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Almost a hundred years  ago Henry David Thoreau w ro te , “Thank 
God, man cannot as y e t  f l y ,  and lay waste the sky as well as the e a r th ! "
A g re a t  deal more coordinat ion  and concentra ted  e f f o r t  w i l l  be requ ired  
to  prove Thoreau's  fea rs  u n j u s t i f i e d .  You, the  acous t i c  f r a t e r n i t y ,  
can help out  through your co n s t r u c t iv e  i n t e r e s t  in r e g u la t i o n s ;  by 
providing q u a n t i t a t i v e  feedback and suggest ions  f o r  improvement; by 
educat ing the p u b l i c ,  both formal ly in course o f  jobs and informal ly  
through family and neighbours.

Through our combined e f f o r t s  we may y e t  continue to enjoy the 
many b e n e f i t s  o f  a v ia t io n  while a l l e v i a t i n g  i t s  noi se .  Who knows, the 
a i rp l a n e  may y e t  become ( to  c r ib  a l i n e  from Milton) the "Sweet b i rd  than 
s h u n n ' s t  the noise  of f o l l y " .

* * * * * *
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Work in acous t ic s  a t  the Unive rs i ty  o f  Calgary is  spread widely 
through the Univers i ty  and is  a c t i v e l y  pursued in two f a c u l t i e s ,  Engineering 
and Arts  and Science,  with an i n t e r e s t  being taken in the su b je c t  by two 
o t h e r s ,  Medicine and Environmental Design. The i n t e r e s t  and a c t i v i t y  in 
the area appears to be inc re as in g  and the  number of  co-opera t ive  p ro jec t s  
between the  d i f f e r e n t  ind iv id ua ls  involved is  a lso  in c reas in g .  There is  
s u f f i c i e n t  i n t e r e s t  in a c t iv e  l i a i s o n  between the  d i f f e r e n t  ind iv id ua ls  
fo r  the suggest ion of the  c rea t i on  of  a Univers i ty  o f  Calgary Acoustics 
Group to be considered s e r i o u s l y .  Recognition of  a common bond would be 
impl ied by the t i t l e  and the  ex is t ence  of  the Group should f u r t h e r  the 
provi s ion  of  more j o i n t  courses in bas ic  top ic s  in the s u b jec t  a t  approximately 
graduate  l e v e l .

The p re sen t  and immediately p ro jec ted  work in acous t i c s  i s  l i s t e d  
( in  a b s t r a c t  form) below:

Dr. A.G. Doige, Head, Mechanical Engineering Department i s  engaged 
in resea rch concerned with the dynamic c h a r a c t e r i s t i c s  of  acous t i c  and 
mechanical systems by t r a n s i e n t  t e s t i n g .  '■

This research is  aimed a t  the p r e d ic t io n  and control  of  pressure  
p u ls a t io n s  in natu ra l  gas pumping s t a t i o n s .  Excessive pressu re  v a r i a t i o n  
ad jacen t  to r e c ip r o c a t in g  compressors of ten  produces dangerous mechanical 
v ib r a t io n  in  the piping system and reduces compressor e f f i c i e n c y .  The 
approach taken is  to ob ta in  the acous t i c  impedance of  the  l i n e  near  the 
compressor from f i e l d  p ressu re  measurements. Acoustic c h a r a c t e r i s t i c s  of 
components such as muff lers  ( a t t e n u a to r s  or  snubbers)  are  obta ined s i m i l a r l y  
from f i e l d  pressu re  da ta .  Laboratory ana lys i s  of  the recorded data  allows 
the  c a l c u l a t i o n  o f  the p ressu re  d i s t r i b u t i o n  throughout the o r ig ina l  system
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and a lso  f o r  a modified system t h a t  has one or  more o f  the major components 
a l t e r e d  or  replaced» The p re d ic t ion  of  pressure  pu ls a t io ns  t h a t  r e s u l t  
fo r  any system change o f f e r s  a means of  avoiding excess ive  pu ls a t io ns  and 
resonant  condi t ions  when expensive a l t e r a t i o n s  are  made. The techniques  
o f  ob ta in ing the  dynamic acous t i c  p ro p e r t i e s  o f  the system employ recen t l y  
developed t r a n s i e n t  t e s t i n g  methods f i r s t  used in s t r u c t u r a l  dynamics.
The system is  exc i t ed  in the f i e l d  by a rap idly- swept  s inusoidal  inpu t  of  
approximately f i v e  seconds dura t ion .  Subsequent data ana lys i s  includes  
f o u r i e r  t r ans fo rmat ion  o f  the  p ressu re  s igna l s  and c a l c u l a t i o n s  by d i g i t a l  
computer to ob ta in  the pressure  amplitude spectrum a t  any des i r ed  points  
throughout the system. The new methods employed should render f i e l d  
t e s t i n g  much more p r a c t i c a l  because the  requ ired  ins t rumentat ion  is  
minimized and data  a c q u i s i t i o n  fo r  each t e s t  r e q u i r e s ,  t y p i c a l l y ,  less  
than ten seconds.

Dr. B.E. Dunn, Psychology Department, i s  engaged in aud i tory  
re sea rc h .  This work can be broken down in to  th ree  a reas ,  one pr imar i ly  
app l i ed  and two bas ic  in na ture .

The appl i ed  area deals with the e f f e c t  of noise  on human ecology. 
Up to t h i s  time the research has p r im ar i ly  deal th  with the a t t i t u d e s  of  
in d iv id u a l s  to t h e i r  noise environment. The research has been p a r t  of  a 
major noise  survey supported by the Province of Alber ta .  He has a lso  been 
i n t e r e s t e d  in i n v e s t i g a t i n g  c e r t a i n  s t r e s s  responses produced by noise .
At t h i s  po in t  h is  research has p r im ar i ly  been in gather ing a v a i l ab l e  
publ ished data  and not  in l abora to ry  or  f i e l d  research (but  there  appears 
to be conside rab le  need fo r  l abora to ry  research in t h i s  a re a ) .  Not d i r e c t l y  
r e l a t e d  to noise  per se in the  sense of  the noise survey,  research done on 
percept ion of  f i d e l i t y  could be placed in t h i s  general category.  This 
resea rch has d e a l t  with the e f f e c t s  o f  d i s t o r t i o n  and noise  upon the  
d e s i r a b i l i t y  of music and speech passages as co n t ro l l ed  by individual  
ob servers .

One of  h is  bas ic  areas i s  work on complex aud i to ry  processes  
p r im ar i ly  to do with b inaural  and c o n t r a l a t e r a l  masking. He is  p a r t i c u l a r l y  
i n t e r e s t e d  in r e l a t i n g  the b inaural  and c o n t r a l a t e r a l  masking e f f e c t s  to 
pos s ib le  frequency type,  as opposed to p lace  type,  mechanisms in the 
aud i to ry  system. He is  a lso i n t e r e s t e d  in the  r e l a t i o n s h i p  of c o n t r a l a t e r a l  
masking to the  d i f f e r ences  in response th resho ld  of the inner  and ou te r  h a i r  
cel 1s .

The o th e r  area of bas ic  re sea rch in which he is  i n t e r e s t e d  is  
th re sh o ld  theory.  He is  c u r r e n t ly  s tudying some bas ic  t h e o r e t i c a l  models 
o f  s ignal  d e t e c t i o n .  He is  using pr im ar i ly  l a t e r a l i z a t i o n  where a forced 
choice is  re qu ir ed .

Pro fe sso r  D.R. Hi l l ,  Mathematics Department, i s  concerned with 
automat ic  speech recogni t ion and s y n th e s i s .
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The o b je c t iv e  i s  to i n v e s t i g a t e  genera l i zed  d e sc r ip to r s  f o r  
the varying frequency spectrum of  speech s ig n a l s  to allow p ra c t i c a l  
recogn i t io n  and syn th es is  procedures to be def ined.  The emphasis i s  
not  only on bas ic  s t u d i e s ,  to f u r t h e r  the theory of  recogni t ion  and 
syn thes is»  but  a lso  on the a p p l i c a t io n  of  the f r u i t s  of  t h i s  research 
in p r a c t i c a l  s i t u a t i o n s .  The subgoals a re :  (1) the development and 
maintenance of  an advanced s ignal  processing f a c i l i t y  fo r  data 
a c q u i s i t i o n  and r e a l - t im e  equipment ope ra t ion ;  (2) the development 
of  measurement and ana lys i s  techniques  fo r  speech s i g n a l s ;  (3) the 
development of p a t t e rn  recogn i t io n  s t r a t e g i e s  s u i t e d  to  the va r i a b le  
and voluminous data  t h a t  c h a r a c t e r i z e s  speech,  inc lud ing  deal ing with 
the c l a s s i c a l  and r e l a t e d  problems of  "time normal iza t ion"  and 
"segmentation";  (4) to improve our pa rameter iza t ion  of  speech fo r  
speech s y n t h e s i s , reduce the  d a t a - r a t e  r equ ir ed ,  and complete the s e t  
of ru le s  requi red f o r  good t e x t - t o - s p e e ch  convers ion;  (5) to  lay a 
sound b as is  f o r  p r a c t i c a l  a p p l i c a t io n s  of  the f r u i t s  of  re sea rch;
(6) to mainta in an a u t h o r i t a t i v e  p o s i t io n  in the f i e l d .  Patents  have 
been ob ta ined,  and another  f i l e d  on aspects  of  the work. A speech 
ou tp u t  u n i t  has been b u i l t ,  and Synthe t ic  speech generated from a 
t ime-shar ing  system. Active corope ra t ion  with o thers  advances sub-goal 
5 ( a t  Calgary with Dr. Hallworth,  Ed. Psych, fo r  Computer Aided 
I n s t r u c t i o n ;  Essex U., Mr. Witten,  and B e lo i t  Col lege ,  Professor  Wheeler, 
both of  the  l a t t e r  having actual  hardware on loan) .  Poss ible  i n d u s t r i a l  
development i s  f o r e c a s t .

Dr. H.W. Jones ,  Physics Department,  has been engaged in 
t h e o r e t i c a l  and experimental  s tu d ie s  r e l a t e d  to  a cous t i c  imaging and 
holography.  These s tud ie s  have had th re e  a sp e c t s ,  the f i r s t  concerned 
with the theory o f  opera t ion  of  Sokolov tu bes ,  the second s tudying the 
general  na tu re  of  u l t r a s o n i c  imaging and the r e l a t i o n  between image 
process ing  and r e c e iv e r  opera t ion and the t h i r d  concerned with the 
physical  theory of a cous to -op t ica l  lens  and mir ro r  systems. He has 
a lso  undertaken work on environmental noi se .

The f i r s t  work has been completed to  the  point  t h a t  a theory 
f o r  image conver te r  tubes o f  t h i s  type is  now a v a i l a b l e  and t h i s  theory 
i s  suppor ted by adequate experimental  v e r i f i c a t i o n .  The l im i t s  of 
Sokolov tubes in t h e i r  p re sen t  form has become c l e a r  so t h a t  i t  i s  poss ib le  
to  make an adequate assessment of  t h e i r  p o t e n t i a l  in r e l a t i o n  to  the 
severa l  o th e r  types o f  r e c e iv e r s .

The s tudy o f  the second to p ic  has shown t h a t  th e re  i s  a l i m i ted  
range o f  p o s s i b i l i t i e s  in the  use of  p a r t i c u l a r  types of  r e ce iv e r s  and i t  
appears t h a t  i t  should be pos s ib le  to  spec i fy  the  optimum use of  such 
r e ce iv e r s  in r e l a t i o n  to  the method of image product ion.  The quest ion 
o f  l i m i t i n g  reso lv in g  power o f  the d i f f e r e n t  arrangements has not been 
s a t i s f a c t o r i l y  exp lored;  t h i s  i s  a c r i t i c a l  f a c t o r  in d iscuss ion of  
p r a c t i c a l  a p p l i c a t io n s  and consequent ly  i t  i s  a su b je c t  of  some i n t e r e s t .

I t  i s  hoped to apply some of  the imaging work in a co-ope ra t ive  
p r o j e c t  with Dr. S. Nicholson of  the  Facul ty  of  Medicine.
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The t h i r d  top ic  r e l a t e s  to  the need to  e s t a b l i s h  a complete 
theory fo r  the  performance o f  r e f r a c t i n g  and r e f l e c t i n g  components in 
acous to -o p t ica l  systems. Ordinary op t i ca l  theory provides a s t a r t i n g  
po in t  to t h i s  work. However, the ex t r a  degrees of  freedom which a r i s e  
from the e f f e c t s  of  ( i )  the mode conversion of sound (from longi tud inal  
to shear  waves fo r  example),  ( i i )  the r e l a t i v e l y  small s i z e  of components 
compared with the wavelengths involved and ( i i i )  the spec ia l  problems 
r e l a t i n g  to impedance matching, have not  been t r e a t e d  adequate ly .  Some 
co-ope ra t ive  s tu d ie s  r e l a t i n g  to s in g le  lens have been done with workers 
in the U.S.

On environmental acous t i c s  he was j o i n t l y  re sponsib le  fo r  the 
Calgary Noise Survey with Dr. Dunn and hopes to undertake a j o i n t  study 
on s c a l i n g  with Dr. Vermeulen.

Dr. P . J .  Vermeulen, Mechanical Engineering Department, has been 
engaged in the study of  a cous t i c  flame phenomena.

The i n t e r a c t i o n  of acous t i c  p ressu re  waves with a flame f r o n t  i s  
being s tu d ie s  by means of  a simple s in g le  po r t  burner  using premixed 
gaseous fuel and a i r .  A s tandard type diaphragm d r i v e r  genera tes  acous t ic  
p ressu re  waves o f  c o n t ro l l e d  amplitude which are  fed through the burner 
por t  and so through the  flame f r o n t .  The r e s u l t i n g  hydrodynamical motion 
o f  the  f r o n t  has been in v e s t i g a t e d  by means of  high speed photography, 
and s i g n i f i c a n t  s ignal  am p l i f i ca t io n  to g e th e r  with harmonic component 
modi f i ca t ion has been shown to be the  r e s u l t  o f  to ro ida l  vor tex shedding 
a t  the  burner  e x i t .  The appearance of  a one h a l f  harmonic of  the 
modulating frequency has a lso  been shown to be the r e s u l t  o f  vortex 
phenomena. The flame behaviour has been shown to be dependent on the 
frequency and sound pressu re  level  of  the e x c i t a t i o n  s ignal  as well as 
on the equivalence r a t i o .  The most s i g n i f i c a n t  e f f e c t s  are in the frequency 
range from 50 Hz to  500 Hz.

The fundamental work is  con t inuing,  and work is  in progress applying 
the i n s i g h t  gained from the s tudy so f a r  to the design of engineer ing 
combustors of  improved combustion performance, and, i t  i s  hoped, to combustors 
of  reduced acous t i c  ou tpu t  though not  n e ce s sa r i l y  s imul taneously .  I t  is 
p a r t i c u l a r l y  hoped t h a t  the combustors fo r  small gas tu rb ines  may be improved. 
The research  is  p re sen t ly  suppor ted by NRC A-7801.

A request  fo r  funding fo r  a study of  noise  in wi lderness  areas has 
been made and t h i s  i s  intended to be a j o i n t  p r o j e c t  between Dr. H.G. Kar ie l ,  
Geography Department,  and Dr. Vermeulen.

Mr. P.L. Li ,  Chief Bui lding In spec to r ,  City of  Calgary,  has acted 
as an honorary c o n su l t an t  to members of  the Group in the environmental noise 
work r e l a t e d  to the i n s u l a t i o n  of  bu i ld ings .  His c o n t r ibu t ion  to a recen t  
extramural  course on environmental noise given by the Group i s  a lso  acknowledged 
with ap p re c i a t i o n .
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