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To all whom it may concern. 
Be it known that I, WILLIAM J. KAYSER, a 

citizen of the United States, and a resident of 
Milwaukee, in the county of Milwaukee, and 
in the State of Wisconsin, have invented cer. 
tain new and useful Improvements in Hoist 
ing-Machines; and I do hereby declare that 
the following is a full, clear, and exact de 
Scription thereof. 
Myinvention relates to certain new and use 

ful improvements in hoisting-machines, and 
relates more particularly to improvements 
in that class of hoisting-machines in which a 
piston is employed to operate one or more 
pulleys or sheaves arranged in a movable 
frame so as to wind up or unwind a rope one 
end of which is connected with a stationary 
fastening and the other with the object to be 
raised. 
The object of my invention is to provide an 

improved form of device of this nature of 
Such construction that with a comparatively 
short movement of the piston a long move 
ment of the pulleys or sheaves is produced 
and a correspondingly great amount of rope 
is wound or unwound upon said pulleys or 
sheaves. 
The various features of my invention will 

be fully hereinafter described, and pointed 
out in the appended claims. 

In the accompanying drawings, illustrating 
my invention, Figure 1 is a view of an im 
proved apparatus constructed in accordance 
With my invention, illustrating the pulleys 
and their supporting-frames in elevation and 
the cylinder and piston in section. Fig. 2 is 
a view, partly in section and partly in plan, 
of the same. Fig. 3 is a side elevation of the 
apparatus, taken at right angles to Fig. 1 and 
showing the upper part of the cylinder in sec 
tion. 
In said dri wings, A represents the cylinder, 

and B the piston, of a hoisting-machine, and 
C a pipe communicating with the interior of 
said cylinder and through which a supply of 
steam or water may be admitted to said cyl 
inder to raise the piston, and through which 
the steam or Water passes when the piston de 
Scends. 
DD represent vibrating arms or levers piv 

otally secured to the sides of the cylinder or 
other stationary part of the apparatus, as at 

d d. The upper ends of these arms or levers 
are bifurcated, and between the furcations of 
each of said arms is provided a transversely 
extending shaft E, suitably engaged with said 
arms and upon which are mounted one or 
more pulleys or sheaves E'E', over which the 
rope may be passed in the usual manner. 
Upon the upper side of the piston B is secured 
an upwardly-projecting standard B', to the 
upper end of which is secured a suitable head 
or table B°. At any desired points upon the 
arms or levers Dare connected suitable links 
or arms FF, which extend diagonally from 6 
their pivotal connections fiftherewith to the 
side of the head B° opposite to said connec 
tions, and to which the lower ends of the said 
links or arms are connected by similar pivotal 
joints f'f'. 
Upon the upper portion of the cylinder A 

are provided suitable guide-arms or brackets 
G G, upon the inner sides of which are pro 
vided grooves G' G', and lateral wings G. G. 
are provided upon the sides of the head B 
and arranged to engage with said grooves G.' 
G", so as to prevent any lateral motion of the 
head B° within the cylinder A. A further ob 
ject of this construction is to afford means 
for keeping the piston B from tilting, so as to 
cause it to bind in the cylinder. 
Upon the lower side of the piston-head B 

is preferably provided a downwardly-extend 
ing tapered or conical projection H, arranged 
to enter the aperture through which the wa 
ter or steam enters and leaves the cylinder 
at the time when the said piston-head is at the 
lower part of its stroke, so as to partially fill 
or obstruct said aperture. 
The operation of my improved device is as 

follows: When steam or water is admitted to 
the cylinder A and the piston begins to rise, 
this upward movement of the piston will, by 
the described connection with the diagonal 
or oblique arms or links F F, elevate the 
lower ends of said arms or links and cause 
the upper ends of the same to spread apart 
in an obvious manner, so as to increase the 
pivotal connections ff. This movement of 
the links or arms will, by the connection of 
said arms with the arms or levers D D, obvi 
ously operate to spread the upper ends of 
said arms D D, so as to increase the distance 
between the centers of the two sets of pulleys 
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or sheaves E. E. This movement of the 
parts will obviously operate to wind in the 
rope at the end which is attached to the ele 
vator or other object to be lifted. It will be 
observed in this connection that hoth sets of 
pulleys or sheaves are moved and in opposite 
directions, so that a greater change in the 
relative positions of their centers is effected 
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than if only one set of pulleys were moved, 
and a greater length of rope is consequently 
drawn in than if only one set of the pulleys 
were moved. 
The amount of movement of the two sets 

of pulleys relative to the length of stroke of 
the piston may obviously be lengthened or 
increased by placing the connections of the 
links or arms F F with the levers D D closer 
to the pivotal connections of said arms D D 
with the cylinder or other stationary part of 
the apparatus, with a corresponding decrease 
of power, while the power may be increased 
with a corresponding decrease of motion by 
placing said connections farther away from 
said pivotal connections of said levers D D. 
It will be also seen that by the construction 
described a greater outward pressure is ex 
erted upon the sets of pulleys to wind in the 
rope than would be produced by a straight 
thrust of the piston toward or from the cen 
ters thereof, and I am therefore enabled to 
lift a greater load with an apparatus pro 
vided with a given-sized piston that can be 
lifted by the ordinary forms of devices of this 
nature. 
When the piston descends by reason of the 

escape of the steam or water from the cylin 
der A, it will be seen that as said piston ap 
proaches the lower end of its stroke the lower 
end of the conical projection II upon the un 
der side of the piston will enter the aperture 
through which the steam or water is escap 
ing, thereby reducing the area of said aper 
ture and lessening the flow of steam or water, 
and as the piston continues to descend said 
conical projection will enter farther into said 
aperture, so as to further reduce the area of 
said outlet, until by the time the piston has 
reached the lower limit of its stroke said 
conical projection will almost entirely fill said 
aperture, as illustrated in Fig. 1 of the draw 
ings. By this means the movement of the 
piston as it approaches the lower end of its 
stroke is gradually retarded, so as to prevent 
any sudden shock or jar when the piston stops 
its downward movement. 
By my improved construction it will be seen 

that I am enabled to provide a very compact 
yet powerful apparatus, and one in which 
with a short stroke of the piston a compara 
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tively great amount of adjustment of the pull 
leys or sheaves toward or from each other is produced. 
Having thus described my invention, what 

I claim as new, and desire to secure by Lettel's 
Patent of the United States, is 

1. A hoisting apparatus comprising a cyl 
inder and a piston movably engaged there 
with, arms or levers pivotally engaged with 
stationary parts of the apparatus upon Oppo 
site sides of said cylinder and each carrying 
at its free end one or more pulleys or sheaves, 
and suitable links or arms pivotally connected 
with said pivoted arms or levers and opera 
tively connected with said piston, substan 
tially as described. 

2. A hoisting-machine comprising a cylin 
der and a piston movably engaged there with, 
a standard secured to said piston and carry 
ing a head or table, arms or levers pivotally 
connected with stationary portions of the 
machine at opposite sides of the cylinder and 
each carrying one or more pulleys or sheaves 
at its free end, and links or arms pivotally 
connected with said levers and operatively 
engaged with said head or table, substantially 
as described. 

3. A hoisting-machine comprising a cylin 
der, a piston movably engaged therewith and 
provided with a projecting standard, a head 
or table secured to said standard and movably 
engaged with guides upon said cylinder, arms 
or levers pivotally engaged with stationary 
portions of the machine at opposite sides of 
the cylinder and each carrying at its free end 
one or more pulleys or sheaves, and links or 
arms pivotally connected with said levers and 
With said head or table, substantially as de 
scribed. w 

4. A hoisting-machine comprising a cylin 
der, a piston movably engaged there with, le 
vers or arms pivotally engaged with station 
ary portions of the machine at opposite sides. 
of the cylinder and each carrying at its free 
end one or more pulleys, and diagonally-ar 
ranged links pivotally engaged with said le 
vers and each operatively engaged with said 
piston at the side of the cylinder opposite to 
its connection with said levers, substantially 
as described. 
In testimony that I claim the foregoing I 

have hereunto set my hand, at Milwaukee, in 
the county of Milwaukee and State of Wis 
consin, in the presence of two witnesses. 

WILLIAM J. KAYSER. 
Witnesses: 

II. G. UNDERWOOD, 
JOHN E. WILES. 
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