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To all whom it may conecern:

Be it known that I, WiLLiaM P. GIBSON, a

- citizen of the United States, residing at New

IO

York, county of New York, and State of New
York, have invented certain new and useful
Improvements in Hydraulic Motors, fully de-
seribed and represented in the following
specification andtheaccompanying drawings,

- forming a part of the same.

This invention relates to an oscillating hy-
draulic motor, which, although adapted for
many purposes, is especially designed for use
as a hoisting-motor for elevators, it being one
of the prineipal objects of the invention to
produce a motor for use in connection with
elevators and for other purposes in which the
power developed shall be automatically regu-

lated to conform to the load to be moved.

20

.+ tion will be omitted and a detailed deserip-
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A full understanding of the invention can
be best given by an illustration and a de-
tailed description of the motor embodying the
same, and therefore all preliminary descrip-

1

'

tion given, reference being had to the accom- |

panying drawings, in which—

Figure 1 is a diagrammatic view showing |

the motor applied as a hoisting-motor for an
elevator, the motor being shown inend eleva-
tion. Fig. 2 is an enlarged side elevation of
the motor. Fig. 8 i a longitudinal vertical
section of the same. Fig. 4 is an enlarged
end elevation of the motor, partly in section.

‘Fig. 5is a cross-section of the motor, taken on

the line 5 of Figs. 2 and 8. Fig. 6 is a hori-
zontal section taken on substantially the line
6 of Figs. 8 and 5. Fig. 7 is a side elevation
of the motor, showing a different means ot
transmitting the motion to the elevator-car.
Referring to said figures, it is to be under-
stood that A represents an elevator-car of or-
dinary form, and B its hoisting-cable. 'The
cable B, as shown in Fig. 1, is passed around
a series of stationary sheaved a and a corre-
sponding series of traveling sheaves 0, which
hang in the depending loops of the cable, and

bywhichmeans a comparativelylimited move- |

ment of the traveling sheaves will impart a
comparatively extended movement to the car.

The purpose of this will appear when the con-

struction and operation of the motor are ex-
plained. |

" The movements of the car are in the case |

| the open end of the cylinder Gis an annular

| illustrated controlled by means of a rope C,

which passes through or adjacent to the car
and has its ends connected to operate the
valves of an auxiliary-valve apparatus D,
which controls the movements of the motor.
The valve apparatus, as herein illustrated, 18
of the construction deseribed in my compan-
ion application for Letters Patent, filed De-
cember 31, 1888, Serial No. 294,995, and need

‘not therefore be more particularly explained.

The invention, however; is not limited to this
form of valve apparatus, but may be used in

connection with any suitable valve apparatus
operated from the car by any suitable form

of connections.

~ In Fig.1 the car is shown as provided with

a deflecting apparatus E, for operating the

| rope C to control the movements of the mo-

tor. This deflecting apparatus is of the form

55
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shown and described in my companion appli-

cation for Letters Patent, filed December 51,
1888, Serial No. 294,999, and forms no part of
the present invention, and will not therefore
be more particularly referred to. |

75

The motorembodying the present invention

consists, primarily, of a cylinder G, which is

mounted upon a shaft H,supportedin a suit-
The cylinder G 18 free to

able frame-work.

80

move longitudinally upon the shatt H, and

‘may be free to turn upon the shaft, as indi-

cated in Fig. 3; or it may be splined to the
shaft, the shaft being free toturn in its bear-
ings, as in the case of the construction illus-
trated in Fig. 7, which will be hereinafter ex-
plained. One end of the cylinder G is closed
by a head ¢, while the opposite end of the
cylinder is open. Entering and fitting into

head K, which is supported upon a sleeve c,
which is secured to the cylinder-head g and
surrounds the shaft H. The head K is, se-
cured to a stationary bracket d, by which it
is prevented from turning wilh the cylinder
G. The open end of the eylinder G is pro-
vided with a suitable stuffing-box f or other
means for forming a tight joint between the
cylinder and the head. Passing through the

‘head ¢ of the cylinder G is a plate h, form-
ing a piston, which fills the entire space be-
tween the gleeve ¢ and the wall of the eylin-
der G and fits tightly against the inner end
of the head X, this plate being held in posi-

90
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tion against the head I by means of an ad- | the opposite side of the plate m.

412,331

Justmmscrew 2, supported in an arm 5, ex- | 1. 18 of course provided with a sultable over-

tending from the shaft H and fixed an*a,mst
longitudinal movement on said shaft. The
head g of the cylinder G is provided with a

suitable stuffing-box /, which surrounds the

plate /2 and forms a tight joint between the
plate and the head of thecylinder. Passing

through the head K is a similar plate m,

whlch also fills the entire space between the
sleeve ¢ and the wall of the cylinder G and
fits tightly against the head g of the cylinder
at one side of the plate h.
held snugly against the head ¢ of the cylin-
der by means of a
the arm 5, which extends from the sleeve ¢,
and is arranged so as to permit said sleeve to

- turn freely w1thout 1mparting any movement
" to the arm, but is almnﬂ‘ed S0 as to be pre-

20

vented f10m having any 10n0*1tudmal move-
ment on the sleeve.
~ For the purpose of fmmmn‘ a tight 30111t be-

. tween the plate m and the head K the plate
s redueed in gize within the head, so as to

25

39

form a space for receiving a Sllltable pack-
ing 1, which is held in position by meauns of
a cap o, which fits over the outer end of the

plate and abuts against the packing, and is

held in position by means of screws 6.
The arm 5, which, as before stated, is loose
upon the sleeve ¢, but is connected by the

screw 4 with the plate m,s0 as to be prevented

from turning about the sleeve, is connected
by a pair of rods 7 with a cross-head 8, to

which is connected the rod 9 of a piston 10 |

which works in a small eylinder p, located in
line with the shaft H. The cylinder P com-

“municates at its opposite ends with pipes 12

4G

13, which are coatrolled by the valve appa-

ra,tus D in such manner as to admit and ex-
haust the water under pressure to and from
the opposite ends of the cylinder p at the will
of the conductor in the car.

The head X is provided with two ports 14
15, which open into the cylinder G upon op-
pos;tte sides of the plate m. These ports com-
municate through pipes 16 17 with a valve-

chest ¢, which also communicates with a sup-

55

60

- - ler contamed in the eylinder G‘r upon one 81de,

ply-pipe 18 and with two exhaust-pipes 19 20,

which lead to a tank L. The valve-chest ¢ is
provided with a valve N, composed of three
pistons 21 22 23, which are mounted upon a
single rod 24, and. the ports opening into the
chest from the pipes 16, 17, 18,19, and 20 are
SO &rranged that when the VELIVG isin its mid-
position the pistons 21 22 will close the ports
leading to the pipes 16 17, respectively, and

however, the valve is moved to the left, the
respe(,twe pipes 17 18 and 16 19 will be
brought into communication, so that the wa-

of the plate m will be free to pass out through

the pipes 16 19 to the tank I, while the wa- | escape.

ter from the 511pp1y-p1pe 18 wﬂl be free to

The plate m is

set-screw 4, carried upon-

purpose.

flow-pipe.

When the valve is moved to the right, com-
munication will be cut off between the pipes

17 18 and established between the pipes 17
19 and 16 20, respectively, thereby allowing
the water cnntamed in the eylinder upon one
side of the plate m to pass out through the

pipes 17 19 to the tank and water to pass in

‘The tank

75

from the tank through the pipes 20 16 to

the cylinder npon the opposite side of the
plate m.
- The valve N may be operated in any suit-

able manner from the car or from any other
position, according to the use to which the
motor 1s- apphed In the present case, how--

ever, it -is shown as operated through the
auxﬂmry-valve apparatus D, which is of the

30

construction hefore stated, or may be of any -

of theother well-known. constl 1161:10118 for this

and provided with a plston 25, which works
in a cylinder s, havmq plpeS 26 27, which eom-

municate with the pipes 12 13, and through

which the water is admitted from the valve

To this end the rod 24 is extended

Qo

apparatus D to the opposme ends of the cyl- -

inder to move the valve in one dueetlon or

the other, as may be required.

95

The watm for operating the pl.stons 10 and .

25 is supplied through a pipe 28, which com-

municates with the Valve appamtus D and

with the supply-pipe 18, or with any other

I0O0O

source from which wvatel can be obtamedi |

under the necessary pressure. |

In the application of the invention 1llus-
trated in Fig. 1 the eylinder G forms a drum,
upon which is wound a cable M, which is con-

nected to the frame in which the tl.fwe]mg_
sheaves b are mounted.

The operation of the motor when thus ap-

plied is as follows: When the motor is in its
110

normal posﬂ;mn the piston 10 will be moved
outward in the cylinder p, thereby, through
the eonneetwns which have been described,

moving the cylmdel G on the shaft H untll |
the head K is nearly or quite in contact with
‘thehead g. Assuming, now, thatitis desired
1o cause the car to ascend, the proper one of
‘the valves of the valve apparatus D will be -
~operated to allow the water under pressure

to pass from the pipe 28 to the pipes 13 27,

and enter the outer end of the cylinder p and—
the inner end of the cylinder s, the water in
the opposme ends of the cylinders at thesame
The

water admitted to ‘rhe cylinder s will operate
thus prevent both the induction and exhaust

of water to and from the ecylinder G. When,

time escaping through the pipes 12 26.

upon the piston 25 to move the valve to the

left, thereby establishing communication be-
‘tween the pipes 18 17 to admit water to the
cylinder G upon one side of the plate m, and -
at the same time communication will be es-
| tablished between the pipes16 19 to allow the
‘water upon the other side of the plate m to

The water thus entering the eylin-
‘der G through the pipe 17 will exert a press-

enter through the pipe 17 to the cylmdel upon | ure Lendmn' to move the plates 2 m apa,rt

105
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The plate m being, however, held stationary,
this pressure will tend to move the plate_n
away from the plate m, and thus revolve the
cylinder G in the direection to wind up the ca-
ble M onto the ecylinder and raise the car.
The head K being, however, at this time
nearly or quite in contact with the head ¢g,the
area of the plates i m, upon which the water
acts, will be very small, and consequently
if the car contains any considerable load

this pressure will not be sufficient to raiseit. .

At the same time, however, that water is thus
admitted to act upon the plates 2 m to move
them apart waterisalsoadmitted under press-
ure through the pipe 13 to the outer end of
the eylinder p, and the water thus admitted
to the cylinder p will operate upon the pis-

ton 10 to move the latter inward and move |
the cylinder G along the shaft H, so as 1o

separate the heads K and ¢ and increase the
area of the plates h s to be acted upon by
the water, and this, will continue until the
area of the plates has been sufficiently in-
creased to cause the pressure of the water ad-
mitted to the cylinder G to raise the car. As
soon as the car starts, the valve of the appara-
tus D will be closed, so as to shut off the fur-
ther admission of water to the cylinder s.
The valve N having, however, been shifted to
the left, the water will continue to enter the
cylinder G and turn said cylinder about the
shaft H, so as to wind up the cable M and

raise thecar. To stop the car, the other valve
of the apparatus D will be operated so as to

move the valve N in the reverse direction and
shut off the admission and exhaust of the wa-

ter to and from the cylinder G. The plate 2

will then be locked in position by the water
upon both its sides, so as to hold the cylinder
G and the car in any position in which they
are stopped. | | . o

To cause the car to descend, the proper
valve of the apparatus D will be operated to
move the valve N to the right from its mid-

position, thereby allowing the water upon one

side of the plate m to pass out through the
pipes 17 19 to the tank I. and the water to be
drawn by suction from the tank into the cyl-

inder upon the other side of the plate. To |
stop the car in its descent, the valve N 1s |

moved back to its mid-position, the same as
in arresting the car in its ascent. As the
valve of the apparatus D is operated to allow
the car to descend, the water will be admitied
to the inner end of the cylinder p, and will,
as the car completes its descent, exert suffi-
cient pressure npon the piston 10 of said cyl-
inder to move it outward and restore the cyl-
inder G to its original position. It will thus
be seen that the amount of water consumed
at each ascent and descent of the car i8 pro-
portioned to the load upon the car, so that
when the car carries a light load a less quan-
tity of water at a given pressure is required
to effect the ascent than when the car is
loaded heavier, whereas in hydraulic elevat-
ors as ordinarily constructed the volume of

r

water consumed at each ascent and descent

of the ear is the same, regardless of the load

upon the car.

If in any case it should not be desired to

cause the water to cireulate from one side to

the othrer of the plate h during the descent of
I the car, the pipes 16 20 and port 14 will be

omitted.

From the foregoing it will be seen that with
the motor thus organized it 18 necessary to
accomplish the entire ascent or descent ot the
car with something less than one revolution
of the eylinder G. This makes 1t necessary,
unless the cylinder is made of very great
diameter, to provide means for multiplying

the movement derived from the cylinder be-

fore it is transmitted to the car, and it is for
this purpose that the series of fixed and travel-
ing sheaves ¢ b are employed. T'he same re-
sult may be accomplished in other ways-—as,
for example, as shown in Fig.7,in which case

' the sleeve ¢ of the evlinder G is splined tothe
shaft H, and the shaft is made capable of re-

volving in its bearings, and is extended and
provided with a gear 29, which engages with
a small pinion 30, secured to the shaft of a
drum O, upon which the hoisting-cable b is
wound. By this means the movement of the
drum O is sufficiently increased beyond the

| movement of the eylinder G to effect the nec-
‘essary winding and unwinding of the cable b

to give the car the necessary travel.
What I claim is—— -
1. The ecombination, with the cylinder G

of said parts being fixed and the other oscil-
lating, and one being capable of longitudinal
movement with relation to the other, of the

‘movable plate h, carried by the eylinder and

fitting against the head K, the movable plate
m, carried by the head K and fitting against

100

“and the head K, fitting into the cylinder,one -

1085

the head of the cylinder at one side of the -

plate i, and a port 15, for admitting and ex-
hausting the liquid to and from the cylinder

Dbetween the plates, substantially as described.

2. The combination, with the oscillating

110

and longitudinally-moving cylinder G, of the -

fixed head K, fitting into said eylinder, the

plate h, carried by the cylinder G and movable

in the direction of the length of the cylinder,
30 a8 to maintain contact with the head K, the

1I§

plate m, carried by the head K and entering

the cylinder at one side of the plate i and
movable longitudinally with the cylinder, and

‘a port 15, for admitting and exhausting the

120

liquid to and from the eylinder between the

plates, substantially as described.

~ 3. The combination, with the oscillating

and longitudinally-moving cylinder G, of the
fixed head K, fitting into sald cylinder, the

plate i, carried by the cylinder G and movable
in the direction of the length of the eylinder,
so as to maintain contact with the head K, the

plate m, carried by the head I and entering
the cylinder at one side of the plate /i and -

movable longitudinally with the cylinder, a

| port-15, for admitting and exhausting the

125

130




.liqllid to and from the cylinder between the

- plates, and the cylinder p, having a piston 10

10

connected to the cylinder G to move the same

longitudinally, snbstantially as described.

4. The combination, with the cylinder G

“and the head K,fitting into the cylinder, one
of said parts being fixed and the other oscil-

lating, and one being capable of longitudinal
movement with relation to the other, of the
movable plate A, carried by the cylinder and
fitting against the head K, the movable plate
m, carried by the head K and fitting against

412,331

the head of the cylinder at Gne side of the

plate i, and ports 14: 15, for admitting and ex-
haustmﬂ* the liquid to and from the cyhnder
upon the opposite sides of  the plate m, sub-
stantially as described.

In testimony whereof 1 have hereunto set
my hand in the presence of two subserlbmg

witnesses.
WM. P, GIBS_ON..
'Witnessesz ' -
J. J. KENNEDY,
G. M. BORST.
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