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PREFACE 

A s  a p a r t  of I t s  work w i t h  t h e  Toron to  T r a n s p o r t a t -  
i o n  Corr~1-nfssion on t h e  c o n s t r u c t i o n  o f  t h e  new subway, 
t h e  D i v i s i o n  of  B u i l d i n g  R e s e a r c h  o f  t h e  N a t i o n a l  R e s e a r c h  
C o u n c i l  h a s  been  glac? t o  a s s f s t w i t h  s t u d i e s  of  v i b r a t i o n s  
and sound p r i o r  t o  and f o l l o w i n g  t h e  s t a r t  o f  t r a f n  
o p e r a t i o n s .  T h i s  b r i e f  r e p o r t  by D r .  T. D. Northwood, 
I-iead of  t h e  B u i l d i n g  P k y s i c s  S e c t i o n  of  DBR, i s  a  con- 
t r i b u t i o n  t o  t h e s e  s t u d . i e s ,  

Ottawa 
October  1954 R o b e r t  P. Legget  

Direct012 



Noise Produced by Brakes on Toronto Subr~.:a;ll-?yai~1~ 

The primary purpose of t h i s  r e p o r t  i s  t o  compare two 
types  of brake shoes  i n  c u r r e n t  use  on t h e  Toronto Rapid 
T r a n s i t  system, For  comparison, some e a r l i e r  measu.rements 
on t h e  o r i g i n a l  B r i t i s h  brake shoes  a r e  a l s o  included.  

T4easurements were made w i t h  a S c o t t  Type 410 Sound 
Level Meter, operatinp;  on t h e  C Network ( f l a t  f requency 
r e s p o n s e ) .  A t  t h e  l e v e l s  invblvecL h e r e  t h e  hunian e a r  %as 
f l a t  frequency- response  a l s o ,  and t h e  d a t a  may be i n t e r p r e t e d  
a s  sound pressi.lre l e v e l s  ( i n  d e c i b e l s )  o r  loulidness l e v e l s  
( i n  phons).  No inore r e f i n e d  measurement seemed w a r r a ~ t e d ,  
i n  view of v a r i o u s  uncont ; rol lable  f a c t o r s  a f f e c t i n g  t h e  
t e s t s .  

Two s p e c i a l  t r a i n s  were s t u d i e d  i n  d e t a i l ,  One of 
t h e s e  was f i t t e d  w i t h  brake shoes made of an a s b e s t o s  
composit ion,  and t h e  o t h e r  w i th  "Diamond-S" c a s t - i r o n  shoes. 
The l a t t e r -  i s  now standard.  equipment on a l l  b u t  t h e  one 
composition-shoo t r a i n .  Tlie two t r a i n s  were opera ted  by 
T.T.C, i n s p e c t o r s ,  who were i n s t r u c t e d  t o  adh.ere t o  a  
s t anda rd  brakfng r o u t i n e .  This was done a s  f a r  a s  s e r v i c e  
c o n d i t i c n s  pe rmi t t ed ,  

Measurements were taken i n s i d e  each t r a i n  and a l s o  
on a  s t a t i o n  p l a t f o r m  a s  each t r a i n  a ~ r i v e d ,  Measurements 
i n s i d e  t h e  t r a i n s  were made w i t h  cornnunica'ting door:: and nearby  
windows c losed .  I t  was found t h a t  an  occas fona l  open window 
beyond about  t e n  f e e t  d i d  n o t  s l [ ; n i f i c a n t l y  ai ' l 'ect t h e  r ead ings .  

The r ead ings  ob ta ined  on t h e  s p e c i a l  Diamond-S t r a i n  
agreed  g e n e r a l l y  '1~1th  t h e  r ead ings  t aken  on about  a  dozen 
s i m i l a r  t r a i n s ,  and t h e s e  a r e  a l l  inc luded  i n  t h e  ave ra se  v a l u e s  
r e p o r t e d ,  Unfo r tuna t e ly  t h e  one t r a i n  wearing composi t ion shoes  
was a v a i l a b l s  f o r  on ly  about  two hours ,  i n c l u d i n g  t h e  rush-hour 
per fod ,  b u t  i t  f s  be l i eved  t h a t  t h e  brake no f se  obse rva t ions  
ob ta fne6  adequately r e p r e s e n t  normal o p e r a t i n g  c o n d i t i o ~ s ,  

Observat ions  -- -- 
1, Tra in  equipped wi th  composit ion brake shoes  

( a )  In s f  de southbound t r a i n  ( 1 i f ; h t l y  loaded,  ncrmal speeds)  

Level a t  maximum speed. . . , . . . . . . . . . . .92 db. 
Gradual dec rease  i n  l ~ v e l  as brakes  app l i ed .  

( b )  I n s i d e  northbound t r a i n  ( h e a v i l y  loaded,  reduced speed)  

Level a t  ma;;imun speed . . . . . , . . , , . . , .OO db, 
Plsximum le- el, du r ing  brak ing  . . . . . . .93 6.b. 

( c )  S t .  Cl-air S t s . t io l l ,  micldle of west  p la t form,  t r a i n  SOIL-th- 
b  ourld 



Comments: There was p r a c t i c a l l y  no d. iscernflsle brake 
n o i s e ,  g e n e r a l l y ,  c5 t h P s  t iaa in ,  The n o i s e  observed 
du r ing  b rak ing  on tha  northbound t r i p  was a  low-p5tched 
rumble sugges t i ve  of a s l i g h t l y  f l a t t e n e d  wheel r a t h e r  
t han  simply t rake n o i s e ,  

2. T r a i n s  e quTpped ~ 5 t h  Df amo~ld-.S shoes 

(Measurements aFe average  f o r  about  a dozen t r a f n s ,  i n c l u d i n g  
t h e  s p e c i a l l y  o p s r a t e d  t i , a i n , )  

( a )  I n s i d e  sout:hboi,md t r a i n s ,  l i g h t l y  loaded 

Level a t  maximum speed . . .. . . . ., 95 db. 
8. laxim1~~ l e v e l  dul7i7ig brairing . . . 97 db. 

( b )  I n s i d e  nor thbo~uld  t r a i n ,  h a l f  loaded 

Level. ~t rnax5r.im speed . . . , . , . , , 9C db, 
I4aximwn l e v e l  du r ing  bpaking , . . 93 db. 

( c )  S t - C l a i r  S t a t i o n ,  middle of w e s t  p l a t f o p n  

Average .rna:ciin~u:z IcTT:~~ . . . . . . , . . , 95 db, 

Corrmer;l;s : Era1.e no?. se  was main1.g a n  u i p i  t ched hi. z, s i n g  sol.~.nd, 
w i t h  occasional-  s l i z h t .  s q u e a l s  t h a t  ( l id  ~ o t  add s ignif ' icar~: t l ;~  
t o  .the ove~>al. l-  n o i s e  l e v e l .  

3. Tra ins  equipped w i t h  o?ik;innl E r f t i s h  brake shoes  

( A V L ~ T S - ~ : : ~  of ~ ' ~ a d i n p ; ~  taken i n  February a.nd Marc,h,, 2.9514; 

C o m e ~ l t s :  Brake nolc>e c o n s i s t e d  of a h i g h - i n t e n s i t y  squea l ,  
~ e n e  z a l l y  sus  tairviq i;k~-i~c ~ lghout  t h e  braking o p e r ~ t i o n ,  

Col~c lus f  ons - .- ----- - 
1. The wsrst; n o i s e  pi  oblem of t h e  o i % i g i n a l  sub',.iay tratil:: -~ras ;;he 

squea:Ling bralres. 30th l:i:imlorio-?, and co;nposri:tion brflkc: shoe::: 
are subs t arlisf a-ll Irn1~r.c:v~i~1en.l;3, 3.;cl tiia t they have e:i .-hina t ed. t h e  
i n t e n s e  sus.trj.ined. sc;usa_l. s h s r a c t z r f s i ~ f c  of t h e  orf;;r":nal 
e yu_i.pment, T11c t . r a i n  or1 ui-pned tsi t l l  coniyqs j..tlox. s h o e s  bias  

s i gn i i ' i c a f i t l y  quletc.; !; hhan t hose  ;i\~earin,c; I j l . ~ ~ l ~ ~ i l r ' - . S  ~ii:!cje:: 3 

producr':ng l i t t l e  brake -r,c:.:l.-: cf ailg ki.nd, 

2 ,  It  was obs2r1v-ed. tha- l  tile .;;,.:;.i., f ' : i t ted  ui th .  r;omposf ~ j . o n  s.tl0-o~ 
w a s  s l i g h t l y  quiet(-;I>, .:ICI- v e r e l g  d l ~ r i n q  '<?rokfnp, belt i-unr3er. 
a l l  cc:idit:~n::. ,  of c,.pe.~t;t'.~,.,.i. It  has bcc-!i; su~;;gza%~;c3. t h a t  



, .% . .t;114s I s  rc:L~-tcci to tyiz .;-l?el:iqr :~:??.!:e :;'!.l(.jt; ?!t112 rtif.ght 
:;gec-,.i' a t e  -'i.hat s : l~i i  a ->a'iai;! ,. J . : , . : , f o r  a;camp:l-e 

I . 1 , -  t,;if, cor l i~p:s- ! . : - ion b7al!.z,-. In.:.y vwe.;p 'bhe 1,l?~.;t2~.:; : : .  .i'eYel:t;:l] 
-, 8 .t]?ar~ gial,:r j l l i j-S b:L.e!rj;J L:,. ' i,!-ll~s p: ,!,dl :<,2 :: R-i.!jlt; c 3 r  ~>:.ulnLng 

: ; ~ r f b . c e ,  5 0 ~ ~ ; e v e r ~  a .t'el~ ~;'ri::i-:.i.v~,t-'~.o~i:> _,.),n c;r:lg one t r a i n  
aye I;o~: :i.d.ec!.;!a-i;e st:tt:it :lie iil.;~.ltt.:c?, 


