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THE BURSTING 0F EMHRY WHEELS.*
Several years ago tlie writcr was cansulted

regarding saine points ai a case in litigation
occasianed by the bursting of-aila eniery wheel
and the restilting deatît ai a workinan. Thei
question ta be decided %vas wlîether the wheel
was unsafe at tlîe speed recamnicled b>' Uic
iakers, or wvhetlîr tîte accident wvas dute ta
uIl carelessicss of tie aperator.

As it wvas just îhcîi ani "off" >'car for cx-
periments on f1y-wvheels tiiere scrned ta l'e nua
good reasan wvhy tlie sanie ,niediite could #lot
be tried an emiery wlieeds. The apparat us
already dcscribed iii former paper% rcad hefore
this Society, wiflî soute slillit :,ltcratians, wvas
adapted ta, the iiew requirtments, and iii tlîe
spring ai 1902, fteeui wvlecis ai variaus niakes
wecre tesied in destruction.
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1 The abject of the cxperinicnt being ta dctcr-
imine the bursting specd of sucli wheels as are
1actually on the market, cmiery wheels were
oblained through vatious outside parties with-
out indicating ta the agents or mianufacturers
tic use ta be made of themi.

ln tlîis wvay wheels oi six different makes
wcre obtained, the label on eachi wheel shaw-
inrg usually thc makcr's nanie, the grade num-
ber or letter, tie quality oai cmery, and the
speed recammnended for tise. As shaovn in the
table af resulis, the working speed varied in
1 lie dîiflerent %% heels fronti , i So ta 1,400 revol-
titians per minute, the av'erage being Ibt,'t
i,200 rc'oltitions per minute. For a diameter
af sixteen inclies titis carresponds ta a peri.
plierai volocity af about 5,aao fecet per minute.
The table also shows that the fineness of the
emery varied fram ten ta sixty, the average
beimîg about thirty.

The wheeks were field between twa callars,
e.îch six and ane-eighth inches in diamecter and
coneaa'cd, sa as ta bear anly an a ring three-

apparent factar ai saféty ai betwveen five and
six. (Fig. 4i.)

Nos. 12 and 13, ai still anotlier make, buràt
at about the average speect. (Fig. 5.) Wheels
Nos. 14 and iS were so-called vulcanized
wvheels, cantaining rubber in the bond, and iii-
tcnded for particularly severe service. These
shawed, as %vas expccted, rater more than
the average strengtlî. (Fig. 6.)

An examination ai the last two columns iii
the table shows that the whcels burst at spccd,
varying from twva and anc-quarter ta, three and
tlîree.quarters the working speed, and accord-
ingly hazl factors ai salcty varying fram five
ta thirteen.

It is then apparent that any of the>e
whecls were safe at the speed recammended,
anci would miot have burst under ardinary con-
ditioiis. At the same time, consideritîg ilie
violent nature ai the service and the shocks ta
wvhich tlîey are expomed, it wvauld secm that
the factcr afsaiety for cniery wvheels should hc
large. In comparison wvith those generally
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RSULTS OF ExrEmtusîEsTs'r ON EMtRV WIIEES.
For the actual details of the work credit is

due ta, Messis. Chiandler and Krueger ai the
ciass;o ai 902, Case School ai Applicd Science.
Moast nianut atircrs ai titis class af wheels test
them for their own information, but the resuits
arc flot geuîeraily given ta the public ; the
writcr knaws oi nu published data on this sub-
ject. At the Norton Emcry WVheel Works, aIl
wvhcels are tcsted betare leaving t heshop at a
specd double that allowed in regular service,
and occasianally %whccls arc burst ta determine
the actual factor t fety.

Emery-Nv'hccl :lcciacts arc not luncomnuon,
but can usuallv be traccd ta tlîc carcecssness
af tlle operatar. One coninian cause ai failtire
is allowing a small picce ai wark ta slip or raIll
bctwcen the whiccl anid thc rest. The writcr
.vas once prescrit an an occasiont of this kind,
and -ilttiout-h lie lartunatcly wvas :îat in the
plaie oif rotationi, lie lias never ficrgotteui h'îs
sensatioans.

The whiccls sected for the cxpierimients
wcre aIl of the !.anic size, bcing %i\tcen inches
in dianieter hi' anc inch thick, and having a
hale o'ne and ami-quarter inchcs in diatiieter.

.Pxitar resti tf. ~n,~ tmô,c ~s . >
?roi.C Il iknjatif.

iourths ai an inch wvide at the auter circumier-
ence.

The iliethod ai testing, and the apparatus
uscd, wverc prcciscly similar ta those described
in the papier an "The Bursting ai Small Çast-
iran Flywhccls," by the author at a previaus
meeting, ta which reference is made for illus-
trations ai the apparatus.

The table shows the results ai the experi-
ments in detail, and nceds but little explana-
tion. The illustrations, Figs. i ta 6, show
charactcristic fractures, and the appearance ai
v'arious tvheels aiter bursting.

Whccls numbercd i, m, and 3 ivere ai anc
make, and show a rcmarkable unifarmity in
strength. (Fig. i.)

Nos. 4, 5, 8, and 9 wcre aIl m;%dc by anc
firm ;the tva latter whcels wcre ai finer grain
thlan tlîc others, and show a corrcspondingly
greater strcngth. (Fig. 3.)

Nos. 6 and 7 cantained a layer ai brass ivire
îîctting inibcdded in the emery, and wcrc
about one-third stronger thani the average ai
the ordinary wliccls. (Fig. 2.)

The wheels numbercd i a and i i wcre the
îvcakest. anmang thase tested, but hîave' ati

used in machines, a factor of cight or ten
îvould scemn small cnaugh.

It may also be said that such a variation in
strength betwcen wheels of the same make and
-rade, a-, for ins-tance that between NOS. 4
aînd 5, indicates al lack of uniiarmity which
causes dibtrust.

The fractures were in the main radial, as
may bc seen f ram the cuts, the wheel splitting
in tlîrce, four or five sectors as niight chance.

It may bc assumed that these radial cracks
started fram the rim wherc the velocity and
stress were greatest, but it is a fact worthy ai
notice that in nearly evcry instance the cracks
radiated trami points whcre the lcad bushing
projcctcd ino the body of the wheel.

I;trgiair.- r.-ccntlyniade a suicccssful raid upon the
office of site Keewatin Luunber Campany at Portage ia
1Ptairic, Man., brcaking open the safe and bccuring
SS6 in cash.

Probably the Iairgcst -stick oi oak tinîbcr ever cut in
the Norsh Amcrican continent wvas manuifscturcd by

csr.Fowler & Nelsey, or Watlaceburg, Ont.. thc
precct season. Il iN white oak, fiuyone ict cleven
inches in Iength and %quriring forty-onc by tonty inches,
nuking neairtv i% tundred cubic fieci.


