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To all whom it may concern :

Be it known that I, JAMES COMERFORD, of
Rathdrum, in the county of Wicklow, Ireland,
have invented a new and Improved Apparatus
for Balancing Millstones on their Spindles;
and T do hereby declare that the following is
a full, clear, and exact description of the same.

My invention relates to an improved appa-
ratus for balancing or adjusting the running
millstone upon its spindle.

This improved balance consists of a ring
fixed in the eye of the stone by three or more
radial set-screws, and connected to the uni-
versal joint or other bearing on the cock-head
of the spindle, the said ring being sufficiently
smaller than the eye to admit of the stone
being shifted by means of the set-serews in
any direction radial to the spindle, with
which the ring remains concentric. Thestone
is supported on the ring by an inwardly-pro-
jecting flange or lugs on a lining or a set of
legs fixed in the eye and rising through it
(more or less) toward the back of the stone, it
being generally preferred that the ring should
be high up in the eye, so that the bearing on
the spindle may be at or above the center of
gravity of the stone, although it is not limited
to this position. The ring is notched to re-
ceive the said lugs, or lugs on the flange, to
relicve the set-screws of lateral strain in driv-
ing the stone.

By means of the radial set-screw the mill-
stone can be moved or adjusted with regard
to the ring and spindle until the point of sup-
port on the cock-head of the spindle is brought
to coincide with a verticalline passing through
the center of gravity of the stone. Thestone
will then stand in equilibrinm. A perfect stand-
ing balanceis thus obtained, and as no weights
have been used a running balance will gener-
ally be found to follow, provided the stone be
evenly built; but if the stone runs unevenly
weights must be used. They can be applied
in many ways:

First, equal weights placed in each of the
four quarters of the stone, high up at the back
near the skirt, those weights being adjustable
up and down by screws, as now used, until a
perfect running balance is obtained.

Second, thestonehavingbeenadjustedonits
spindle by means of the set-screws until a per-

Patented in England January 6, 1880.

fect running balance is obtained, if there be
not then a standing balance, weight may be
added to the light side of the stone until a
standing balance is obtained. This weight
should be placed in the same horizontal plane
with the point of support, so as not to affect
the running balance.

Third, if oneside of thestone be heavy stand-
ing and the opposite side be heavy running,
weight may be added to the heavy side stand-
ing, high up at the back of the stone near the
skirt, which will make the same side heavy
ronning. By moving the stone on its spindle
by mmeans of the set-serews a point can now
be found where the standing and running bal-
ances coineide, provided the weight be right.

When a perfect standing and running bal-
ance has been obtaived, the set-screws having
been screwed tightly home, the lugs should
be keyed in the notches to prevent the possi-
bility of the ring turning in the eye when the
stone is set to work; or, if desired, the ring
may be permanently tixed by means of cement
or by wedge-shaped keys driven tightly in
round it., When cement is used the set-screws
may be removed or allowed to remain.

In the accompanying drawings, Figure 1 is
a central vertical section of a pair of mill-
stones provided with the apparatus of my in-
vention. Fig. 2 is a plan of the runnerlying
face uppermost, the universal joint being
shown in its place in the ring. TFigs. 3 and 4
are similar to Figs. 1 and 2, except that the
form of driver is different. Fig. 5isa similar
section, the universal joint being high up in
the eye above the center of gravity of the

stone. Figs. 6 and 7 are details of the radial
set-screws.
A istherunner. Bisthe bed-stone, and Cis

the spindle on which the ranner is poised. D
E are the two parts of the universal joint, or
the beam and mace, as the case may be. ais
a cast-iron lining cemented in the eye of the
runner, and fixed so as to be incapable of ris-
ing or turning therein by two or more lugs, a/,
recessed and leaded in the burrs. In Figs. 1

and 3 this lining does not extend completely
through the eye, which is enlarged at the lower
part to receive it, and the lining is cast with
an inwardly-projecting flange, . In Fig. b
the lining extends completely through to the
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back of the stone, and the eve is of the same
diameter throughout.

¢ is one of two lugs cast on the under side
of flange b at opposite points. d isan adjust-
able ring received within the lining a, and
upon which the flange b rests. This ring is
cast with bearings d’, that rest on the pivots
or lugs e of the universal joint or other form
of bearing used. The parts should fit together
with sufticient accuracy to prevent any lateral
movement of the ring d on the spindle. The
ring d is also provided with notches fin its
upper edge to receive the lugs ¢, The ring d
is rather smaller than the lining «a, so as to
leave a space between the two of about a quar-
ter of an inch, (more or less,) to permitof the
desired adjustment, and the notch f'is consid-
erably wider than the Ing ¢, for the same pur-
pose.

g are screw-bolts, preferably four in number,
screwing through tapped holes in the ring d
against the lining a. One of these bolts is
shown on a larger scale in Fig. 6, which rep-
resents a cross-section of part of the ring and
lining. By loosening one or more of these
set-serews aud tightening up the opposite
ones, the runner A may be adjusted more or
less coneentrically with the ring d. When a
perfect standing and running balance have
been obtained the notehes fare packed with
keys, one of iron in front of the lug and one of
wood behind it, to lock the ring din the lining
a and insure their tarning together and relieve
the set-serews of lateral strain in driving the
stone,  These keys can be easily removed

should any readjustment be necessary,

It will be obvious that a set of legs might
be substituted for the lining a, and that in Figs,
1 and 3 the lining a might e¢ven be dispensed
with altogether.

In this case the set - screws

would bear against the stone itself, and the
flange b would be held by lugs leaded or ce-
mented in the burrs. There should also be an
external flange on the ring d at or near its
lower edge, upon which the burrs or a flange
fixed in the burrs would rest.

In Fig. 5 the flange b, instead of being cast
on the lining a, as shown, may be screwed to
the ring d, so as to be concentric with the
spindle C, in which case there should be three
or more inwardly-projecting lugs cast on the
lining a, which would fit into notches in the
ring d.

1t is preferred that the set-serews g should
screw through the ring d, ag above described ;
bat they might Le fixed in the lining a with
their heads countersunk in the back thereof,
as shown in Fig. 7, or embedded in the cement
and pass freely through holes d’ in the ring d,
and be provided with nuts g/, bearing against
the inside of the ring. The bolt-holes d’ should
be elongated horizontally, as shown in Fig. 7,
to permit of the desired adjustment.

Having thus described my inveuntion, what
I claim as new is— _

The combination, withranner A, of thelining
a, fixed in the eye thereof, and having flange
b, with lugs ¢, the ring d, provided with bear-
ings d’, and the universal joint D E, having
lugs ¢, whereby the ranner may be adjusted
by screws g with respect to the ring and spin-
dle to obtain a standing balance, and may be
mmaintained in position by keying the lugs in
the notches, as deseribed.

The above specification of my invention
signed by me this 10th day of July, 1880.

JAMES COMERFORD.

Witnesses:

RoGeRr HiLL, Rathdrum.
J. Rurl, Rathdrum.
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