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To all whom it may concern:
Be it known thatI, EDWARD Y. MOORE, of:
Milwaukee, in the county of Milwaukee and
State of Wisconsin, have invented a new and.
useful Improvement in Differential Pulley-
Blocks, of which the following is a desecrip-
tion, reference being had to the accompany-.
ing drawings, which are a part of this speci-
fication. :

This invention relates to new features in a
pulley-block like or similar t6 the block for
which Letters Patent No. 467,513 were issued
to me on January 26, 1892.

The pulley-block which is improved by the
invention,isan apparatus forraising and low-
ering great loads ata slow speed, by means of
a comparatively small amount of power, mov-
ing through a much greater space and at much
greater speed.

The chief object of this invention is to pro-
vide means for locking the active mechanism
in the pulley-block againstreversing itsload-
elevating movements, or in other words, means
for obviating its running down under the
weight of a load. ’

The invention consists in the mechanism
hereinafter described and claimed, in and by
which said chief object is accomplished and
other minor results are secured.

In the drawings, Figure 1, is an elevation
of the pulley-block partly in section, thus dis-
closing features of my invention which are lo-
cated interiorly about the axle. Fig. 2,isa
section of the device on line 2—2 of Fig. 1
looking toward the left. - ‘Fig. 3,1s a top plan
view of the pulley block. Fig.4,is an eleva-
tion of the chain wheel at the right of the line
2—2 in Fig. 1. TFig. 5, is an end view of the
eccentricon the axle, which eccentricis partly
broken away showing a pawl pivoted therein,
in connection with a fragment of the encom-
passing ring and interposed rollers thereby
exhibiting the locking mechanism and illus-
trating its method of operation. Fig. 6,1is a
detail of thepawl. Figs.7and 8show a modi--

fied form of the locking mechanism, and Figs.
9 and 10 show still another modified form of
the locking mechanism.

A is the frame of the pulley-block,which is
of suitable size and form to carry the.opera-
tive mechanism mounted therein. - Thé hook
Bisswiveled inthe top of the frame centrally,

Serial No, 450,150, (No model.)

and is adapted for suspending the pulley-
block. An axle C journaled in the frame is
provided with a fixed chain wheel D. An end-
less chain (not shown in the drawings) runs
on this wheel, and is adapted for rotating the
wheel by hand, to operate the mechanism.
Two other chain wheels E and F, of equal di-
ameter, are mounted revolubly on the eylin-
drical studs. or bosses G, integral with the
frame, which are pierced centrally by the
axle C. The wheels E and F are concentric
with the axle C. A chain H runs on the two
wheels E and F, the chain being so arranged
that it runs over one wheel, as E, from front

to rear or from rear to front, one line of the’

chain being carried diagonally beneath the
wheels and up over the other wheel F in the
same direction as over the wheel E, that is,
from front to rear or from rear to front. The
load is supported on the free ends of the chain,
conveniently by a yoke (not shown in the
drawings) to which the extremities of the
chainareattached. Thisyoke when carrying
aload rises and falls evenly with the extremi-
of the chains pendent from the wheels on op-
posite sides of the axle C.

The chain H as described is integral, and is
conveniently but not necessarily so in prac-
tice as there may instead be two chains one
running on each wheel, E and F, it being only
necessary that the load is supported on two
extremities of the chains, one extremity of
each chain, and that the two extremities de
pend on opposite sides of the axle. '

Interposed between and partially within the
wheels E and I a cylindrical eccentric 11 is
fixed on and rotates with the shaft C.  Two
spur wheels (or double wheel) a greater wheel

12 and a lesser wheel 13 constructed integrally -

and arranged concentric with the eccentric
11, are carried thereby around the axle G, be-
ing mounted free on aring 14 which is rotat-
able about and concentric with the eccentric
11 on antifrietion rollers 15 interposed be-
tween them. The chain wheel E is provided
with internal teeth or gear E’ which meshes
with the teeth of the smaller wheel 13, the in-
ternal gear B’ being considerably larger and
containing more teeth than the spur wheel 13
does, which may differ in ratio but which in
the drawings are thirty-one-in the gear E’
and twenty-five in the wheel 18. The chain
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wheel Fisprovided with an internal gear F’
which meshes with the spur wheel 12, but
which is larger and contains more teeth than
the spur wheel 12 does. The difference in
the number of teeth in the gear F’ and the
wheel 12 may vary as desu*ed but in the.
drawings are shown as being thirty-eight and -
thirty- two respectively, the d]ffelenee (six,
in the device shown) in the number of the.

teeth on the wheels 12 and 13 being the same

as the difference in the number of cogs on the
wheels Eand F.
and 13 and the teeth on the wheels F and 12

- that respectively mesh with each other, are:
15 €O

nstructed with the same piteh, and are so
proportioned as not to wedge upon, strain
or unduly grind each other. These several
wheels and their supporting devices are so
constructed and arranged that the wheels 12
and 13 as they roll around the axle C with
the eccentric 11, are constantly in mesh with
the wheels E and F on that side of the axle
at which the eccentric has the greatest ra-

dius, and are otherwise out of gear therewith.

The double wheel 12, 13, is fitted rotatably
on the ring 14 so that ordinarily and espe-|
cially when the-tackle block is supporting a:

load the ring held to the wheel by frietion ro-:

tates therewith. The bearing surface of the

periphery of this ring is of such -extent and
contacts with the double wheel 12, 13 with so |
much resistance as to obviate the reversing of

themotion of the wheel12and 13 onthering 14

ander the strain on the wheels of ‘the weight ;
of the load even when the load is not counter- .
balancedby force applied through thechainon;
the wheel D and axleC. It onlyremainsthere-:
fore to lock the ring 14 against reversing its:
motion on the eccentric 11 to perfectly lock:
the operative mechanism against running;

down when supporting a weight not-counter-

balanced by force applied through the hand;
chain runningon wheel D. For this purpose;
a pawl 16 pivoted in a recess therefor in the:
periphery of the eccentric 11 is arranged to.
engage the rollers 15 in one direction and
force theroller engaged against the inner wall:
of the ring 14 and directly and indirectly:
against the rollers following in the line of:

motion thereby preventing rotation of the:

ring 14 about the eccentric -against the re-;

SIStance of the pawl. A spring 17 bearing:

The teeth on the wheels E .

against the pawl holds it-up to its wmkyleldy

ingly permitting the rollers to pass the pawl
in one duectlon and to be engaged by it in,
the other direction. This constructlon effect-!
ually prevents the running down of the load.
when unbalanced otherwise than by the fI‘IC-
tion and differentiated or cross strain of the
mechanism.

In the modified form of device shown 1n
Figs. 7 and 8-the ring 18 corresponding gen-:

erally with the ring 14in the first form of de-!

vice is provided mld“ ay between its ends:
with an annular inwardly projecting flange
19 having teeth on its inner edge adapted to
be eno*a(red directly by the pawl 20 pivoted-
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in the peripheral recess in the eccentric 11.
This construction directlyand positively locks
the ring 18 to the eccentric 11 against rota-
tion thereon ina direction opposite to the re-
sistance of the pawl.  In this form of device
there are two sets of rollers 21, 21, one set on
each sideof theflange 19, interposed between
the eccentric 11 and the ring 18 to receivethe
bearing of these parts respectively.

In the modified form shown in Figs. 9 and
10 a loose cylindrical block 22 located in a re-
cess therefor in the periphery of-the éccentric
11 is made to serve as a pawl engaging the
‘vollers 15 in one ‘direction, thereby locking
the ring to the eccentric against rotation
thereon in one direction. The eylindrical
block 22 is advisably of substantially the
same size as ‘one of the rollers 15 and is lo-
‘cated in-a reeess in the periphery:of the ec-
centrie 11 beingarranged longitndinally par-
allel with the rollers 15. The recess in the
eccentric 11 is elongated peripherally being
of sufficient depth radially at one ‘endto re-
ceive the block 22 so entirely therein :as to
permit the rollers 15 to pass the block freely
when in that location. The rear wall 23 of
the recess is, however, arranged -obliguely to
a radius of the eccentrienarrowing the depth
of the recess toward its other vextremity S0
that the -block being -forced away from this
widened part toward the-other-end of the re-
cess is wedged between the rear wall of the
recess .and a roller 15 thereby forcing -the
rollers 15 against the ring 14 and preventing
its rotation about the eccentric in opposition
to the resistance of the bleck. The block is
held yieldingly up toits work by a spring 24,
secured to the eccentric and bearing -against
the block.

In use the double wheel 12, 13, in raising a

load engages the ring 14 by friction suffi-

ciently that the ring rotates with the wheel
traveling on therollers15,and theload isauto-
matically sustained by the locking-of the ec-
centric to the ring and the friction of the
double wheel on the ring, but ‘when the load
has been removed or is to be run down, the

movement of the elevating chainH is reversed

or run down, by reversing the motion of the
wheel D, the double wheel 12,13, duringsuch
reversed motion or running down, rotating on
thering 14. It will beunderstood concerning
this device for locking the ring to the eccen-
tric against rotation thereon in one direction,
that a pawl located -in the ring and adapted
to engage the interposed rollers orrack teeth
on the eccentric would be merely reversing
the position of the pawl and would be an
equivalent for the:special formg-shown in the
{| drawings.

The invention claimed is—

1. In a differential pulley-block, the combi-
nation with an axle, of an -encireling loose
pulley provided with -gear, a -toothed wheel
mounted on theaxle meshing with the pulley-

-gear for transmitting moblon to'and from the

pulley, an mterposed free friction bearing
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ring and means for locking the ring against
independent rotation in one direction, sub-
stantially as described.

2. In a differential pulley-block, the combi-
nation with an axle,an eccentric rigid on the

‘axle, and a double gear wheel mounted and

revoluble thereon adapted for transmittin g
motion to aloose pulley, of a free friction bear-

- ing ring within the double wheel, and rollers

IO

5

20

interposed between the ring, and eccentric, as
set forth.

3. In a differential pulley-block, the combi-
nation with an axle,an eccentric rigid on the
axle, and a double gear-wheel mounted and
revoluble thereon, of a free bearing ring with-
in the double wheel, rollers interposed be-
tween the ring and eccentrie, and means for
locking the ring to the eccentric against rota-
tion thereon in one direction. .o

4. Inadifferential pulley-block, the combi-
nation with an axle,an eccentric rigid on the
axle and a double gear-wheel mounted and

revoluble thereon, of a free bearing ring with-
in the double wheel, rollers interposed be-

‘tween the ring and eccentric,and a pawl pro-

vided with a spring arranged to engage a
roller, and block the rotation in one direction
of the ring on the eccentriec.

5. In a differential pulley-block, the combi-
nation with an axle, of an encircling loose
pulley, a gear wheel for transmitting motion
between the axle and the pulley, a free frie-
tion bearing ring interposed between the gear
wheel and the axle, rollers on which the ring
revolves about the axle, and means for lock-
ing the ring to the axle against rotation there-
on in one direction, as described.

- In testimony whereof I affix my signature in
presence of two witnesses.

EDWARD Y. MOORE,

Witnesses:
C. T. BENEDICT,
A. I, MORSELL.
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