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~and FKig. 2 a face view, of a portion of the op-
- erative parts shown by separating the latter

~ shown 1In said last-named figures, as fully de-
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- tosaid shaft. The said disk 7 has fixed therein
~a-series of pins w by one end, the opposite
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and 2,) 2 indicates the shaft of the hoisting

- face of said disk, as shown in Fig. 1, said pins

‘wholly in black and others of the series in
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To all whom it may concern.: _
Be 1t known thatl, GRORGE F. CLEMONS, a -
citizen of the United States, residing at Spring-
field, in the county of Hampden and State of
Massachusetts, have invented new and use-
ful Improvements in Differential Hoisting
Mechanism, of which the following is a speci-

fication.

This invention relates to differential hoist-
ing mechanism, the object being to provide
Improved means for engaging the eccentric-
ally-rotating element of the apparatus with
other parts of the device, whereby frietion is
avolded to a greater extent than heretofore
and a longer leverage is obtained; andthe in-
vention consists in the peculiar construction
and arrangement. of the parts of the device,
all as hereinafter fully deseribed, and pointed
out in the claims. o

In the drawings forming part of this speci-
fication, Figure 1 is a longitudinal section,

on line 2 2, Fig. 1, said figures illustrating
differential hoisting mechanism embodying
my improvements. Figs.3 and 4 are similar
views to Figs. 1 and 2, and they illustrate a
slightly - modified construction from that

scribed below. Fig. 5illustrates a detail part
below described. Fig. 6 is an end view, and
Kig. 71s a side elevation, of the hoisting de-
vice arranged in a supporting-frame for prac-
tical operation.

In the drawings, (veferring now to Figs. 1

device, and 7 indicates a metallic disk keyed

ends of which pins project beyond the inner

being arranged in circular position and equi-
distant from the axis of the shaft 2. Certain
of said pins 2 have their positions indicated

dotted lines in Fig. 2, showing substantially
their operative relations to other similar pins
in the spur-gear of the device, below de-
scribed. A sleeve 3 is fitted to rotate on said
shaft 2, and is held in position thereon by a
nut z, secrewed on the end of the shaft against
the end of said sleeve. An eccentric 50 is

formed on the inner end of said sleeve 3, and

on said eccentricis fitted a spur-gear 5, within

| which said eccentric has a rotary motion.

1The said spur-gear 5 has a series of pins a
fixed by one end therein and having the op-

posite ends thereof projecting beyond the side

of said gear, substantially identical with the
pins w in the said disk 7. The pins ¢ of the
spur-gear have loosely fitted thereon the me-
tallic collars ¢, which collars have a rotary

‘motion on the pins of the gear when brought

into engagement with the pins w of the disk
7, as below described, and thereby more or
less friction between the engaging surfaces of
sald pins is obviated; but,if desired, the said
collars may be omitted and the two series of
pins, respectively those of the disk 7 and of
the spur-gear, may be permitted to engage
directly with each other. The said pins «
and w, or the said projecting portions there-
of, on the disk 7 and the spur-gear 5 oc-
cupy parallel positions, as shown in Fig. 1.
A winding-spool 4, around which a cord or
chain is wound when the device is employed
tor hoisting articles to which said chain is at-
tached by one end, is adapted to be rotated
on the said sleeve 3, and has on its end, op-
posite the side of the disk 7, an internal gear
6, sald internal gear being formed, preferably,
integral with said spool by casting or other
suitable means. The sald spur-gear 5 is
adapted to engage with the said internal
gear 6 in the manner indicated in Fig. 2. Ro-
tary motion isimparted to the eccentric-bear-
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ing sleeve 3 by a crank J orby a driving-pul-

ley, as shown in Fig. 7, according to the work
to which the device may be applied, thereby
adapting it to be operated by hand or by
power. o -

The device .is ordinarily mounted in a
frame K, substantially such as is shown in
Figs. 6 and 7, and when so mounted a retain-
ing-strap 8, rigidly attached by one end to a
part of sald frame, encircles the disk 7, and
through the angularly-projected end portions
of said strap, as shown in Figs. 1, 2, 3, and 4,

is placed a screw-bolt. K, whereby the ends of

said strap are drawn together, causing the
strap to so clamp the disk 7 that the said disk
18 held fixed in relation to the eccentrically-
rotating spur-gear 5, said digsk being so held
when the sleeve 3 is rotated to lift articles by
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winding a chain or cord onto the spool 4; but
when it is desired to let the device run down
freely, for the purpose of dropping the end ol
the cord or c¢hain more quickly than it would
be if the motion of the sleeve 3 were reversed,
the strap Sis loosened or disengaged from the
disk 7 by unserewing the screw I with any
suitable wrench, and under those conditions
the disk and spool and shaft all rotate freely
to unwind said cord or chain.

In operating the device to hoist articles by
eiving motion to the sleeve 8 and the spur-
oear 5, as above described, while the disk 7
is held fixed, the said spur-gear has an eccen-
trie motion within the internal gear 6, which
is induced by the action of the eccentric 50,
on which it is carried, and by the successive
engagement of certain of the pins « in said
spur-gear during the said eccentric motion of
the latter with the ends of the pins ¢ in the
disk 7 (the latter being immovable) the spur-
cear and the winding-spool are given a ro-
tary movement in the direction in which the
crank or pulley isrotated. Duringtheafore-
said operation of the described parts of the
device the said pins a of the spur-gear make
a revolution around the pins w of the disk 7
in substantially a circle, the engagement of
said pins with each other being only upon
surfaces of very slight area, owing to their
comparatively small diameters, and hence the
friction resulting from said contact 1s very
slight.

The action relatively of said interlocking

3¢ pins is illustrated in Fig. 4, whereln the line
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3 3, which is drawn through the axes of the
shaft 12 and the eccentric 13, passes through
the axes of the disengaged pins ¢ and w, and
the engaged pins of the spur-gear and disk
are on opposite sides of the shaft 12 on a line
drawn about at right angles to and across said
line 3 &.

With the disk 7 held against rotation by
the strap 8, as aforesaid, the winding-spool 4
and the internal gear 6 are incapable of turn-
ing reversely by any weight which is being
hoisted when no power is applied tothe crank
J. because of the engagement of the pins « of
the spur-gear with those of the disk 7.

The section shown in Fig. 1 is taken about
on line 1 1, Ifig. 2.

Referring now to the construction illus-
trated in Figs. 8, 4, and 5 and the mounting
of the hoisting device in a frame, as shown in
Figs. 6 and 7, Fig. 3 is a section about on line
3 8, Fig. 4, and Fig. 4£ shows sections about on
lines 4* and 4, Fig. 3. The shaft 12 m kKigs.
3 and 4 has an eccentrie, 13, formed thereon,
and the eccentrie-sleeve shown in Fig. 1 18
thus dispensed with; but the action of the ec-
centrie itself on the spur-gear in both casesis
identical. The spur-gear 19, Fig. 3,18 sup-

ported on said eccentric and has a flange 14
extending beyond the teeth of said gear, as
shown, in which the pins ¢ are set, instead of
setting them within the pitch-line of the teeth
The spur-gear

of the said gear, as In If1g. 2.

404,958

19 of Fig. 3 has also a circular recess N in one

face thereof. Mo adapt the pulley 15 In this
construction, which answers to the disk 7 1n
that shown in Fig. 1, to the said changed con-
struction of the spur-gear 19, the said pulley
15 consists of a cup-shaped or flan ge-bounded
wall having therein said spur-gear, and hav-
ing a flat metallic ring 16 secured 10 its flange
and extending in a plane at right angles 1o
the axis of shaft 12 over said extended ﬂar}ge
of the spur-gear, and in said flat ring the pins
w, which engage with said pins a, are set.
3y thismeansboth sets of said pins are carried
to positions considerably fartherfrom the axis
of the shaft 12 than they are in Fig. 1, and
the said pins
dirt, and thereby they are kept In better
working condition. |

A stop 17, consisting of a metal segment, as
shown in Fig. 5, is pivoted to the inner side
of the said pulley 15 in such position that 1ts

free end may be swung into engagement in-.

ternally with the rim forming the flan oe-wall
of said recess N in the outer side of thespur-

are much better protected from
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cear 19, as shown in Fig. 5, whereby the cc- -

entric motion of said gear is prevented. By

so preventing the eccentric movement of the

spur-gear the device becomes a simple hoist-
ing-machine in which all of the p arts are ro-
tated by the rotation of the shaft 12 to wind
or unwind a cord which may be attached to
the spool 4. This provision 18 oftentimes de-
sirable when a light load or object is 10 be
quickly lifted or lowered. A crank or pul-
ley is attached to oither end of the shatt 12,
the end of the shaft extending beyond the
end of the hub 20 of the pulley 15, or sald
hub may have a bearing in one of the boxes
of the frame in which the device may be
mounted. The said stop17 has a spring-han-
dle 18 attached to the outer end of its pivot-
pin, on the under side of which is a stop-pin,
as shown, engaging with sockets in pulley 15.
By means of said handle, which swings on
the outer side of the pulley 15, said stop 1is
swung to carry its free end to the position
shown in Fig. 8, or to an opposite position, as
there shown by dotted lines, and when in the

latter the spur-gear is free to act eccentric-

ally, as described. The said stop-pin serves
to hold the stop 17 in either of the above-
named positions. _

The frame E shown in FFigs. 6 and 7 may be
used in which to mount either description of
said hoisting devices; but the provision of a
driving-pulley II (shown on one end of the
shart 12) in lieu of a crank-arm is an obvious
expedient, which is desirable in some uses of
the machine. |

As means for operating the retaining-strap
3 (shown in Figs. 6 and 7) a lever I is piv-
oted by one end to said frame by a stud 5,
and to the inner end of said stud one end of
the strap 8 is attached, said strap passing
around the pulley 15, and having its opposite
end attached to a short arm [/ on said lever.
A spiral spring 7 is interposed between a part
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of the frame E and the lever F to swing the
free end of said lever upward and hold the
strap S normally against the rim of the pul-
ley 15 to prevent itsretation. The lower end
of sald spring is held in place by a fixed stud
which enters its lower end, and a stud m in

- said lever retains the upper end of said spring

IO
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1n place. | |
When the hoisting device is to be run down

free, as above described, the free end of lever

E is swung downward against the spring n,

thereby slightly disengaging the strap 8 from

said pulley. |
- What I claim as my invention is—

1. The combination of mechanism consist-
Ing of a spur-gear carrying a series of pins, a
pulley carrying a like series of pins for en-
gagement with the pins on said gear, a rotat-
able eccentric acting on said spur-gear, as de-
scribed, aninternal gear with which said spur-
gear engages, adapted to have a rotary mo-
tion about said eccentric, and a supporting-
shaft, substantially as set forth. -

2. The combination of mechanism consist-

Ing of a spur-gear carrying a series of pins
projecting from the face thereof, a rotatable
disk orpulley having also a like series of pins
projecting from its face for engagement with
the pins on said gear, a rotatable eccentric
having said spur-gear thereon, a winding-
spool integrally formed with an internal gear
with which said spur-gear engages, said in-
ternal gear adapted to have a rotary motion
about said eccentrie, a snpporting-shaft, and

e

means, substantially as deseribed, for rotat-
ing said eccentric, substantially as set forth.

o. The combination, with a pulley having
a rim and the inwardly-extending flange 16,
having a series of circularly-arranged pins w,

‘projecting inwardly therefrom, of a spur-gear

disposed within said flanged pulley, having
an outwardly-extended and surrounding ring
having a series of circularly-arranged pins
thereon, an internal gear of longer diameter

than said spur-gear surrounding same, and

an eccentric for action on said spur-gear, as

described, substantially as and for the pur-

poses specified. | |
4. The combination, with a pulley 15, hav-

ing a rim and the inwardly-extending flange
16, provided with a series of circularly-ar-

ranged pins w, projecting inwardly therefrom,
of a spur-gear disposed within said flanged
pulley, having an outwardly-extended and
surrounding ring provided with a series of
circularly-arranged pins thereon, and having

the circular recess N, an internal gear of

longer diameter than said spur-gear surround-
ing same, an eccentrie for action on said spur-
gear, as described, and the stop 17, pivoted on
sald pulley for engagement with or disengage-
ment from the rim forming the wall of said
recess, substantially as set forth.

GEORGE F. CLEMONS.

Witnesses: |
WM. S. BELLOWS.
- H. A. CHAPIN,
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