound and the sensor  l is tens to the  
ref lect ion generated by any objects  in i ts  
path.  

Environment 
Signals are subject  to contaminated 
no ise  f ie lds ,  sca t te r ing ,  mul t i -pa th 
propagat ion,  Doppler  spread and phase 
f luc tuat ion.   Addit ional  concerns for  
underwa te r  com m un ica t ions  inc lude 

f a d i n g ,  l i m i t e d  b a n d w i d t h  a n d 
interference.  
 
Exist ing techniques used to detect these 
narrow band s ignals  in  contaminated 
background noise wi th scat ter ing and 
mult i -path propagat ion were d iscussed,  
a long wi th their  drawbacks inc luding:   
opt imum parametr ic  detectors ,  min -max 
d e t e c t o r s ,  r o b u s t  a n d  t r a i n a b l e 
detectors,  sequent ia l  operat ion of  the 
detectors to improve the t ime to 
dec is ion for  f ixed error rate.  

Proposed Solution 
D r. V o u d o u ri’s  p ro p o s e s  a  s y s te m , w h ic h  
uses the General ized Quant i le  Test  
(GQT) as a parameter  est imator  and 
decoder.   The proposed mult i -user  
detect ion techniques based on the GQT:  
 are powerful  and robust  to varying 

a n d  c o n t a m i n a t e d  n o i s e 
environments .  

 signif icant ly outperform the l inear  
mult i -user  decorrelat ing detectors.  

 c a n  a d a p t  t h e i r  o p t i m u m 
nonl inear it ies to changing condi t ions.  

 
The techniques proposed can also be 
ex tended to inc lude decent ra l i zed 
process ing environments , non-coherent  
de-modulat ion,  mul t i -channel  process ing  
for spat ia l  d ivers ity,  rapid sampl ing,  and 
error correct ing coding.  
 
Af ter  the presentat ion,  Dar lene E.  
Rivera,  W IE Cha ir  presented Dr.  
Voudour i wi th an Award of  Mer it  in  
recognit ion of  her  service to,  and 
support of ,  IEEE Women in Engineer ing 
in i ts  miss ion to promote women 
engineers as speakers for  act ive 
te c h n ic a l s o c ie tie s  o f  IE E E ’s  N Y  
Sect ion.■   
 
Note:  An i n teres t ing ar t i c le  on Sonar  can be 
found in  the Apr i l  2006 IEEE S igna l  maga zine.  
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T he direct current generating plant installed 
in the sub-basement of the New Yorker 
Hotel was, at the time of its construction in 

1929 (hardly an auspicious year), the largest 
private generating plant in the United States. 
Upon its completion, it was said to be capable of 
supplying electric power sufficient for a city of 
35,000 people. In an extensive series of articles 
describing this facility, POWER magazine 
referred to it as being a ―fine exam ple of m odern 
hotel engineering.‖ T his article discusses this 
remarkable power installation.  
 
Steam Engine and Diesel Driven Generators 
The New Yorker Hotel (Figure 1) is located on 
Eighth Avenue between 34th and 35th Streets in 
Manhattan, and is still in operation today. It is a 

43-story building which has, in addition, four 
basement levels. Originally, it contained 2500 
guest rooms and was built at a cost of 
$22,500,000 (in 1929 ―pre -depression‖ dollars). 
 
W hat w ould be described toda y as a ―co -
generation‖ facility w as incorporated into the 
design. Steam engines drive electric generators, 
and the exhaust steam from these engines is 
then used for heating as well as for other services 
such as hotel laundry. A cost analysis performed 
at that time showed a savings of $48,000 per 
year, compared to the cost of purchasing electric 
power. 
The generating plant was constructed at the 
lowest (fourth basement) level of the building. 

 

Powering the New Yorker Hotel 
A unique direct current (DC) system 

This article, the first of two on the subject, has been excerpted and edited by Melvin Olken from one, 
which appeared in the January/February 2006 issue of IEEE Power & Energy Magazine. The permission 
to do so has been granted by the original author T. Blalock and the Editor-in-chief of the magazine. 

Figure 1 - The New Yorker Hotel, (Photo courtesy of the New Yorker Hotel Management Company, Inc.) 
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Originally, five dc generators were installed; four 
driven by reciprocating steam engines, while the 
fifth was driven by a large diesel engine. Steam 
was provided at a pressure of 175 psi by four 
coal-fired boilers located in an adjacent boiler 

room. The coal was delivered by truck, and ashes 
were disposed of by the same means. Natural 
draft for the boilers was provided by a 520-ft. high 
chimney that ran up through the building 
structure. Equipment located on the roof removed 
as much fly ash as possible so as not to be a 
nuisance to the surrounding neighborhood. 
 
T he four steam  engines w ere of the ―U naflow ‖ 
type. Three were rated at 960 hp and each drove 
a 600-kW dc generator. The fourth engine was 
rated at 640 hp and drove a 400-kW generator. 
All the dc generators were of the three-wire type 
(supplying 125 V for lighting and 250 V for 
motors). Provision was made for the eventual 
installation of a fifth steam engine driven 
generator. 
 
The eight-cylinder diesel engine (Figure 2) was 
rated at 530 hp. It drove a Westinghouse 375-kw 
three-wire dc generator. All of the generators 
were direct-coupled to their respective prime 
movers. 
 
The original dc generating installation totaled 
2,575 kW in capacity. The average electrical load 
for the hotel, however, was only about 850 kW. 
This huge discrepancy resulted from the fact that 

it had been anticipated that the hotel would sell 
surplus electric power to other buildings in the 
vicinity, a condition never realized. 
 
The diesel generating unit was installed for two 
reasons. First, it could be utilized at times when 
not all of the exhaust steam from the steam 
engines was required for heating purposes in the 
hotel, generally during the summertime. As such, 
the steam  engine units could be ―throttled back‖ 
as much as possible so as to minimize the 
amount of exhaust steam which had to be vented 
to the atmosphere. The operation of the diesel 
unit to ―pick up‖ som e of the electrical load during 
these times increased the over-all efficiency of 
the plant. 
 
A second reason for the installation of the diesel 
generating unit was to avoid the need for a 
―breakdow n‖ dc service connection from  the N ew  
York Edison Company (now Con Edison). Such 
services were common in large buildings that 
maintained their own generating plants for use in 
the event of a massive breakdown of the in-
house plant. The base fee for having such a 
service would have been $36,000 per year, even 
if never used. 
 
T he four steam  engines w ere of the ―U naflow ‖ 
type. Three were rated at 960 hp and each drove 
a 600-kW dc generator. The fourth engine was 
rated at 640 hp and drove a 400-kW generator. 
All the dc generators were of the three-wire type 
(supplying 125 V for lighting and 250 V for 
motors). Provision was made for the eventual 
installation of a fifth steam engine driven 
generator. 
 
The eight-cylinder diesel engine (Figure 2) was 
rated at 530 hp. It drove a Westinghouse 375-kw 
three-wire dc generator. All of the generators 
were direct-coupled to their respective prime 
movers. 
 
The original dc generating installation totaled 

(Continued on page 12) 

Figure 2 - 530-hp diesel engine direct-coupled to a dc gen-
erator.  
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2,575 kW in capacity. The average electrical load 
for the hotel, however, was only about 850 kW. 
This huge discrepancy resulted from the fact that 
it had been anticipated that the hotel would sell 
surplus electric power to other buildings in the 
vicinity, a condition never realized. 
 
The diesel generating unit was installed for two 
reasons. First, it could be utilized at times when 
not all of the exhaust steam from the steam 
engines was required for heating purposes in the 
hotel, generally during the summertime. As such, 
the steam  engine units could be ―throttled back‖ 
as much as possible so as to minimize the 
amount of exhaust steam which had to be vented 
to the atmosphere. The operation of the diesel 
unit to ―pick up‖ som e of the electrical load during 
these times increased the over-all efficiency of 
the plant. 
 

A  second reason for the installation of the diesel 
generating unit was to avoid the need for a  
―breakdow n‖ dc service connection from  the N ew  
York Edison Company (now Con Edison). Such 
services were common in large buildings that 
maintained their own generating plants for use in 
the event of a massive breakdown of the in-
house plant. The base fee for having such a 
service would have been $36,000 per year, even 
if never used.  
 
The Use of DC Power 
By the late 1920s, when the New Yorker Hotel 
was being planned, the use of 60-Hz alternating 
current for general-purpose power distribution in 
New York City had been established. However, 
there was still a great deal of dc power used 
throughout the city. In fact, as late as 2001, Con 
Edison was still supplying dc power to over 4,000 
customers in New York City. (Con Edison has 
since informed its remaining dc customers that dc 
will not be provided after 2005.) 
 
The choice of dc generation at the New Yorker 
Hotel may have been the result of the slow 
operating speed of the reciprocating steam 
engines, as well as the fact that the use of dc 
power was still very common at that time. The 
engines operated at a speed of 150 rpm, and it 
would have been rather expensive to build 60-Hz 
alternators for such a low operating speed since 

 

Figure 3 - V iew  of the dc sw itchboard w ith ―carbon‖ circuit 
breakers in the foreground.  

Figure 4 - T he ―totalizing‖ panel of the dc sw itchboard.  
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such machines would have mandated windings 
having forty-eight magnetic poles. 
 
Originally, the hotel utilized over two hundred dc 
motors, which totaled 3,700 hp. Some of them 
are still in use today (now being supplied from 
solid-state rectifiers located in the old generator 
room). The largest of these motors were three 
200-hp units which drove three of four chillers 
used in conjunction with the air-conditioning 
system. The fourth chiller was driven by a 200-hp 
steam engine. 
 
Though lighting was at 120 V, the motors were 
operated at 240 V. Thus, the dc generators were 
basically 250-V machines. The three-wire feature, 
which enabled the supply of 125 V as well, 
consisted of additional connections to the 
armatures adjacent to the commutators. Slip 
rings and brushes were used to convey these 
connections to external reactance coils which, in 
turn, provided a ―neutral‖ bus connection for the 
three-wire 120/240-V distribution system in the 
building. 
 
A five-pole main circuit breaker was located 
adjacent to each dc generator unit. In addition to 
the positive, negative, and neutral connections to 
th e  d istrib u tio n  syste m , tw o  ―e q u a lize r‖ 
connections were required because of the three-
wire operation. The equalizers interconnected the 
generators in such a way as to insure the proper 
division of the total load among them (on both the 

positive and negative sides of the system). 
 
The Switchboard 
As with any early large generating installation of 
this type, a truly ―m onum ental‖ sw itchboard w as 
provided to control the generators and the 
distribution of power. Shown in Figure 3, it 
consisted of a total of twenty-one seven-foot high 
vertical panels of black insulating material. The 
total length of this ―board‖ w as over sixty feet. 
 
Six of the switchboard panels controlled the six 
generators which were eventually in use, and a 
seventh ―totalizing‖ panel (F igure 4), w as 
provided to meter the total output of the 
generating plant. There were separate watt-hour 
meters for the lighting load and the motor load. A 
third metering device produced a chart that kept a 
record of total kW demand on the positive and 
negative sides of the system. This served to 
indicate how well the two sides of the system 
were balanced at various times of the day and of 
the week. 
 
One of the major dc motor loads was the 
complement of elevators in the hotel. There were 
23 elevators in all, 12 of which were main 
passenger elevators for use by guests. In addition, 
there were six service elevators, two freight 
elevators, and three special purpose elevators 
(one for the hotel ballroom, one from an adjacent 
subway station, and one for access to a bank 
facility within the building). Since voltage control 
was necessary for the dc elevator traction motors, 
special motor-generator sets were provided which 
actually consisted of 240-volt dc motors driving 
240-volt dc generators. Two of these motor-
generator sets are shown in Figure 5.■  
(to be continued in the next issue) 
 
 

Figure 5 - 240-V dc to dc motor-generator sets for elevator 
voltage control  
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In Memoriam 

Carole Ellen Ruchelman 
 
The horrif ic bus accident in the Chilean Andes on 23 March that resulted 

in the deaths of 10 US tourists has cast a pall  over the IEEE New York 

Section because of the personal nature of this tragic event. One of the 

vict ims was the wife of Harold Ruchelman who has been an off icer of the 

Section and of its Power Engineering Society Chapter.  

 

Carol Ruchelman was 63 years old at the time of her death. She was 

born in New York City, the eldest of three children. She and Harold were 

married for 41 years and, to al l who knew them, were truly soul mates. 

They raised three children who formed a devoted and loving family. 

Today that family consists of son Evan and his wife Ann, daughter 

Suzanne and her husband Howard, daughter Andrea and grandchildren 

Rebecca, Sami, Jordan and Dean. Her siblings, brother Roger and sister 

Robin, also survive her.  

 

To all who knew her, Carole was the glue of her family, the role she 

considered the most important of her l ife. That family, and the legion of  

friends who knew and loved her, wil l always remember Carole.  

 

Harold Ruchelman has served the IEEE New York Section in many roles 

and for many years. Among the posit ions he has occupied are Chair of 

the PES Chapter, Chair of the Section, Editor of the Monitor, and 

Webmaster for the Section and for Region 1.  

 

The New York Section offers its deepest sympathy to the Ruchelman 

family on their tragic loss.  
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