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UNITED STATES PATENT OFFICE.
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To all whom 1t may concern.:

Be 1t known that I, Wirris H. Hanreron,
a citizen of the United States, residing at
Canaseraga, in the county of Allegany “and
State of New York, have invented certain
new and useful Improvements in Power-
(Gearing, of which the following is a speci-
fication.

My invention relates to an improved
power - gearing whereby rotary motion 1s
converted into linear motion at a oreatly re-
duced speed ; it being especially designed for
use in conjunction with a fence yire- ~-clamp
so as to stretch the wires preparatory to fas-
tening to the fence posts, but 1t is clearly
apparent that it may be used in all places
where a poweriul slow linear movement is
desired, such as is required in raising heavy
loads, bmdmcf loads of hay, or pmducmO‘
3] powerful pull upon a chain, cable, or simi-
lar object, with a comparativ ely small driv-
Ing force.

I'he objects of my invention are, the pro-
duction of a device of this character which
1s light, strong, and 1nexpensive, and which
1S hlohly eflicient and quickly adjust‘tble to
the various conditions under which it may
be placed into action; to so construct the
device that it will be self- locking against
retrograde action, and will at all times while
1n use sustain the load or strain without the
use of pawls, or other braking or locking-
devices when the driving force is removed
and to otherwise improve on devices of this
character now 1n use.

To these ends, the invention consists In
the construction, formation,
and combination of parts to be hereinafter
described, and more particularly pointed out
in the appended claims.

Retference is to be had to the accompany-
ing drawings 1n which corresponding nu-
merals of reference refer to corresponding
parts in the several figures.

Figures 1 and 2 are opposite side eleva-
tions of my improved device. Kig. 8 is a
top plan view of the same. Fig. 4 1s a dia-
metral section taken on line z—w, Fig. 1.
Fig. 5 is a diametral section taken on lme
y—y, Fig. 1. Fig. 6 1s a perspective view
of the inner end of the operating-handle.
F1g. 7. 1s a section taken on line z—2, Hig. 5.
Fw 8 1s a detached perspective view of the
external oear with its integral parts.

arrangement,

19 1s a dlagrammatic view of the internal

gear showing the manner of generating the
teeth therein. I f1g. 10 18 a dlaﬁrammatlc
view of the external oear, showmg the man-
ner of generating the teeth thereon. Fig. 11
2 side elevation of the intermeshed gear-
mg showing the manner of forming the
flanks and faces of the teeth. F; 1. 12 18 a
side elevation of the complete intermeshed
oears. -

The reference numeral 1 designates a wire
clamp having the wires 2 of a fence clamped
therein, which wires are to be Stretched by
my 1mprm ed device 3, preparatory to fas-
tening to the fence posts As hereinbefore

' stmted I do not wish to confine myself to

con’ junctive use with a wire clamp, but
simply illustrate the device in use for one
oI many purposes to which it is adapted.

4 designates an external O*ear—wheel which
may either be fastened to the object to be
moved or to a fixed object or anchor; but

I have herein shown the same eonnected to

the object to be moved, illustrated as the
wire-clamp above referred to. Said gear
has formed integrally therewith a loop 5
having a contracted outer end and an arm
6 arr anoed at an angle to said loop and hav-
Ing at its outer extremlty a slot 7 for con-
nection with the wire clamp. Loop 5 and
arm 6 may, however, be separably formed
and applied to gear 4 1n any practicable
manner. A chain 8 1s provided for connec-
tion between loop 5 and the wire-clamp; it
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having one end thereof secured to said

clamp and at a sultable point it is passed
through the enlarﬂ*ed portion of loop 5 and

| dmwn into the contracted end of the latter

to cause one of the links of the chain to en-
gage the sides of the loop so as to securely
connect 1t thereto.
of connection of chain 8 to the said loop
canl be changed to vary the line of pulling
strain, as may be required; and by reason
of the points of the connections of said chain
and arm to the wire-clamp being some dis-
tance apart, wabbling or rotation of the
device 1n a pl*me perpendlcular to the line
of straining force is impossible, thus as-
suring a fixed position when under strain.
Gear 4 is arranged within and meshes
with an internal gear 9 and has the teeth
of the latter meshing therewith. Said in-

Fig. | ternal gear has a central opening 10 in

In this manner the point.
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which fits a sleeve or bushing 11 formed on
an operating - handle 12 at “the inner end
therecof. Said bushing is provided with a
bore 13 arranged eccentrically theremn and
passing through said bore is a stud 14 ex
tending a xmllg i om the gear 4. Said stud
pi_mects through said bore and has 1ts outer
end threaded to receive a securing-nut 15;
or if desired, a washer and cotter-pin may
be used at Lh1s point. In this manner, the
narts are maintained in operative relation,
and 1 pon revolving the Opbmtmmhfmdle.
the bushing revolves yithin the opening 1n
the internal oear and around the stud of the

external gear. Hince the external gear 4 is
hek in a fixed position, 1t follows “that the
internal gear 9 must travel around said
external gear and that by reason of its being
mounted on the eccentric bushing and being
in mesh with the external gear, it is given
a combined oscillating and 1otq1y motion
whereby each tooth thereof is caused to en-
oage the teeth of the external gear succes-
51?61"3’ causing a very slow 10t*11y motion of
e internal oear, advancing one tooth upon
the external gear during a complete revo-
lution of said eccentric bushin

The eccentyicity or throw of the eccentric
bushme 11 is in a plane at a right-angle to
the opemtmo “handle so that the Gleﬂtest
strain will be exerted upon the bushmo when
the handle 1s passing downward, and Nini-
mum strain will occur when the handle is
moving upward. This 1s particularly de-
sirable in a hand- operated device, as the
oreatest resistance -1s encountered during
that portion of the revolution when most
power can be exerted on the operating-han-
cdle, and the variable work on chain 22 thus
harmonizes with the variable etiort one 1s
able to exert upon the operating-handle.
The internal gear 9 has a chain, rope, or
cable-bearing periphery; herein shown in
preferred form, with two circumferential
series oi teeth 17, and its construction com-
prises 11 Integral form, a hub 18, radial arms
19, and a rim 20 having opemnos 21 between
the arms. The teeth 17 are arranged in
pairs and 1n planes central between said
arms o that the links of a chain 22 lying

fiat against the ]38111‘)1161} of the wheel Wﬂl

enter the spaces between the successive pairs
of teeth of the two series, while the links
standing perpendicular to the face of the

wwheel 11m entﬂr the openings 21 between the
arms 19 and the spaces between alined teeth.
Chain 22 is secured to an anchor or fixed
point, and upon revolving the operating-
handle 1t is apparent that the device is
drawn toward the anchor or fixed point by
reason of its moving along the chamn in a
manner similar to a gear-wheel traveling
apon a gear-rack. When lifting a load and
for many other purposes, the arm 6 and
chain 8 may be secured to an anchor or fixed
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point while the chain 22 is attached to the

object to bemoved. The eccentric bushingis
of a length to provide a good bearing for
the internal gear and so that it extends be-
vond the line of strain of chain 29, thus
assuring a solid bearing for the internal
oear- wheel.

In order to plorhme a self-locking device
under strain, without the use of pawls,
bralkes, or other similar devices, and to ob-
tain the oreatest recduction 1n speed, the
0ears should difter by a smgle tooth so that
the internal gear acdvances onlv one tooth
during a complete revolution of the eccentric
bushing. When so constructed, the axes of
the gears are so close together that 1t 1s 1m-

‘possible to reverse the oears by tension on

chain 22. That these gears may be so nearly
equal in diameter, and their teeth clear and
work together, 1t 1s necessary to pro vide a
special form of teeth. This I accomplish
by forming epicycloidal teeth generated or
described by rolling or gener atmo circles of
a size 1n diameter equalmo or less than one-
half the difference in diameter of the two
pitch circles of the gears; but preferably
one-halt of said differe ence, as clearly shown
mm Higs., 9 and 11; n which 23 is the pitch
circle of the internal gear, 24 the pitch cirele
of the external gear, “and 25 the rolling or
generating circles. When so for ‘med, “the
feeth not only properly escape, but the Taces
of the teeth of the internal gear will work
against the faces of the teeth of the external
ogear along the medial circle 26 indicated 1n
broken lines in IFig. 11, which 1s a mean be-
tween the pitch circles of both oears. 1his
results in a long arc of contact with very
small obliquity of action and minimum slid-
ing action of the teeth upon each other, and
this also o1ves a very short and consequent y
8 very stronﬁ tooth, so that the gears may
be made sm"zll 1very light, and powmhﬂ
but to further reduce the size of the oears,
the height of the teeth are reduced so that
the toothed Tim or flange of the internal
oear need not be as thick as would be neces-
sary 1f the exact form of teeth generated by
the rolling or generating cireles were ro-
tained. The reduction in height of the teeth
also renders the same more effective.

The gears herein shown are in the ratio of
five to six; the arc of contact and obliquity
of action bemo as satistactory as in a wheel
of a much larger number of teeth formed in
the ordinary way with a rolling or generat-
ing circle six times the pitch at least. By
using a larger number of teeth for the gears
but 1"eh'I11110 the difference of one tooth be-
tween them, these advantages are amplified.

Vhile my invention 1s deswned primarily
tor use in exerting a slow and powerfnl pull-
ng action upon a chain, cable or other ob-
]ﬂct with a comamratwely small driving
force, it is clearly apparent that 1t would re-

70

79

80

00

100

105

110

115

125

130



o

10

15

955,458

quire only the skill of an ordinary mechanic
to connect the internal-gear with mechanism
to be revolved, so that powerful and slow
rotary movement can be obtained instead of
the lineal movement described.

Having thus described my invention, what
I claim 1s,—

1. A device of the character described,
comprising an external gear held against
rotation and having a stud extending axially
therefrom, an eccentric rotatable on said
stud, and an internal gear mounted on said
eccentric and 1n mesh with said external
gear. '

2. A device of the character described,
comprising an external gear held against
rotation and having a stud extending axially
therefrom, an operating-handle having an
eccentric bushing at its inner end fitting onto
sald stud and revoluble thereon when actu-

ating said handle, and an internal gear

3

motunted on said bushing and being in mesh
with said external gear.

3. A device of the character described,
comprising an external gear held against
rotation and having a stud extending axially
therefrom, an operating handle having an
eccentric bushing at its inner end fitting onto
sald stud and revoluble thereon when actu-
ating said handle, said bushing having its
eccentricity or throw in a plane at an angle
to the handle, and an internal gear mounted
on said bushing and being In mesh with
said external gear. '

In testimony whereof, I have aflixed my

signature in the presence of two subscribing
witnesses.

WILLIS H. HAMPTON.

Witnesses:
CHas. A. SHaY,
Oscar E. Saay.
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