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UNITED STATES

PAaTENT OFFICE.

 NORMAN C. BASSETT, OF YONKERS, NEW YORK, ASSIGNOR,
ASSIGNMENTS, TO THE NATIONAIL COMPANY:.

BY MESNE
OF ILLINOIS.

HYDRAULIC ELEVATO R.

SPECIFICATION formmg pert of Lettels Patent No. 594, 590 deted November 30 189%.
. AppHeation filed April 17, 1890, Serla,l No, 348, 413. (Na madel) |

To all whom it may concern:
Be it known that I, NorMAN C. BASSETT a

.. -e1t1ze11 of the United Stetee , residing at Yonk-

ers, county of Weetchester and State of New
York, have invented cert&m new and useful
Improvements in Hydraulic Elevators, fully
described and represented in the followmﬂ'
specification and the accompanying drawings,

- forming a part of the same.

IO

This mventlon relates to hydraulic eleva-
tors and other hydraulic-motor apparatus, its
general object being to improve the construc-

- tion of this class of mechanism and to render

20

- nations of parts, all of which will be more par--
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~stop and of the means for removing the air |

_50

its action more uniform and reliable.
- One of the specific objects of the invention

is to provide a means whereby the motor-pis-

ton may be automatically stopped at the end

- of its stroke without shock or jar to the motor

or elevator-car and without interfering with
the return of the piston at full speed as the
valves are shifted for movement in the oppo-
site direction.

‘Another object is to provide means for au-
tomatically relieving the cylinder from air
which may be carried into it by the mﬂowmﬂ'
water.

With these obJeets in view my mrentwn
consists in various constructions and combi-

ticularly described in the epeelﬁeetlon cmd
pointed out in the claims. o

A full description of my invention w ill now
be given, reference being had to the accom-

~ panying d1 awings, formm o 4, part of thls Speel—

fication, in Wth]l—— |

Flﬂ‘ule 1 is a general view of 2 hydraulic
elevator, showmfr the car and its connections
in outline and my improved hydraulic motor
in elevation. Fig. 218 a longitudinal section
of the motor apparatus, showing the preferred
form of my improvements.
lar section showing another form of my auto-
matic stop and of the means for adjusting the
length of the piston.
vetlen showing another form of automatic

from the lower part of the eylmder Fig. 5

~ is a detail of a modification of the constric-
- tions shown in Figs. 3 and 4. Fig. 6 is a sec-
tion showing another form of automatic stop
‘in which the plunﬂ'er is provided with a per-

Fw 3 18 a simi-

Flﬂ' 4 is a sectional ele-

| forated eplon closing the dlseha,we port.

Figs. 7 and 8 are sections on Fig, 6 at lines 7
and 3, reepectwely Fig. 915 a detaﬂ of the
apron.

Referring to said drewmn's, A is the motor—
cylinder; B the piston; C, the piston rod or
rods; D, ‘the supply-pipe; E, the circulating-
pipe, and ¥ the valve appar atus.

The circulating-pipe E is formed of two
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pipes communicating with each other through
the valve-chest and with opposite ends of the

motor-cylinder through the circular ports G,
opening into the upper and lower ends of the
cl reula,tmﬂ*—p1pe The valve H carries a bal-
ancing-piston I and is operated through the
usual rack and pinion K L, pulley S, and rope
T, extending to the car. ' A check-valve M,
openinﬂ' upwerd connectsthe two partsot the
circulating-pipe outside of the valve-chest.
The discharge-pipe N connects with the valve-
chest K. The car O may be attached to the
piston rod or rods C by the movable pulley P

and eable Q, extending over fixed pulley R, as

shown, or in any 'other suitable manner. All
these parts are of the usual construction and
need not be further described herein, it being

understood that the circulating-pipe G forms

alternately an induction and eduction pipe
for the two ends of the cylinder.
Referring now to the parts forming the au-
tomatic etop constituting one part of my in-
vention, the cylinder A i provided with a
partition and an opening adjacent to each
end, and the piston provided with a projec-
tion adapted to fit said opening and arranged

75
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to enter the same as the piston approaches

the limit of its movement in one or the other
direction, thus forming dash-pots at the op-
posite ends of the cylmdel

sult. - In the construction shown the cylinder
is composed of one or more sections flanged
at their ends, as shown, and has eecured to
its upper and lower ends, reepectwely, by
bolts or in any other suitable manner, the
dash-pots 1 2. The piston B has cast with it

“or secured thereto in any suitable manner the
~upper plunger 3 and has secured to its lower

side a rod 6, which at its lower end is attached
| to and carrlee the lower plunger 4, which en-

The cylinder A
‘and projection on the plunger may be formed
in any suitable manner and secure this re-
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ters the lower dash-pot 2. The connections
between the rod 6 and the piston and plun-
ger may be of any form. As shown, the rod
is flanged at each end and secured to the pis-
ton and plunger by blocks 5, bolted to the
piston and plunger, which are recessed to re-
celve the ends of the rod.

The plungers 3 4 are preferably made hol-
low, and their outer walls are provided with
a series of perforations 7, decreasing in total

area from the outer end of the plungers in-

ward. The bodies of these plungers are pro-
vided, preferably, with a series of water-
grooves §, these grooves serving to retard the

passage of the water from the dash-pots past

the plungers.

- The dash-pot 1 is provided with a check-
valve 9, mounted on a pin 10 and held closed
by 1ts weight and the pressure of the water
upon 1t as the piston ascends. Cored or cast

1n the wall of the dash-pot is the by-pass 11,

controlled by the valve 9 and forming a means
of communication between the end of the
dash-pot and the circulating-pipe E or cir-
cular port G, by which the water enters and
passes from the cylinder, this by-pass thus
forming a passage or channel between the
parts of the cylinder on the opposite sides of
the partition by which the dash-pot is formed.
The lower dash-pot 2 is provided with a simi-
lar valve 12, mounted on a pin 13, and a simi-
lar by-pass 14 forms a means of communica-

~tion between the lower end of the cylinder

and the circulating-pipe E or circular port
( and thus forms a passage or channel con-
necting the parts of the eylinder on the oppo-
site sides of the partition by which the dash-
pot at this end of the ¢ylinder is formed. It
will be seen that the valves 9 and 12 are closed
as the plungers enter the respective dash-
pots, but upon the reversal of the valve open
inwardly to allow the water to enter the ends
of the cylinder inside the plungers.

The parts thus far deseribed form the first
part of my invention, by which the piston is
stopped at each end of the cylinder without
shock and without interfering with the re-
turn of the piston at full speed on the reversal
of the valve.

In Fig. 3 is shown a modification of the con-
struction in which the dash-pots 1 2 are pro-
vided with pipes 16 17, forming the byv-passes

- between the dash-pots and the circular port
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00

Gz, as shown at the lower end of the cylinder,
or with the c¢ylinder A above the port G, as
shown at the upperend of theeylinder. Each
of the pipes 16 17 is provided with a check-
valve 18, opening inwardly similarly to valves
9 12, and with a cock 19, by which the pipe
forming the by-pass may be closed when it is
desired to repair the valve 18, thé dash-pots
and plungers then operating to stop the car
without shock, but the return of {he piston
being retarded by the eutting out of the by-
pass. In this construction also the hollow
plungers 3 4 are tapered inwardly from their
bodies to their outer ends instead of being

&
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| provided with perforations, as in Fig‘. 2, the

function and operation of the tapered and
perforated plungers being the same, as will
presently be described.

In Fig. 4 another modification is shown, in
which the dash-pots 1 2 are provided, respec-
tively, with pipes 20 21, connectling the dash-
pots and circulating-pipe and provided with
check-valves 22 similar to those of Ifig. 3, the
plunger being tapered, as in the construction
just described. |

It is evident that instead of the plunger be-
ing tapered, as shown in Figs. 3 and 4, the
dash-pot may be tapered and the plunger
formed with straight sides. Such a construc-
tion 1s shown in KFig. 5,1in which the by-pass
21 connects with the end of the dash-pot, as
in Fig. 3, and the plunger is cushioned by the
gradual retardation of the escape of the water
from the tapered dash-pof.

In Figs. 6 to 9 a modification is shown In
which the plungers 3 4 are shortened and pro-
vided with aprons 38, in which are placed the
perforations 7, arranged as previously de-
scribed, these aprons thus operating to grad-
ually close the port Gz, as in the construction
shownin Fig.1.. Thedash-potsare connected
tothecirculating-pipe I by the pipes 39, form-
ing by-passes and controlled by check-valves
40, as in the constructions previously de-
scribed. +

It is evident thatthe plungershownin IFigs.
6 to 9 is equivalent in effect to that of Ifig. 1,
but the use of the apron in place of the plun-
ger-rim extending through the full circum-
ference of the ¢ylinder or dash-pot lessens the
amount of metal to be used for the plunger.

g

‘A further economy of material may be ob-

tained by constructing one or both of the dash-
pots with a pocket 41 to recelve the apron, as
shown in dash-pot 2 of Ifigs. 6 to 3, instead of
extending the dash-pot full size. This con-
struction permits also of a shorter and more
direct conmnection between the dash-pot and
circulating-pipe.

The aprons 38 may of course be imperforate
and tapered inwardly similarly to the plun-
gers of Figs. 3 and 4, but the construction
shown is preferable.

The operation of the automatic stop will
now bedescribed. In theconstruction shown
in Fig. 2 as the piston I3 descends and the
plunger 4 commences to enter the dash-pot 2
the passage of the water from the cylinder
and dash-pot will be gradually stopped by
the outer wall of the plunger closing the port
G, connecting with the circulating-pipe E,
now acting as an eduction-pipe. If the plun-
ger 4 were made solid and a close fit to the
cylinder A and dash-pof, it is evident that
the escape of the water would be prevented
so quickly as to cause a shock to the piston
and car, and it is desirable to provide some
passage or channel by which the gradual es-
cape of the water from the dash-pot shall be
secured as the plunger enters the dash-pot,

| so as to gradually stop and cushion the pis-
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port.
cylinder and dash-pot will pass through the.
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or channelsarranged in anysuitable manner;
but in the preferred construction shown I
make the plunger hollow and provide it with
the series of openings 7, which are largest

and most in number at the outer end of the

plunger, which first passes and closes the port
G, and gradually decrease in size and num-
ber until the port G is entirely closed as the
body or inner end of the plunger passes the
By this means the water within the

perforations in the hollow plunger mto the
port G and circulating-pipe, the flow of wa-
ter being retarded as the plunger descends,
thus causinga gradual retention of the water
within the dash-potand bringing the plunger

- and piston to a stop without shock or jar.

20

The water-grooves 8, previously referred
to, are not absolutely essential, but assist in
2 i

- cushioning the piston, as follows: All the

23
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water lemmed within the dash-pot after the
plunger 7 has fully entered the same is re-
tained therein, except such as passes upward
between the Sldes of the plung er and the in-
ner wall of the cylinder. This flow of water

18 greatly retarded by the water-grooves 8,

which, moreover, enable the plunﬂ'er 4 10 be
made a much looser fit in the dash- -pot 2 and
cylinder A without allowing the water to es-
cape upward, so as to interfere with the cush-
ioning effect of the dash-pot. |

It wﬂl be seen that on the shifting of the
valve for the reversal of the piston the plun-
ger 4 1n rising would again close the circulat-
ing-pipe K, now a(,t,mﬂ as an induction-pipe,

and prevent the full pressure of the water

from the supply-pipe being exerted upon the
piston, the piston and plunwer thereby fail-
ing to return at full speed. This difficulty,
hOW@VGI 1s avolded by the by-pass between

the lower end of the dash-pot and the circu-

lating-pipe or port G. .Asthe piston descends
the check-valve 12 is forced to its seat by the
pressure of the water closing the by-pass and

preventing the escape of the water through
As the valve is shifted and the piston

it.
ascends the pressure of the water from the
circulating-pipe E forces open the valve 12
and permits the flow of water to the end of

* the dash-pot below the plunger, the full pres-

55
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sure of the water from the supply-pipe there-
by being exerted below the plunger and re-
turning the piston at full speed. The action
at the nupper end of the cylinderis the same,
the water being retained within the dash-pot
1 by the gradual closing of the upper end of
the cueulatmw-pxpe as the p1st0n rises and
the valve 9 opening to admit the flow of wa-
ter above the plunger as the valve is shifted

for the descent of the piston.

In the construction shown in ¥ig. 3 the ta-
pered form of the plungers 5 and 4 18 equiva-
lent to the perforationsin the plungers shown
in Kig. 2, it being evident that as either of
the plun gers enters its dash-pot the water will

‘tion enters the dash-pot, and that this

port and circulating-pipe as the tapered por-
flow of
water will be gradually retarded as the plun-
ger advances until it is practically stopped as
the water-grooves 8 enter the dash-pot.
operation of this construction is substantially

the same as that of Fig. 2, except that the

plunger does not gradually close the port G
as it enters the dash-pot, but produces the
cushioning effect wholly by the direct retarda-

tion of the flow of water from the dash-pot to

the cylinder. In this construction, however,
it will be seen that as the valve 18 shifted for
the ascent of the piston the pressure of the
water entering at port + 1s not exerted upon
the full surface of the piston, but only upon
that portion outside of the plunger. 'The
movement of the piston, therefore, would be
retarded from this cause until the plunger
left the dash-pot; but the by-pass, by admit-
ting water to the dash-pot outside the plun-
oer, avoids this difficulty.

The operation of the constructions shown
in Figs. 4 and 5 is substantially the same as
that of Fig. 3. As will be understood from
the drawings the.connection of the by-pass to

the center of the dash-pot and to the circulat-

ing-pipe outside the port G, as shown in FKig.
4, involves no change in the operation of the
dewce

The operation of the apl o1 constr uotmn of
Iigs. 6 to 9 is the same as that of Fig. 2.

VVhile the operation of my automatic stop
is such as to render it of general application
irt all hydraulic-motor apparatus to prevent
shock without interfering with the return of
the piston at full speed, it is intended espe-
cially for usein hydraulicelevators, its special
function therein being to avoid the jumping of
the car caused by the slackening of the cable
on a sudden stop Moreover, 113 provides a
simple and efficient safety dewce whereby
the car will be stopped at the top and bottom
without shock in case of too great speed be-
ing attained through breakage of the valve-
controlling mechanism or otherwise. -

In the manufacture of elevators it is desir-
able that so far as possible the parts should
be manufactured and kept on hand ready to
supply demand. Itisevident, however, that
if the entire motor be constructed without re-
t,m*d to the distance which the elevator-car
is to travel the movement of the piston may
and probably will vary from that required for
the distance to be traveled by the car, so that
the plungers 3 4 will not stop the car exactly
at the upper and lower landings. I avoid
this difficulty and permit the construction of

substantially the entire motor independently
of the length of travel of the piston by the
following means: The cylinder A, as usual,
1s made tin sections varying in ]ength a foot

or more, any number of these sections being
connected together to form a motor-cylinder.
| The dash-pots, plungers, piston, and all the

The

This result may be secured by passages I be permitted to pass from the dash-pot 60 the
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other parts, with the exception of the flanged | thispipe being controlled by a cock 35. Trom

rod 6, (shown in Fig. 2,) may be completed.
In constructing the elevator it will probably
be found that the length of the motor-cylin-
der formed from the sections will vary a foot
or more fromthe length desired. The flanged
rod 6 may be made of such a length as to com-
pensate for this difference and to increase or
decrease the length of the piston, with its at-
tached plungers, to such an extent that the
plungers 3 and 4 will enter their respective
dash-pots to gradually stop the movement of
the piston and elevator-car as the latter ar-
rives exactly at the upper or lower landings.
The same result 1s attained by the construe-

tion shown in Ifig. 3, which permits the en-

tire motor to be manufactured independently
of the special elevatorinwhich itis to be used.
In this construction the lower plunger is cast
with orotherwise sccured tothe pistonandthe
upper plungeris mounted upon the piston rod
or rods so that it may be raised or lowered
thereon, being constructed, preferably, of two
parts, which may be clamped together upon
the piston-rods by bolts, as shown, or in any
other suitable manner. The plunger may be
adjusted to the position required and sup-
ported therein by means of blocks
required number of which may be inserted
between the plunger 3 and its supporting-

‘block attached to the piston, the length of
the piston, with its plunger, being varied as |

These blocks 23 may serve also as
Ifigs. 4

required.
counterbalance-weights, if desired.
and 6 also show adjustable plungers.
Ifor automatically removing from the eyl-
inder the air entering with {lie water I have
provided the following means: A pipe 24 is
tapped into the upper end of the dash-pot 1
and communicates with the supply-pipe D,
being controlled by a cock 25. Ifrom an el-
bow on the pipe 24 extends a curved pipe 26,
provided with a cock 27, this pipe discharg-
Ing into a drain-cup 23, from which the water
may be drawn away through a drain 29. The
piston B is provided with a passage 30, cored
orcasttherein and extending upward through
the piston and the body of plunger 3, commu-
nicating above with a pipe 31, provided with
a pivoted valve 32, which opens upward, but
1s kept normally closed by means of its weight
and by the pressure of the water. Ifor open-
Ing this valve 52 as the piston reaches the end
of its upward strolke said valve is provided
with an arm 33, projecting slightly above the
upper level of the plunger, which arm as the
plunger reaches the end of its movement
comes in contact with the upper end of the
dash-pot and opens the valve, permitting the
air to pass from below to the dash-pot and
thence through the pipe 24 to the supply-pipe.
IFig. 4 shows the same construetion at the up-
per end of the eylinder. Atthe lower end of
the cylinder the following meansis provided:
Pipe 84 communicates with the circular port

23, any

an elbow at the lower end of the pipe extends
a discharge-pipe 30, controlled by a cock 37.

The operation of the device is as follows:
As the piston descends the air in the lower
part of the cylinder will be foreed upward
through the passage 50 in piston b and into
the pipe 31, and as the piston ascends the air
brought in by the water {rom the supply-pipe
D will similarly pass through the passage to
the pipe 31. As the piston reaches the end
of its stroke the end of the pivoted arm 33
will strike against the head of the dash-pot 1
and open the valve 52, the air thus passing
outintothe upperendof thedash-pot. When
the motor is first started, the coclk 25 will be
closed and the cock 27 openecd, the piston as
1t rises thus foreing out through the pipes 24
and 26 the air previously collected in the cyl-
inder, which passes with a small quantity of
water 1nto the drain-cup 28, from which it
may be drawn off through the drain 29, The
coclt 27 will then be closed and the cock 25
opened slightly, sufficiently to allow the pas-
sage ol air from the dash-pot 1 to the supply-

yipe D. but to prevent the nassace of a suffi--
1 3 1 1 ™

cient amount of water to interfere with the
cushioning cffeet of the dash-pot. Thus, the
air contained in the eylinder prior to the in-
troduction of water having been drawn off
through the pipe 206, the air brought in by the
waterduring theoperation of the motor passes
from the dash-pot through the pipe 24 back
to the supply-pipe D, the air from the lower
end of the piston belng carried upward into
the dash-pot 1, as previously described. The
operation of the construction shown in Fig. 4
1s the same, except that the air from the lower
end of the cylinder does not pass upward
through the piston, but is removed through
the pipe 54, leading from the end of the dash-
pottothe circular port Gand controlled by the
cock 395, the air contained in the lower end of
the eylinder when the water is first admitted
being led away through drain-pipe 36, con-
trolled by coclk 37, the pipes 54 and 36 corre-
sponding, respectively, to the pipes 24 and 26
at the upper end of the cylinder.

It 1s a great convenience in elevators to
paclt the piston at the upper end of the cyl-
inder rather than at the lower end, and to
permitb this and avoid the necessity of remov-
ing the counterbalance-weights Isupport my
counterbalance-weights YV upon an extension
of the piston-rod below the piston, which in
the present case, asshown in Fig. 2, isflanged
rod G, which connects the piston I with the
plunger .

It will be understood that while I have
shown my invention as applied to a vertical
hydraulic motor of the form common in cle-
vators the automatic stop and means for re-
moving the air are applicable to hydraulic
motors whatever be the position of the motor-
cylinder. My invention, moreover, is not to

G and with the lower end of the dash-pot 2, | be limited to motors operated on the special
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system shown, but may readlly be adapted
by one skilled in the art to other forms of hy-

~ draulic motors which sdre well known and

need not be descrlbed or 1111181:1 ated hel eln
What I claim is— |

1. The combination with a cylmder ha,wncr |

a passage for the supply and exhaust of
and extending beyond said passage, of &plS-
ton arranged to gradually close said passage
as the plston approaches the limit of itsmove-
ment, and prevent the escape of fluid from
the spaee between said passage and the end
of the cylinder, and another passage connect-

‘ing the supply with said space and provided

with a seli-acting valve arranged to prevent
the flow of fluid from sald space, but to per-
mit the flow of fluid from the supply to said
space on the reversal cf the piston, substan-
tially as deseribed.

2. The combination with a cylinder havmﬂ‘
a partition and an opening adjacent to the

-end, of a piston having a projection adapted

25
30
35
P
45

. 50

- trolling said by-pass, said cylinder being pro-
- vided Wlth a water supply and dlscharge

55

60

to fit said opening and arranged to enter the
same as the piston approaches the limit of its
movement, a channel provided with a self-
acting.-valve and connecting the parts of the
cylmdm on the opposite 81des of the parti-
tion, said cylinder being provided with a sup-
ply a,ud discharge opening beyond which said
projection passes when the piston is at the
limit of its movement, substantially as de-
seribed.

3. The combination with a ¢ylinder having

a partition and an opening adjacent to the
end, of a piston having a projection adapted

to enter the opening, and channels connect-

1ing the parts of the cylinder on oppositesides
of the partition, one -of said channels being
provided with a self-acting valve, said eyhn—

der being provided with a Supply and dis-

charge opening beyond which said projection
passes when the piston is at the limit of its
‘movement, substantially as described.

4. The eombmatlon with a cylinder pro-
vided with a dash-pot at the end thereof, of
a piston provided with a projection arranged
toentersaid dash-potasthe piston approaches

the limit of its movement and operating to
 gradually close the discharge-port of the cyl-

inder, a by-pass connecting sald dash-pot with
the Wa,tel—supply, and a check-valve for con-

opening beyond which said projection passes
at the limit of its movement, substantially as
descmbed

The combination with a cylinder ha,vmn*
a partltlon with an opening adjacent to the

end, of a piston having a plunger adapted to

fit said opening and armnﬂ'ed to enter the

- same as the piston approaches the limit of its

‘movement, whereby a dash-pot is provided,
sald plunger being constructed to gradually
retard the flow of water from the dash-pot as
1t enters the latter, a series of water-grooves
“between the plunger and cylinder, and a pas-
sage independent of said opening connecting

md |

i means for automatically opening

| the dash-pot withthe fluid-supply and'pro-

vided with a check-valve permitting the ad-
mission of fluid to the dash-pot but prevent-

| Ing the escape of fluid from the latter, sub-

s‘rantla,lly as deseribed.

70

6. In a hydraulic motoi ‘the combination

mth a motor-cylinder pwwded with a dash-
pot at the end, of a piston provided with a
hollow plunger entering said dash-pot, the
wall of the plunger being provided with one
or more series of perforations, the total area
of the perforations on different lines trans-
versely to the plunger decreasing from the
outer end of the plunger inward, substan-
tially as described.

7. In a hydraulic motor, the combination

with a motor-cylinder provided with a dash-
pot at the end, of a piston provided with a
hollow plunger entering said dash-pot and
operating to close the discharge-port of the
cylinder, the wall of the plunger being pro- .
vided with one or more series of pertor atmns
the total area of the perforations on different

lines transversely to the plunger decreasing

from the outer end of the plunger inward,
substantially as described.
8. In a hydraulic motor, the combination

! with a motor-cylinder pr owded with a dash-

pot at the end, of a piston provided with a
hollow_plunﬂ'er entering said dash-pot, the
wall of the plunger being provided with one
or more series of perforations, the total area
of the perforations on different lines trans-
versely to the plunger decreasing from the
outer end of the plunger inward, a by-pass
connecting said dash-pot with the water-sup-
ply, and a check-valve controlling said by-
pass, substantially as described.

9. In a hydraulic motor, the combination
with a motor-cylinder pr 0V1ded with a dash-
pot at the end, of a piston provided with a
plunger entering said dash-pot, a by-pass con-
necting the dash-pot with the water-supply,
a check-valve controlling said by-pass, and
cocks for cutting out Sald by-pass a,nd valve,
substantially as desembed

10. In a hydraulic motor, the combination
with a motor-cylinder provided with a dash-
pot at the end, of a piston provided with &

plunger entering said dash-potduring the nor-

mal movement of the piston, said plunger
forming with said dash-pot a cushion-stop for
the pmton said dash-pot being provided with
an air-escape and sald piston bemﬂ‘ provided:
with an air-passage, a nor mally-closed valve
controlling said air-passage and opening to-
ward the air-escape end of the c¢ylinder, and
sald valve
to allow the escape of air from the air-passage
to the air-escape end of the cylinder, sub-

stantially as described.

11. In a hydraulic motor, the combination
with the motor-cylinder provided with an air-
escape port at one end, of a piston provided
with an air-passage, a nor mally—closed valve
controlling said passage and opening toward

| the air-escape end of the cylinder, and means
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for antomatically opening said valve to allow
the escape of air from the air-passage to the
cnd of the eylinder,substantially asdeseribed.

12. In a hydraulic motor, the combination
of a piston provided with an air-passage, a
pipe connected with said passage, a valve nor-
mally closing said pipe, and an arm connected
to sald valve and extended beyond the face
of the piston in position to engage a fixed
partof the motor, whereby the valve is opened
as the piston reaches the end of its stroke,
substantially as described.

13. The combination of the eylinder A, air-
escape pipe 24, cock 25, pipe 26 entering pipe

24, and cock 27 in said pipe 206, substantially
as described.

14. The combination of the vertical cylin-
der A, air-escape pipe 24, cock 25, pipe 20 en-
tering pipe 24, cock 27 in said pipe 206, and
drain-cup 23, substantially as described.

In testimony whereof I have hereunto set
my hand in the presence of two subseribing
witnesses.

NORMAN C. BASSETYT.

Witnesses:
JOHN W. GIBBONEY,
VW. J. PLUMSTEAD.
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