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UNITED STATES PATENT OFFICE.

FRANCIS ELLSWORTH BUXTON, OF LOCKINGTON, 0HIO.

PULLEY,

9%1,356.

Application filed September 16, 1808,

To all whom it may concern:

Be it known that I, Fraxcis Errsworrw
Buxron, a citizen of the United States, re-
siding in Lockington, in the county of
Shelby and State of Ohio, have invented cer-
tain new and useful Improvements in Pul-
leys, of which the following is a full, clear,
and accurate specification, being such as will
enable others to make and use the same with
absolute exactitude.

My present invention relates to pulleys,
and more particularly to, so called, split-pul-
leys, and to means for securing same to a
round shaft or the like in such manner that
they may not work loose or become inadvert-
ently displaced.

Wood pulleys now in common use are more
or less defective, particularly in the fact that
they are inclined to work loose and get out
of alinement with the shaft, being depend-
able on draw-bolts alone for the necessary
compression or grip upon the shaft. These
defects T have overcome in the construction
herein shown and described.

The object of my present invention,
broadly speaking, is to provide a pulley
which will be strong and durable in con-
struction, mechanically correct in its several
parts, efficient in operation, positive in ac-
tion, easily operated and controlled, and
which can be manufactured and sold at a
comparatively low price.

A further object is to combine in a me-
dinm price pulley a combination of mate-
rials, such as wood and metal, where an all
wood pulley is unsatisfactory and metal is
too expensive and heavy.

Another important object is to provide a
pulley so constructed that when power is
applied to revolve the pulley the tension on
the shaft is increased, the ratio of contact
increasing with the pull. But more particu-
larly my object is to provide a construction
of simple mechanical instrumentalities
whereby the contact with the shaft will be
equal in pressure at all points therearound,
and in which the peripheral contact upon the
shaft by means of my improvements will be
combined with the usual draw-bolt compres-
sion, thereby insuring a positive connection
between the pulley and the shaft. And
finally my object is to provide a pulley
mechanism adapted to grip upon a shaft and
operate as a fixed pulley, and at same time
having means whereby the pulley may be op-

“erated as a loose pulley when desired,—in

Specification of Letters Patent.

Patented Sept. 27, 1910,
Serial No. 453,289,

other words: to provide a construction which
may be used as a “loose” or as a “ fixed ”
pulley, at the option of the operator. In
this mstance I have provided an interior
gripping mechanism constructed in such
manner as to form a unitary structure, with
means whereby this interior mechanism may
first be attached to the shaft and the pulley
proper be afterward positioned, thereby re-
ducing to a minimum the time required to
place the pulley in position and by which
the laber involved will be practically nil.

Probably a better understanding of the
possibilities of my invention may be had
from an inspection of the accompanying
drawings, forming a part of this specifica-
tion, in which—

Figure 1 shows an end elevation of my
invention complete and in operative posi-
tion, certain of the parts being shown frag-
mentary and others being shown broken
away in order to show certain details and
the relative positions of certain of the parts.
Iig. 2 is a central cross section of certain of
the parts, as talken on the line z—sz of Fig.
1, and certain other parts being shown in
plan view. TFig. 8 shows an end elevation
of the inner tension ring, which is divided
diametrically into two equal sections, in order
to facilitate the assembling, ¢f cetera. Fig.
4 shows an enlarged view, partly in section
as taken on the line y—y of Fig. 1, showing
certain details of construction and arrange-
ment. Fig. 5 is an end view, partly dis-
mantled, of certain of the parts shown in
Ifig. 4, certain of the parts being removed.
Fig. 6 is an elevation showing the two-part
or companion sleeves, the joints thereof ex-
tended as by action of the tension ring
shown in Tig. 3. Fig. 7 shows a side ele-
vation of the inner ring-spacer; and Tig. 8
is a cross sectional view of the same, as taken
on line z—a. Fig. 9 is a plan view, partly
in section, showing the application of the
spacer-ring with relation to other parts, and
alse showing certain other details of con-
struction and relation of parts. TFig. 10 is
a view, partly in section, as taken on line
a—a of I'ig. 9, showing the arrangement of
the segmental bearings and the spacer ring
with relation to other parts. TFigs. 11 and
12 show the interior arrangement of the

two members of each of the two sleeves.

And Tig. 13 is a side elevation of a slightly
modified form of construction, especially as
to the pulley proper.
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Similar indices denote like parts through-
out the several views.

In order that the construction of my inven-
tion may be fully comprehended I will now
take up a detail constructon thereof in con-
crete detail, specifying that which I have
found by experience to be the most practical
in actual use, and describing the operation
as briefly as I may.

In this instance the rim is built up of a
plurality of interlacing members of wood,
and having four pairs of inwardly project-
ing segmental arms @, the members of each
pair of said arms being spaced apart. Said
wheel or pulley proper is divided centrally
in an axial direction into two compiementary
sections, designated A A’, and they are
adapted to be detachably secured together
by the two bolts designated &’.

The indices G and G’ denote the members
of the hub formed, preferably, of metal and
divided centrally in an axial direction into
two complementary members, and having
four outwardly projecting arms G*, each of
which is adapted to fit between a pair of
said arms @, and securable thereto by the
various bolts b, substantially as indicated in
Fig. 1.

The indices B and B’ designate the two
members of each of the companion sleeves,
the members of each sleeve being adapted
to be interlocked, it being understood that
when locked together they may be moved
apart a limited distance, there being clear-
ance spaces formed between the tongues B?
and B? thereof, as shown in Fig. 6, the inte-
rior of said sleeves being shown in Figs. 11
and 12. Said clearance spaces are for the
purpose of allowing a limited lateral move-
ment of the members with relation to each
other as suggested. Said clearance spaces
are arranged parallel with the plane which
separates the members A and A’. It is to be
understood that there are two of said sleeves,
they being of construction identical with
each other, but in practice they are oppo-
sitely disposed with relation to each other.
The inner end of each of said sleeves is re-
cessed and threaded as shown at B? in Figs.
9, 11 and 12, in order to receive therein the
respective threaded ends of the tension ring
E as shown in Fig. 2. Said tension ring K
is connected to the respective sleeves by
right and left threads, whereby if the ten-
sion ring be rotated in one direction it will
force the sleeves apart, while if rotated in
the other direction it will draw the sleeves
toward each other. Said tension ring E is
divided diametrically into two equal sections,
the members being retained together by
dowels, as shown in Fig. 8 in order to facili-
tate the assembling or dismembering of the
mechanism. Extending inward, that is lat-
erally, from the reverse or outward ends
of said sleeves B and B’ are a plurality
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(preferably four) of relatively wide channels
or slide-ways which terminate in said cut-
away portion of the opposite end of the
sleeves. The two sides, ¢ and ¢, of each
of said slide-ways are parallel, while the
face ¢’ of each is disposed at an angle with
relation to the axial direction, thereby form-
ing the larger portion of each pair of sleeves
tapering, same being smaller at the outer
terminals of the sleeves. It is to be under-
stood that by rotating the ring X the two
sleeves may be drawn toward or forced away
{from each other. Located within the inte-
rior of the combined sleeves and tension ring
are the compression segments D, one for each
of said slide-ways. Said segments D are of
a length such as to extend, approximately,
from end-to-end of the hub, as indicated mn
Fig. 4. The interior of the combined com-
pression segments D is circular to corre-
spond with the periphery of the shaft S, as
shown in Fig. 1. Formed circumferentially
and centrally around in the inner faces of
said segments D are recesses which register
with each other, in which is located the
band or spacer ¥, as shown in Fig. 4, which
surrounds the shaft S. Said band or spacer
T is shown most clearly in Figs. 7 and 8,
and consists of an open spring ring having
a plurality of spring ledges or teeth F ex-
tending - out therefrom, formed integral
therewith, same being formed by three in-
cisions and the tongue thus formed is bent
outward somewhat, as indicated. In prac-
tice the segments D are placed in position,
one in each of said guide-ways of the sleeves,
and located between said ledges F’, and the
segments are thereby retained in alinement
and in proper relations to each other, the ex-
pansive tendency of the band I normally
holding the segments D from engagement
with the shaft thus leaving them free to be
acted upon by the operation of the sleeves.
As indicated in Fig. 6, and elsewhere, the
two members of each of the sleeves are de-
tachably locked together by companion
tongues B? and B?, being constructed 1n such
manner as to allow them to expand and
contract on lines parallel to that of the draw-
bolts &’ which connect the members A and
A’, and in such manner as to allow the two
members of each sleeve to be separated only
by moving the members longitudinally be-
yond each other.

It will be apparent that by apvlying a
spanner wrench (not shown) to the gear ¢/,
formed peripherally around the center of
the ring B and rising above the periphery
thereof, that a direct pull will be exerted on
the segments whereby if the said ring be
turned in a direction to draw the sleeves to-
ward each other it will force the segments
against the shaft. This last movement will,
of course, exert an expansive pressure to
separate the members of the sleeves, and
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by reason of the clearance space between the
tongues this operation will produce a
slightly contorted or oblong shape to the
sleeves in cross section. The compression
on the segments will manifestly be parallel
to the compression of the bolts 5" which
connect the members G and G of the hub.
The letter ¢ denotes keys, there being one
or more, preferably two, threaded through
the hub between the arms thereof and at
right angles to the shaft, and when inserted
their inner ends enter in the notches of the
gear ¢’, as shown in Fig. 1, in order to lock
the ring E in cennection with the hub G—G’

‘as indicated.

Operation: In assembling the device I
first place the open spring band I around
the shaft 8, at the point where the pulley
i3 to be located. T then place the several
segments D in position between the ledges
F” so that they may bear closely and in
perfect alinement to the shaft S. I then
place over the assembled segments D, inter-
mediate their ends, the tension ring I5. I
then couple the members of each of the
sleeves together around the shaft on either
side of said parts and bring the sleeves to-
ward cach other over the segments until
they are in contact with the ring K. T then
turn the ring E to draw the sleeves toward
each other, using a suitable wrench for that
purpose, engaging the wrench on the gear
¢, and turning same in the direction the
belt will pull on the pulley. By the above I
form a central unit of said parts, and the
movements of the sleeves toward each other
manifestly forcing the segment into close
frictional contact with the shaft. I now
place over this central unit the hub G—G’
and the sections A—A’, locating them in
such manner that the sections register on
the same line. I now tighten the bolts 5’
and then screw in the eys ¢/, thereby con-
necting the ring E with the pulley proper.
I now turn the pulley in same direction as it
would be turned by the belt thereon, this
of course will turn the band I thereby fore-
ing the segments still tighter against the
shaft. By the above it is seen that no mat-
ter what additional pressure is applied to
revolve the puiley, in its normal direction,
it will only act to increase the tension or
tractive tendency of the segments upon the
shaft. If I should desire to employ this con-
struction as a loose pulley it is evident that
T have only to turn the pulley in the oppo-
site direction, thereby causing the band E
to force the sleeves apart thereby releasing
the segments from the shaft, and then by re-
leasing the keys ¢, I allow the pulley to be
revolved without connection with the shaft.

Having now fully shown and described
my invention, what I claim and desire to
secure by Letters Patent of the United
States, is—

e

1. A pulley comprising a separable wood
rim having inwardly divected pairs of arms,
a separable metal hub having outwardly di-
rected single arms each one of which is
adapted to fit between a pair of the first
named arms, means for detachably connect-
ing the arms of the rim with the arms of the
hub, and a mechanism located in the hub for
locking the pulley to a shaft, said means in-
cluding means by which the power applied
to revolve the shaft will inerease the grip
of the pulley thereon.

2. A mechanism for securing a pulley to a
shaft, comprising a pair of sleeves, a ring
connecting the sleeves, a plurality of bear-
ing segments located in the sleeves and
adapted to be moved convergently by the
rotation of said ring to lock the mechanism
on the shaft as a unitary structure, all sub-
stantially as shown and described.

3. In combination with a shaft, a sepa-
rable pulley disposed therearound, a mech-
anism carried in the pulley hub and dis-
posed around the shaft, said mechanism
comprising a pair of two-part oppositely
directed sleeves having centrally directed
tapering slide-ways formed therein, a ten-
sion ring connecting the sleeves, a plarality
of segmental bearings extending from end-
to-end of the combined sleeves and operable
in said slide-ways, said mechanism affording
means whereby the pulley may be rigidly
connected to the shaft or by which it may
be used as a loose pulley and revolve inde-
pendent of the shaft, substantially as sct
forth.

4. A pulley comprising, a two-part rim,
a two-part hub to which the rim is detach-
ably connected, a pair of oppositely disposed
two-part sleeves located in the hub aperture,
a tension ring connecting the sleeves and
adapted to move the sleeves endwise oppo-
site to each other, a plurality of segment
bearings located within the sleeves and
adapted to be moved convergently toward
each other at right angles to the operation
of said sleeves when the sleeves are moved
toward each other, and means for moving
said segments apart when the sleeves are
moved apart. ‘

5. A pulley comprising a separable sec-
tional wood-rim and arms, said arms being
inwardly directed and arranged in pairs, a
metal sectional hub having outwardly di-
rected single projections each of which is
adapted to fit between the pairs of arms of
the rim, suitable means for securing the
arms of the rims to the projections of the
hub, a mechanism located within the hub
with means for adjustably compressing cer-
tain members thereof upon a shaft, said
mechanism comprising a plurality of seg-
mental bearings slidably mounted in a pair
of sleeves and the oppositely disposed sleeves
having guide-ways therein for said bearings
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and means for detachably connecting said
mechanism to the hub, all substantially as
set forth.

8. In combination with a shaft, a sepa-
rable pulley disposed therearound, a mech-
anism carried in the central aperture of the
hub and disposed around the shaft, said
mechanism comprising a plurality of two-
part oppositely directed sleeves having cen-
trally directed tapering slide ways formed
longitudinally thereof and located on the in-
terior walls thereo?, a tension ring connect-
ing the sleeves by 1'1ght and left threads,
means whereby said ring may be rotated,
a plurality of bearings having their periph-
eries formed tapering to correspond with
and operate in said slide-ways, means for
retaining said bearings in the slide-ways
and tending to release said bearings from
connﬂction with the shaft.

. A pulley compmsmo a separable wood
rim b aving inwardly directed pairs of arms,
a sebalable metal hub having outwardly di-
rected single arms each one of which is
adapted to fit between a pair of the first
named arms, means for detachably connect-
ing the arms of the rim with the arms of
the hub, and a mechanism located in the
hub for locking the pulley to a shaft, said
mechanism mcludmo means by which the
power applied to revolve the shaft will in-
crease the grip of the pulley thereon, all sub-
stantially as shown and described.

8. A mechanism for securing a pulley to
a shaft comprising, a tension ring, a pair of
sleeves overlapping the tension ring, a plu-
rality of bearing segments located in the
sleeves, an open spring band carried within
the bearing segments and adapted to be con-
tracted by the rotation of said tension ring
to lock the mechanism on the shaft, all sub-
stantially as shown and described.

9. In combination with a shaft, a sepa-

rable pulley disposed therearound and com-
prising in combination a mechanism carried
in the pulley hub and disposed around the
shaft, said mechanism including a pair of
two-part oppositely directed sleeves each
p“dl having a plurality of centrally directed
apermo oulde ways formed therein, a sepa-
rable tension ring connecting the sleeves, a
plurality of bearing segments extending
from end-to-end of said sleeves and operable
in said guide-ways, said segments having
their inner central portion rvecessed and
one piece open spring band positioned there-
in affording means whereby the pulley may
be wigidly connected to the shaft or by
which it may be used as a loose pulley and
revolved independent of the shaift, all sub-
stantially as set forth.

10. A pullev comprising a two part rvim,
a two part hub to which the rim 1s det ach-
ably connected, a pair of oppositely disposed
two-part sleeves interlocked together and lo-

971,356

cated within the hub aper tule, a tension ring
connecting the sleeves and adapted to move
the sleeves endwise opposite to each other,
a plu;ality of bearing elements located with-
in the sleeves with their central inmer por-
tions secured therein to permit the engage-
ment of an cpen band therein to rotate free
of the said shaft when said sleeves are
moved together and adapted tc move said
seginents against the shaft, and means for
moving said segments radially apart when
the sleeves are moved apart for the purpose
set forth, all substantially as shown and de-
seribed.

11. A pulley comprising a separable sec-
tional wood-mm and arms, said arms being
inwardly directed and arranged in pairs, a
metal secticnal hub having outW‘u*dly di-
1ected single plO“eCth 18, each of which pro-

jections is adapted to fit between the arms
of a pair of arms of the rim, means for se-
curing the arms of the rims to the projec-
tiong of the hub, a mechanism located within
the hub, a separable bearing body compris-
mng a plumlity of bearing segments disposed
around a shaft with their e\tenor ends re-
duced in size and mounted in a pair of op-
positely disposed sleeves having guide-ways
te fit over the conical portions thereof, an
inner spring band positioned centrally with-
in the bearing portions, a tension ring, hav-
ing right and left threads, positioned with-
in the overlying end portions of said sleeves
and meshing therewith for compressing cer-
tain members upon a shaft.

12. In combination with a shaft, a sepa-
rable pulley disposed therearound, a mech-
anism carried in the central aperture of the
Lub and disposed around the shaft, said
mechanism comprising a plurality of two-
part oppositely directed sleeves lnvino cen-
trally directed tapering guide-ways formed
longitudinally thereof and located on the in-
terior walls thereof, said sleeves having on
their adjacent side-margins tongues and re-
cesses that slidably 1ntellock said sleeves
overlying a tension ring having threaded
porflons mﬂshmg, right and le ft with por-
tions of the said sleeves Whereby said ring
may be rotated, a plurality of bearing mem-
bers having their peripheries for med taper-
ing to correspond with and to operate in
said guide-ways, means for retaining said
bearing members in the guide-ways and
tending to release said bearing members
from frictional contact with the shaft, all
substantially as set forth.

13. A puﬂey comprising a separable sec-
tional wood-rim and lel"ls. said arms being
inwardly directed and arranged in pairs, a
metal sectional hub having outwarliy di-
rected single projections each of which is
adapted to fit between a pair of arms of the
rim, suitable means for securing the arms of
the rim to the projections of the hub, means
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for securing together the sections of the hub,
a mechanism located within the hub com-
prising a plurality of bearing segments hav-
ing their side margins parallel and their
outer end portions formed as reversed
cones their inner central portions being re-
cesses to permit the engagement of an open
spring band therein said band having
formed on its periphery a plurality of op-
positely disposed spring ledges to engage
the side margins of said segments, a plu-
rality of oppositely disposed sleeves slidably
engaging said sleeves, a ring connecting the
sleeves and affording means for drawing the
sleeves together and for radially adjusting
the segments around a shaft, substantially
as set forth.

14. A mechanism for securing a pulley to
a shaft, comprising a pair of sleeves slidably
mounted within the central aperture of a
pulley-hub, said sleeves having a plurality
of interlocking sections with their inner

£

flanged end portions threaded right and
left and overlying a sectional tension ring
having its exterior side portion threaded
and engaged thereto, said sleeves having
formed on their interior walls a plurality
of oppositely disposed guide ways, an open
spring band carried centrally within the
said bearings the same being free to con-
tract by the radial action of the bearing seg-
ments provided by rotation of the said ten-
sion ring to leck the mechanism on the shaft
as a unitary structure whereby it may be
revolved loose on a shaft when said frie-
tional contact is released.

In testimony whereof I have hereunto
subseribed my name to this specification in
the presence of two subscribing witnesses.

FRANCIS ELLSWORTH BUXTON.

Witnesses:
E. B. Kung,
V. M. Buxron.
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