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To all whom it may concern: .

Be it known that I, GEORGE W. RYMES, re-
siding at Newton, in the county of Middlesex
and State of Massachusetts, have invented
certain newand useful devices for balancing
cylinders, wheels, pulleys, and other parts of
machinery, especially the cylinders of card-
ing-machines, which are designed to have a
rotary motion, of which the following is a
specification.

My invention relates to deviees for balane-
ing parts of which the mass is not evenly dis-
tributed about the axis of rotation, and in
which by reason of the excess of centrifugal
force on the heavier side there is a tendency
to strain in the cylinder or part, or in the
shaft, or in which, by reason of the excess of
weight on one side, there is atendency to sag,
or assume and remain in a position in which
the heavier side is underneath. These tend-
encies are often objectionable, the first caus-
ing frequently jarring of the machinery, dis-
tortion from the true course of rotation,or in-
terfering with uniformity of rotation, while
the second may even reverse the direction
just before the moving part comes to rest
after being cut off from power. .

These effects have heretofore been imper-
fectly obviated by affixing immovable weights
to the lighter side of thepart to be balanced.
In this method it isdifficult and inconvenient
to secure the counterweights in the correct
position in the absence of means for ready

- and complete adjustment, and to determine
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the amount of weight required with exact-
ness. .

In cylinders for carding machinery and for
cotton beating machinery the counterweights
have usually been affixed to the interior sur-
face of the cylinder, which is generally com-
paratively thin,and by their centrifugal force
and concentration in a small area they have,
by springing or bending the material in the
immediate vicinity where they have been ap-
plied, produced distortions or bulges on the
outer surface, sometimes permanent and

"sometimes continuing and varying during ro-

tation which could only be remedied by mak-

ing the eylinder heavier than it should be.
My invention is illustrated by the accom-

panying drawings which showsits application

to a carding cylinder, and sundry alternate
forms. '

In the drawings Figure 1 shows the cylin-
der of a carding machine in end elevation,
the part known as the spider being keyed
onto the shaft, and the whole counterbal-
anced by my improved devices. Fig.2 shows
a side elevation of the same with its surface
broken away enough to show one of my bal-
ancing deviees attached, another being indi-
cated, which is often necessary. Fig. 3 shows
in perspective an alternate method of attach-
ing an adjustable counterweight to its rod by
a set screw. Figs. 4 and 5 are elevations
showing alternate means of attaching an ad-
justable eounterweight to a collar by a rod.
Fig. 6 is a sectional detail.

Similar letters in the views refer to similar
parts.

A is the cylinder.

C, C, are collars bored and tapped to re-
ceive the set screwsS.S. Inthe arrangement
shown in Figs. 1 and 2 the collars C, C, are
also bored and tapped to receive the threaded
ends of the rods R, R.

W. W. are counterweights of suitable size,
in Figs. 1 and 2, tapped and bored to screw
upon the free end of the rods R. R threaded
to receive them.

N. N. N. N. are lock nuts which fix the
weights in placeupon therods when adjusted.

The set screws S. 8 fix the collars in posi-
tion upon the shaft F when adjusted.

Fig. 3 shows a variationin the mode of at-
taching the counterweight W, whieh is bored
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| to fit and slide on the rod R and is secured in

varying positions thereon by the setscrew S’,
the mode not essentially differing from that
shown in Figs. 1 and 2.

Other alternate methods, not differing, in
essential principle, from the foregoing, by
which the counterweight is adjustably at-
tached to the collar at different distances
therefrom, are shown in Figs. 4 and 5.

In Fig. 4 the counterweight is attached to,
or may form part of the rod R which has a se-
ries of notehes or indentations, into which fit
corresponding projections on arm X attached
to, or forming part of the ecollar C,the notches
and projections being indiseriminately in
either of the parts X and R. The rod R is
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moved along the arm X until the countér-
weight W is in proper position, one or more
of the indentations of the one part being en-
tered by one or more of the projections of the
other, when the rod is secured to the arm by
means of the strap Q held in place by the set
serew 8. Obviously the counterweight may
be thus adjusted and fixed at varying dis-
tances from the shaft.

In Fig. 5. W is the counterweight attached
to and movableupon the rod R,and fastened
in different positionsthereon by the set serew
$’7, the rod R fitting loosely in a sleeve O at-
tached to, or forming part of the collar Cand
adjustably fastened in different positions
therein by the set serew S/. The adjust-
ment from the axis may be made by moving
the counterweight on the rod or the rod in
the sleeve. Obviously like adjustment may
be had by threading the rod entering the
sleeve and tapping the sleeve, 50 that the rod
may be serewed into the sleeve.

It is obvious that the angular adjustability
of the collars to which the weights are at-
tached renders it easy to place and fix the
weights in proper position opposite the cen-
ter of gravity of the excess of weight on one
side of the cylinder; and also that as the
counterweights are moved from or toward
the axis of rotation, their leverage, and con-
sequent effectiveness in balancing such ex-
cess of weight upon the opposite side of the
cylinder, will increase or diminish, and may
readily be made exactly equal to the require-
ments, whilethe amonunt of weight used need
be only approximately determined. This ar-
rangement which leaves the counterweights
independent of the surface of the cylinder,
obviates the springing or bending of ifs con-
tour hereinbefore referred to,while theirready
adjustability removes the difficulty hereto-
fore experienced, of fixing them in proper
position.

Obviously the advantage of angular adjust-
ment on the axis for a counterweight is not
confined to cases where the counterweight
has adjustability at different distances from
the axisbutitaccrues generally where a coun-
terweight is used with a rotating part.

The counterweight in operation is attached
to and rotates in unison with the part to be

balanced. This attachment may be made di- |

rectly to such part or by means of an inter-
vening piece or, when the shaft on which the
part rotates is attached to it and rotates with
it, attachment to the shaft constitutes at-
tachment to the part but not when the shaft
does not rotate with it. In the latter case
the counterweight must be attached to the
part direectly or by some intervening connec-
tion. Thus Fig. 6 shows a section of the
shaft F and hub D of the cylinder taken
through the line z—=z Fig. 2 having a collar
C adjustable on the hub D and fastened
thereto in any angular position required by
the set secrews S, and carrying the counter-
weight attached to it by the rod R on which

it is adjustably fastened at different distances
from the axis of rotation in the manner shown
in Fig. 2. This mode of attachment isequally
useful when the shaft does rotate with the
partto be balanced and when it does not.
This part may of course be supported for ro-
tation by a shaft which does or does not ro-
tate or by projections on opposite sides work-
ing in bearings in the usual way, the attach-
ment shown in Fig. 6 being useful in either
case. When the collar is attached to the ro-
tating shaft the advantage accrues that the
counterweight may be moved longitudinally
of the shaft for adjustment relative to the
center of gravity of the part to be balanced.

The collar with its attached counterweight
has a nice angular adjustment, on the axis,
relatively to the portions of the part to be bal-
anced which require to be counterbalanced,
in each of the modes of attachment, which is
secured by the partial rotation of either the
collar or part on the axis, the one independ-
ently of the other while a means of fastening
the collar to the part is provided when the
counterweight is in the angular position re-
quired. The collar is such a part as will fit
upon the part to which it is to be attached in
the different angular positions required, and
touch the same iu points enough properly to
sustain the counterweight in rotation. Thus
if in Fig. 5 the collar had an interior diame-
ter 8o great as not to touch the shaft but
three set screws like set screw S were passed
through the sameé one hundred and twenty
degrees apart to contact with the shaft, the
set serews and frame in which they were
would constitute a collar and the tightening
of one would attach the counterweight to the
shaft.

When the double adjustment secured by

- variation of the counterweight in distance

from the axis and angular position is re-

. quired, the counterweight may be integral

with the red which is adjustably attached to
the collar, as in Fig. 4, or a separate weight
adjustable on the rod as in other figures, but
when only the angular adjustment is re-
quired it may simply be a projection of the
collar itself.

What I claim as my invention, and for
which I pray Letters Patent, is—

1. A part to be balanced, a collar, and a

counterweight attached to the collar, all ar-
'ranged on an axial support to rotate upon
' the same axis, and to rotate thereon in uni-
' son when rigidly attached together, of which,
' when the part and collar are not fastened to-

gether, the one is supported and arranged to
have a partial rotation upon the axis inde-
pendent of the other whereby the counter-

- weight may be brought in different angular

positions on the axis, relative to the portions
of said part to be balanced which require to
be counterbalanced, to counterbalance the
same, combined with means of fasteningsuch
part and collar together in each of said posi-
tions to compel them and the counterweight
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to rotate in unison, all said parts being con-
structed and arranged substantially as de-
seribed.

2. A part to be balanced, a collar, and a
counterweight attached to the collar, all ar-
ranged on an axial support to rotate upon the
same axis and to rofate thereon in unison
when rigidly attached together, the counter-
weight having a means of attachment to the
collar at different distances from the axis, of
which, when the part and collar are not fas-
tened together, the one is supported and ar-
ranged to have a partial rotation upon the
axis independent of the other whereby the
counterweight may be brought in different
angular positions on the axis, relative to the
portions of said part to be balanced which re-
quire to be counterbalanced, to counterbal-
ance the same, combined with means of fas-
tening such part and collar together in each
of said positions to compel them and the
couuterweight to rotate in unison, all said
parts being constructed and arranged sub-
stantially as described.

3. A carding cylinder combined with a col-

lar having a counterweight attached to it, all |

arranged on an axial support to rotate upon
the same axis in unison when fastened to-
gether, when, of the cylinder and collar, the
oneisarranged tohave a partial rotation upon
the axis independent of the other, when not
fastened together, whereby the counterweight
is brought into various angular positions on
the axis relative to portions of the cylinder
requiring to be counterbalanced, the collar
and cylinder having means for fastening them
together, all said parts being constructed and
arranged substantially as described for the
purposes described.

4. A carding cylinder combined with a col-
lar having a counterweight attached to it, all
arranged on an axial support to rotate upon
the same axis in unison when fastened to-
gether, the counterweight having a means of
attachment to the collar at different distances
from the axis, when, of the eylinder and col-
lar, the one is arranged to have a partial ro-
tation upon the axis independent of the other
when not fastened together, whereby the
counterweight is brought into various angu-
lar positions on the axis relative to portions
of the cylinder requiring to be counterbal-
anced, the collar and eylinder having means
for fastening them together to compel rotation
in unison, all said parts being constructed and
arranged substantially as described for the
purposes deseribed.

5. The part to be balanced A, and collar C,
each arranged to rotate on the shaft F and
fastened together by the set screw S, combined
with the counterweight W attached to the
collar C, all said parts being constructed and
arranged substantially as deseribed.

6. The carding cylinder A and collar C,
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each arranged to rotate on the shaft I, and 65

fastened together by the setserew S,combined
with the counterweight W adjustably at-
tached to the collar at different distances
therefrom by the threaded rod R with means
of fastening the counterweight at the desired
distance from the axis, when screwed into
such position by use of the thread.
March 10, A. D. 1892.

GEORGE W. RYMES.

In presence of—
SAMUEL B, READ,
JouN J. WYETH.
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