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IMPROVEMENT IN DIFFERENTIAL PULLEY-BLOCKS.
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@he Schedule refeeeed to i these Letters %utent Ay wthing paet of fhe same.
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TO ALL WHOM IT MAY CONCERN:

Be it known that I, RosErT ANTHONY HARDCASTLE, of the town and county of Newcastle-on-Tyne, England,
have invented or discovered certain new and useful “Improvements in Apparatus for Raising and Lowering
Heavy Bodies;”” and I, the said ROBERT ANTHONY HarpeaSTLE, do hereby declare the nature. of the said inven-

tion, and in what manner the same is to be performed to be particularly described and ascertained in and by
the following statement thereof, that is to say: | | _ - |
My said invention relates to certain Improvements upon and modifications of the pulleys known as Weston’s
diffevential pulley-blocks, for which Letters Patent were granted to Thomas Aldridge Weston, bearing date the
25th April, 1859, No. 1033, and has for its object the affording of - greater facility for ¢oupling and uncoupling
the sheaves, whereby the distance between the fixed block and the snatch block can be- adjusted at any time so

as to vary the range of 1ift at will, and weights may be moved with greater rapidity than can be effected by

the differeatial pulley-blocks above referred to; the same apparatus possessing all the advantages of the ¢ differ-

ential pulley-block ”” when used as such. According to my present invention I propose to make the two sheaves.
of the ¢““differential pulley-block”’ separate from each other, and to couple or uncouple them by means of a
sliding clutch or by using a sliding sheave, and to provideé one or both the sheaves with pins, cogs, or other pro-

jections which engase with or into corresponding projections, holes, or depressions formed on or made in the

contiguous face of the adjoining sheave, or the two sheaves may Dbe coupled together by forcing the one against
the other laterally by means of a wedge, inclined plane, or spiral thread or threads acting upon the shiding sheave,
By the means above referred to, great facility is afforded for coupling or uncoupling: the sheaves, whereby the
same pulley-block is rendercd capable of being used either as a “differential nulley-block,” by coupling the two
sheaves together, or as an ordinary block; by uncoupling or disengaging the sheaves from each other, in which
latter case if one of the sheaves be locked so as to prevent it from turning round it would hold fass that portion
of the chain running over it, and enable the attendant, by holding on to the opposite portion of the chain running
over the loose sheave, to raise or lower weights in the same manner as with an ordinary block. This locking of
one of the sheaves can either be separately effected or it may be effected by an extension of the same contriy-
ances which serve to uncouple the sheaves. |

And in order that the said invention may be fully understood, I shall now proceed more particularly to
describe the same, and for that purpose I shall refer to the several figures on the annexed sheet of drawings,
the same letters of .reference indicating corresponding parts in all the figures. _ |

- Figure 1 of my drawings represents a front elevation of a differential pulley-bleck, wherein the coupling
and uneoupling of the sheaves is effected by a sliding clutch; and
- Figure 2is a corresponding side elevation of the same looking in the direction of the arrow in fig. i,

A and b represent respectively the larger and smaller sheaves of the block, which in all cases should have
their peripheries so formed as to prevent the surging or slipping of the endless chain X Y over them. The sheave
A runs Joose on the spindle C, and the sheave & is keyed or otherwise made fast thereon, an enlargement or
shoulder, d, being formed on the spindle in order to keep the sheaves in their places. ¢is a clutch-box, sliding
along the part d of the spindle and prevented from turning thereon by the key g. This clutch 1s provided with
one or more pins or other projections Jf, which enter corresponding holes or depressions in the face of the
sheave A when the coupling is effected. £ is o lever, carried by the frame of the block for throwing the sliding -
clutch ¢ in or out of gear with the sheave A, and 7 is a spring, which may be used, if found desirable, for main-
talning the clutch in gear. A cord, %, attached to the lever A, and passing over a guide-pulley in the frame,
descends to within easy reach of the hand of the operator, who, on pulling the cord, can at any moment thraw

the clutch out of gear with the sheave A, whereupon the sheave A will be left iree to revolve on the spindle ¢

independently of the sheave &. By locking the sheave 3, by means of the pawl ! carried by the frame, and
engaging into the ratchet-wheel m fast on the spindle, or into teeth formed on the sheave itself, the portion y of
the chain will be held fast, whilst the other portion z, passing over the loose sheave ¢, may be hauled upon or
let go, as the case may be, for the purpose of raising or lowering light weights with rapidity. On releasing the
cord % the spring ¢ will throw the eclutsh ¢ in gear with the sheave a, when, as the two sheaves will then rotate -
together with the spindle ¢, the arrangement may be ugsed in the same manner as a “differential pulley-block.”
As the pawl 7 will only allow the sheaves to revolve in the direction for lowering a weight by the differential
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action, it will be necessary to throw it out of oear with a ratchet-wheel, m, should it be required to hoist differ-
entially. If the pulleys bo reversed, and & locked, it will be seen that the pawl will have to be thrown out of

rear to lower differentially. In the arrangement last described, it will be seen that neither of the sheaves slides -

laterally, and that the coupling and uncouphng is effected solely by a-sliding-cluteh box. In the modification

illustrated by Figures 8 and 4 the sheave a is caused to slide to and from the sheave 3, along the spindle ¢, by

‘the same means as those described for sliding the clutch in the first arrangement, the ]ever i being caused to
engage in a groove in the boss of the shdmrr sheave ¢. DBoth the sheaves a and & may be looseon the spindlec,
or one of them may be fast or caused to revolve therewith whilst the other is loose thereon. The coupling of

the two sheaves is in this modification effected by the pin or projection f in one sheave entering a correspond-
ing hole in the other sheave when the two are brought together. |
Figure 3 represents the two-sheaves coupled ton'ether and operating as a dlfferentml pulley-block; and
I‘lgme 4 shows them uncoupled or disengaged fmm each other. -
The locking of the sheave a is effected by the mere act of uncoupling, a stud or pin, z, in the frame, being
caused to enter an aperture in the sliding sheave as it is being withdrawn from the other one, and so locks i,
and holds fast the part a of the endless chain, whilst the part y is free to be hauled or let go over the pulley &
for raising or lowering a weight with rapidity. |

I‘ln'uhs 5 and 6 iilustrate a third modification, wherein the sheaves and 6 ave coupled or geared together by

the m.utual interlocking of a scries of inclined or wedge-shaped projections or ratchet-teeth, s and p, fgrmgd on

the contignous faces of the two sheaves respectively, the locking of one of the sheaves being also effected by~

- inclined projections ¢, on the outer face of the sheave, engaging with a corresponding inclined projection, 2,
formed on or fitted to a convenient part of the frame of the block. In this modification, as in the onélast
described, the sume movement which serves to uncouple the sheaves locks one of them, but the coupling and
ancoupling of the two sheaves and the locking and releasing of one of them is effected by the ordinary endless
chain attached to the block, the separate cmd k, lever h, and-spring ¢ being dispensed with.

Figure 5 shows the sheaves a b uncoupled n,nd the sheave a locked; and |

F:wme 6-shows the same sheaves coupled or engaged together and acting as differential 'pulleys

The inclined projections s and p, which are for med on the inner faces ef the sheaves « and b respectively,
are made to lock into each other in such a way that the weight suspended from the snatch block w tends to
‘keep them so locked or coupled together, as shown in fig. 6. The sheaves a and & being thus coupled, by hauling

on the part @ of the chain the w emht will be lifted, and by haunling on the part y of the chain the weight WalL

be lowered diffex entially, but by ha.uhnrr on both parts 2 and y of the endless chain simultaneously with suffi-
cient force to overcome the gravity of tha weight, the inclined projections s and » would slide or pass over each

other, and thereby force or wedge the she:wc a partly into the fixed stop z, ‘with which one of the series of
_-_.m(:lmed pm_]ectmns g becomes enrrarred wher eupon the said sheave will be locked or prevented from turning in

- one direction and will cansequently hold fast the part z of the chain where it passes over the said sheave. By
continuing to haul on the part 7 of the chain, the sheave @ will be completely engaged or locked with the stop
2, and wholly uncoupled or disengaged from the sheave &. In this condition of the pulley the weight can be
readily raised or lowered with a power of two to on¢ by the portion y of the chain and the sheave 4. Inlieu of
hauling on both parts z and y of the chain simultaneously for the purpose of uncoupling the sheaves, this may
be aecomphshcd by making fast one part of the chain and hauling on the other. It will be seen on referring
to the drawing that the ﬂlleave a cannot be uncoupled from the shea.ve b without being at the same time lacked
or engaged with the fixed stop #z; also that it is impossible for the operator to uncouple the sheaves when acting
differentially unless he has power of lifting’ the weight; hence no risk is incurred of the operator being over-
powered on uncoupling the sheaves when acting differentially, as more power will be required to effect such

uncoupling than to sustain the weight when the sheaves are uncoupled. The two sheaves, when separated or

uncoupled, can again be brought togethel and coupled by hauling on the parts # and y of the chain.

Figures 7 :md 8 1llust1ate another modification, wherein the shewes @ and b are coupled and uncoupled by
moving one of them laterally by hand along the spindle ¢, each sheave being provided with one or more projec-
tions sp, the projections s on'one sheave locking against the projection p on the other sheave. The projections

g-and z-serve to lock the sheave @ when uncoupled

Figures 9 and 10 illustrate another modification for coupling and uncoupling the sheaves « and &, fig. 9
ahowmc the sheaves uncoupled, and fig. 10 ¢oupled. In- this arrangement an inclined plane in the form of a

spiral thread or threads 1s employed as the medium for-coupling and uncouphn o the sheaves, the requisite motion

of the parts for effecting such opemnons being ag in the arrangement shown at figs. 5 and 6, derived solely
from the ordinary endless chain passing over t.he sheaves of the block. The spmdle ¢ is provided with spiral’

threads or projections p, which engage into corresponding spiral grooves made inside the centre of the sheave

a, whilst the sheave & is fast on the spindle e.  On hauling both, parts z and y of the slack portions of the chain.
simultancously, the sheaves will be separated by the action of the spiral thread, (see fig. 9,) until the sheave a
is moved entirely sufficiently far to be locked by the inclined projections ¢ and 2, as in ﬁfrs o and 6, and to be

released from the spiral threads or projections p. In this condition the sheave b with its spindle is free to rotate
independently of the sheave @, and the block may then be caployed for expeditlousiy raising or lowering light
weights with a purchaseof ‘two {0 onc. The sheaves when separated may again be coupled by hauling on the
parts & and y of the chain, when the inclined projections ¢ and 2z will, by shdmg over each other, force the
sheave @ in contact with the spiral threads p. By now releasing the part y of the chain, the weight at w will
rotate the spindle ¢ and cause the spiral thread to ente1 the sheme q, nd s0 tighten the. two together, as in fig.

10, when the differential action will be resumed.
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Figure’ll represents a sectional elevation of another modification, wherein th_e_-r.e'sr;lts hereinbefore referred
to are obtained by the use ol 2 sliding clutch in lien of a sliding or laterally adjustable sheave, suck clutch
being thrown in and out of gear with one of the two sheaves so as to couple and uncouple the same, and simul-
taneously.locking the larger pulley.a and releasing it again by the sole action of the ordinary endless chain, in
the manner hereinbefore described in reference to figs. 5 and 6 of my drawings. « is the larger sheave; b the

smaller one; and ¢ the spindle or axis of the same. Upon this spindle ¢ revolves freely the sliding clutch e, a

detail elevation of which is shown at Figure 13. This clutch is made square, or of such other form at the part
g, where it enters the sheave a, as will prevent the said sheave from turning on the clutch. s are inclined pro-
jections or ratchet-teeth formed on one end of the clutch, which engage with corresponding ratchet-teeth om the
inner face of the smaller sheave . On the opposite end of the clutch e there is formed a series of inclined
projections or ratchet-teeth, ¢, which, when the clutch is disengaged from the sheave b, become ldcked or
engaged with a correspondingly shaped or inelined catch or stop, #, formed on the interior of the frame of the
block. The direction of inclination of the several teeth or projections s, p, g, and 2, is the same as illustiated
by figs. 5 and 6, and hence the coupling and uncoupling of the sheaves and the locking of one of them may
be effected by the chain itself, in the manner already described, the only difference being that in lieu of the
sheave @ moving laterally under the operation of the inclined projections, it is the clutch ¢ which receivés that
motion and slides freely inside the sheave a. It will be readily seen that although in figs. 3 to 12 the large
sheave slides and locks, the same operations can-be performed if the small sheave is made to slide and lock.,

Having now described and particularly ascertained the nature of my said invention, and the manner in
which the same is or may be used or carriod into effect, I would observe in conclusion that I am awsre that it
has already been proposed to employ separate or divided sheaves capable of independent action in what are
known as “Weston's differential pulley-blocks” with a view to lowering weights, and also that it has been
proposed, where three or more sheaves are employed in a differential pulley-block, to make one of them capable
of being disconnected from the rest with a view solely to enable more or less chain to be taken in or let out
from such loop in order to vary the range of lift, and therefore I do not claim as of my invention the use in
differential pulley-blocks of a sheave capable of being disconnected from the adjoining sheave or sheaves, not
do 1 claim every mode of coupling and uncoupling such shéaves; but what I consider as novel and original, and
therefore claim as the invention secured to me by the hereinbefore in part recited Letters Patent, ig—

i. The application and use of a sliding clutch for the purpose of coupling and uncoupling the sheaves in
differential pulley-blocks, substantially in the manner hereinbefore described and illustrated by fig. 1 of my

drawings.

_ 2. The application and use of a sliding clutch for the purpose both of coupling and uncoupling the sheaves
in differential pulley-blocks, and of locking one of such sheaves, as hereinbefore described and illustrated by
figs. 11, 12, and 13 of my drawings. |

8. The applicatign and use of lateral cogs, pins, projections, or teeth on one sheave, in combination with a
fixed stop or catch on the frame of the pulley-block, both for the purpose of coupling and uncoupling the
sheaves in differential pulley-blocks, and simultaneously locking one of such sheaves, substantially as and for

the purpose hereinbefore described and illustrated by figs. 8, 4, 5, 6, 7, and 8 of my drawings.

4. The application and use to and in differential pulley-blocks of a sliding clutch or a sliding sheave, in
combination with a lever, cord, wedge, or spring, for producing the necessary motion for coupling and uncoup-
ling, or ior coupling, uncoupling, and locking the sheaves, substantially as hereinbefore described and iHusirated
by figs. 1, 2, 5, and 4 of my drawings. | | '

5. The application and use in diffsrential pulley-blocks of one or more spiral projections or threads formed
on the spindle or axis of the sheaves, and being in combination with inclined teeth or projections on one of the
sheaves and on the frame on the pulley-block, for the purpose both of coupling and uncoupling the sheaves,
and of locking one of such sheaves, as hereinbefore described and illustrated by figs. 9 and 10 of my drawings.

R. A. HARDCASTLE.

Witnesses : B
Taro. Woop BUARING, Grey Street, Newcustle-upon-Tyne, Engineer.
- Isaac PATTINSON, Jr., No. 8 Dean Street, Newcastle-upon-Tyne, Law Student.
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