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To all whom it may concern:

Be it known that 1, Josera G. O’KELLY a
citizen of the United Sta,tes, and a resident, ot

Chicago, in the county of Cook and State of

Illinois, have invented certain new and useful
Improvements in Differential (xearing, of
which the following is a full, clear, and exact
description.

Heretofore differential gearing has been
made in which the actuating-gears revolved
in planes in right angles to each other and oc-
cupled coneldemble space.

The object of my invention 18 to ‘[JI‘OVldG
differential gearing which 1s more particu-
larly adapted for windlasses, but can be used
in conjunction with other mechanism, the

gears of which all operate in the same or par-

alle] planes and can be arranged in a very com-
pact space, and is adapted to increase power
and decrease speed; and a further object of
my invention is to apply this improved gear
to a peculiar knockdown construction of

pulley and block, the sheaves of which are.

so constructed as to prevent creeping and
fleeting of the cable or rope used in conjunc-

“tion therewith, while at the same time ob-
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taining a much better purchase or grip on
said cable or rope at a much less expenditure
of friction. This I accomplish by the means
hereinafter fully described and as particularly
pointed out in the claims.

In the drawings, Figure 1 is a side eleva-
tion of my invention. Flﬂ' 9 18 a transverse
section thereof, taken on dotted line 2 2 look-
ing in the direction indicated by the arrows.
Kig. 3 1s an end elevation of the same. Ifig.
4 1s a similar view, but with the sprocket and
revoluble interior gear removed and portions
of the windlass-frame broken away. Fig. 5
is a detall view showing the reverse side of
the revoluble interior gear. Fig. 6 is a lon-
oitudinal central section of the windlass and
differential gearing, taken in the axial plane
of the pulley-shafts. Fig. 71s a transverse
section taken on dotted line 7 7 looking in
the direction indicated by the arrows. Kig.
8 1s a detail view showing the reverse side ot
the stationary interior gear. IKlg. 9 1s simi-
lar to Fig. 7, but with the transmission-gear
and the stationary interior gear removed to
expose the circular plate to which the second
train of idle gear is suitably journaled. Fig.

10 is a detail view of the transmission-plate
connecting the revoluble and stationary mul-
tiple gearing, looking at it from the reverse
Figs. 11 and 12 are detail views show- |

side.

' ing perspectively longitudinal and transverse
sections of the reversing-pawl. Higs. 13 and
14 are detail views showing, respectively, op-
posite ends of a section of the knockdown

-sheave of the pulley and block to which my

improvements are applied.

In the drawings, I3 represents a suitable
frame which provides suitable bearings for
the main shaft D and has projecting laterally
from suitable arms radiating from its central
portion 1n which said befumes are located
lugs @ @ @, which are located at points pret-
embly eqmdmmut from each other and from
the main shaft.

Main shaft D extends beyond its bearings
in side frame B and immediately next the
same has keved to 1ts extension % a circular
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plate I, whose diameter is snch that 1ts cir-

cumference comes within the embrace and ap-
proaches very near lugs 2. Projecting in
parallel planes to and at equal distance from
the axis of the main shaft from the face of
plate I opposite side frame B are three bear-
ing-studs 7 m m, located at equal distances
apart, and journaled on these studs are cor-
responding idle pinions M'. The teeth of
these pinions nearest the drive-shatt are en-
oaged by a loose king-gear », from which they
derive motion, and are engaged at points
diametrically opposite gear » by the teeth of
the interior gear M. lhe circumference of
the interior gear M is about the same as that
of the plate K and 1t has suitably pivoted or
otherwise secured to its periphery three lat-
erally-reaching dogs o, which are located at
equal distances apart and are adapted when
said gear 1s in 1ts proper relative position to
fit over and engage lugs @ « « of side frame
B to hold said interior gear stationary. The
side of this stationary interior gear M next
plate I is open. Its opposite side, however,
is, with the exception of an enlarged central
opening therethrough, closed. The loose
king-gear 7 has concentrically connected to the
side thereof opposite plate IC, preferably by
a short neck, a ratchet N, which when in
proper position is seated or comes within the
enlarged central opening of the closed outer
side of the stationary intertor gear M, to the
diameter of which 1ts })QI‘lthl y nearly corre-
sponds.

The outer marginal edge of the central open-
ing of gear M is promded with an inner annu-
lar bead O and with an outer annular bead O
concentric therewith, thus forming an annu-
lar oroove in which is seated a clutch-ring P.
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The muner annular bead O is at points equi-
distant apart cut away or recessed, and in
these recesses are seated pawls p. The end
of these pawls opposite that opposed to the
teeth of the ratchet (which they are adapted
to engage) is pivoted by means of lateral studs
projecting therefrom and entering suitable
bearings in the web forming the outer side of
the stationary interior gear M. The normal
position ot these pawls 1s such that their en-

gaging ends come within the periphery de-

Scnbed by the ratchet and are normally in

engagement with the teeth of the same. This
inward movement of sald engaging ends,
however, 1s limited by the opposite pivoted
ends thereof bearing against the adjacent end

- wallof therecess in which the pawlsare seated.

Projecting longitudinally from the outer
angles of the pivoted end
extension or finger ', which enter angular
recesses P’ 1n the mnner circumference of the
cluteh - ring P substantially as shown, and
bearing outward against the portion of said
pawls between their pivots and engaging ends
are leaf-springs ¢, the extremities of which
opposite sald pawls are secured and confined
1n or to the inner circumference of the ring
P at points near the ends of the recesses next
the engaging ends of the pawl. The opera-
tion of this clutch is such that when the ring
P 1s moved from right to left the -extensions
2" of the pawlsare pushed inward, thus with-
drawing the engaging ends of said pawls from
the ratchet, and when the power required to
again move sald ringe is withdrawn the action
of the springs automatically return ring P to
1ts normal position. The initial movement of
thering P IS obtained by means of an L-shaped
brip Q, which 1s pivoted at 1ts angle

to the
adjacent side of the internal gear M outside
of the outer annular bead O? through a recess
into which itsshorter arm extends and engages
the end walls of a recess made in the outer
circumference of the ring which it enters.
When the end of the trip farthest from the
ring 1s moved away from the same, said ring

1s given & slight rotary movement, and when

the trip isreleased the automatic return move-
ment of said ring restores said trip to its origi-
nal position. _ |

Secured to the side of the ratchet N oppo-
site gear n 18 a concentric circular plate R,
whose diameter corresponds to the outer cir-
cumference of the inner bead O, against which
1t bears and has moving contact. Plate R is
provided with three bemlno—studs projecting
from the side or face theleof opposite the
ratchet, thatare located atequal distancesfrom
the center of the plate and are arranged at
equal distances apart. Journaled on these

studs 18 a primary train of idle pinions s,
which are engaged at points nearest the shaft
by an initial Lmﬂ -gear S, which is loose on
that portion of the GXEBH‘SIOD % of the main
shaft extending beyond plate R, where the

of each pawl isan

- of the stop-lugs W.

804,405

latter 1s stepped to 4 less diameter. These
idle pinions s s & are engaged at points dia-
metrically opposite gear S by a revoluble in-
terior gear T, the side of which next plate R
is opened and the outer or opposite side of
which ] I8 all closed excepting a central open-
ing sutficient for the ontwardly-extending ser-

rated boss # of the king-gear S to pass e ough
to an extent sufficient for the sprocket- Wheel
V to.be slipped over the same and be retained
thereon by means of a washer and nut screwed
onto the end of the main shaft.

The operation of my invention is such that
when the sprocket is revolved, as by a chain
or rope, 1t Imparts its motion to the drive-
cear S, and the drive-gear transmits its mo-
tion to the primary train of idle pinions s« s.
If the interior gear T was free to revolve at
all times, the action of these primary idle pin-
lons would simply cause said interior gear to
revoive. - In order, therefore, to communi-
cate the power apnhed to the smochet to the
other parts or members of my invention and
uitimately to the main shaft D, it 1s neces-
sary to provide some means for holding the
said revoluble interior gear stationary. This
I accomplish by means of a series of dogs
» 2 2, that are fulcrumed at ‘about their cen-
ters ot length to the outer circumference of
the revoluble interior gear at equal intervals
apart. The body of these dogs conform -to
the curvature of the outer circumference of
saic gear T and are longitudinally positioned
thereon. One end of these dogs projects out-
wardly and toward the stationary interior
geartotorm hooks s, which are adapted toen-
gage stop-lugs W W W, projecting from the
acdjacent side of the internal gear M, arranged
in the circumterential plane of the outer bead
O? thereof at equal distancesapart. The side
of lugs W opposing the beveled back of the
hoolks 20 when the internal gear T was travel-
ing from left to right is correspondingly bevy-
eled, and the opposite side thereot is prefer-
ably slightly undercut to securely hold the
sald hooks and through said pawl hold and
prevent interior gear M from revolwvi
1t 1s attempted to move gear T from right to
left. The extremities of dogs v » » opposite

I the hooked ends thereof are preferably pro-
vided with V-shaped niches therein, which are

adapted to engage lugs 7, projecting radially
from the circumference of circular plate R
sutticient to be engaged by said dogs, and thus
by connecting gear T and the king-gear »
(through plate R and ratches N) cause said

gear I and gear 2 to move in the same direc-

tion as sprocket V when the latter moves from

lett to right, and the machine would then op-

erate Just the same as 1f sprocket V was con-
nected directly to king-gear n. When the
dogs » 2 are moved to thus engage lugs z,
their hook-shaped ends are moved outward
by their engagement with the beveled sides
The operation of
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dogs 1s stich that when being carried from
right to left they will either engage stop-lugs
W or lugs Z, according to the obliquity of
their position to the transverse plane of the
gear I, and when they engage lugs W they
clear lugs V, and vice versa.

- What I claim as new 18—

1. In a differential gear, a main shaft, an
interior cear loose on said shaft, a circular
plate loose on said shaft and adapted to re-
volve with the interior gear, means cooperat-

ing with said internal. gear for revolving said

plate when said interior gear 1s disengaged
therefrom, comprising idle gears carried by
sald plate and engaged by said interior gear,
and a king-gear loose on said shaft, in com-
bination with devices for communicating the
motion of said circular plate to said shaft.

2. Inadifferential gear, a mainshaft, a plate

keyed to said shaft, idle gears carried thereby,

a king-gear loose on said shaft engaging said
1dle gears, a ratchet and a circular plate made
integrant with and concentric to said king-
oear, In combination with a stationary inte-
rior gear, 4 pawl connected to said interior
oear and adapted to engage said ratchet, and
means for actuating said circular plate.

3. Inadifferential gear, a main shaft, a plate
keyed to said shaft, 1dle gears carried thereby,
a king-gear loose on said shaft engaging said
idle gears, a ratchet and circolar plate made
integrant with and concentric to said king-
oear, 1n combination with a stationary inte-
rior gear, 1n the central opening of the outer
closed side of which said ratchet is seated,
a pawl pivotally connected to said interior
gear,and asurrounding spring-returnable con-
centric ring the movement of which actuates
said pawl, and means for actuating said cir-
cular plate and said interior gear.

4. Inadiflerential gear, a main shaft, a plate
keyed to said shaft, secondary idle gears car-
ried thereby, a king-gear loose on satd shaft
engaging said idle gears, a circular plate in-
tegrant with and concentric to said king-gear
and a stationary interior gear engaged by said
secondary idle gears, in combination with pri-
mary idle gears carried by said circular plate,
a revoluble interior gear surrounding and en-
oaging sald primary idle gears, and a king-
ogear loose on sald shaft actuating said pri-

“mary idle gears, a plate and ratchet connect-
1ng said revoluble interior gear and king-gear

and means for operating the same.

5. Inadifferential gear, a mainshaft, a plate
keyed to said shaft, secondary idle gears car-
ried thereby, a king-gear loose on said shaft
engaging said idle gears, a circular plate inte-
orant with and concentric to said king-gear

and a stationary interior gear engaged by said
secondary idle gears, having a lug projecting

from the web of its outer closed side, 1n com-

bination with primary idle gears carried by

said circular plate, a revoluble interior gear
surrounding and engaging said primary idle

gears, means for revolving said last-mentioned
interior gear and a dog pivoted thereto
adapted to engage said lug of said stationary
interior gear, and a king-gear loose on said
shaft, a plate and ratchet connecting said
revoluble interior gear and king-gear and ac-
tuating sald primary idle gears and means for
operating the same.

6. Inadifferential gear, a main shaft, a plate

keyed to said shaft, secondary idle gears car-
ried thereby, a king-gear loose on said shaft
engaging said idle gears, a circular plate inte-
orant with and concentric to said king-gear,
and provided with a lug projecting from the
periphery, and stationary interior gear en-
caoed by sald secondary idle gears, primary
idle gears carried by sald circular plate, a rev-
oluble Interior gear surrounding and engag-
ing said primary idle gears, a dog pivoted
thereto and adapted to engage said Iug of said
circular plate and means for operating sald
niechanism. |

7. Inadifferential gear, amainshatt, a plate
keyed to said shatt, secondary 1dle gears car-
ried thereby, a king-gear loose on said shaft
engaging sald idle gears, a circular plate inte-

orant with and concentric to said king-gear

and having a lug projecting from 1ts periph-
ery, and a stationary interior gear and hav-
ing a lug projecting from the web of 1ts closed
outer side, in combination with primary idle
oears carried by said circular plate, a revolu-
ble interior gear surrounding and engaging
sald primary idle gears, a dog pivoted to said
revoluble interior gear and adapted to oper-
atively engaoe the lug of said circular plate
and the luge of said stationary interior gear,
and a king-gear loose on said shaft actuating
said primary 1dle gears, and means for operat-
1ng the same.

8. A differential gear for reducing the speed
and increasing the power of the force applied
to operate the same comprising a main shaft
a revoluble interior gear loose thereon, and
a revoluble circular plate also loose there-
on, and means for operating the same said
interior gear operatively engaging said eir-
cular plate through dogs fulerumed upon
the same which engage stops upon said plate
and adapted to revolve said plate when sta-
tionary as well as when revolving therewith
and means for holding the same stationary.

9. Inadifferential gear, a main shaft, a plate
keyed to said shaft, secondary idle gears car-
ried thereby, a king-gear loose on said shaft
engaging sald idle gears, a ratchet and a cir-
cular plate having a lug projecting from 1ts
periphery and both said ratchet and circular
plate made integrant with and concentric to

sald king-gear, in combination with a station-

ary interior gear, pawls connected to said sta-
tionary interior gear and adapted to engage
said ratchet, a revoluble interior gear loose

on sald main shaft operatively connected to
sald circular plate, and a dog connected to
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said revoluble interior gear adapted to en-
oage the lug of said cn“cular plate, and means
for actuating sald gears.

10. In a dlﬁerentlal gear, a main shaft, a
plate keyed to said shaft, idle gears carried
thereby, a king-gear loose on said shaft en-
gaging sald 1dle gears a ratchet and a circular
plate made integrant with and concentric to
said king-gear, and a stationary interior gear
having a lug pr()Je{_,tmo' from the web of its

el osed outer 51de in combination with a cluteh-

ring a pawl connected to said stationary 1In-
terior gear and adapted to engage said ratchet
arevoluble interior gear operatively connect-
ed to said circular plate a dog connected to
said revoluble interior gear achpted to engage
the lug on said plate, and means for ‘Lth;la.tll’]G
sald gears.

11. In a differential gear, a main shaft a
plate keved to said shaft, idle gears carried
thereby, a king-gear loose on said shaft en-
oaoing sald idle gears, a ratchet, a circular

plate having a lug projecting from its periph-

ery and together with said ratchet made in-
tegrant with and concentric to said king-gear,
and a stationary interior gear having a stop-
lug projecting from the web of its closed side,
in combination with a pawl connected to said
stationary interior gearand adapted toengage
sald ratchet, a revoluble interior gear loose on

804,495

the main shaft and operatively connected t0
sald circular piate, a dog connected thereto
and adapted to engage the lug of said circular
plate and a stop-lug of said stationaryinterior
cear, and means for actuating said gears.

12. In a differential gear, a main shatt, a
plate keyed to said shaft, a series of 1dle gears
carried thereby, a king-gear loose on said
shaft and engaging said idle gears, a ratchet,
a circular plate, having a lug projecting from
the periphery thereof and together with said
ratchet made integrant with and concentric to
said king-gear, in combination with a station-
ary gear 1in the central opening of the outer
closed side of which sald ratchet isseated and
having a stop-lug projecting therefrom, a se-
ries of pawls connected to said stationary in-
terior gear and a surrounding concentric ring
engaging said pawlsto effect the release move-
ment thereot, a revoluble interior gear loose
on sald shaft and operatively connected to said
circular plate, a dog connected to said revo-
luble interior gear and adapted to engage the
lug of said circular plate and the stop-lug of

| Sald statlonary interior gear, and means for

actuating said gears.

| JOSEPH Gr. O'KELLY.
Witnesses:
M. FRrier,
Fravk D. THOMASON.
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