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by John R. 

T h e  1973 IEEE Ul t r a son ic s  Sympos ium will be held at 
the  U.  S. Naval  P o s t g r a d u a t e  School on Nov. 5-7,  1973. T h e  
da tes  have  been chosen  t o  be sequent ia l  with the  Acous t i ca l  
Society mee t ing  in Los  Ange le s  t h e  p reced ing  week. Thus in-  
t e r e s t e d  p a r t i e s  m a y  at tend both mee t ings  on one extended w e s t  
coas t  t r i p .  

A s  in the p a s t  this  sympos ia  wil l  include s e s s i o n s  on 
phys ica l  acous t ics ,  s u r f a c e  waves ,  acous t i c  i m a g e r y  and bi-  
ological  and m e d i c a l  u l t r a s o n i c s .  A b s t r a c t s  should b e  sub-
mit t ed  t o  the C h a i r m a n  of the  Techn ica l  P r o g r a m  c o m m i t t e e ,  
Dr.  J .  de  Klerk.  A b s t r a c t  f o r m a t  wil l  b e  given in the f ina l  
ca l l  f o r  p a p e r s .  F o r  f u r t h e r  i n fo rma t ion  on the  technica l  p r o -  
g r a m  one should contact :  

Dr.  J .  d e  Kle rk  
We s tinghous e R e s  e a  r ch  and  Development Cent  e r  
Beulah Road 
P i t t s b u r g h ,  Pennsy lvan ia  152 35 

Phone  (412)  256-3595 

Hotel r e s e r v a t i o n s  wil l  be handled through a uni t  of t h e  
loca l  c h a m b e r  of c o m m e r c e .  Cut off d a t e s  for  t h e  hote l s  a r e  i n  
e a r l y  October  s o  that  r e s e r v a t i o n s  should be m a d e  ear ly .  F u l l  

Neighbors 
deta i l s  will be publ ished in  the  f ina l  cal l .  F u r t h e r  information 
on the  g e n e r a l  p r o g r a m  m a y  b e  obtained f r o m :  

P r o f .  J. R. Neighbours  
Department  of P h y s i c s  and C h e m i s t r y  
Naval  P o s t g r a d u a t e  School  
Monte rey ,  Cal i fornia  93940 

P h o n e  (408) 646-2902 

The  Naval  P o s t g r a d u a t e  School is  l oca t ed  on t h e  Monterey 

Pen insu la ,  a wor ld  f amous  vacat ion spot. In addi t ion t o  t h e  nat-  

u r a l  a t t r a c t i o n s  of sun, sky  and  s u r f ,  t h e  a r e a  o f f e r s  many  r e c -  

rea t iona l  a t t r a c t i o n s ,  f ine  shops and f ine  r e s t a u r a n t s .  


As well  a s  being the  first capi tol  of Cal i forn ia ,  Monte rey  

h a s  the  f i r s t  t h e a t e r  and  f i r s t  cus toms  house.  T h e s e  and  o the r  

buildings including Rober t  Louis S tevenson ' s  house  can  b e  s e e n  

on a walking t o u r .  


Nearby  in  C a r m e l  is C a r m e l  Mission founded in 1797 by 
F a t h e r  S e r r a .  Many a r t  ga l le r ies  and c r a f t  s t o r e s  a r c  loca t ed  in , 
the  downtown a r e a .  The  nearby beach  i s  avai lable  f o r  walking and 
picnicing.  Avai lable  cu is ine  on the peninsula  s p a n s  Mongclian 
through I ta l ian t o  F r e n c h  in r anges  f o r  m o s t  pocketbooks.  

1972 

ULTRASONICS SYMPOSIUM 

Proceedings 

Of the 1000 copies of the  Proceedings pr inted i n  November 

1972, only  300 copies remain i n  s tock.  The Proceedings, including 
75% of the papers del ivered a t  the Conference, is available from 
IEEE, 345 East 47th S t r e e t ,  New York, NY 10017 a t  a cos t  of 
$7.50 t o  members (OK $10.00 t o  non-members and ins t i tu t ions ) .  Ora*-s 
should request IEEE Cat. No. 72 CHO 708-8SU. 



Committee Begins 

Symposium 


Planning for '73 

The 1973 Ul t rasonics  Symposium w i l l  be held i n  Monterey 

a t  the  U.S. Naval Post-Graduate School November 5-7. The General 
Chairman f o r  t h i s  meeting i s  Professor John R .  Xeighbours of the  
U.S. Naval Post-Graduate School. The Program Chairman is 
D r .  John de Klerk of k'estinghouse Research Laboratories.  The rest of 
t h i s  committee a re :  

Dr. F .S .  Welsh Dr. N . O .  Nicolai  
B e l l  Telephone labora tory  Physics Branch 
Allentown, PA 18103 Off i c e  of Naval Research 

800 North Quinsey S t r e e t  
D r .  E.  Papadakis Arlington, VA 22217 
Panametrics 
221 Crescent S t r ee t  Dr. R. Melcher 
Walthani, MA 02154 LBM Watson Research Center 

Yorktown Heights, NY 10598 
Prof.  D . I .  Bolef 
Washing ton University D r .  D . N .  White 
Physics Department Queen's University 
S t .  Louis, MO 63130 Kingston, Ontario 

Canada 
D r .  Gary Boyd 
B e l l  Telephone Laboratory Dr. T . D .  Sachs 
b. 4c-434 Physics Department 
Holmdel, NJ 07733 University of Vermont 

Burlington, VT 05401 
Dr. R . C .  Williamson 
KIT Lincoln Lab D r .  G . A .  Alers 
Lexington, MA 02173 North American Rockwell Science Center 

Thousand Oaks, CA 91360 
Dr. Eugene H. Gregory 
Aerospace Group Prof.  M .  Levy 
Hughes Ai rc ra f t  Company Department of Physics 
Culver Ci ty ,  CA 90230 University of Uisconsin-Milwaukee 

Nilwaukee, W I  53201 
Dr. Eric Lean 
I B M  Watson Research Center Dr. L.T. Claiborne 
Yorktown Heights, NY 10596 Texas Instruments Inc .  

Dallas, TX 75222 
D r .  R . H .  Tancre l l  
Raytheon Company D r .  C . K .  Jones 
Research Division Westinghouse Research Laboratories 
28 Seyon S t r ee t  P i t t sburgh ,  PA 15235 
Jaltham, MA 02154 

D r .  M.R. Daniel 
l r .  L.W. Kessler Westinghouse Research Laboratories 
tesearch Department Pit tsburgh, PA 15235 
!enith Radio Corporation 
5001 West Dickens Avenue 
Zhicago, I L  60639 

A t  the f i r s t  Program committee meeting held i n  Chicago on 
4pr i l  5, 1973, sess ions  on spec ia l  subjec ts  such as physical 
t cous t ics ,  Biomedical acous t ics ,  nondestructive t e s t ing  and indu ' r i a l  
~ p p l i c a t i o n swere planned and candidates f o r  i nv i t ed  speakers 
selected.  In  addi t ion  t o  the  above top ics  contributed papers w i l l  be 
so l i c i t ed  on the  following subjec ts :  acousto-electric and acousto- 
)p t i c  i n t e rac t ions ,  acous t ic  imaging, acous t ic  emission, materials, 
jurface wave devices  and appl ica t ions ,  transducers,  resonators ,  and 
iew techniques.  

The deadl ine  f o r  submission of abs t r ac t s  t o  the  Program 
:hairman w i l l  be August 1, 1973. A Proceedings of t he  Symposium 
,7111 be published shor t ly  a f t e r  the  conference. 

Publications 

Report 


by Norman F. Fos e r  

P r i n t i n g  C o s t s  

A r c c e n t  a n a l y s i s  o f  1972 p u b l i c a t i o n  c o s t s  made by I E E k  
H e a d q u a r t e r s  shows t h a t  o f  t h e  32 g r o u p s / s o c i e t i e s  (G/S)
l i s t e d ,  o n l y  t h r e e  r e a l i z e d  a lower  c o s t / p a g e  t h a n  o u r  
$ 4 0 . 5 9  f i g u r e ;  and  a l l  o f  t h e s e  had used  a u t h o r - t y p e d  ma-
t e r i a l  f o r  a t  l e a s t  p a r t  o f  t h e  y e a r .  T h i s  i s  a g r a t i f y -
i n g  r e s u l t  i n  v iew o f  t h e  e f f o r t s  made o v e r  t h e  p a s t  few 
y e a r s  t o  p r o v i d e  a q u a l i t y  p u b l i c a t i o n  a t  a r e a s o n a b l e  
c o s t .  C o n t a c t s  w i t h  o t h e r  p r i n t i n g  c o n c e r n s  a r e  b e i n g  
m a i n t a i n e d  t o  e v a l u a t e  p o s s i b l e  ways o f  s t i l l  f u r t h e r  rc%-
d u c i n g  c o s t s  i f  t h i s  c a n  be  done w i t h o u t  d e c r e a s i n g  q u a l -
i t y .  

T r a n s a c t i o n s  E v a l u a t i o n  

I E E E  H e a d q u a r t e r s  p e r i o d i c a l l y  r e v i e w s  t h e  G / S  p u b l i c a -
t i o n s .  The r e s u l t s  o f  t h e  l a t e s t  r e v i e w  have  j u s t  been  
r e c e i v e d .  The g e n e r a l  q u a l i t y  and r e p u t a t i o n  o f  o u r  
T r a n s a c t i o n s  were j u d g e d  t o  be h i g h ,  b u t  we were f a u l t e d  
on a t e n d e n c y  t o  c o n c e n t r a t e  t o o  h e a v i l y  on c e r t a i n  a r e a s  
o f  u l t r a s o n i c s  ( s u r f a c e  waves?)  t o  t h e  d e t r i m e n t  o f  o b -
t a i n i n g  a f u l l  c o v e r a g e  o f  t h e  f i e l d .  ? lore  p a p e r s  on  
m e d i c a l  and i n d u s t r i a l  a p p l i c a t i o n s  were s u g g e s t e d .  The 
p u b l i c a t i o n  t u r n - a r o u n d  t i m e  was f e l t  t o  be  r a t h e r  l o n g  
p a r t l y  due  t o  a few p a p e r s  which had been  bogged down i n  
t h e  e d i t o r i a l  a n d  r e v i s i o n  p r o c e s s e s .  

P u b l i c a t i o n  T u r n - a r o u n d  Time 

S t e v e  Wanuga, o u r  e d i t o r ,  and  h i s  band  o f  e d i t o r s  have 
been making c o n c e r t e d  e f f o r t s  t o  e l i m i n a t e  t h e  b a c k l o g  
o f - p a p e r s  and  t h e r e b y  s p e e d  up t h e  p u b l i c a t i o n  t u r n - a r o u n d  
t i m e .  G r e a t  s t r i d e s  have been made i n  t h i s  d i r e c t i o n ,  
d e s p i t e  t h e  a d d i t i o n a l  d e l a y s  r e s u l t i n g  from t h e  two 
s p e c i a l  i s s u e s  i n  A p r i l ,  1 9 7 2 ,  ( F e r r o e l e c t r i c s )  and  2 p r i 1 ,
1 9 7 3 ,  (Microwave A c o u s t i c  S i g n a l  P r o c e s s i n g ) .  The 174 
p a g e s  p u b l i s h e d  i n  1972 and t h e  p r o j e c t e d  4 0 0  p a g e s  f o r  
t h i s  y e a r  r e p r e s e n t  a s u b s t a n t i a l  i n c r e a s e  i n  t h e  s i z e  o f  
o u r  T r a n s a c t i o n s  o v e r  p r e v i o u s  y e a r s  and have  e n c o u r a g e d  
t h e  AdCom t o  r e q u e s t  t h e  P u b l i c a t i o n  Commit tee  t o  l o o k  
i n t o  t h e  f e a s i b i l i t y  o f  g o i n g  t o  a b i m o n t h l y  f o r m a t  
r a t h e r  t h a n  t h e  p r e s e n t  q u a r t e r l y  o n e .  T h i s  would a l s o ,  
o f  c o u r s e ,  h e l p  i n  r e d u c i n g  t h e  t u r n - a r o u n d  t i m e .  

V o l u n t a r y  Page Char.,= 

Our p u b l i c a t i o n  b u d g e t  i s  v e r y  t i g h t  t h i s  y e a r  ;IS we t r y  
t o  e l i m i n a t e  t h e  b a c k l o g  and e n c o u r a g e  n wide  s p e c t r u m  
o f  p a p e r s .  Payment o f  t h e  v o l u n t a r y  p a g e  c h a r g e  o f  $ 6 0  
j u s t  a b o u t  c o v e r s  o u r  p e r  page  c o s t s ,  i n c l u d i n g  I1 
ed i t o r  i a l  a n d  admin i s t r a t i o n  , onLl c : i l l  9 t :in t I R 11)' con t r i b -
U t e s  t o  o u r  b u d g e t .  Page c h a n g c s  L , C I . C  r e c e i v e d  for 9 5  
p a g e s  l a s t  y e a r ,  which was 4 7 %  o f  e l i g i b l e  p a g c s .  T h i s  
compares  w i t h  6 5 %  f o r  1 9 7 1 .  
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SONICS AND ULTRASONICS GROUP TO 
CONDUCT EXPERIMENTAL PROJECT 
AIMED AT INCREASING SUBSCRIPTIONS 
TO TRANSACTIONS 
by A.J. Bahr 

Boston Report

i 
 by Lawrence C. Lynnworth 


The Boston Sonics  and  Ul t rasonics  g r o u p  m e t  e ight  
t i m e s .  T h r e e  of the m e e t i n g s  w e r e  :oint with o t h e r  local  I E E E  
g r o u p s  such  a s  E M B ,  P H P  and  NS. Because  the 1972 Ul t rasonic  
Symposium held i n  Boston in  October  included m a n y  p a p e r s  on 
s u r f a c e  a c o u s t i c  waves ,  we t r i e d  t o  m i n i m i z e  th i s  topic  in  o u r  
month ly  meet ings .  Attendance a t  non-sur face  a c o u s t i c  wave 
m e e t i n g s  w a s  unfor tuna te ly  in the 10-15  range s e v e r a l  t i m e s ,  but 
a l s o  in the 25-50 range  twice .  Evening m e e t i n g s  w e r e  held in 
v a r i o u s  iucat ions:  Government  fac i l i t i es ,  un ivers i t ies ,  indus t r ia l  
s i t e s .  S p e a k e r s  w e r e  m o s t l y  loca l ,  but s o m e t i m e s  r e m o t e  tou: 
rad i i  = 100, 1000, 3000 m i l e s .  Attendance a p p e a r s  to  c o r r e l a t e  
most with the topic .  The  ' 7 2 - ' 7 3  schedule  a p p e a r s  below. 

L a r r y  Lynnworth,  C h a i r m a n  

Sept .  20, 1972 	 B r u c e  Chick, Matec ,  Ul t rasonic  M e a s u r -  
ing Equipment  and  Applications in the 
R e s e a r c h  L a b o r a t o r y .  

N o b .  14, 1972 	 A .  H i e b e r ,  Raytheon, and P. Stone,  
Hughes,  S u r f a c e  Acous t ic  Wave Devices  
T h e i r  M a r r i a g e  to E l e c t r o n i c  C i r c u i t s .  

Dcr .  2 0 ,  1972 	 R .  Dallow, M a s s .  E y e  and E a r ;  L. 
Te ichholz ,  P e t e r  Bent B r i g h a m ,  J .  D U B ' L S ,  

Dytron: K. F o w l e r ,  P a n a m e t r i c s  - P a n e l  
Ul t rasound in Cardiology, Ophthalmology 
an,r! Obs tc t r ics /Gynecoiogy.  

.Tar. 15. 1973 	 D H.C h u n g ,  Boston College,  U l t r a s o n i r s  
:n Geophys ica l  S c i e n r e s .  

F e b  6,  1973 	 I,. !.ynnworth, P a n a m e t r i c s ,  Nuclear  
R e a c t o r  Applications of Ultrasound. 

Mar. 15,  1973 	 D. B u r n h a m ,  Depar tment  of T r a n s p o r t i -
t ion,  Acous t ic  Sensing of A i r c r a f t  Wake 
V o r t i c e s .  

A p r .  24,  1973 	 L. W .  K e s s l e r .  Zeni th  Radio  C o r p . ,  
Acous t ic  M i c r o s c o p y  - A New Technique 
for S t r u c t u r e  Determina t ion .  

May 15, 1973 	 R .  T a n c r e l l .  Raytheon R e s e a r c h  D i v . ,  
Sur face  Acous t ic  Wave Bandpass  F i l t e r s  

At t h e  May 15th  meet ing ,  t h e  following of f icers  w e r e  
e lec ted  f o r  t h e  '73- '74  season:  

C h a i r m a n  Paul C a r r  ( A F C R L )  

Vice C h a i r m a n  R o b e r t  Addison  ( A m e r i c a n  Optical) 

S e c r e t a r y - T r e a s u r e r  R i c h a r d  Wil l iamson (MIT - Lincoln L a b )  


The Sonics and Cltrasnnlcs Group has been . ~ l l o c n t i dSL'OOO h y  

TAB f o r  ihc purpose of increasing the number of n i m b c - r  a!id non-m~'~.ibcr 

subssriptiuns t o  t h e  Transactions. T h i s  expt r incnta l  c l t o r t  n l l l  b r  

a j o i n t  p ro jec t  o i  the AdCon nembership and publication c o ~ ~ ~ ~ ~ ~ ~ l t ~ ~ c s ,  

The pro jec t  u,jll cons is t  	of  put t ing  together an a t t r ' i c t lv t .  : I ~ ~ ~ c r ~ p i i x ~ c  

brochure about the Transactions, and then d l s t r i b u t l n g  t h i s  brochure, 

to the "Ultrasonics Conmunit)." through the  use of s p c c i n l i t )  n u ~ l l n f i  

l i s ts .  An accurate tabula t ion  of thc rrsponsc to  this  t y p e  o i  

s o l i c i t a t i o n  u i l l  be h-pt so i t  may be determined i f  a s i % i l . l r  c:iort 

by other  IEEE Groups s h o u l d  be undertaken. 

TechnicaI 

CommitteeON 


Transducers 

AND Resonators 


by John E. May 
During t h e  p a s t  year  s e v e r a l  changes have occurred i n  

TC-T&R. New members added t o  t h e  committee i n  August 

w e r e  F. J. Fry,  C .  E .  Land, S. K. Kurtz ,  T. R. Meeker 

and J. M. Reid. I n  March J.  H. Eve le th  r e s igned  as 

Chairman of t h e  Subcommittee on Delay Lines .  He  has  

been r ep laced  by M. G. Holland. I n  October C. F. P u l v a r i  

submit ted h i s  r e s i g n a t i o n  as Chairman of  t h e  Subcommittee 

on F e r r o e l e c t r i c s  and w a s  r ep laced  by S. K.  Kurtz.  I n  

November J. M. Reid became Chairman of  t h e  Subcommittee 

on Medical U l t r a son ic s ,  fol lowing t h e  r e s i g n a t i o n  of 

G. Myers. With t h e s e  changes, t h e  committee i s  now 

organized as follows: 


Chairman: John E.  May
Subcommittees : 


P i e z o e l e c t r i c  C r y s t a l s  - A .  H. Me i t z l e r  Chairman 

P i e z o e l e c t r i c  Ceramics - P.  L. Smith Chairman 

Piezomagnetics - R. S. Woollet t  Chairman 

F e r r o e l e c t r i c  Crys t a l s  - S. K. Kurtz Chairman 

Delay Lines  - M. G .  Holland Chairman 

Medical U l t r a son ic s  - J. M. Reid Chairman 


The Technical  Committee on Transducers and Resonators 

(TC-T&R) m e t . j o i n t l y  wi th  t h e  Technical  Committee on 

Frequency and T i m e  (TC-F&T) of  G - I M  i n  October t o  review 

t h e  f i r s t  d r a f t  of t h e  Standard on P i e z o e l e c t r i c i t y .  The 

changes suggested a t  t h a t  meeting were inco rpora t ed  in a 

second d r a f t  which w a s  reviewed i n  a j o i n t  meeting wi th  

TC-F&T on March 29. The subcommittee on P i e z o e l e c t r i c  

C r y s t a l s  w a s  asked t o  f u r t h e r  r e v i s e  t h e  s t anda rd  t o  

i nc lude  t h e  o r i g i n a l  convention f o r  desc r ib ing  r o t a t e d  

c u t s  and o t h e r  minor changes. I t  i s  expected t h a t  t h e s e  

changes w i l l  be completed and a vo te  can be  h e l d  on t h e  

f i n a l  d r a f t  du r ing  t h e  sp r ing  of 1973. I n  t h e  o t h e r  sub- 

committees,  work i s  cont inuing on s t anda rds  i n  t h e i r  

r e s p e c t i v e  areas of i n t e r e s t .  


http:si%il.lr


Adcorn Notes 

G- SU S e c r e t a r y - T r e a s u r e r  


WD. O'Brien,  Jr 


The following i s  a b r i e f  account of the G - S U  Ad Corn meeting 
of  Apr i l  6 ,  1973, which was held a t  the  Regency Hyatt O'Hare i n  
Chicago, I l l i n o i s .  

D r .  L.  W .  Kessler (Zenith Radio Corporation, Chicago, I l l i n o i s ) ,  
G-SU President ,  introduced the three newly elected Ad Com members: 
Dr. H .  J a f f e  (Gould, I n c . ,  Cleveland, Ohio),  Professor F .  J .  Fry 
(Interscience Research I n s t i t u t e  of the  Indianapol is  Center f o r  
Advanced Research, Indianapol is ,  Indiana) ,  and D r .  R .  N .  Thurston 
(Bell  Laborator ies ,  Holmdel, New Je r sey ) .  Dr. D .  D .  Thompson 
(North American Rockwell, Thousand Oaks, Ca l i fo rn ia )  wi i s  e l ec t ed  
t o  complete the unexpired term of Professor R .  M .  White Universi- 
t y  of Ca l i fo rn ia ,  Berkeley, Ca l i fo rn ia )  who had t o  r e s ign .  

The Ad Com approved a motion to  change the . r a i~sac r ion ' s  
e d i t o r i a l  procedures from Method A t o  Method B .  

The Ad Com approved a motion to  us? the 1972 Ultrasonics  
Symposium t o  increase the Transact ion 's  page budget. 

D K .  N .  F .  Foster (Bell  Laborator ies ,  Holmdel, N e w  J e r sey ) ,  
Vice President of the  Ad Cm and Chairman of the publ icat ions 
Corni t tee ,  and Dr. S .  Wanuga (General E l e c t r i c ,  Syracuse, New York), 
Edi tor  of the  G-SU Transactions, have recommended tha t  G-SU cx-
amine the f e a s i b i l i t y  of changing the Transactions from qua r t e r ly  
t o  bimonthly. 

The Ad Can congratulated D K .  J .  de Klerk (Westinghouse 
Research Laborator ies ,  Pi t tsburgh,  Pennsylvania) f o r  a job w e l l  
done i n  e d i t i n g  the 1972 Ultrasonics  Symposium Proceedings which 
was 496 pages i n  length.  The Symposium was held October 4-7, 1973 
and the Proceedings was mailed t o  a t tendees on November 2 4 ,  1973: 

Dr. A .  J .  Bahr (Stanford Research I n s t i t u t e ,  Menlo Park, 
Ca l i fo rn ia ) ,  Chairman of the Membership Cormnittee, reported tha t  
che half  pr ice  group membership offered during the  1972 Ultrasonics  
Symposium was an e f f ec t ive  inducement. A s  a r e s u l t ,  the Ad Com 
moved t o  extend the ha l f  p r i ce  group membership during a l l  fu tu re  
symposia. 

The Ad Com approved the budget f o r  the 1973 Ultrasonics  
Symposium which i s  t o  be held a t  the Naval Postgraduate School, 
Monterey, Ca l i fo rn ia ,  November 5-7, 1973. The General Chairman i s  
Professor J .  Neighbours (Naval Postgraduate School) and the 
Technical Program Chairman i s  D K .  J .  de Klerk.  The deadline f o r  
papers i s  August 1,  1973. While the Symposium Abstract Bu l l e t in  
w i l l  not be mailed t o  a l l  members p r io r  t o  the Symposium, Author 
and T i t l e s  w i l l  be mailed. 

The 1974 Ultrasonics  Symposium w i l l  be held i n  Milwaukee, 
Wisconsin, with General Chairman, Professor M .  Levy (University 
of  Wisconsin a t  Milwaukee), and Technical Program Chairman, 
D K .  L.  W. Kessler .  

The 1975 Ultrasonics Symposium wi l l  he held i n  Los Angeles, 
Ca l i fo rn ia ,  with General Chairman, Professor R .  Sterr. (University 
of Cal i fornia  a t  Los Angeles). 

The 1976 Ultrasonics Symposium t en ta t ive ly  w i l l  he held i n  
New York, New York. 

rhe 1977 U1crasonics Synposiun w i l l  be held i n  Phcenix, 
Arizona, with General Chairman, I .  Kaufnann (Arizona S ta t e  
Ur ive r s i ty ) .  

The Ad Com approved a .notion t o  co-sponsor the Microwave 
Research I n s t i t u t e ' s  In t e rna t iona l  Symposium on Optical and 
Acoustical Micro-Electronics, t o  be held April 16-18, 1974, 
a t  the Polytechnic I n s t i t u t e  of Brooklyn. 

The Ad Corn approved a motion t o  sponsor the publ icat ion 
of the IEEE Standard on P iezoe lec t r i c i ty .  

The "Best Paper Award f o r  1972" was awarded t o  A .  D. 
Wilson, B .  D .  Mart in ,  and D .  A .  Strope (IBEL Corporation, 
Endicot t ,  New York) f o r  t h e i r  paper e n t i t l e d  "Holographic 
Interferometry Applied t o  Motion Studies of Ultrasonic  
Bonders," published i n  the October, 1972 G-SU Transac t i~ lns  
Honorable mention was awarded t o  R .  C .  Williamson ( M . I . T .  
Lincoln Laborator ies ,  Lexington, Massachusetts) f o r  h i s  
paper e n t i t l e d  "Improved E l e c t r o s t a t i c  Probe f o r  Neasure- 
ment of E l a s t i c  Surface Waves," published i n  the October, 
1972 G-SU Transact ions.  

Dr. W .  D. O'Brien, Jr. (Bureau of Radiological Healtn,  
Rockville, Maryland) reported tha t  a t  year rind, lY72, 6-SU 
showed a $305 surplus  and a $9,966 u n c m i i t t e d  balance. 
The 1973 budget shows an Income of  46.9K and Expense of 
42.W o r  a 4K surplus  which appears rea':. 

The G-SU Const i tut ion i s  being examined toward a possible 
r ev i s ion .  The Const i tut ion Revision Corni t tee  i s  co -cha~red  by 
D r .  W .  D. O'Brien, Jr. and D K .  A .  H .  Meitzler  (Ford Motor Company, 
Dearborn, Michigan). 

The next G-SU Ad Com meeting w i l l  be held during the 1973 
Ultrasonics  symposium. 



- 
- 

Transactions 

on 


Sonicsand 

Ultrasonics 


Volume 20, 1973 Publications 

by Stephen Wangua. Transactions Editor 


P r c s c n t l y ,  thc Tra r - sac t ions  on Sonics  and  Ul t r a son ic s  f o r  
Vo l .  2 0 ,  1 9 7 3  ha\.*: i nc lu i ed  the  J a n u a r y  and  Apr i l  i s s u e s .  T h e  
Jan .  i s s u e  conthined 1.7 pages  and included a s  p a r t  oi the t e x t  t he  
1'172 Ul t r a son ic  Sympos ium A b s t r a c t s  a n a  a n  IEEE S tanda rds .  
T h e  l a t t e r  is ano the r  new undertaking f o r  ou r  T ransac t ions  with 
m o r e  Stanria t CIS pcr t a in ing  t o  our f i e l d s  planncd for f u t u r e  i s s u e s .  
'The Special  A p r i l  1 7 7 3 - 1  52  page i s s u e  "Micrcixave Acoust ic  
S i g n a l  P r o c e s s i n p "  n i a r k s  the fourth spec ia l  i s s u e  publ ished 
o v e r  thc p a s t  s e v e r a l  y e a r s .  O t h r r s  have b e e n ,  Nov.  1919 
"Microwave Acous t i c s " ,  July 1570 "Biosonics"  and A p r i l  1 9 7 2  
' F < , r r o e l e c t r i c s " .  Some oi thest: spec ia l  i s s u e s  w e r e  jointly 
>poi isored :\.th o the r  IEEE Groups.  T h t s e  l a r i r r  page vo lumes  
i i < i \  ,, g i i  i.n o u r  r:ieni-~r'rsand s u b s c r i b e r s  a4dccl sub jec t  CoveraBC 
i t  'io arlc!!tional co5t .  

Both t h e  Jan.  and Apr i l  1173 iss7ui.s con ta i r  a n e v  niri.1-


~ t ~ r s h i p  P r e s e n t 
f o r m  a s  the  l a s i  page of the T r i n s a c t i o n .  
i : i<,n,hcrs  ;:re asked  to  p l e a s e  t r y  and help encourage  o the r  of 
tlT.cir a s s o c i a t e s  io  h - c o n i ?  mrmbers .  T h e  in s ide  of the back 

r of botli of t h c s e  i s b u r s  c o n t a i r s  an  Ed i to r i a l  on M c m b e r -
s h i p  in  C - S C  ar.ci i t s  :advantages. 

P r e s e n t  plans call for a July 1973 i s s u e  of 6 4  pages  and 
a n  October  1' ,73 : ssue  of about t he  s a m v  s i ze .  

A i > l i i a t i o n  E'orn-at 

i h e  Ju ly  i s s u e  will haire a l l  the s h o r t e r  p a p e r s  appvaring 
tuwnrrls l i l t ,  back end <,f the publ icat ions.  Although not spec i f i c -
c.llg idr~nt i f icda s  c o r r e s p o n d e n c e  or s h o r t  l e t t e r s .  they a r e  being 
plac?d towards  the- back of the i s s u e  in o r d e r  t o  c o m p a r e  th i s  
ni,.thor! a i t h  ou r  p r e s e n t  one;  w h e r e  they a r c  p l aced  a t  random. 

It i s  l>k.corring i nc reas ing ly  difficult t o  pubi ish a l l  t he  l a r g e  
m a n u s c r i p t s  as received f r o m  au thor s .  hlany of t h e s e  p a p e r s  in-  
c lude a n  extensive introduct ion and d i scuss ion  that  is v e r y  r e -  
dundant with p rev ious  p a p e r s  of the  s a m e  topic. S ince  publ ica-  
tion c o s t s  a r e  the m a j o r  out lay of ou r  Group ' s  funds ,  we m u s t  

u t i l i ze  the  publ icat ions budget in a m o s t  eff ic ient  m a n n e r .  

Towards  this  end specif ic  ru l e s  a r e  being s e t  up f o r  irierr.as- 

ing the  speed  of p r o c e s s i n g  and publ icat ions of p a p e r s .  Some 


, 
of t h e s e  a r e :  


1. A defined n u m b e r  of pages  f o r  s h o r t  co r re spondence  

type m a n u s c r i p t s  with rayid tu rna round  t i m e  f r o m  r e v i e w e r s  


2. M o r e  s t r ingen t  and defined deadl ines  f o r  revicwt.rs  ancl 
a s soc ia i . .  e d i t o r s  f o r  p rocess ing  of p a p e r s .  T h e s e  wil l  include 
spec if IC vult,s f o r  sho r t en ing  unneces  s a r  i ly  long m a n u s  c r ip t  s. 
Author s  m u s t  ask t h e m s e l v e s  how much  t i m e  do they havc to  
r c a d  lergthy n a p e r s  that  c s s r n i i a l l y  coulc. get  t he  technical  
points  a c r o s s  i n  inuch s h o r t e r  context. 

3 .  D e a d l j n c s  for i u t h o r s  when the i r  p a p c r s  a r e  re tnrncr i  i n  
thrm f o r  revis ion.  

4. The  poss ib i l i t y  of publ ishing s i x  i s s u e s  a y e a r  i n s t ead  
oi four .  T h e  Publ icat ions Commi t t ee  is p re sen t ly  studying the  
f eas ib i l i t y  of s u c h  an undertaking.  

It should be c l e a r l y  understood that it i s  not planned that  
G-SU T r a n s a c t i o n s  will become  a jou rna l  consis t ing of only 
s h o r t  type l e t t  ' - Tndeud, we plan t o  go on publ ishing the same 
type manuse .  , 1 . t  have been technical ly  in fo rma t ive  and good 
in quality. P l a r s  d r e  to  still have review p a p e r s  of a r e a s  cov i~ re r l  
hy o u r  Transac t ions .  Assoc ia t e  ed i to r s  a r e  working on obtaining 
review pape r s  in  " F i l t e r s  and Resona to r s " ,  "1Jnderwater Sound. 
and  "Biological and h l ed ica l  Ultrasonics" .  

W'e s h a l l ,  however ,  endeavor  t o  i n s i s t  t h a t  au tho r s  plan 
t h e i r  m a n u s c r i p t s  in such  a m a n n e r  that  the t echn ica l  work  r e -  
po r t ed  on  is specif ical ly  desc r ibed  in  a f o r m  that  wil l  a l low f a s t  
d i s semina t ion  of in fo rma t ion  t o  i n t e r e s t e d  r e a d e r s .  In th i s  way ,  
a l l  s t and  t o  gain: the au tho r ,  the r e a d e r s ,  and  G-SU. 

http:revicwt.rs
http:irierr.as
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G-SU Meetings 
Cornrnittee Report 

In an  Attempt t o  c o n f o r m  to  the  guidelines of t h e  I E E E  
.Mei:tLngs C o m m i t t e e ,  which r e q u i r e  tha t  a f ive  y e a r  p lan  b e  p r e -  
parecl on corn-erencc scheduling, t h e  G-SU Ad C o m  h a s  s e l e c t e d  
the following loca t ions  f o r  t h e  annual U l t r a s o n i c s  Symposium f o r  
the next y e a r s .  

Y e a r  Dates  Loca t ion  G e n e r a l  C h a i r m a n  P r o g r a m  Chai rmar .  -~-
1'174 Oct. 9-12 	Milwaukee, P r o f .  M. Levy Dr. L .  K e s s l c r  

Wisc.  U. of Wisc. Zeni th  

1975 Not Los Angeles ,  P r o f .  R .  S t e r n  Not S e l e c t e c  
Se lec ted  Cal i forn ia  

1976 Not h e w  York ,  Uot Selec ted  Xot  Selec ted  
Se lec ted  h c w  York 

1977 Not Phoenix ,  ' Jot  Se lec ted  Kot Se lec ted  
S r l r c t c d  Ar idona  

IEEE FORMS COMMITTEE ON 

SOCIAL IMPLICATIONS O F  TECHNOLOGY 


E n g i n e e r s  a r e  becoming increas ingly  con<-erned with the effects  of 
technology on o u r  society.  T h e  u s e s  of technology, the p r i o r i t i r s  
ass igned  in developing new technology, and  the e f fec ts  on o u r  p h y -
s i c a l  and soc ia l  envi ronment  a r e  of v i ta l  impor tance  to o u r  future,. 
The  p r e s e n t  genera t ion  is the  first in  h is tory  to face  the p r o s p e c t  
of a planet l imi ted  i n  i t s  ab i l i ty  to suppor t  a n  exponentially growing 
a n d  polluting human r a c e .  The  public h a s  bec0rr.e increas ingly  in-  
to le ran t  of what it s e e s  a s  the  nuisances  or h a z a r d s  resul t ing f rom 
technology. 

In  r e s p o n s e  t o  these  c o n c e r n s  the Executive C o m m i t t e e  of the Ins t i -  
tu te  of E l e c t r i c a l  and Elec t ronics  E n g i n e e r s  ( I E E E )  h a s  f o r m e d  a n  
Ad Hoc C o m m i t t e e  on Social  Impl ica t ions  of Technology (CSIT).  I t s  
a r e a s  of c o n c e r n  include: profess iona l i sm and soc ia l  rcsponsihi l i ty  
in engineering; unders tanding  the  in te rac t ion  hetween technology 
and society:  predicting and evaluating the  impact  of technology on 
society;  and fos te r ing  s tudy,  d i scuss ion  and a p p r o p r i a t e  ac t ion  in 
t h e s e  a r e a s .  CSIT i s  commit ted  to providing a forum i n  w h i c h  a l l  
e n g i n e e r s ,  as well  a s  e x p e r t s  i n  non-technical f ie lds  such a s  law,  
economics  and  soc ia l  s c i e n c e s ,  m a y  e x p r e s s  t h e i r  thoughts in this 
a r e a .  In  the coming months such d i v e r s e  i s s u e s  a s  e lec t ronic  w a r -  
f a r e ,  envi ronmenta l  pollution, communication and t ranspor ta t ion ,  
e lec t ronic  surve i l lance  and da ta  banks ,  and b ioe lec t ronics  will h e  
d i s c u s s e d .  

In te res ted  e n g i n e e r s  a r e  invi ted to  keep  in touch with the ac t iv i t ies  
of the C o m m i t t e e  via i t s  hi-monthly Newsle t te r .  The  f i r s t  i s s u e  
w a s  published in D e c e m b e r  1972. F u t u r e  i s s u e s  wil l  include notici,s 
of meet ings ,  l e c t u r e s ,  and d iscuss ion  g r o u p s ,  publication of  p a p e r s  
and  a r t i c l e s ,  bibliographical reviews, a n d  p e r s o n a l  commentary .  
Sample  copies  m a )  be obtained f r o m  I E E E ,  CSIT Nexrslet ter ,  345 
E a s t  47th S t r e e t ,  h e w  York. N. Y .  10017. 
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EDITORIAL 

O N  NOISE 

ARTHUR SCHOPENHAUER 

K A N T  w r o t e  a t r e a t i s e  on The Vital  P o w e r s  I should p r e f e r  
to wr i te  a d i rge  f o r  t h e m .  The superabundant  d i sp lay  of vital i ty ,  
whicii t a k e s  the f o r m  of knocking, h a m m e r i n g ,  and tumbl i rg  things 
about ,  h a s  proved  a da i ly  turn ien t  to  nir a l l  my l i fe  long. T h e r e  
are' people,  it i s  t r u e  - nay,  a g r e a t  m a n y  p e r q l e  - u.ho s m i l e  a t  
such  th lngs ,  b e c a u s e  they a r e  not sens i t ive  tu noise:  bot they  a r e  
jus t  the v e r y  people w h o  a r e  a l s o  not sens i t ive  tu a r g u n l i ~ n t ,  or 
thought, o r  poe t ry ,  o r  a r t ,  in a word ,  t o  any  k i n i l  cf i n t e l l ~ c i u a l  
irifluencr T h e  r e a s o n  of i t  i s  t h a t  the, t l S 5 U t '  uf the i r  b r a ~ n sis  uf 
a :,cry rough and c o a r s e  qua l i tv .  On the  other  i - and ,  noise' I,, a 

' t o r t u r e  to  intel lectual  peoplc .  In the biographivs : i t  a l m o s t  a l l  
g w a t  v . r i tc rs ,  o r  wtiert,ver e l s e  t h e i r  persona!  u t te ra , iLcs  a r e  r e -  
c o r d e d ,  I f ind compla in ts  about i t ;  i n  tht. c a s e  o f  K a n t ,  f u r  instancr . ,  
Goethr ,  Lir-htcnbcrg:, J ean  Paul :  and if 11 shriuld nappen tha t  any 
w r i t e r  has omitted to  e x p r e s s  himself o n  the m a t t e r ,  i t  is o n l y  for 
want of an upportunity 

T h i s  a v r r s i o n  io noise I should explain a s  f o l l r i w . .  Ii v-011 

( U :  lip a l a r g e  diamund into l i t t le  h i t s ,  i t  wi l l  t.ntirr.ly l us t  t h r .  value 
. t  had a s  a whole.  a n d  a n  a r m y  d i v i d v d  up into s m a l l  b o d i r s  uf so l -
d i e r s ,  loses a l l  ?ts s t r e n g t h .  S o  a g r e a t  in te l lec t  s inks  t u  thi, l eve l  
r,f in  u r d i n a r y  mi<', A S  soun a s  :t is in te r rupted  and disturbt.d. i t s  
a t ten t ion  d l s t r a c t e d  and drawn ~ f ff r o m  the m a t t e r  i n  kand; for  i t s  
s u p e r i o r i t y  deprsnds u p i ~ ni t s  p o t Q r r  of concent ra t lon  - of bringing 
all  i ts  s t rength  t c  b e a r  upon one t h e m e ,  1'1 thc s a m e  way a5 a co l i -

cave  nlirror c v l l e c l s  into onc point all the rays  of light that s t r i k e  
u p o n  i t  Noisy intcrrupt i r in  i s  a hindrancc t o  th i s  c o n c e - r t r a t i r . ~ ~  
That  i s  why distinguisl.ed m i n d s  have a lways  shown suctl a n  e x t r e m e  
clislike Lo d i s u r h a n c r  in any  f o r r .  a s  st imething tha t  b r e a k s  in upon 
and d i s t r a c t s  t h e i r  thoughts .  Ahovv a l l  have they  b r e n  a v e r s e  to  
that  violent in te r rupt ion  that  c o m e s  f roni  i o i s c  O r d i n a r y  people 
a r e  not m u c h  put  out by anything of the s o r t  The  m o s t  sens ib le  
and intel l igent  of a l l  nations in  E u r o p e  l a y s  down the  ru le ,  -r 
I n t e r r u p t !  a s  the eleventh c o m m a n d m e n t .  Noise is the  most im-
per t inent  of  a l l  f o r m s  of in te r rupt ion .  It is not only a n  in te r rupt ion ,  
hut a l s o  a d is rupt ion  of thought. Of c o u r s e ,  w h e r e  there  is nothing 
t o  i c t e r r u p t ,  noise will not be so p a r t i c u l a r l y  painful .  Occas ion-
a l ly  i t  happens tha t  s o m e  s l igh t  but cons tan t  no ise  continues to 
bother  and d i s t r a c t  me f o r  a timp before  1 become d is t inc t ly  cun-
s c i o u s  of it. Al l  1 f e e l  is a s t e a d y  i n c r e a s e  in  t h e  labor of thinking -
j u s t  a s  though I w p r e  t ry ing  t o  walk with a weight on m y  foot .  At 
l a s t  I find out what i t  is. 

L e t  nie  now, however ,  p a s s  f roni  pcniis t u  s p i . r ~ c \ h .  Thc 
m o s t  inexcusable  +iid d i s g r a c e l u l  of a l l  nu ises  is  tht. ~ r a ~ 1 . i  
whips - a t r u l y  inic,rnal thing when ii L S  done i t ?  the, inarrovr 
i ng  s t r e e t s  of a tuwn. I denouncca it  ss t n n k i n q  a piietc(.luI I i  
poss ib le ;  it pu:, aii L nd to  a l l  q u i t t  t h u n p h t .  That 1 s  rach i t  
whips should ')r allov,cd at  a l l  s c e i ~ i s  tu r- ic '  t u  show i n  t l i L .  i 

way how s e n s c l e s s  ar.d ttioughtless i s  t h c  naturc, <)i i i ~ a n l ~ i ~ ~ d .  b!,,
cine with anj-tlr!iig l ike an idca i n  h i s  h i ~ a r l  13 a v o ~ ~ lf t . i . l i  12 ~ 1 1  

act i ia l  pain a t  th i s  sudden, s h a r p  c r a c k ,  c l i  p a rn lyzes  tti, b r  
r r i ida tiit, t l 'rrac! of r r f lecr ion ,  and ni : i rd  thuught E v l . r y  t i r t  

t h i s  nu:sc i s  m a d e  it m u s t  d i s t c r h  a h,inilrc~cl people w ! ~ ,a r (  ap1,Iy
;heir  m i n d s  to  bus iness  of suiiic s o r t ,  no i i ,a t tcr  lion tr'.vial it z > . .  , 

be: whilt, on the th inker  i t s  effect  i s  w u r i u l  and  c l i s a s t r ~ ~ i ~ ~ ,rut1it;t. 
h i s  thoughts a s u n d r r ,  much -1s tne i . x r c u t i o n r r ' s  axir s c ~ v c r sl h c  1 
f rom tlre body Yo s u u c d ,  bi i t  e v e r  s h r i l l ,  ~ 1 1 t hs i ]  .ha 
the b r a i n  a s  this c u r s e d  c racking  o i  \ \ h i p s ;  you j c l d  1 i . t .  S ~ I I  

l ash  r igh t  i n s i d e  y-our h e a d ;  and it  a f fvc  t s  thi, b r d i n  i n  t h i .  b 

as  tc?dc!i  af iec ts  a sci is i t ivc p ' $ n t ,  and t o r  ilie siiii.ti Ir,oylti L > I  t i n t .  

With a l l  due r t s p e c t  f u r  the  iiius! h < > l yicjrtrinc. o f  lit l i l y ,  I 
r t a l l y  cannot s c e  U' fc l l<, \ i \ ,ho  I S  t L k i n g  away a .bvac(>v~- l~>a<!( 1 1  

g r a v e i  u r  dung 'shuulil t h e r v h y  obtain t j t t ,  rigk,t t u  k t l l  111 ' L l~vbut! t i i t ,  
thoughts which  m a y  liappt,r. to b r  s p r i n p i n g  up i n  t r t I  L!I 

through the  tuivri. Ilaniiii 
o f  ch i ldrcn  a r e  h o r r i b l c  1 
thought is the c r a c k  of a 
ing e v e r y  p l e a s a n t  m o m e  
then  enjoy.  If the d r i v r r  
than by making th i s  mos t  
r u s a b l e ;  but  qu i te  tiie c o n t r a r y  i s  t h c  ' s ~ i i r s t , , lI r a c k i t i y  c i f  

whips is not only u n n e c e s s a r y ,  hut <.\ . I t s  a l l> \I b  11'  ]>I-<,-

duce a n  e f f e c t  upon the intel l igence of the horse; but througl i  the. 
cons tan t  a b u s e  of it,  the a n i m a l  becomes  habi tua t rd  to  thr. S O l l n d ,  

which f a l l s  upon blunted fee l ings  and p r o d u c e s  no e f f e c t at a l l .  Thr, 
h o r s e  does  not 80 a n y  f a s t e r  f o r  it. You have a r e r n a r k a h l r ~  i.sarlipl,, 
of  this  i n  the  c e a s e l e s s  c racking  of h i s  whip on the p a r t  of  a rab-
d r i v e r ,  while he is proceeding  a t  a slow pace  un the  lookout f o r  a 
f a r e .  If h e  w e r e  to  g ive  h i s  ho r se  the s l igh tes t  touch with the uVh1p. 
i t  would have  m u c h  m o r e  e f f e c t .  Supposing, however ,  that  i t  w e r e  
absolu te ly  n e c e s s a r y  t o  c r a c k  the whip in o r d e r  to heep  thr  h o r s e  
cons tan t ly  in m i n d  of i t s  p r e s e n c e ,  i t  would be enough to m a k e  the  
hundredth  p a r t  of the no ise .  F o r  it i s  a well-known fac t  that ,  in 
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r e g a r d  to s igh t  and . lear ing,  a n i m a l s  a r e  sensitive, to even t h c  fa int-
e s t  irid.cations; they a r e  a l ive  to things that  we can  s c a r c e l y  p e r -  
ce ive .  The m o s t  s u r p r i s i n g  i n s t a n c e s  of th i s  a r e  furnished by 
t ra ined  dogs  and c a n a r y  b i r d s .  

It I S  ohviuus,  t l i e re furc ,  tha t  k r r e  we have t o  d o  wtth a n  a c t  
of p u r e  wantonness ;  nay,  with a n  impudent defiance offered to those  
m e m b e r s  of the communi ty  who work  with t h e i r  heads  by those vvhu 
work  with t h e i r  hands .  T h a t  s u c h  infamy should be tu le ra ted  :n a 
town i s  a p iece  of b a r b a r i t y  a n d  i r iqu i ty ,  a l l  the m o r e  a s  it could 
e a s i l y  be remedied  by a pol ice-not ice  to  t h e  effect  that  e v e r y  l a s h  
s h a l l  have a knot a t  the  end of it.  T h e r e  c a n  be no h a r m  in drawing  
the a t ten t ion  of the m o b  to the  fac t  tha t  the c l a s s e s  above therr. work  
with t h e i r  heads ,  f o r  any  kind of headwork i s  m o r t a l  anguish  to  the 
m a n  in the s t r e e t .  A fellow who r i d e s  through the  n a r r o w  a l l e y s  of 
a populous town with unemployed p o s t - h o r s e s  o r  c a r t - h o r s e s ,  and 
keeps  on cracking  a whip s e v e r a l  y a r d s  long wi th  all h i s  might ,  d e -
s e r v e s  t h e r e  and  then  to stand down and r e c e i v e  five r e a l l y  good 
blows with a s t ick .  

A l l  the phi lan thropis t s  in the  wor ld ,  and  all the l e g i s l a t o r s ,  
m e e t - t o  advoca te  and d e c r e e  the total  abol i t ion of c o r p o r a l  punish-  
m e n t ,  wi l l  never  p e r s u a d e  m e  to  t h e  c o n t r a r y !  T h e r e  is  someth ing  
e v e n  m o r e  d i s g r a c e f u l  than  what I have j u s t  mentioned. Often enough 
you m a y  s e e  a c a r t e r  walk inga long  the s t r e e t ,  qu i te  a lone ,  without 
a n y  h o r s e s ,  and s t i l l  c racking  away incessant ly ;  s o  a c c u s t o m e d  h a s  
the w r e t c h  become to i t  i n  consequence of the unwarrantab le  t o l e r a -  
t ion  of t h i s  prac t ice .  A man's body and the  needs  of h i s  body a r e  
now e v e r y w h e r e  t r e a t e d  with a t e n d e r  indulgence. Is the  thinking 
mind  then ,  to  be the only thing tha t  is  n e v e r  to  obtain the s l igh tes t  
m e a s u r e  of cons idera t ion  o r  pro tec t ion ,  to  say nothing of r e s p e c t ?  
C a r t e r s ,  p o r t e r s ,  m e s s e n g e r s  - t h e s e  a r e  the b e a s t s  of burden  
a m o n g s t  mankind; by a l l  m e a n s  le t  t h e m  b e  t r e a t e d  jus t ly ,  f a i r l y ,  
indulgent ly ,  and  with Forethought; but they  m u s t  not be p e r m i t t e d  t o  
s tand  i n  the  way of the n igher  e n d e a v o r s  of humanity by wantonly 
making  a noise .  How m a n y  g r e a t  and  splendid thoughts ,  I should 
l ike  to know, have  been l o s t  to  the w o r l d  by  the  c r a c k  of a whip?  If 
I had the  upper  hand, I should s o o n  produce  i n  the  heads  of t h e s e  
people a n  indissoluble a s s o c i a t i o n  of i d e a s  between cracking  a whip 
and get t ing a whipping. 

L e t  u s  hope tha t  the m o r e  intel l igent  and  refined among the 
nat ions will m a k e  a beginning in th i s  m a t t e r ,  and  then tha t  the 
G e r m a n s  niay take  example  by i t  and follow su i t .  Meanwhile,  I 
m a y  quote what T h o m a s  Hood s a y s  of them2: ' F o r  a m u s i c a l  nation, 
they a r e  the r - o s t  noisy I e v e r  m e t  with. " That  they  a r e  s o  i s  due 
tu the f a c t ,  not that  they  a r e  r , u r e  fond of.making a noise than o t h e r  
peuple - they  wbuld deny it if y o u  a s k e d  t h e m  - but that  t h e i r  s e r s e s  
a r e  obtuse:  consequently,  when they h e a r  a noise ,  i t  does  not affect  
them much. It does  not d i s t u r b  t h e m  in reading o r  thinking, s i m p l y  
because  they do  nut think;  they only s m o k e ,  which i s  t h e i r  subs t i tu te  
f o r  thought. The g e n e r a l  to le ra t ion  of u n n e c e s s a r y  noise  - the  
s lanmi ing  0 1  d o o r s ,  f o r  ins tance ,  a v e r y  unmanner ly  and i l l -bred  
thing - is d i r e c t  ev idence  tha t  the preva i l ing  habit of mind i s  du l l -
n e s s  and lach of thought. I n  G e r m a n y  i t  s e e m s  as though c a r e  w e r e  
takcn  that  no one shuuld e v e r  think for  m e r e  noise - to nient ion one 
form of 11, the way in which d r u m m i n g  g o e s  o n  f o r  no purpose  a t  a l l .  

E'lnaiiy, a s  r e g a r d s  thc  l i t e r a t u r e  of the subjec t  t r e a t e d  of i n  
th is  r h a p t e r ,  1 have only vne work  to r e c o m m e n d ,  but it i s  a good 
o n e  I r e f e r  to a poet ical  e p i s t l e  i n  t e r z o  r i m o  by the f a m o u s  paint-  
c r  Eronzion ,  ent:tlcd "De' RLnlori:  a .Messer Luca .Martini. ' It 
# i w s  a detaileri descr ip t ion  of the t o r t u r e  to v,hich people a r e  put  by 
the  var ious  noises  of a s m a l l  I ta l ian town. Wri t ten  i n  a t r a g i c -
c u m i c  s ty le ,  i t  I S  v e r y  amusing .  The  e p i s t l e  m a y  be found i n O p e e  
b u r l e s c h e  de l  B e r n i ,  A r e t i n o  e d  a l t r i ,  Vol 11. , p.  258; apparent ly  
published in Utrecht in  1771. 

'Accordxng t o  a not ice  i ssued  by the  Socie ty  f o r  the P r o t e c t i o n  of 
Animals  in Munich, the super f luous  whipping and the  c racking  of 
whips  w e r e ,  in D e c e m b e r ,  1858. pos i t ive ly  forbidden in N u r e m -  
berg .  

21n U p  the Rhine.  

F r o m  T h e  P e s s i m i s t ' s  Handbook, Univers i ty  of Nebraska  P r e s s .  
1964, Licensed  by Allen and Udwin, L t d . ,  London. 
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n w us. environmental protection agency 

S ound, so vital a part of our existence, as their power has increased, so has the society. Already an estimated I6 million 
is growing to such disagreeable pro- noise. The combination of hi-fi equip- people in the United States suffer from 

portions within our environment that to- ment and the rock music which domi- some degree of hearing loss directly 
day i t  is a very real threat to our health. nated the past decade, alone has prob- caused by noise. Such hearing loss. in 

So noisy, in fact, is America's urban ably affected the hearing of a whole fact, is a major cause of industrial in-
environment that people living in con- Ugeneration 
 of listeners. jury, compensation to its victims an-
gested sections of large cities may be If these statements seem scary, they nually runs into millions of dollars. 
hearing far less than they realize; many should. They are not exaggerations. Although definitive research has yet 
are developing severe hearing loss. Sub- Noise pollution is a growing menace, to be done, some recent studies sujiqest 
urbanites will not fare much better. As not just to boilermakers and jackham- that existin? noise levels may be a 
noise levels in their communities con- mer operators, but to all of us. The cause in the rising rates of heart disease, 
tinue to increase, they may be destined noise level we experience daily has ulcers and mental illness and may even 
for the same fate. increased so gradually that we fail to adversely affect the unborn child. 

The problem is not limited to the recognize its danger. But noise is a The danger from noise is very real. 
out-of-doors. Noise in our homes is danger. It can result in a hearing loss 
beginning to reach harmful levels. W e  that not only can be a handicap, but 
are using more tools and appliances and, what is worse, a hearing loss that can- 

not be restored. 
Unless controlled, noise pollution 

will exact an increasingly heavy toll on 

S ound moves through the air some- affect our ability to hear. It is the inten- (10 x lo) ,  30 decibels is 1,000 times 
what like waves move in the ocean. sity of the sound waves combined with more intense (10 x 10 x 10) and so 

In sound, the waves are alternate rings of the reception characteristics of the ear. on. One hundred decibels, therefore, is 
compressed, and then rarefied air mov- The intensity of a sound wave may be 10 billion times as intense (that is, 
ing away from a central source at a compared with the height of an ocean represents 10 billion times as much 
constant speed. As each wave-first a wave. In terms of sound's affect, this acoustic energy) as one decibel. The 
compression, then a rarefaction-en- intensity is how hard a sound wave hits reason for such a complicated scale is 
counters an object, it exerts a f o r c e  an object, a characteristic which can be simply that the human ear detects a 
a push, then a p u l l - o n  the object. This nieasured precisely with instruments. wide range of acoustic energy. 
is why sound can break a glass or cause But the loudness heard by a human ear Sound levels are measured at their 
a window screen to vibrate. is slightly different from the purely source; thus their decibel rating de-

physical values. Our ears hear sound creases as the distance from that source For humans, sound has two significant at intermediate frequencies better than increases. These ratings should, there- characteristics: pitch and loudness. In sound at very low or very high fre- fore, be regarded as averages and should terms of affecting people, pitch is gen- quencies. be used primarily for comparative pur-erally an annoyance-the sound of chalk Sound is measured by decibels. The poses. scraped over a blackboard surface. Pitch zero on the decibel scale is based on The gentle rustle of leaves, for ex-
is the height or depth of a tone or the lowest sound level that the healthy, ample, is rated at 10 decibels, while a sound depending on the relative rapidity unimpaired human ear can detect. typical office has about 50 decibels of of the vibrations by which it is pro- Decibels are not linear units like background noise. Moderate traffic noise duced. In low-pitched sounds, the vibra- miles or pounds. Rather, they are rep- ranges around 70 decibels; a police tions are relatively far apart. In high- resentative points on a sharply rising whistle hits 80. Subways and elevated pitched sounds, they are squeezed closer curve. Thus, while 10 decibels is 10 trains rank just below thunder at 100 
together. times more intense than one decibel, decibels. At just above 120 decibels the 

Loudness, on the other hand, can 20 decibels is 100 times more intense ear begins to feel pain. 
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ain occurs as the ear unsuccessfully p attempts to protect itself through 
a mechanism physicians call “the acous-
tic reflex.” When sound enters the ear, 
the waves pass through the ear canal 
to the eardrum which vibrates. The ear- 
drum conducts these vibrations to three 
tiny bones called ossicles - the three 
tiniest bones in the body. It is here 
that the acoustic reflex occurs. The 
ossicles change the loudness of sound 
before it enters the inner ear. Normal 
action of the ossicles may amplify soft 
sounds or dampen loud sounds as their 
tiny muscles contract to decrease the 
pressure of the sound waves. 

The acoustic reflex protects the inner 
ear from extra loud sounds by reducing 
them, just as the eye protects itself from 
extra bright light by contracting the 
pupil. The ear is not completely suc-
cessful in this task. The reason is two-
$ ‘4: first, the reflex occurs on command 
. n the brain a few hundredths of a 
second after the loud sound is first 
sensed. Thus, at least some of the sound 
at full loudness gets through to the 
delicate inner ear before the reflex goes 
into operation. Second, muscles cannot 
contract indefinitely so their sound-
dampening capacity is limited. Thus, if 
the loud sound is sustained, the inner 
ear may still be bombarded with exces- 
sive sound pressure even after the reflex 
has had a chance to work. In the case 
of impulse sounds such as a gunshot, the 
reflex is virtually useless as a defense. 

What happens when loud sounds 
enter the inner ear? The ossicles trans- 
.nit the vibrations to a fluid contained 
in a tiny, snail-shaped structure called 
the cochlea. Within the cochlea are 
microscopic hair cells that move back 
and forth in response to the sound 
waves just as seaweed on the ocean floor 
undulates in response to wave action in 
the ocean. It is the energy impulses 
created by the movement of these crucial 
hair cells that go to the brain where 
r‘ are interpreted as sound. But just 
a- .lie seaweed can be torn and ripped 
by violent wave action in the ocean, so 
too, can hair cells be damaged by too 
intense sound waves. 

damage to hearing 

When intense sound waves occur 
only briefly, the damage may be tem-
porary. But if loud noises are frequent 
or sustained, the damage may be per- 
manent, and such noise-induced hearing 
loss cannot be restored elther through 
surgical procedures or hearing aids. 
Permanent loss, however, occurs only 
in certain frequencies because different 
hair cells respond differently to various 
frequencies. Unfortunately, the hair cells 
that seem to be the most susceptible 
to damage are those that respond to the 
high frequency. 

This selective damage can severely 
impair the understanding of human 
speech. I t  may be even more insidious 
than a broad-range hearing loss because 
it may not be readily recognized. Recent 
studies of young school children, thought 
to be “slow learners” revealed that at 
least some of them simply could not 
hear everything that was being said in 
the classroom. Once adjustments were 
made, these children were able to match 
the scholastic performance of their class- 
mates. Similar undetected hearing diffi- 
culties may be the cause of unexplained 
performance impairment among adults. 

Obviously, noise may accelerate the 
progressive loss of hearing we all suffer 
as we grow older. To learn just how 
much, scientists visited an isolated area 
in Africa to examine the hearing acuity 
of a large number of elderly tribesmen 
and their youthful counterparts. Their 
findings: men in their 70s and 80s had 
hearing sensitivity nearly equal to that 
of the young boys and equivalent to 
that of Americans 30 to 40 years their 
junior! 

Undetected hearing loss is a clear 
danger to each of us. W e  are dependent 
on a wide variety of audible signals, 
many of them for our safety. Consider 
the danger to a driver or pedestrian who 
cannot hear the siren of a fire engine, 
or the construction worker who does 
not hear the warning whistle before an 
explosive charge is detonated. 

other physical effects 
Selective hearing loss, however, is 

only one of the ways excessive noise 
takes its toll. A t  sound levels above 
35-45 decibels, noise disturbs a sleeping 
Person. At levels above 50-60, it  dis- 

turbs conversation. All across this range 
people experience annoyance and dis- 
ruption of their activities. And at levels 
of 85 decibels or above, stress reactions 
can be expected. 

When the brain perceives noise, it 
reacts. Most of us automatically interpret 
unexpected noise as danger, a signal to 
prepare to fight or run. I t  may be a 
subconscious reaction, but it is clearly 
indicated by the physical changes that 
take place in response to noise. Even 
a sound of moderate volume and short 
duration such as a heavy truck passing 
on the other side of the street (rated 
about 80 decibels), produces a remark- 
able number of these physical changes. 
Blood vessels in the brain dilate while 
blood vessels in other parts of the body 
constrict. Blood pressure rises, and the 
heart rhythm changes. The pupils of 
the eyes dilate. The blood cholesterol 
level rises. Various endocrine glands 
pour additional hormones into the blood. 
Even the stomach changes its rate of 
acid secretion. While most of these re- 
actions are only temporary, the modern 
environment presents such ever-chang- 
ing noise levels that some of these 
“temporary” effects become chronic. 

We may not be immediately aware 
of these changes since they are functions 
of the so-called involuntary or automatic 
nervous system. Yet this dramatic re-
action to noise occurs in our bodies 
many times each day as we encounter 
the clamor of modern Twentieth-century 
living. Traffic, machinery, household ap- 
pliances, lawnmowers, telephones, type- 
writers, barking dogs and shouting peo- 
ple all contribute. The effect on each 
of us can be profound. 

Ulcers, indigestion, “heartburn”, gas- 
tro-intestinal malfunctions, heart disease, 
all are connected to stress in general 
and since noise is interpreted by the 
body as a stress, noise may also be a 
contributing factor in the rate of oc-
currence of these disease conditions. 
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psychological effects 
Stress also is a factor in mental ill- 

ness, which may be defined as a reaction 
to a person’s inability to cope with the 
many tensions of daily living. Mental 
illness develops when individuals are 
literally overwhelmed by the onslaught 
of stress and mentally retreat to escape. 
While environmental noise alone prob- 
ably does not produce mental illness, 
the continual bombardment of noise on 
an already depressed person cannot be 
helpful. Certainly it interferes with 
sleep, producing irritability and other 
tensions. Definitive research has not 
been done in this area, but one 1969 

study in England provides strong sup- 
porting evidence. Comparative studies 
of persons living adjacent to London’s 
Fleathrow Airport with others living in 
a quieter environment revealed that 
among those living in the noisy environ- 
ment there was a significantly higher 
rate of admission to mental hospitals. 

Anorher recent medical discovery is 
the effect of noise on unborn babies. 
Previously they were thought to be in- 
sulated from the noise stress of the out- 
side world, but now physicians believe 
that external noises can and do trigger 
changes in fetuses. 

Even when we do not suffer from 
these extreme and tragic consequences, 
we are victims of noise. It is well known 
that noise causes headaches in a variety 
of ways. Because the brain interprets 
it as a danger signal, noise interru 
thought and mental concentration. Th,,, 
in turn, not only lowers the working 
efficiency of people doing exacting or 
predominantly mental work, but the 
constant distraction of noise makes them 
more nervous, irritable and generally 
unsettled. It affects others in a similar 
manner. One study of steelworkers in- 
dicates that those working in a noisy 
environment are more agressive, dis- 
trustful and irritable than workers in 
a quieter environment. 

cientists now tend to agree that the 
noise level for potential hearing 

loss begins at a b o u  70 decibels. Some 
of them are deeply concerned because 
our normal daily life regularly exposes 
us to noise levels of about 70 decibels 
even inside our homes. 

The kitchen is usually the noisiest 
room in the house. The combination 
of garbage disposals, mixers, blenders, 
dishwashers and non-sound-absorbent 
walls can drive the kitchen din up to 
the 80 to 90 decibel range, equivalent 
to the noise level right outside a major 
jetport. In the living room, the vacuum 
cleaner may put out 80 decibels; the 
television set, 70-80 and, if there is a 
hi-fi in the house, the levels can run 
upwards of 100. Outside in traffic, 70 
decibels is a typical level; cars, trucks 
roar along at some 90 to 100 decibels 
with motorcycles topping the noise pa- 
rade at more than 100. 

At work, a noisy office can approach 
50 decibels; a busy factory can average 
85; a print shop, 95; a construction site, 
100; a riveting shop, 110; a boiler 
factory, 118; a lumbering site, 125 and 
a jet runway, 130. 

spreading pattern 
Cities have always been noisy, but 

noise is now spreading to areas that 

were relatively quiet just a few years 
ago. Noise levels in average communi- 
ties are now running at about 70 deci-
bels and up. 

Clearly, something must be done soon 
or we will seriously and permanently 
maim our population with pure noise. 
Fortunately, the knowledge and tech-
nology to control noise already exist. 
A s  a matter of fact, this is one instance 
where the knowledge of control tech-
niques exceeds the knowledge about 
the effects on human life and on the 
environment. 

W e  have two practical means for 
control: (1) reduction of noise at its 
source such as making the sound-pro- 
ducer quieter and ( 2 )  alteration of the 
sound path by distance or by shielding, 
such as building better walls between 
apartments. 

The second approach is being used 
more frequently today as people become 
more aware of the annoyance of noise. 
New building codes require better sound 
insulation in homes and apartments. 
More and more communities are adopt- 
ing zoning ordinances that attempt to 
segregate noisy factories or airports from 
residential areas. Sound-absorbent ma-
terials and construction designed to 
intercept sound paths are slowly coming 
into wider use in offices and homes. 
New highways are being constructed in 
below-grade “cuts” so as to redirect traffic 

noise up and away from adjacent areas. 
Aircraft increasingly are being required 
to use reduced-power, noise-abatement 
maneuvers around airports. 

There are many examples of available 
noise control technology that are not 
being utilized. More flexible building 
codes would permit the use of quieter 
kinds of plumbing pipes. Sound-absorb- 
ing, vibration-damping materials can 
curtail the noise of motors and engines. 
Power generators can be quieted with 
baffles, exhaust silencers and sound-ab- 
sorbers. Truck tires can be made with 
quieter treads. The list goes on and on 
In many cases, the cost of building 
quieter machines is the same or only 
slightly higher than that of the current 
noisy ones. Even though the new equip- 
ment may cost more, it can prove more 
profitable in the long run. The jumbo 
jets,, for example, are quieter than the 
older ones, yet they are more powerful 
and carry twice as many passengers. 

All of these methods are only partial 
measures as noise levels continue to 
rise. Most specialists in the field agree 
that much of the solution must come 
from eliminating some of the noise at 
its source. 
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The key is attacking noise pollution in 
the design stage. It is much easier 

to design noise out of a machine before 
it is built than to absorb or deaden the 
noise afterwards. 

If noise is relatively easy to eliminate, 
why has it not been done? 

Why has our environment become SO 
noisy? 

The answer is that we have permitted 
it.  In fact, in some situations the Amer- 
ican public actually asks for more noise. 
How? One example is the problem a 
power lawnmower manufacturer ran in- 
to when he designed and marketed a 
substantially quieter mower. Sales were 
poor and to add to the problem, pur- 
chasers began returning the mowers, 
complaining that they were “under-
powered.” The mowers were, in fact 
lust as powerful as competing mowers, 
but too niany Americans equate noise 
with power--“the noisier it is, the more 
powerful it must be.” Since this mower 
was so quiet, they concluded, it had to 
be underpowered. The same psychology 
applies when people customize or “hop 
up’’ their automobiles. One of the most 
popular changes is a modification of 
the original exhaust system with special 
mufflers and echo chambers that sharply 
increase the exhaust noise. 

Another peculiarity in human psy-
chology and noise is the use of con-
struction machinery in urban environ-
ments. Some of this equipment puts 
out noise in excess of 120 decibels-
almost at the pain threshold. But oddly 
enough, it elicits few complaints. Why? 
Psychologists explain that people tend 
to tolerate these noisy intrusions be-
cause of their “temporary” nature. Sub- 
consciously, they tell themselves that 
this insult will soon go away. The fault 
in this thinking is that, at the typical 
rate of urban construction and redevel- 
opment, one project usually follows an- 
other and one temporary annoyance 
after another adds up to a permanent 
noise fixture. Construction, of course, 
could be halted, bur a more practical 

alternative would be to quiet equipment 
and perhaps regulate the hours that it 
can be operated. 

This alternative and similar ones, 
however, will not be pursued until the 
public demands it. Since both govern- 
ment and industry respond only to 
public demands, the only real solution 
to the overall noise problem is a rising 
public awareness of the dangers of noise 
and a demand for quiet. ’Only when 
the public expreses a preference for 
quieter machines, will industry begin 
to compete on the basis of how quiet 
their machines can be built. What can 
we do about it? 

steps to take 

It is the state and local governments 
which have the responsibility to take 
the steps necessary to create a quieter 
environment. Since petitions or com-
plaints are much more effective if you 
have all the facts, first make sure you 
have the correct official or agency to 
whom they should be sent. Just locating 
someone who will admit responsibility 
for making things quieter may be a 
problem since noise control has not yet 
become a high priority environmental 
issue in many places. 

A next step is to examine local laws 
and regulations. It may be, for example, 
that a city ordinance Jready exists 
which requires a motor vehicle to have 
a “muffler in good working order.” Such 
laws have been on the books since the 
advent of the automobile. More effective 
laws-such as Chicago has-state spe-
cific decibel limits for noise, just as 
speed laws limit the miles-per-hour for 
vehicles. 

The problem with many “muffler 
laws” and nuisance regulations, how-
ever, is that they are so vague they are 
practically unenforceable and, pending 
enactment of a workable legal scheme, 
the best alternative for citizens to get 
relief may be by a legal suit. For in- 

stance, a worker who loses his hearing 
on a noisy job may sue his employer 
for compensation. Every city has a 
building code. The better ones (such 
as New York‘s) specify limits of the 
noise which walls and floors may trans- 
mit. If your home or office is bothered 
by noise from a neighbor, you should 
investigate, it may be that a building 
code provision has been violated. 

You may not have to fight a legal 
battle alone. Today, a growing number 
of public interest law firms specialize 
in environmental issues. University law 
students, while not able to represent 
you in court, can be helpful in preparing 
vour case. 

The press, radio and television also 
can be good allies. A letter to the editor 
can sometimes accomplish more than a 

“petition with a thousand signatures. Be 
sure your case is well presenq-d, how- 
ever, or you may set bad- :he cause by 
being considered just a “crank.” 

Finally, as a quiet-loving citizen, you 
have a responsibility not to offend your 
neighbors and fellow man with your 
own noise. You can quiet your-home 
with drapes or wall hangings, carpets, 
acoustic tile and soft furniture. You 
can listen to your stereo on a headset 
instead of blasting everyone with power- 
ful wall speakers. You can replace a 
raucous lawnmower with a quiet one 
and you can make sure your auto’s 
muffler is in good shape. You should 
appreciate that noise does not mean 
power. 

You can express your concern for 
noise, too, by refusing to buy noisy 
appliances. Be sure you tell the sales- 
man why you won’t buy the appliance, 
and write your opinion to the manu-
facturer. By practicing quiet in your 
personal life and by making “noise” 
about noise, you can help make our 
environment less noise-polluted. 
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MEETING NOTICES 

FREQUENCY CONTROL SYMPOSIUM 

by E r i c h  Hafne r  

The 27th Annual Frequency Control Symposium w i l l  be he ld  on 1 2 ,  13 
and lh June 1973 a t  the  Cherry H i l l  Inn i n  Cherry H i l l .  New Jersey.  

Preparat ion f o r  the  27th Annual Frequency Control Symposium were all 
but completed when the Howard Johnson Yotor Lodge i n  At lan t ic  City, 
the proposed meeting place, was p a r t i a l l y  destroyed i n  a massive 
f i r e  on 10 March 1973. Fortunately,  a l t e r n a t e  accommodations could 
quickly be found a t  the Cherry H i l l  Inn, i n  Cherry H i l l ,  New Jersey,  
:ust outs ide of Phi ladelphia .  Since the  da tes  of the  meeting 1 2 ,  13 
and 14 June 1973 could remain as  o r i g i n a l l y  planned, we hope that 
once all the  excitment has subsided, the displacement of the  Sympas-
ium loca t ion  by some hC miles  w i l l  prove t o  have been only a minor 
per turbat ion.  

A s  in the  pas t ,  the meeting i s  sponsored by the  U.S. Amy Electronic  
Technoloa and Devices Laboratory (ECOM), Fort  Monmouth, N.J. The 
General Chalnran i s  Milton Tenzer of ETSIDL, D r .  John Pig, a l s o  of 
ET&DL, i s  Sympczlm Coordinator. Attendance i s  expected t o  be again 
around 600,wi th  the composition of t h e  audience roughly a s  it was 
l a s t  y e a ,  i . e . ,  70 percent from industry and u n i v e r s i t i e s ,  lb per-
cent 'ram fore ign  count r ies  and 16 percent fron var ious  Govemnent 
labora tor ies .  

A t o t a l  of 59 papers - , r i l l  be presented i n  11 sessions,  s t a r t i n g  a t  
9:53  am on Tuesday 1 2  June and ending a t  12:OO noon Thursday, 1 4  
June. The subjec ts  covered range from t h e o r e t i c a l  and experimental 
s tud ies  of crys5al  resonators  and f i l t e r s  through o s c i l l a t o r  design 
and measurement t o  atomic and nolecular  frequency s tandards and pro- 
blem areas  i n  precis ion tinekeeping and synchronization. Three to- 
p i c s  w i l l  be highl ighted i n  spec ia l  sessions.  Dr. J.C. King of San-
dia  Laborator ies  has  organized a sess ion  on "Radiation Effec ts  i n  
Quartz Crystals" .  It w i l l  provide a comprehensive exposi t ion of the 
rad ia t ion  inctuced phenomena observed t o  date ,  of the rrodels devised 
to  explain t h e i r  occurrence and of the  ?recaut ions and ma te r i a l  
t reatments  posslble  t o  reduce the magnitude 05 t h e i r  e f f e c t s  on the 
frequency s t a b i l i t y  of o s c i l l a t o ~ s .  Dr.  John Vig of ECOM has  or-
ganized a session on "Surface Phenomena" which will open up some of 
the  more e s o t e r i c  aspects  o f  surface treatment and deposi t ion tech- 
niques, t h a t  a r e  so v i t a l l y  important f o r  the behaviour of acoust ic  
resonators  c f  a l l  kinds. '"hirdly, Dr. Hellmu+ '911-ig of KdS, 
Boulder Laboratory has organized a sesslon on .a "Keal izat ion of 
the Second". IC, -,ri;l provide an ir.depth ana lys i s  of the systematic  
e r r o r s  a f fec t ing  t t e  absolute  frequency of laboratory Cesium stm-
dard, and hence o f  the accuracy t o  which t h e  i n t e r n a t i o n a l  unit of 
t i n e  can be determined; 3 top ic  t h a t  i s  p a r t i c u l a r l y  important in 
view of the  current  e f f o r t s  t o  re-rise and simplify the  h t e r n a t i o n a l  
System of Units. 

A l i s t i n g  of the sessions and t h e i r  times follows: 

Session A Session B 
Tuesday AM Resonator Theory 
h e s d a y  PM Resonator Design and Frequency C Time 

Me a wrement 
Tuesday eve Surface Phenomena 
Wedaesday AM Radiation Effec ts  i n  Rea l i za t ion  of 

Quartz c r y s t a l s  t h e  Second 
Wednesday PM 	 Frequency Generation Lasers, Rb Gas 

( O s c i l l a t o r s  & Cel ls  
Synthesizers ) 

Wednesday eve 	 Annual Banquet 
Thursday AM Crystal F i l t e r s  	 Superconductive 

Resonators 
Frequency Stab i l -  
i t y  Measurements 

The papers t o  be presented a t  the  meeting w i l l  again be published 
in t h e  Proceedings of the Annual Frequency Control Symposium. 
Pr in t ing  i s  expected t o  be completed by the  end of September 1973. 
Orders w i l l  be accepted at $6.50 a copy a t  the  EIA desk i n  the  lob- 
by during the  Symposium o r  by the Publ icat ions Committee, Annual 
Frequency Control Symposium, C/O Elec t ronics  Indus t r ies  Association, 
2001 Eye S t r e e t ,  NW, Washington DC, 20006, until  t h e  supply i s  ex-
hausted. Ordering information f o r  back i s s u e s  through t h e  1 0 t h  Qim-
posium i s  ava i lab le  a t  my o f f i c e  and I will be happy t o  supply it 
t o  anyone in te res ted .  (Pr ices  are $3.00 per  copy f o r  the  l o t h  t o  
the 23rd, and $6.50 f o r  the 2bth t o  the 27th Symposium.) 

Regi s t r a t ion  f o r  the 27th Annual Frequency Control Symposium i s  re-
quired t o  a t tend  the sessions.  The r e g i s t r a t i o n  desk rdll be i n  
the  lobby of the  Cherry Hill Inn, and will open a t  8:OO am 1 2  June. 

There i s  no r e g i s t r a t i o n  fee ,  and no membership requirement. 

The Annual Banquet w i l l  be he ld  on Wednesday, 13 June, s t a r t i n g  with 
a cockta i l  hour at 6:30 pm. Guest speaker w i l l  be Dr. Paul Lowrr.an of 
NASA, Greenbelt, on "Earth, Moon, Mars: Space Exploration with a 
Camera". 

Hotel r e s e r r a t i o n s  should be made d i r e c t l y  wi th  the  Cherry H i l l  IPD, 
Cherry Hill, New Jersey,  C803L; Telephone (609)  662-7200. RoDm r z t e s  
are $18.00 s ingle  and $26.00 double occupancy. 

ERICH HAFNLE, Chairman 
Technical Program Commit 
27th Annual Frequency ;?xol Symposiu 
ET&DL, ECOM, AMSEL-TL-MF 
For t  Monmouth, N.J. 07703 
(201) 535-1873 

ULTRASONICS SYMPOSIUM 

NOVEMBER 5 - 7 ,  1973 U.  S. NAVAL POST GRADUATE SCIHOOL 
MONTEREY 

CALL TOR P A P E R S  

P a p e r s  Sought on new d i s c o v e r i e s ,  r e c e n t  advances ,  n e w  dev ices ,  
n ~ wtechniques,  and appl icat ions in  a l l  a r e a s  of s o n i r s  and u l t r a -  
sonics .  A p a r t i a l  l i s t  of topics  includes:  a c o u s t o - r l e c t r i c  and 
acous to -op t i c  i n t e r a c t i o n s ,  acous t i c  imaging,  bioloyical  and medi-
ca l  u l t r a s o n i c s ,  indus t r ia l  u l t r a s o n i c s  and  acous t i c  err i iss ions,  
m a t e r i a l s ,  phys i ca l  acous t ics ,  s u r f a c e  wave dev ices  and appi ica-
t ions.  

Deadl ine August  1, 1973 - to  i n s u r e  the Symposium wil l  s e r v e  a s  a 
f o r u m  f o r  the  m o s t  c u r r e n t  work,  the deadl ine f o r  submiss ion  of  
contr ibuted p a p e r s , h a s  been  s e t  a t  the l a t e s t  poss ib l e  d a t a ,  
August 1, 1973. 

A b s t r a c t s  should be submit ted to  the C h a i r m a n  of the Technical  
P r o g r a m  C o m m i t t e e ,  Dr.  J. d e  K l e r k  a t  the a d d r e s s  gil-cn below. 
A b s t r a c t  f o r m a t  wil l  be given in the final ca l l  f o r  p a p e r s .  

A Proceed ings  of the Symposium wil l  be publ ished shor t ly  a f t e r  t h e  
Conference.  F o r  f u r t h e r  i n f o r m a t  .L, cor tac t :  

J. d e  K l e r k  
West inghouse R e s e a r c h  and Development  Cen te r  
Beulah Road 
P i t t sbu rgh ,  Pennsylvania  152 35 
Phone  (412) 256-3595 

Addit ional  i n fo rma t ion  wil l  b e  supplied a t  the  t i m e  of the F ina l  Cal l  
f o r  P a p e r s .  

IEEE MEMBERS PLEASE TAKE NOTL ' 

F o r  t h o s e  of you who a r e  not a l r e a d y  m e m b e r s  of the  Sonics  and 
Ul t r a son ic s  Group ,  a s p e c i a l  r educed  m e m b e r s h i p  fee  of $2. 50 
( r e g u l a r l y  $5.00)  wil l  aga in  b e  ava i lab le  t L  ;rou at t h i s  y e a r ' s  Sym-  
posium. 
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INTERNATIONAL SPECIALIST SEMINAR ON COMPONENT P E R -  
FORMANCE AND SYSTEMS APPLICATIONS O F  SURFACE ACOUS- 
TIC WAVE DEVICES 

1. 	 The Commi t t ee  of P r o f e s s i o n a l  G r o u p  E12 (Microwaves & 
Quantum E l e c t r o n i c s )  of the Inst i tut ion of E l e c t r i c a l  Eng inee r s  
( I E E )  a r e  sponsoring an Internat ional  Spec ia l i s t  S e m i n a r  on 
Component  P e r f o r m a n c e  and S y s t e m s  Applicat ions of Sur face  
Acoust ic  Wave Devices  t o  be held a t  A v i e m o r e ,  Scotland i n  
Sep tember  1973. 

2. 	 Detai ls  a r e  a s  follows: 

Background: 	 T h i s  Spec ia l i s t  S e m i n a r  is t o  b e  r u n  in a s i m i -
l a r  m a n n e r  and in  the s a m e  venue a s  the  E u r o -  
phys i c s  Confe rence  on Acous toe lec t r i c  Pheno-  
mena  i n  Semiconduc to r s  held in  Sep tember  
1969. T h i s  Confe rence  was  internat ional ,  un i -
que  i n  c h a r a c t e r  and  e x t r e m e l y  successfu l .  
Subsequent ly  the I E E  r a n  a highly s u c c e s s f u l  
spec ia l i s t  Workshop on 'Act ive Microwave S e m i -  
conductor  Devices '  t h e r e  in  October  1972. 

Ti t le :  	 Component  p e r f o r m a n c e  and s y s t e m s  appl ica  -
t ions of s u r f a c e  acous t ic  wave dev ices .  

1'e nu e: 	 Coylunibr idge Hotel ,  Av iemore ,  Scotland. 

Date  and durat ion:  	 2 5  through 28  Sep tember ,  1973. Adequate 
hotel r e s e r v a t i o n s  have been  made f r o m  24 to  
28 Sep tember ,  1973. 

Scope: 	 T h e r e  will be h v o  m a j o r  and interconnected 
technica l  t h e m e s  f o r  th i s  Spec ia l i s t  S e m i n a r  
namelv: 

( a )  	component  p e r f o r m a n c e  of a l l  exis t ing 
s u r f a c e  acous t i c  wave dev ices  (S-4W); 

(b) p r e s e n t  and f u t u r e  sy-s tems appl icat ions 
of s u r f a c e  acous t ic  wave dev ices  (SAW). 

Under ( a )  wil l  b e  d i s c u s s e d  the compute r - a ided  
des ign  and  exis t ing h a r d w a r e  f o r  f requency 
f i l t e r s ,  f requency d i s c r i m i n a t o r s ,  fixed and 
va r i ab le  delay l i n e s ,  a m p l i f i e r s ,  o s c i l l a t o r s ,  
fixed and p r o g r a m m a b l e  analogue matched 
f i l t e r s ,  c o r r e l a t o r s ,  waveguides .  and in te -  
g r a t e d  acous t i c  sub - s y s t e m s .  P e r f o r m a n c e  
of SAW agains t  compet i t ive technologies ,  e .  6 .  
c h a r g e  coupled dev ices  a r e  to be highl igt ted.  

Under  ( b )  wil l  be d i s c u s s e d  such  topics  a s  
r a d a r  pu l se  c o m p r e s s i o n  modules ,  tapped 
de lay  l ines  f o r  c l u t t e r - r e f e r e n c e  pulse  
Doppler  r a d a r s ,  f r equency  d i sc r imina t ion  
r e c e i v e r s ,  improved  I F F  s y s t e m s ,  digi ta l  
s t o r a g e  modu les ,  d i s p l a y s ,  s ignal  encoding 
and decoding, c r i t i c a l  components  for digi ta l  
communica t ions ,  and new f o r m s  of burst 
s p r e a d  s p e c t r u m  modems  app l i cab le  t o  both 
sa te l l i t e  ranging and h i g h  in tegr i ty  communi -  
ca t ions  for ATC. 

A .m: To es tab l i sh  a dialogue a t  in te rna t iona l  level  
b e h e e n  eng inee r s  engaged i n  R & D on s u r -  
f a c e  acous t i c  wave dev ices  and s y s t e m s  engi -  
n e e r s ,  involved with r e t r o f i t s  o r  f u t u r e  s y s -  
t e m  planning. 

P r o g r a m m e :  	 Morning and  evening 2 / 3  h o u r  s e s s i o n s  c o m -  
pr i s ing  45/60 minu te  p a p e r s  by invited speak-  
e r s  followed by a m p l e  d i scuss ion ,  in which 
s h o r t  contr ibut ions f r o m  de lega te s  wil l  be 
p re sen ted .  

It i s  proposed tha t  the tex ts  of the  Invited 
P a p e r s  a re  to b e  publ ished by the IEE.  

Attendance:  	 R e s t r i c t e d  to 100 and sol ic i ted t o  e n s u r e  
f ru i t fu l  d i scuss ion  pe r iods .  Delegates  will 
b e  invited on the b a s i s  of e i t h e r  the i r  e x p e r -  
t i s e  in SAW o r  b e c a u s e  of the i r  involvement  
i n  re levant  s y s t e m s  a r e a s .  

3. 	 The Organis ing Commi t t ee  c o m p r i s e s  Mr.  J .  D. Maines,  
Royal R a d a r  Es t ab l i shmen t ;  Dr. T.  M. Reede r .  United A i r  -
c r a f t  R e s e a r c h  Labora to r i e s ,  H a r t f o r d ,  Connecticut; P r o -  
f e s s o r  E .  A. Ash ,  Universi ty  Col lege,  London; Dr .  A. D.  
Milne and P r o f e s s o r  J. H. Coll ins ,  Universi ty  of Edinburgh;  
and MI. 3. V.  Atkinson,  IEE.  

1973 EUROPEAN MICROWAVE CONFERENCE 

The  1973 E. M. C. wil l  be held at B r u s s e l s  Universi ty  f r o m  4 t o  7 
Sep tember  1973. It is  organized with the suppor t  of F a h r i m e t a l ,  
the  Belgian Assoc ia t ion  of Metalworking, Mechanical  and E l e c t r i  -
c a l  Indus t r ies ,  and the  cooperat ion of the Ins t i tu te  of E l e c t r i c a l  
Eng inee r s  ( G r e a t  Br i ta in) ,  the Inst i tute  of E l e c t r i c a l  and E lec t ron ic  
E n g i n e e r s  ( IEEE Region 8, P r o f e s s i o n a l  Groups  MTT. A P ,  ED),  
and the  Belgian Commi t t ee  of URSI. The  Confe rence  is  the th i rd  
in a s e r i e s  which a l r e a d y  c o m p r i s e s  London (1969)  and Stockhom 
(1971). It i n c o r p o r a t e s  the  f o r m e r  Microwave-Optical  Gene ra t ion  
and Amplif icat ion Confe rence  (MOGA), which h a s  now joined f o r c e s  
with the  E. M. C. T h e r e  wil l  b e  s o m e  180 r egu la r  p a p e r s ,  a r r a n g e d  
i n  t h r e e  para l le l  s e s s i o n s ,  and twelve Invi ted p a p e r s .  T h e  scope  
of the Confe rence  i s  we l l  outlined by quoting the t i t l es  of the invited 
p a p e r s ,  which a r e :  Stabi l i ty  and Convergence in Analyt ical  and 
Numer ica l  Methods (Prof .  Mi t t ra ,  U.S. A .  ), Mil l ime te r  and Optical  
Waveguides ( P r o f .  Unger ,  Germany) ,  T h e  T o l e r a n c e  P r o b l e m  in 
Optimal  Design ( P r o f .  Band le r ,  Canada ) ,  Integrated C i r c u i t s  in  
Microwave R e c e i v e r s  (Mr. Oxley, U.K. ), B a r i t t  and Cunn Diodes 
a s  Loca l  Osc i l la tors  (Dr .  Weisglass ,  Sweden), Microwave Tubes 
i n  the 1970's  (Dr.  Bryan t ,  U.K. 1, Microwave Acoust ic  Components  
I M ~ .Tourno i s ,  F r a n c e ) ,  Re f l ec to r  Antennas (Prof .  Rusch,  U.  S.A. ), 
Microwave Phased  A r r a y s  (Dr.  Stark,  U.S.A. ), Microwaves in 
Non-Communicate  A r e a s  (Dr.  Ramachandra i ah ,  India) ,  P r o p a g a -  
tion Above 10 GHz (Dr .  F e d i ,  I ta ly) ,  C o m p a r i s o n  of Di f fe ren t  
Microwave Communicat ion Sys t ems  ( M e s s r s .  Dupuis and Goloubkoff, 
F r a n c e ) .  

Reg i s t r a t ion  f o r m s  and p r e l i m i n a r y  p r o g r a m  c a n  be obtained by 
wr i t ing  to: 

D r .  G .  Hoffman, S e c r e t a r y  Genera l  
1973 European  Microwave Confe rence  
St. P i e t e r s n i e u w s t r a a t  41 
B -9000 GENT BELGIUM 

NOISE - CON 73 

Leo  L.  Be ranek ,  P r e s i d e n t  of the  Inst i tute  of Noise Con t ro l  Eng l -  
nee r ing  IINCE). has  announced tha t  the 1973 National Noise Control  
Engineer ing Confe rence  and Equipment  Exposi t ion wil l  be held a t  
the  Shoreham Hotel and Motor Inn, 2500 C a l v e r t  S t r e e t ,  N.  W . ,  
Washington, D. C. f r o m  15  to 17  October  1973. Raymond Cohen 
h a s  been  appointed G e n e r a l  Cha i rman  f o r  the confe rence .  As the 
s u c c e s s o r  t o  INTER-NOISE 72 held l a s t  Oc tobe r ,  NOISE-CON 73 
wil l  b e  the only nat lonal  meet ing t o  be sponsored  by INCE in the 
U.S.A. du r ing  1973. T h e  f o r m a t  of NOISE-CON 73 will b e  s i m i l a r  
t o  INTER-NOISE 72 with p a r t i c u l a r  emphas i s  on no i se  cont ro l  
appl icat ions,  including: pr inc ip les  of no i se  control  engineer ing:  
c l i n i c s  to  h e l p  eng inee r s  solve p a r t i c u l a r  p r o b l e m s ,  workshops  on  
impor t an t  c u r r e n t  topics;  l a t e s t  i n fo rma t ion  on in s t rumen ta t ion  and 
equipment;  pane l  d i scuss ions  on the Noise Con t ro l  A c t  of 1972; 
s t a t e - o f - t h e - a r t  s u m m a r i e s :  engineer ing p a p e r s  on l a t e s t  deve lop -  
men t s .  P a p e r s  a r e  being invited f r o m  recogn ized  au thor i t ies  in  
t h e  U.S.A. Contr ibuted p a p e r s  a r e  a l s o  welcome.  An a b s t r a c t  of 
not  more than 500 w o r d s  m u s t  be submit ted be fo re  1 5  A p r i l  1973. 
I n t e r e s t e d  individuals  with specif ic  no i se  cont ro l  p r o b l e m s  a r e  in-  
vited to  submi t  t h e i r  p r o b l e m s  to the  cl inics .  A b s t r a c t s  and no i se  
cont ro l  p r o b l e m s  should b e  submit ted to P r o f e s s o r  Raymond Cohen, 
Ray W. H e r r i c k  L a b o r a t o r i e s ,  P u r d u e  Univers i ty ,  Wes t  Lafaye t te ,  
Indiana 47907. 



MICROWAVE RESEARCH INSTITUTE 

CALL FOR PAPERS 
DEADLINE: 1 DECEMBER 1973 
New York,  N. Y. 

P. I. 8 .  INTERNATIONAL SYMPOSIUM XXIII 

"OPTICAL AND ACOUSTICAL MICRO-ELECTRONICS" 

The  Polytechnic  Insti tute of Brooklyn announces that the twenty-  
th i rd  in  i t s  Microwave R e s e a r c h  Insti tute s e r i e s  of in te rna t iona l  
Symposia  will  b e  on the  topic of Optical and Acous t ica l  Mic ro -  
Elec t ronics .  This  sympos ium will be held on 16-18 A p r i l  1974 in  
New York City. 

The advent  of cont ro l lab le  coherent  l ight s o u r c e s  only a dozen  y e a r s  
a g o  launched the  explosive development  of modern  optics.  The  
f i r s t  decade  of in tens ive  r e s e a r c h  produced l a s e r s  with a n  e x t r a -  
o r d i n a r y  r a n g e  of c h a r a c t e r i s t i c s .  Now the e m p h a s i s  i s  shifting 
to  the manifold appl icat ions of t h e s e  devices .  Optical  c o u n t e r p a r t s  
to  rad io- f requency  and mic rowave  techniques a r e  evolving; i n  fac t ,  
the  emerg ing  e l e c t r o - o p t i c a l  technology wi l l  have a s t r o n g  impact  
on a l l  t h e  t rad i t iona l  f ie lds  of e l e c t r o n i c s  - - such  a s  communica t ions  
and cont ro l  - - a s  wel l  a s  in  new f ie lds .  T h e  l a t e s t  s t r e s s  i s  in  
opt ica l  m i c r o c i r c u i t r y ,  a f a c e t  of which is in tegra ted  opt ics ,  in  
o r d e r  to reduce  s i z e  and weight ,  and i n c r e a s e  reliabil i ty.  

Unusual ly  fruitful  and rapid developments  have a l s o  o c c u r r e d  in the 
pas t  few y e a r s  i n  a seemingly  unre la ted  field - - microwave  a c o u s -  
t i c s .  Using s u r f a c e  acous t ic  waves,  novel minia tur ized  s igna l -  
p r o c e s s i n g  d e v i c e s  have b e e n  cons t ruc ted  which offer subs tan t ia l ly  
reduced  s i z e ,  weight, complexi ty  and power consumption,  c o m -
bined with i n c r e a s e d  reliabil i ty.  Although the waves  involved a r e  
acous t ic  waves of m i c r o n  wavelength, t h e s e  devices  a r e  incorpo-  
ra ted  into e l e c t r o n i c  r a d a r  and communicat ions s y s t e m s .  

T h e s e  optical  and a c o u s t i c a l  m i c r o - e l e c t r o n i c  d e v i c e s  a r e  v e r y  
s i m i l a r  i n  many  ways ,  a l though they a l s o  p o s s e s s  c h a r a c t e r i s t i c  
d i f fe rences .  T h e  f requencies  a t  which they o p e r a t e  a r e  v e r y  d i f -  
f e r e n t ,  but  t h e i r  wavelenghts  a r e  both approximate ly  a micron .  
This  c o r r e s p o n d e n c e  in wavelength r e s u l t s  in  s i m i l a r i t i e s  in  t h e  
guidilig s t r u c t u r e s  employed,  i n  t h e  theore t ica l  t echniques  which 
a r e  applied,  and in  the  m a t e r i a l s  and fabr ica t ion  technology employ-  
ed. On the o t h e r  hand, the d e v i c e s  which h a - e  been designed so 
f a r  and t h e  s y s t e m s  appl ica t ions  to  da te ,  a r e  i n  the  ma in  d i s s i m i l a r .  

This  twenty- th i rd  sympos ium i n  a s e r i e s  which a t t e m p t s  to extend 
the f r o n t i e r s  of e l e c t r o n i c  s c i e n c e  will  explore  the  s i m i l a r i t i e s  
and d i f fe rences  between optical  m i c r o - e l e c t r o n i c s  and acous t ica l  
m i c r o - e l e c t r o n i c s  i n  o r d e r  t o  d e t e r m i n e  in what ways t h e s e  two 
f i e lds  can f u r t h e r  exchange techniques and appl ica t ions .  The  p u r -  
pose  of t h e  sympos ium is t h e r e f o r e  t o  c h a r t  the  d i r e c t i o n s  of growth 
in  the burgeoning f ie lds  of optical  and acous t ica l  m i c r o - e l e c t r o n i c s ,  
and to  evaluate  t h e i r  s i m i l a r i t i e s  and d i f fe rences .  The planned 
p r o g r a m  i s  to  include such top ics  a s :  

In tegra ted  optics 

Guiding by opt ica l  o r  acous t ic  waveguides  

Scat te r ing  and focusing of s u r f a c e  waves 

Opt ica l  f i b e r s  and b e a m  optics 

Opto-acoust ic  i n t e r a c t i o n s  

Nonlinear  i n t e r a c t i o n s  in optics o r  a c o u s t i c s  

Acous t ic  s u r f a c e  wave d e v i c e s  

Act ive  components  and s o u r c e s  

M a t e r i a l s  f o r  op t ics  and a c o u s t i c s  

New fabr ica t ion  techniques 

Acous t ica l  o r  optical  signal process ing  

Optical  communica t ions  

New a r e a s  of appl ica t ion  


P a p e r s  deal ing with d ther  top ics  re la t ing  to the  theme  of the 
sympos ium will  a l s o  b e  welcomed.  

This  sympos ium i s  p a r t  of a continuing s e r i e s  conducted in  c o o p e r a -  
t ion with the  Ins t i tu te ' s  Jo in t  S e r v i c e s  E l e c t r o n i c s  P r o g r a m  and, 
a s  i n  p a s t  y e a r s ,  u n d e r  the  a e g i s  of the Microwave R e s e a r c h  Ins t i -  
tu te  of the Polytechnic  Ins t i tu te  of Brooklyn with the cosponsorsh ip  

of the A i r  F o r c e  Office of Scientific R e s e a r c h ,  the Office of Naval 
R e s e a r c h ,  and the  A r m y  R e s e a r c h  Office. The Microwave Theory  
and Techniques  Group  of the Insti tute of E l e c t r i c a l  and E l e c t r o n i c s  
E n g i n e e r s  i s  a par t ic ipa t ing  cosponsor  of the sympos ium with other 
groups  of the I E E E  cooperat ing and the Optical  Society of A m e r i c a  
i s  another  m a j o r  cosponsor .  The "Proceedings  of the Symposium 
on Optical  and Acous t ica l  Micro-Elec t ronics ' '  will  be  publ ished by 
the  Polytechnic  P r e s s  a s  Volume XXIII of the MRI Symposia  S e r i e s  
with m e m b e r s  of cooperat ing s o c i e t i e s  enti t led to a spec ia l  d i s -  
count. 

P r o f e s s o r s  L .  B e r g s t e i n ,  H. L .  Ber toni ,  and G. Gould, c o - c h a i r -
men  of the MRI Symposium c o m m i t t e e  will welcome contr ibuted 
p a p e r s  up to  the deadl ine of 1 December  1973. For cons idera t ion .  
a 500 word  a b s t r a c t  should be submit ted with sufficient de ta i l  to 
d e s c r i b e  r e s u l t s  and methods f o r  proposed papers .  Select ion of 
p a p e r s  will  be fac i l ia ta ted  by inclusion of explanatory m a t e r i a l  and/  
o r  e s s e n t i a l  r e s u l t s  a s  a p p r o p r i a t e .  The  comple te  m a n u s c r i p t  m u s t  
b e  provided by the  t i m e  of the symposium. An e a r l y  indication of 
your  i n t e r e s t  and plans f o r  par t ic ipa t ion  would be of a s s i s t a n c e  in 
the planning of the p r o g r a m  and a r r a n g e m e n t s  for  the sympos ium.  
P l e a s e  a d d r e s s  a l l  co r re spondence  and inqui r ies  to: 

Polytechnic  Ins t i tu te  of Brooklyn 
MRI Symposium Commi t t ee  
333 J a y  S t r e e t  
Brooklyn,  New York 11201 

Attn: J e r o m e  Fox,  Execut ive S e c r e t a r y  
Telephone: (212) 643-2393 
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OPTICAL AND ACOUSTICAL MICRO- ELECTRONICS 
23rd Microwave R e s e a r c h  Inst i tute  Internat ional  Symposium 
16 - 1 8 A p r i l  1974 
New York, New York 

The  Po ly techn ic  Inst i tute  of Brooklyn announces the twenty- 
t h i rd  in  i t s  s e r i e s  of internat ional  Symposia. The  I E E E  Sonics  
and Ul t r a son ic s  and Microwave Theory  and Techn iques  Groups  
a r e  par t ic ipat ing cosponsor s  of t h i s  Sympos ium which is being 
organized with the cooperat ion of the I E E E  Quantum E lec t ron ic s  
Council and with the Optical  Society of A m e r i c a  as ano the r  
m a j o r  cooperat ing cosponsor .  

The Sympos ium will exp lo re  the s i m i l a r i t i e s  and d i f f e rences  
between opt ical  m i c r o - e l e c t r o n i c s  and acous t i ca l  m i c r o - e l e c t r o n i c s  
i n  o r d e r  to de t e rmine  i n  what ways  two f i e lds  c a n  f u r t h e r  
exchange techniques and appl icat ions.  

Topics:  

Integrated op t i c s  
Guiding by opt ical  o r  acous t i c  waveguides  
Sca t t e r ing  and focusing of su r face  waves 
Optical  f i b e r s  and b e a m  op t i c s  
Op to -acous t i c  i n t e rac t ions  
Nonlinear  i n t e rac t ions  i n  opt ics  o r  acous t i c s  
M a t e r i a l s  and f ab r i ca t ion  techniques 
Acoust ic  su r face  wave dev ices  
Acoust ical  o r  opt ical  s igna l  p r o c e s s i n g  
Optical  c o n ~ m u n i c a t i o n s  

Contact: 
Po ly techn ic  Inst i tute  of Brooklyn 
MRI Sympos ium Commit tee  
333 J a y  S t r e e t ,  Brooklyn, N. Y. 11201 
Attn: J e r o m e  F o x ,  Execut ive S e c r e t a r y  

Telephone (212) 6 4 3 - 2 3 9 3  
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I 
PENN STATE 

ZONTINUING EDUCATION 

LTNDERWATER ACOUSTICS SEMINAR 
4UGUST 27-31, 1973 
gn ive r s i ty  P a r k ,  Pennsylvania  

PURPOSE 

This s e m i n a r ,  which has  been held annual ly  on the Universi ty  Park 
;ampus f o r  the l a s t  s e v e r a l  y e a r s ,  i s  designed to  cover  the  basic  
2r inciples  and r e c e n t  developments  in  the f ie ld  of unde rwa te r  acous  -
. ics .  T h e  materia!, which is continually updated f r o m  y e a r  to 
f e a r ,  includes sound propagat ion in the ocean,  t r a n s d u c e r s ,  ocean-
,graphic  in s t rumen t s ,  t he  gene ra t ion  and m e a s u r e m e n t  of u n d e r -
water sound, and ca l ib ra t ion  techniques. 

?OR WHOM 

r h e  s e m i n a r  wil l  b e  of i n t e r e s t  t o  eng inee r s ,  phys i c i s t s ,  ocoano-
t r a p h e r s ,  and naval  o f f i ce r s  concerned with r e s e a r c h ,  develop-  
n e n t ,  and engineer ing i n  the  field of unde rwa te r  acous t i c s .  P a r t i -
: ipants  should hold a b a c h e l o r ' s  d e g r e e  in  engineer ing o r  physical  
science. 

?ROCRAM 

subject and l e c t u r e r s  include: 

TRANSMISSION O F  SOUND IN THE OCEAN 

David C. Whi tmarsh ,  J r .  


SOURCES O F  UNDERWATER NOISE 

David C. Whi tmarsh .  Jr. 


FLOW NOISE 

Eugen J. Skudrzyk 


AMBIENT NOISE, REVERBERATION, AND NON-LINE R 

ACOUSTICS 

Rober t  W. F a r w e l l  


TRANSMISSION THROUGH A TURBULENT MEDIUM 

Wal te r  F. King 


OCEANOGRAPHIC INSTRUMENTS 

Edward  V. W e l s e r  


TRANSDUCER ELEMENTS, DRIVERS AND CALIBRATION 

TECHNIC2 UES 

Wil l i am Thompson,  J r .  


UNDERWATER COMMUNICATIONS AND SONAR 

Richa rd  0. Rowlands 


S T A F F  


All  i n s t r u c t o r s  a r e  m e m b e r s  of The  Pennsylvania  S ta t e  Universi ty  

facul ty  a s soc ia t ed  with the Applied R e s e a r c h  Labora to ry  ( f o r m e r l y  

ORL). They  a r e  a l l  e x p e r t s  in  t h e i r  r e spec t ive  f ie lds .  


SIGNAL PROCESSING SEMINAR 

S E P T E M B E R  10-14, 1973 

Unive r s i ty  P a r k ,  Pennsylvania  


PURPOSE AND FOR WHOM 

Signal  p rocess ing  techniques that  w e r e  developed by ma themat i c l ans  
a r e  being used  today by sc i en t i s t s  and eng inee r s  to  do such  things 
a s  ana lyze  mechan ica l  v ib ra t ions ,  speech,  unde rwa te r  sound, 
no i se ,  r a d a r  s igna l s ,  b iomed ica l  s igna l s ,  and s e i s m i c  s ignals .  
T h e  aim of this s e m i n a r  i s  to  br ing toge the r  s c i ence  and eng inee r -  
ing g radua te s  f r o m  many of t h e s e  d i v e r s e  f ie lds ,  to obtain a c r o s s -  
fer t i l izat ion of i d e a s ,  and t o  acquaint  them, using the min imum 
amount  of m a t h e m a t i c s ,  with techniques that  a r e  avai lable ,  t h e i r  
s p h e r e s  of appl icat ion,  r e l a t ive  advantages,  and l imitat ions.  
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CONTENT 

T h e  topics  cove red  include the following: d e g r e e s  of f r eedom,  
sampling,  s p e c t r u m  a n a l y s i s ,  confldence l imi t s ,  weighting func -  
t i ons ,  F. F. T.  , digi ta l  f i l ter ing,  co r re l a t ion ,  ambigui ty  funct ions,  
s ignal  design,  c e p s t r u m  techniques,  s p a c e - t i m e  p rocess ing ,  Walsh 
functions. 

ORGANIZATION O F  SEMINAR 

Morning and e a r l y  a f t e rnoon  s e s s i o n s  will be  devoted to  l e c t u r e s .  
T h e s e  will be  followed by demons t r a t ions  in  the l a t t e r  p a r t  of the 

F O R  FURTHER INE‘OR TIOXai t e rnoon  us ing  m o d e r n  p rocess ing  equipment .  

P l e a s e  complete  the at tached INFORMATION REQUEST FOl?hi S T A F F  rlllcj

m a i l  to t h e  indicated a d d r e s s  to r e i e i v e  b r o c h u r e s  glving r ep i s t t - a -
tion information,  f u l l e r  de t a i l s  of the p r o g r a m s ,  t r a v e l  routes ,Al l  l e c t u r e r s  a r e  m e m b e r s  of The  Pennsylvania  State  Universi ty  
local  accommoda t ions ,  and s e m i n a r  f e e s .  facul ty ,  a s soc ia t ed  with the Applied R e s e a r c h  Labora to ry  o r  with 


the  Depar tmen t  of Geophysics .  

PROGRAM SUPPORT 

Continuing educat ion s e r v i c e s  of T h e s e  s e m i n a r s  a r e  m a d e  possible  by the r eg i s t r a t ion  f e e  and til<
T h e  Pennsylvania  S ta t e  Universi ty  Pennsylvania  Leg i s l a tu re ’ s  annual  appropr i a t lon  to the Universi t ) ) .  

~ College of Engineer ing 

INFORMATION REQUEST F O R M  

P l e a s e  send m e  (no. ) b r o c h u r e s  with en ro l lmen t  f o r m s  and m o r e  detai led information desc r ib ing :  

n d e r w a t e r  Acous t i c s  Semina r ,  August  27-31, 1973 
ignal  P r o c e s s i n g  Semina r ,  Sep tember  10-14, 1973 

NAME 	 T I T L E  

EMPLOYER 

BUSINESS ADDRESS (S t r ee t  & Number )  	 (Phone)  

MAIL TO: 	The Pennsylvania  S ta t e  Un ive r s i ty  

410 J. O r v i s  Ke l l e r  Building 

Unive r s i ty  P a r k ,  Pennsylvania  16802 
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