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A NEW ACOUSTIC TEST FACILITY IN WESTERN CANADA PART A

THE FACILITY AND ITS JUSTIFICATION

E.H. Bo ls t ad  
P r e s i d e n t ,  B o l s t a d  Enginee r ing  A ss o c i a t e s  Ltd.

Box 5768, S t a t i o n  "L"
Edmonton, A lb e r t a  T6C 4G2

C r i t i c a l  t o  ou r  work in c o r r e c t i v e  a c o u s t i c s  and the  deve lop­
ment o f  custom no i se  b a r r i e r s ,  e t c . ,  i s  t h e  need to  know how well  a p ro ­
posed des ign  w i l l  a c t u a l l y  perform be fo re  l a r g e  e x p e n d i tu r e s  a r e  made.
In the  e a r l i e r  y e a r s  o f  our  p r a c t i c e  we used the  usual dev ices  o f  borrow­
ing space in a gymnasium, shop,  o r  o t h e r  a v a i l a b l e  f a c i l i t y  to  conduct  
t e s t s  in c o n d i t i o n s  s im u l a t i n g  the  job s i t e .  The r e s u l t s  o f  cour se  had 
to  be judged in the  l i g h t  o f  known d e f i c i e n c i e s  in the  t e s t i n g  p rocedure .

I t  was a l s o  very ap p a r e n t  to  us t h a t  t h e r e  were a number of  
ma nu fac tu re r s  o f  b u i l d i n g  m a t e r i a l s ,  wall  sys t ems,  machinery and eq u ip ­
ment,  e t c .  in Western Canada who were no t  ab le  to  p rov ide  adequa te  a c o u s t i c a l  
r a t i n g s  on t h e i r  p roduct s  because the  c o s t  and inconvenience  o f  t e s t i n g  
a t  d i s t a n t  l a b o r a t o r i e s  was p r o h i b i t i v e .

For t h e s e  r e a s o n s ,  we dec ided ,  in 1972,  to  s t a r t  c o n s t r u c t i o n  
o f  a f u l l  s c a l e  t e s t  l a b o r a t o r y .  A f t e r  c o n s i d e r a b l e  e v a l u a t i o n  i t  was 
dec ided t h a t  t he  f a c i l i t y  should  c o n s i s t  o f  two r e v e r b e r a t i o n  chambers,  
one of  11,000 cub ic  f e e t ,  t h e  o t h e r  8 ,000 cub ic  f e e t .  They would have 
a t e s t  opening between them to  a l low t e s t i n g  o f  wal l  t r a n s m i s s i o n  an d / o r  
the  i s o l a t i o n  o f  components o f  mechanical  sys t ems .

From an economic p o i n t  o f  view i t  was ap p a r e n t  t h a t  c o n s i d e r a b l e  
c o s t  cou ld  be saved by l o c a t i n g  the  l a b o r a t o r y  in the  c o u n t r y ,  t he reby  
avo i d in g  o r  a t  l e a s t  pos tpon ing  the  c o s t  o f  double s h e l l  c o n s t r u c t i o n ,  
s p r in g  mount ings ,  e t c .  We were s u c c e s s f u l  in o b t a i n i n g  a p l e a s a n t  coun t ry  
s e t t i n g ,  w i t h i n  a s h o r t  d i s t a n c e  o f  the  c i t y ,  wi th  an e x c e l l e n t  view of  
the  smog shrouded downtown c o r e .

As shown in Figure 1,  a f a i r l y  s imple l a y o u t  was developed,  wi th  
the two chambers ,  e s s e n t i a l l y  s e p a r a t e  b u i l d i n g s ,  on s e p a r a t e  founda­
t i o n s ,  l o c a t e d  c l o s e  to  the s e r v i c e  workshop,  the  in s t r um en t  shop,  the  
co n t r o l  room and the  e n g i n e e r i n g  o f f i c e .

To accommodate l a r g e  t e s t  panel s  and equipment ,  both chambers 
have double  l e a f  do or s ,  6 f e e t  wide.  The l a r g e  chamber has a 10 f o o t  
high door  so t h a t  wal l  t e s t  specimens can be r o l l e d  i n t o  p l a ce .

To avoid  the  somewhat d eb a t a b le  d uc t  o r  tunnel  c o n d i t i o n  su r r oun d ­
ing a t e s t  panel which i s  i n s e r t e d  in the  space between two t e s t  rooms, 
i t  was dec ided  to  b u i l d  the  chambers c l o s e  t o g e t h e r  and i n s e r t  t he  t e s t
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p a n e l s  i n  t h e  o p e n i n g  i n  one room in t h e  manner o f  a p l u g .  Thi s  o f  c o u r s e  
r e q u i r e d  t h e  de ve lo pm en t  o f  a g a n t r y ,  o r  l i f t i n g  f r a m e ,  which can h a n d le  
t h e  c o n s i d e r a b l e  w e i g h t  o f  t h e  p a n e l .  T e s t  wal l  p a n e l s  can be c o n s t r u c t e d  
in t h e  r emovable  s t e e l  f rame o r  in t h e  f i x e d  wooden f rame t o  s u i t  t h e  
t y p e  o f  m a t e r i a l  o r  t e s t  p r o c e d u r e .

When t h e  d e s i g n  o f  t h e  chambers  was f i r s t  b e i n g  c o n s i d e r e d ,  
much t h o u g h t  went  i n t o  t h e  methods t o  be used f o r  d i f f u s i o n  c o n t r o l  and 
mic rophone  s a m p l i n g .  From a l l  t h e  e v i d e n c e  a v a i l a b l e  in many i te ms  o f  
l i t e r a t u r e  and i n  d i s c u s s i o n s  w i t h  s e v e r a l  a u t h o r i t i e s  on t h e  s u b j e c t ,  
i t  was d e c i d e d  t o  f i r s t  o f  a l l  a d o p t  t h e  d i mens ion  r a t i o n s  o f  1 : V 2  : s/ 4  
f o r  t h e  o v e r a l l  s hape  and t o  use  r o t a t i n g  vanes  and a r o t a t i n g  mic rophone .  
Th is  seemed t o  o f f e r  t h e  p r i n c i p a l  a d v a n t a g e  o f  s i m p l i c i t y  o f  i n s t r u m e n t a ­
t i o n  and s peed  o f  s a mp l i ng  d u r i n g  a t e s t .

A f t e r  c o n s i d e r a b l e  e x p e r i m e n t a t i o n ,  i t  was f i n a l l y  d e t e r m i n e d  
t h a t  t h e  o n l y  s a t i s f a c t o r y  power s o u r c e  f o r  d r i v i n g  t h e  microphone s ys tem 
would be o b t a i n e d  i f  i t  was l o c a t e d  o u t s i d e  t h e  room. Th is  had t h e  ob­
v i o u s  b e n e f i t  o f  a l l o w i n g  us t o  d e ve l o p  a v er y  power fu l  u n i t  which c o u ld  
a l s o  o p e r a t e  t h e  vane s y s te m .  The power u n i t s ,  one f o r  each room, a r e  
l o c a t e d  in smal l  p e n t h o u s e s  on t h e  r o o f .

On r e c o n s i d e r i n g  t h e  vane s y s t e m ,  i t  o c c u r r e d  t o  us t h a t  t h e  
p r i n c i p a l  f u n c t i o n  o f  t h e  vanes  was t o  o f f e r  a c o n s t a n t l y  c h a n g i n g  room 
g e o me t ry ,  and t h a t  w h i l e  t h e r e  was c o n s i d e r a b l e  e x p e r i m e n t a l  e v i d e n c e  
t o  show t h a t  some vane sys tems  c o u l d  be s u p e r i o r  t o  o t h e r s ,  i t  was a l s o  
e v i d e n t  t h a t  as  l o n g  as  t h e  amount  and s i z e  o f  t h e  vanes  was s u f f i c i e n t l y  
l a r g e ,  t h e  d i f f e r e n c e s  between one s y s te m and a n o t h e r  would be o f  l i t t l e  
co n se qu e nc e  f o r  o u r  c l a s s  o f  work.

With a l i t t l e  i m a g i n a t i o n ,  a v e ry  s i m p l e  a r r a n g e m e n t  was worked 
o u t ,  u s i n g  s t a n d a r d  s i z e  s h e e t s  o f  plywood and a s y s t e m  o f  r o p e s ,  in a 
manner  o f  a n c i e n t  I n d i a n  Punkahs ,  t o  e f f e c t  t h e  n e c e s s a r y  movement.  The 
plywood s h e e t s ,  c u r v e d  t o  p r o v i d e  n e c e s s a r y  s t i f f n e s s ,  a r e  shown h ang ing  
a b o u t  t h e  room in F i g u r e  2.  The mic rophone  boom and c r a d l e  a r e  a l s o  shown. 
Thi s  form o f  swi ve l  c r a d l e  a l l o w s  t h e  microphone  t o  be c a r r i e d  in a f u l l  
c i r c l e ,  w i t h o u t  t w i s t i n g  o r  h a v in g  t o  use  s l i p  r i n g s  in t h e  c a b l e  c o n n e c t i o n .

One d i s t i n c t  a d v a n t a g e  o f  t h i s  s y s te m i s  t h a t  t h e  vanes  a r e  
e s s e n t i a l l y  d i s t r i b u t e d  a b o u t  t h e  p e r i m e t e r  and do n o t  occupy v a l u a b l e  
t e s t  s p a ce  in t h e  c e n t e r  o f  t h e  room, as  i s  t h e  c a s e  w i t h  many r o t a t i n g  
vane d e s i g n s .

The s i m p l e  c r a n k  arm and w r i s t  p i n  a r r a n g e m e n t  which d r i v e s  t h e  
microphone  boom and p u l l s  t h e  r o p e s  a t t a c h e d  t o  t h e  vanes  i s  shown in 
F i g u r e  3. The t r a n s m i s s i o n  s h a f t  coming t h r o u g h  t h e  r o o f  c a r r i e s  a V- 
b e l t  d r i v e  which o p e r a t e s  t h e  r o t a t i n g  mic r ophone  boom and a c r a n k  arm 
w i t h  w r i s t  p i n  which i s  gr ooved t o  ho l d  t h e  r o p e s  s e c u r e l y .

F i n a l l y ,  t h e  compl iment  o f  i n s t r u m e n t a t i o n  used in t h e  c o n t r o l
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room is shown in Figure 4 . At the upper l e f t  is  the noise generator and 
assoc ia ted 1/3 octave f i l t e r  se t .  Below tha t  is the measuring ampl i f ier  
and i t s  associated 1/3 octave f i l t e r  se t  which has a range of from 2 Hz 
to 200 K Hz. At the top of the equipment rack is  a patch panel for 
interconnect ion of the various components in var iable conf igurat ions .
The broadcast  qual i ty  recorder in the rack is  used primari ly for  playback 
of tapes which are recorded in the f i e ld  on our Nagra or Tandberg equip­
ment. The small operator  panel below the tape recorder contains remote 
functional  switching,  ampl i f ie r  gain cont ro l ,  f i l t e r  s tepping,  reverbera­
t ion pulsing,  e tc .  The s t r i p  char t  recorder is  located in a well in the 
opera tors '  desk, providing convenient operat ion and a wr i t ing surface 
under the s t r i p  char ts  as they leave the recorder .  Above the s t r i p  char t  
recorder  is the X-Y p l o t t e r  which is coupled to the s t r i p  char t  recorder  
to provide immediate display of analys is  curves on preprinted forms. 
Immediately above th-  X-Y p l o t t e r  is  the 1/3 octave f i l t e r  shaper.  In 
the rack and on the she l f  is  a monitor ampli f ie r  and speaker,  the s t a t i s t i c a l  
d i s t r i b u t i o n  analyzer ,  and power ampl if ie r .

Complimenting th is  equipment is a mobile instrument van, mobile 
power un i t ,  narrow band analyzer ,  beat frequency o s c i l l a t o r ,  portable 
sound level meters,  noise dose meters,  tape recorders ,  impact t e s t e r s ,  
audiometry equipment, and the usual t e s t  instruments associated with an 
e le c t ron ic  labora tory.

We are qui te  proud of the f a c i l i t y  which we have constructed and 
to demonstrate in a more rigorous manner t ha t  the rooms meet the technical  
requirements of a laboratory meant to be used in producing credib le  t e s t  
r e s u l t s ,  a se r i e s  of evaluat ion t e s t s  were conducted by Mr. Don Olynyk 
and Dr. Gary Faulkner. A summary of the r e s u l t s  of th i s  t e s t i n g  follows.
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