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PREFACE

As a part of its work with the Toronto Transportat-
ion Commission on the construction of the new subway,
the Division of Building Research of the National Research
Council has been glad to assistwith studlies of vibrations
and sound prior to and following the start of train
operations., This brief report by Dr. T. D. Northwood,
lHlead of the Building Physics Section of DBR, 1s a con-
tribution to these studies.

Ottawa
October 1954 Robert I'. Legget
Directoxr



Noise Produccd by Brakes on Toronto Subway Trains

by Te D. Northwood

The primary purpose of this report is to compare two
types of brake shoes in current use on the Toronto Rapid
Transit system, For comparison, some earlier measurements
on the original British brake shoes are also included.

lMeasurements were made with a Scott Type 410 Sound
Level Meter, operating on the C Networls (flat frequency
response)., At the levels invblved here the human ear has
flat frequency response also, and the data may be interpreted
as sound pressure levels (in decibels) or loundness levels
(in phons), No more refined measurement seemed warranted,
in view of wvarious uncontrollable factors affecting the
tests,

Two special trains were studied in detail, One of
these was fitted with brake shoes made of an asbestos
composition, and the other with "Diamond-S" cast-iron shoese
The latter is now standard equipment on all but the one
composition-~shoe train. The two trains were operated by
TeToeCe inspectors, who were instructed to adhere to a
standard braking routine, This was done as far as service
conditions permitted,

Measurements were taken inside esach train and also
on a station platform as each train arrived, Measurements
inside the trains were made with communicating doorse and nearby
windows closed. It was found that an occasional open window
beyond about ten feet did not significantly affect the readings.

The readings obtained on the special Diamond=S train
agreed generally with the readings taken on about a dozen
similar trains, and these are all included in the average values
reported, Unfortunately the one train wearing composition shoes
was avallable for only about two hours, including the rush-hour
period, but it is believed That the brake noilse observations
obtained adequately represent normal operating conditions,

Observations

1. Train equipped with composition brake shoes
(a) Inside southbound train (lightly loaded, normal speeds)

Level at maximum speedeseecescesrses 2 db,
Gradual decrease in lsvel as brakes applied.

(b) Inside northbound train (heavily loaded, reduced speed)

Level at maximum speed sesecreccoces Q0 db,
Maximum level, during braking .......93 cb,

(c) St., Clair Station, middle of west platform, train south-
bound

Maximum 1ovel .a.ccionscoseaacsnsnened( Gbh|
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Comments: There was practically no discernible brake
noise, generally,; cn this train. The noise observed
during braking on the northbound trip was a low-pitched
rumble suggestive of a slightly flattened wheel rather
than simply prake noise.

Trains equipped with Diamond-S shoes

(Measurements are average for about a dozen trains, including
the specially opsrated tiain.)

Results:
(a) Inside southbound trains, lightly loaded

Tevel at maximum speed .vvev.... 95 db,
Maximum level during bralding ... 97 db.

(b) Inside northbound train, half loaded

Level et maxinam speed .....0.00 9C db,
Maximum level during braking ... 93 db.

(¢) St.Clair Station, middle of west platform
Average maximum 1evol eecececcse 95 db,

Comments: DBrake noise was mainly an uapitched hissing sound,
with occagional slight squeals thal did not add significantly
to the overall noise level,

Trains equipred with original british brake shoes
(Averags of readings taken in February and March, 195l

air Stetion, middle of
l{.{-t:["o!,)m © 0 0 & v & " r 9 0 G 0 & 0O O QO 98 dbo

Comments: Brake noise consgisted of a high~intensity sqgueal,
zenerally sustainced throughout the braking operation.

The wcerst noise pioblem of the original subway traing iwas vhe
squealing brakes, Both Diamona~S and composition brake shoesg
are substantial improvewments, in tnat they have eliminated the
intense sustsined squeal characteristic of the original
equipment. The train eouipred with composition shoes was
significantly quietsy: than those wearing Diamond-3S shoed,
producing little brake ncisz of any kind,

It was obscrved that tne tiwis fitted with ~omposicion shoss
was slightly guieter, ncv merely during traking, but under
all eccndations of opecotiuiie It has beon suggested that



e might
<o for example

this is related to tho special ralke shoee.

speculate that suchy a

tiie composiiion bralke:w T2 i ferently
than Diamond-3 brakss aon' thus pirodice a guicteor running
surface, However, a [ew ohpevvations on only one train
are rnolt adeyuate SO sethic

Jne mattern,



