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THE BURSTING OF EMERY WHEELS.*

Several years ago the writer was consulted
regarding some points of a case in litigation
occasioned by the bursting of an emery wheel
and the resulting death of a workman.  The
question to be decided was whether the wheel
wis unsafe at the speed recommended by the
makers, or whether the accident was due to
the carelessness of the operator.

As it was just then an “off” year for ex-
periments on fly-wheels there seemed to be no
good reason why the same medicine could not
be tried on emery wheels. The apparatus
already described in former papers read before
this Society, with some slight alterations, was
adapted to the new requirements, and in the
spring of 1go2, filteen wheels of various makes
were tested to destruction.
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For the actual details of the work credit is
due to Messis. Chandler and Krueger of the
ciass of 1go-, Case School of Applied Science.
Most manut cturers of this class of wheels test
them for their own information, but the results
are not generally given to the public; the
writer knows of no published data on this sub-
ject. At the Norton Emery Wheel Works, all
wheels are tested before leaving the shop at a
speed double that allowed in regular service,
and occasionally whecls are burst to determine
the actual factor « tety.

Emery-wheel acciaents are not uncommon,
but can usually be traced to the carclessness
of the operator.  One comumon cause of failure
is allowing a small piece of wark to slip or roll
between the wheel and the rest. The writer
was once present on an occasion of this kiad,
and although he tortunately was not in the
plane of rotation, he has never forgotten his
sensations.

The wheels sclected for the experiments
were all of the samc size, being sixteen inches
in diameter by one inch thick, and having a
hole enc and one-quarter inches in diameter.

*Papar read befme Samtoga Convention of A S, M E. by
Prof. ¢ 1 Nenjamin.

' The object of the experiment teing to deter-
imine the bursting speed of such wheels as are
,acluall'\' on the market, emery wheels were
“obtained through various outside parties with-
out indicating to the ageats or manufacturers
the use to be made of them.

In this way wheels of six different makes
were obtained, the label on each wheel show-
ing usually the maker’s name, the grade num-
ber or letter, the quality of emery, and the
speed recommendedd for use.  As shown in the
table of results, the working speed varied in
the diflerent wheels from 1,150 to 1,400 revol-
utions per minute, the average being abyut
1,200 revolutions per minute. For a diameter
of sixteen inches this corresponds to a peri-
pheral velocity of about 5,000 feet per minute.
The 1able also shows that the fineness of the
emery varied from ten to sixty, the average
being about thirty.

The wheels were held between two collars,
c.ach six and one-eighth inches in diameter and
concaved, so as to bear only on a ring three-

apparent factor of safety of between five and
six. (Fig. 4.)

Nos. 12 and 13, of still another make, burst
at about the average speed. (Fig. 5.) Wheels
Nos. 14 and 15 were so-called vulcanized
wheels, containing rubber in the bond, and in-
tended for particularly severe service. These
showed, as was expected, rather more than
the average strength. (Fig. 6.)

An examination of the last two columns in
the table shows that the wheels burst at speed-
varying from two and one-quarter to three and
three-quarters the working speed, and accord-
ingly had factors of salety varying from five
to thirteen.

It is then apparent that any of thesc
wheels were safe at the speed recommended,
and would not have burst under ordinary con-
ditions. At the same time, considering the
violent nature of the service and the shocks to
which they are exposed, it would seem that
the facter of safety for emery wheels should be
large. In comparison with those generally

RESULTS OF EXPERIMENTS ON EMERY WHEELS.

fourths of an inch wide at the outer circumfer-
ence.

The method of testing, and the apparatus
used, were precisely similar to those described
in the paper on “The Bursting of Small Cast-
iron Flywhecls,” by the author at a previous
meeting, to which reference is made for illus-
trations of the apparatus.

The table shows the results of the experi-
ments in detail, and needs but little explana-
tion. The illustrations, Figs. 1 to 6, show
characteristic fractures, and the appearance of
various wheels after bursting.

Wheels numbered 1, 2, and 35 were of one
make, and show a remarkable uniformity in
strength. (Fig. 1.)

Nos. 4, 5, 8, and 9 were all made by one
firm ; the two latter wheels were of finer grain
than the others, and show a correspondingly
greater strength.  (Fig. 3.)

Nos. 6 and 5 contained a layer of brass wire
netting imbedded in the emery, and were
about one-third stronger than the average of
the ordinary wheels. (Fig. 2.)

The wheels numbered 10 and 11 were the
weakest among those ested, but have an
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used in machines, a factor of ecight or ten
would seem small enough.

It may also be said that such a variation in
strength between wheels of the same make and
grade, as for instance that between Nos. 4
and 3, indicates a lack of uniformity which
causcs distrust.

The fractures were in the main radial, as
may be seen from the cuts, the wheel splitting
in three, four or five sectors as might chance.

It may be assumed that these radial cracks
started from the rim where the velocity and
stress were greatest, but it is a fact worthy of
notice that in nearly every instance the cracks
radiated from points where the lead bushing
projected into the body of the wheel.

Burglars racently made a successful raid upon the
office of the Keewatin Luinber Company at Portage Ia
Prairic, Man., breaking open the safe and sccuring
$56 in cash.

Probably the largest stick of oak timber ever cut in
the North Amcrican continent was manufactured by
Messrs. Fowler & Kelsey, of Wallaceburg, Ont., the
present season. It is white oak, fifty-onc feet eleven
inches in length and squaring forty-one by forty inches,
making acarcly six huadreed cubic feet.



