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UNITED STATES
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Application filed June 25,1900, WSerial No. 21,535,

(No model.)

To all whom it may concern:

Be it known that we, WILLIAM THOMAS
EADES and EDMUND ALLDAY, engineers,sub-
jects of the Queen of Great Britain, residing
at Sydenham Road, Small Heath, Birming-
ham, BEngland, haveinvented certain new and
useful Improvements in Crab- Winches, of
which the following is a specification.

This invention hasrelation tocrab-winches
and other hoisting and lowering appliances,
and also to clutches to be employeéd 1n con-
nection with the load-sustainers or brakes of
such appliances.

Figure 1 of the accompanying drawings
represents an end elevation of a two-speed
crab-wineh constructed, arranged, and pro-
vided with load-sustaining or brake mechan-
ism in accordance with our invention. Fig.
2represents a side elevation of the said winech
with a detall part in section. Hig. 3 18 a sec-
tional plan of the winch, the seetmn being
taken upon the dotted hne x, Hig, 1. Fig. 4
represents, upon an enlarged sca,le, a side
elevation of the two elements of the load-
sustaining clutch, while Fig. 5 is a front ele-
vation showing the helical face of one of the
said elements. Fig. 6 1s another view of the
sald cluteh, ShOWII]'Tthe partsin the pomtlons
they assume when the brake 18 on.

The same letters of reference indicate cor-
responding parts in the several figures of the
drawings.

The winch consists of a driving-shaft a,
mounted within bearings b6’ of a suitable
frame b and having winch-handles a? made
fast to its opposite ends outside of the frame,
while loosely mounted upon a part of the said
shaft within the frame are the high and low
speed driving-pinions ¢ d, which are confined
upon the shaft between a pair of ﬁxed stop-
collars or keyed-on abutment-plates ¢’ and d,
with a two-way clutch device e located be-
tween them, whereby either the one pinion
or the other is operatively connected to the
driving-shaft, according to the weight of the
load to be raised or the speed at which the
Lifting 1s to be performed. This cluteh may
consist of aright-hand thread ¢’, formed upon
the part of the shaft between the two pinions

so and surrounded by a eorrespondlng SCrew

box or sleeve e*, which is prevented from ro-

tating by a counterpoise ¢, but is traversed
along the shaft in one direction or the other,
according to the direction in which the said
shaft is rotated, by means of the winch-han-

‘dles, and by either pinion being thus clamped

between the end of the sleeve and its particu-

lar stop-collar it is made fast to and trans-

mits power from the shaft.
The high-speed pinion ¢ intergearsdirectly

with a large toothed wheel f, ‘made fast on

the Winding-drum ¢, which works on another

 shaft ¢', carried by the irame, while the low-

speed pinion dintergears with a toothed wheel

h, loosely mounted upon a third and non-ro-

tating shaft 2, which has strung upon it the

'brake meehanism of the Wineh.

The toothed wheel i is connected with a
pinion A', gearing also with the large toothed
wheel f on the winding-drum, so that when
the low-speed pinion 18 made fast to the driv-
ing-shaft by the clutech e motion is trans-

‘mitted from it to the said wheel J through the

wheel /» and pinion 7', the high-speed pinion
meanwhile running 1d1y around the driving-

shaft.
The brake device eonmsts of an opposed

pair of friction-plates 7 7', the plate j being

keyed to the non-rotating shaftzand the plate

47" being made fast to the outer face of the

toothed wheel h, which latter is capable of a
sliding movement along the said shaft ¢ for
the purpose of taking 1ts friction-plate into
or out of contact with that upon the fixed

‘shaft. _
Fitted in a recess A* in the end face of the

pinion &' is the fixed half £’ of an expanding
cluteh %, consisting of a bush or sleeve en-

cireling the shaft and serewed into the recess

in the pinion, with which 1t rotates, while 1ts
outer end is formed into a laterally-advane-
ing helix or circular incline %% opposed to

and working against the’ similarly - formed

helical face % of the second clutch element
k2. 'This second part consists of a sleeve or
bush, also surrounding the fixed shafft 2, but
Joosely mounted thereon and arranged to
have a sliding and rotating movement with-
in a bearing £°in the main framing, while
also located within the said bearing, but hav-
ing only a sliding movement therein, is a

& fea,thered washer or plate m, which takes the
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thrust of a nut in connection with the brake-
lever. Theterminations of the heliceson the
faces of the clutch elements have steps or
shoulders £° &7, which come together when a
load is being raised and insure that the two
parts of the clutch shall rotate with the other
parts of the gearing. The clutch elements
are also provided with stops for limiting
their expanding action, which stops may be
in the form of pegs %% k° at right angles to
one another. (See Figs. 4, 5, and 6.)

The extreme end of the fixed carrier-shaft
1 is threaded at 7', and the threaded part is
encireled by a nut or interiorly-threaded boss
n, which is made fast to the end of a brake-

lever n’, which is placed in the position rep-

resented in full lines in Fig. 1 when a load is
about to be raised, and thus moves the inner
face of the nut up to the pressure-plate m,
the weight of the said lever, although only
slight, bemﬂ' sufficient to insure that the hel-

ica,l faces shall be always fully engaged when.

a load is being raised. Thus assuming that
a heavy load is about to be raised by the
winch through the medium of the low-speed

gear in order to insure that the load shall
- be sustained by the automatic application of

the brake during any cessation of winding
the brake-lever n' is thrown over from the
position represented in dotted lines in Fig. 1

to that shown in full lines, by which means

the nut 1s compelled to travel along the
screwed end of the fixed spindle 2 and take

its bearing against the pressure-plate m. So

long as the wheel 4 and pinion A’ are rotating
in the desired direction for raising the load

“both the elements of the clutch rotate with

them, and there is no change in their relative

~ positions; but should there be any cessation
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of winding then as soon as the weight of the
load begins to act upon the gearing and turn
the gear-wheel backward the clutch elements
are separated by the helical face of the mem-
ber &' (which turns back with the pinion A')
wiping over the opposed helical face of the
otherand relatively-fixed member %% whereby
the brake elements &’ and %2 are forced apart,
and hence the wheel and pinion are forced
laterally mwmd thereby thrusting the fric-
tion-plates 7 j into close frietional contact,
and the load is sustained.

In unwinding the drum to lower the load
under control of the brake while the winch-
handles are stationary the driving-shaft is

first turned by means of the handles in such |

a direction and to such an extent as will place
the clutch-sleeve ¢ in an intermediate posi-
tion between the high and low speed pinions

d and ¢, whereby both of said pinions are free

to turn loosely on or independent of the duv—
ing-shaft a, and then the brake-lever 7' is
turned over in the direction indicated by the
arrow in Fig. 1 to an extent sufficient to re-

lieve the inward pressure of its nut against
the feathered washer m, which allows the

clutch elements to be sepalated by the pull
of the fallmw Ioad to the full extent permit-

| ted by the stops %8 &?, as shown in Fig. 6, and

as soon as these stops come together the clutch
is incapable of further applying the brake,
as this function is transferred from the clutch
to the screw-nut of the brake-lever, by means
of which the unwinding of the drum is kept

under perfect control, it being understood

that after the clutch has fully expanded the
brake becomes hand-controlled,and the brake-
pressure created by screwing up the nut
more or less by means of the lever is trans-
mitted through the non-rotating washer and
the two members of the cluteh to the brake-
wheel h, which is forced into contact with its
blakmtr-burfaee by the lateral thrust thus
crea,ted

We wish 1t to be understood that we do not.
limit ourselves to any particular form of stop
for preventing the overexpansion of the
cluteh, and thereby transferring the brake-
power to the nut, as we may employ a pin on
the face of one partengaging in a slot on the

| other part or any equivalent device which

will permit of only a limited movement be-
tween the two elements. |

The application of our impr oved blake
mechanism and to analogous lifting appli-
ances differs in no essential respect f1 om 1its
application to a two-speed crab-winch, as
herein described.

Having now fully described our mventlon

what we desu'e to secure by Letters Patent_,

18—

1. Inahoisting apparatus, the comblnamon
with a wmdmg-dl um and means for rotating
thesame,of a fixed shaft,a brake-wheel loosely
mounted and longitudinally movable on said
shaft, said brake-wheel being geared to rotate

‘with the drum, an expanding cluteh compris-

ing two parts rotatably mounted on said fixed

shaft and movable thereon toward and from

each other, one of the said clutch elements be-
ing rigid with the brake-wheel, stops for lim-

iting the separation of thetwoclutch elements,

a hand-brakenutscerewed on the threaded end
of the fixed shaftand having a bearing against

the free element of the clutch, a weighted han-

dle on the nut operating to normally hold the

nut turned to thrust the cluteh elements into

engagement with each other, and means en-

gaged by the lateral movement of the brake-
‘wheel for controlling the rotation of the lat-

ter, substantially as a,nd for the purpose speci-
fied.

2. Inahoisting apparatus, the comblnmtlon
with a wmdmg—drum and means for rotating
the same,of a fixed shaft,a brake-wheelloosely
mounted and longitudinally movable on said

shaft and geared to rotate with the drum, a

friction-disk fixed on the face of the brake-

‘wheel, a corresponding friction-disk fixed on

the fixed shaft adjacent thereto, an expanding
cluteh comprising two parts rotatably mount-
ed on said fixed shaft and movable thereon to-
ward and from each other, one of said cluteh
elements being rigid with the brake-wheel,

stops for limiting the separation of the two
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clutch elements, a hand-brake nutserewed on
the threaded end of the fixed shaft and hav-
ing a bearing against the free element of the
cluteh, and a weighted handle on the nut op-
erating to normally hold the nut turned to
thrust the clutch elements into engagement
with each other while thedrum is being turned
to raise a load, the arrangement being such
that when the drum is released the clutch ele-
ments are antomatically thrust apart and the
friction-disks forced together to sustain the
load, whereupon the contact between the
disks, and hence the descent of the load, may
be controlled by hand through the medinm of
the handle on the nut, substantially as de-
seribed. |

3. Inahoisting apparatus, the combination
with a winding-drum and a gear-wheel ar-
ranged to rotate therewith, of a driving-shaft,
two pinions ¢ and d loosely mounted thereon,
the pinion ¢ gearing directly with the said
gear-wheel and intermediate low-speed gear-
ing connecting the pinion d with the gear-
wheel, the said driving-shaft being threaded
between the pinions ¢ and d, a friction-nut en-
caging said threaded portion of the driving-

shaft and adapted to be moved into frietional |

engagement with either of the said pinions by
the rotation of the driving-shaft, said nut be-
ing provided with meansfor preventingits ro-
tation,and an automatic brake mechanism for
controlling said drum when it is released, the
arrangement being such that when the driv-
ing-shaft is turned in one direction the nut
will be forced into frictional engagement with
the pinion ¢ and cause the latter to directly
rotate the drum and when turned in the other
direction will foree the nut into engagement
with the pinion d and cause the latter through
the intermediate speed-gearing to rotate the
drum at a reduced speed, and when turned to
move the nut to a pointintermediate the said
pinions will permit the latter to run free
whereupon the brake will operate to control
the drum, substantially as described.

In testimony whereof we have hereunto set
our hands in presence of two subscribing wit-
nesses. | |

WILLIAM THOMAS EADES.
EDMUND ALLDAY.

Witnesses: |
ARTHUR T. SADLER,

GAVIN RALSTON.
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