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UNITED STATES

PaTenT OFFICE.

JOIIN PARKINSON, OF LOS ANGELES, CALIFORNIA, ASSIGNOR, BY MESNE
ASSIGNMENTS, T0 THE PARKINSON ELEVATOR COMPANY, OF SAME
PLACE AND PH(ENIX, ARIZONA TERRITORY.

COMBINED ELECTRIC HYDRAUUC SCREW-CONTROLLED ELEVATOR-ENGINE.

SPECIFICATION forming part of Letters Patent No. 571,781, dated November 17, 1896.

Application filed June 25, 1895,

Serial No. 653,859, (No model

To all whonv it may concern:

Beitknownthat I, JOEN PARKINSON, a citi-
zen of the United States, residing at Los An-
geles, in the county of Los Angeles and State
of California, have invented a new and use-
ful Combined Electric Hydraulic Screw-Con-
trolled Elevator-Engine, of which the follow-
ing is a specification.

One object of my invention is to provide an
electric hydraulic elevator-engine which will
require less room than any elevator-engine
heretofore operated by electricity and con-
trolled by hydraulic force.

Another object of my invention is to pro-
vide for supporting the ecarwhile descending
and at stops by a nut threaded on a screw-
shaft and held by a body of liquid under com-
pression; also, toprovide a hydraulic substi-
tute for a ratchet.

While my invention is more especially de-
signed forelectrically-operated elevators, still
it is adapted for use with other power.

Another object of my invention is to pro-
vide for an elevator a support which will offer
the least vesistance to the powerapplied while
raiging and which will safely and entirely sup-
port the carin its descent and during itsstops.
In this respect my invention comprises the
combination of a eylinder, a piston in the cyl-
inder, a body of liquid in the cylinder on both
sides of the piston, means to allow the unob-
structed flow of liguid from one end of the
cylinder to the other when the piston moves
in one direction, and means to restrict and
control the flow of the lguid from end to end
of the cylinder.

My invention is different fromall serew ele-
vator-engines heretofore made in that with
all such former engines the power for driving
the elevator-ropeis applied through the serew
which affords the desired safety, while with
nmy engine the power for driving the elevator-
rope is not applied through the safety-screw,
and the safety-screw is an adjunet to the rais-
ing mechanism proper. By this feature of
my invention I avoid the great friction and
waste of powerresulting in such otherengines
from the sliding operation by which the screw
operates to turn the gear, an object in this
connection being to provide an elevator-en-
gine having all the advantages of the former

serew elevator-engines and devoid of the fric-
tion and loss of power characteristic of such
other machines.

T have heretofore invented a safety device

employing a screw and adapted for attach-
ment, to an elevator-car, and in such safety
deviee a piston-head provided with openings
therethrough was arranged upon a screw
within a hydraulic eylinder, and the screw
operated to drive the piston-head to and fro
within the eylinder, valves being arranged to
control the openings through the head, so as
to allow the liquid to flow through the head
more or less freely in one direction and with
more or less restriction in the other direction
as the car raised or lowered. Said former in-
vention is shown and claimed in my applica-
tion for United States patent, Serial No.
536,198, filed January 25, 1825. My present
invention differs from such an appliance in
that I use a solid nut instead of the piston-
head provided with openings, and said nutis
arranged to move Lo and fro within a straight
member of a tubular loop, which Ioop is pro-
vided with check-valves to allow free flow of
the liquid through the loop in one direction
and to prevent auy flow of liguid in the other
dirvection. Thisloop withitsvalves, thescrew
and nut and the hoisting-rope, and connec-
tions between such rope and the screw are all
arranged so that when the rope is operated to
1ift the car the liquid will flow freely through
the loop pastthecheck-valves. Provision for
return of the liquid in the other direction is
made through a conduit connecting the ends
of the straight member and suitably con-
trolled by a valve.

In this econnection it is an object of my in-
vention to provide means whereby a screw-
operated nut arranged as a piston (or any
other form of piston) will be enabled to oper-
ate to force the body of liquid from its one
face to the other in one direction with a mini-
mum resistance, and in which the liguid when
forced in the other direction will be subject
to perfect control by a suitable valve.

Incidentally an object of my invention is
to provide for properly sustaining the thrust
of the nut during the descent or stoppage of
the car and to avoid objectionable fricfion,
which otherwise would resulf.
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An object of my invention is to provide for
direct connection between the elevator-rope-
winding sheave and the electric motor with
a gear, and yet provide absolute safety and
at the same time entirely relieve the motor
from any work during the descent of the car
and cut off the current, thus preventing
waste of power.

An object of my invention is to provide a
very simple automatic governor or descent-
speed-controlling appliance operated by the
compression of the liquid during descent of
the car and to so construct the same that it
will resist the flow of liquid in proportion to
the speed with which the car descends, thus
diminishing the speed of descent.

Another object of my invention is to pro-
vide a device operated by a hydraulic piston
for cutting off the electric current when the
car reaches its upward limit of movement.
In my present machine the connection only
remains broken when the car is above its nor-
mal limit of travel, and the connection is re-
established as soon as the car again enters
the path of its normal travel.

In my application for Letters Patent of the
United States, Serial No. 563,898, filed No-
vember 14, 1895, I have broadly and generic-
ally claimed the invention underlying this
appliance, and which invention consists, es-
sentially, of controlling the downward move-
ment of the elevator-car by a body of liquid
arranged to flow from one liquid-containing
compartment to another through passages
provided with valves which regulate the ob-
struction which the liguid may present to the
operation of the piston. The new type of
elevator whieh I have invented and which is
claimed in said application includes, broadly,
the combination, with an electric motor, of a
piston operated thereby and operatively con-
nected with the car to drive the same, and
suitable means or appliances arranged to al-
low the free movement of the piston when
the car ascends and to afford perfect control
of the movement of the piston at the descent
of the car. The saidinvention comprises an
electric lifting apparatus and a hydraulic
supporting and lowering apparatus so ar-
ranged in combination that the strain is taken
off of the electric motor at all times except
when the motor is in operation to raise a load.
It comprises a cylinder, a piston arranged in
such eylinder, means connected with the pis-
ton to move it in one direction, a receptacle
or reservoir, a body of liquid in the cylinder
and receptacle, a passage being provided be-
tween the receptacle and cylinder, a valve
arranged to allow the liquid to flow freely
through such passage from the receptacle into
the cylinder and prevent.its return, a pas-
sage being provided to allow liquid to flow
from the cylinder into the receptacle, a valve
arranged to control and to prevent the flow
of liquid through such passage, and means
for operating such valve.

No claim is herein made broadly and ge-

571,731

nerically to said invention, because the same
is broadly claimed in said application, Serial
No. 568,898,

The accompanying drawings illustrate my
invention, :

Figure 1is a plan of my new elevator-en-
gine. I'ig. 2 is a side elevation of the same.
Fig. 3 is a vertical longitudinal mid-section
on line 3 3, Fig. 1, except that the screw, the
check-valves, and the automatic governor
mechanism are shown intact. TFig. 4 is a
vertical transverse section on the irregular
line 4 4, Fig. 3, looking toward the left. The
liguid is not shown in this view. Tig. 5isa
plan section on line 5 5, Ifig. 2. Tig. 6 is an
clevation of the valve-arm. Fig. 7 is a hori-
zontal section on line 7 7, Fig. 2. Tigs. 8,9,
10, and 11 show different modifications for
simplifying my engine by the use of power-
ful low-speed motors. Fig. 12 illustrates the
use of the loop with a piston fixed to a recip-
rocating piston-rod.

Mynew elevator-engine comprises the com-
bination of the rope-winding sheave A, a
screw-shaft B connected thereto and arvanged
to rotate therewith,anut C, screwed upon said
screw-shaft and arranged to be driven to and
fro along the secrew-shaft as the screw-shaft
rotates, suitable means for preventing the ro-
tation of the nut, and suitable means for con-
trolling the travel of the nut along the screw-
shaft. Bythismeanstherotation of the rope-
winding sheave is under the control of the nut,
and by controlling the travel of the nut the
rope-winding sheave can be made to travel
slowly or can be entirely stopped. The means
which I use for controlling the travel of the
nut is a confined body of liguid D, arranged
to be moved by the nut as it travels along the
screw. The means for confining the liquid
cousists of a hydraulic loop E, composed of

a straight member e and areturn member ¢/,

which connects the ends of the straight mem-
ber. This return member is provided with
a vertical portion e, in which are two check-
valves ¢’ ¢, arranged to allow the flow of
liguid in one way upward through the verti-
cal portion and to prevent its flow in the
other direction, so that the liquid can flow
freely from one face of the nut to the other
through the return member of the loop, but
cannot flow back through such member. The
rope-winding sheave, the screw-shaft, and
nut are arranged with such relation to each
other and to the check-valves that when the
sheave is winding the rope thereupon the
nut will operate to force the liquid through
the return member past the check-valves,
which open to allow the flow of the ligunid in
that direction. The straight member of the
hydraulic loop has a longitudinal groove at
each side and forms a guide for the nut to
allow it to travel along the screw-shaft. The

nut has sidelugs ¢, which fit into the grooves
of the straight member, as shown in Fig. 4,
and prevent the nut from rotating.

My invention comprises the combination of
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the parts above mentioned and an electric
motor T, the screw-shaft being connected
with the motor to rotate therewith. By the
operation of the motor the screw-shaft is vo-
tated, the nut being driven along the straight
member, and at the same time the rope-wind-
ing sheave is rotated to wind the rope there-
upon. The nut is constantly held by the
compression of theliguid to prevent the rope-
winding sheave from turning in the other di-
rection in case the current of the motor is
turned off, so that when the current isturned
off the weight is immediately sustained by
the nut and the liquid.

G indicates a cog-wheel connected with the
rope-winding sheave A by a shaft H, upon
which the cog-wheel and the rope-winding
sheave are fixed. I indicatesa pinion mesh-
ing with such cogwheel and fixed upon the
serew-shaft. Thescrew-shaftandrope-wind-
ingsheave are thus connected to each other to
rotate together.

T indicates a driven cog-wheel fixed upon
the serew-shaft to drive the same, and the
motor is provided with a pinion f, meshing
with the driven cog-wheel J to rotate the

screw-shaft, so that the motor is thus con--

nected by a gear with the rope-winding sheave
and with the serew-shaft. Thisconstruction
is designed for a high-speed motor. A low-
speed motor of greater power could be geared
directly with the cog-wheel G, as shown in
Trig. 8, or the armature of the motor could be
coupled with the shaft H, as shown in Tig. 9,
or with the serew-shaft I3, as shown in Iig.
10, but with such construction a much
stronger and slower motor would be required;
or with a very powerfnl motor the motor
ean be coupled dirveetly with the screw-shaft
and the rope-winding sheave be fixed there-
upon, as shown in Ifig. 11.  This form is the
simplest form of elevator which I have de-
vised. The ends of the straight part of the
loop are connected by the valve-restricted
return-conduit X and the body of liquid fills
the loop and the return-conduit.

L. indicates a valved stand-pipe for keep-
ing the loop constantly filled. This strue-
ture is shown and claimed in myapplication
for Letters Patent, filed January 25, 1893, Se-
rial No. 536,198,

% indicates a balance-valve for controlling
the movement of the liguid through the re-
stricted return-conduit. The return-condnit
is provided with a widened and flattened por-
tion &' and with a gate-socket k" in the floor
thereof. A gate M isarranged insuch socket
and adapted to play across the passage to
obstruct the same. K'is a piston-chamber
arranged above such passage and communi-
cating thevewith through the opening &". A
piston B'; having an avea greater than the
upper face of the gate, is arranged in the
chamber, and the rod m’ connects such gate
with the piston. Suitable means, such as the
spring M, is provided for normally holding
the piston depressed. By this contrivance

uv)

when the compression of the liquid caused
by the return of the nut along the straight
member exceeds the predetermined pressure
the liguid pressing against the bottom of the
piston will force the piston up, and thus draw
the gate up to contract the passage through
the conduit. As the piston M’ and the gate
M rise the resistance of the spring increases,
so that when the movement of the nuft reaches
the normal speed the piston M’ will be bal-
anced and allow thenut to travel at said nor-
mal speed.

The speed of flow of the liquid through the
restricted conduit depends upon the load
upon the car during descent, and as the load
is diminished the compression of the spring
M will be reduced, thus allowing the liquid
to flow more rapidly through the return-con-
duit. By this simple device the pressure of
the liquid is made to directly control the
movement of the car in descent.

The screw is so arranged with relation to
the nut, the hydraulic loop, and the rope-
winding sheave that when the motor is oper-
ated to wind the rope upon the drum and
thus raise the elevator-car (not shown) the
nut will be drawn away from the motor, and
upon the reverse movement the nut will be
made to travel toward the motor. When the
nut moves from the motor during the ascent
of the car,it is desirable that the liquid flow
through the loop with as little obstruction as
possible, and for this reason it is necessary
to make large check-valves to allow the
lignid to pass freely in one direction, and
such check-valves must be very sfrong to
bear the pressure applied when the ear is de-
scending. In order to provide for this, I em-
ploy a check-valve which, while moving freely
to allow the passage of a large volume of
liquid, will be positive and quickin its return
action to close the valve. This valve com-
prigses the combination of the valve-seat N,
the valve-leaf O, arranged to seat upon such
valve-seat, the arm P, hinged by one end to
the valve-gseat and hinged at the other end
to the valve-leaf on the upper side thereof
and provided with a projection ' extending
beyond the valve-leaf hinge fo prevent too
free movement of the valve-leaf upon this
hinge.

o' indicates the valve-leaf hinge-lugs pro-
vided on the upper face of the valve-leaf.

The arm P is provided with a pintle-hole p,
and a removable pintle p’ is passed through
the hinge-lugs and the pintle-hole in the
arm, thusforming the valve-leaf hinge and al-
lowing the valve-leaf to be detached from the
valve-arm P, so that it ean be removed read-
ily through the hand-hole Q (or Q') in the
vertical portion of the return member ¢’ of
the loop.

In order to provide for greater security
against leakage and breakage, I provide two
valves ¢'” ¢ in the vertical portion of there-
turn member of the loop. The valves are
identicalin eonstruction, and the deseription
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of one will serve for both.. Preferably each
valve-leafis provided with twoarms,as shown
in the plan in Fig. 5.

Suitable rheostat mechanism R is previded
to control the current of electricity, and: this
is connected with the elevator-car for suitable
operation. The means for operation are not
showsn in. the drawings for the: reason: that
various means can be devised therefor. : The
appliance which I have indicated is the same
as that shown in my said application for pat-
ent, Serial. No. §45,175; filed April: 10, 1895,
This rheostat-operating mechanism is con-
nected with a valve-operating arm S,arranged
to operate the valve £, so that the valve and
the rheostat will operate:in conjunction with
each other to simultaneously cut.off the flow
of lignid through the return-conduit and cut
off the current. to the motor, so thatat the
moment, when the current is: cut off the pas-
sage through the conduit. will be entirely
closed by thevalvek. The valvel is arranged
to open in both directions, so that when the
current has been eut off a further movement
of: the valve:arm S will again open the valve
intheotherdirection, thusallowing the liquid
to again flow through the conduit.  Then the
rheostat mechanism R can be operated while
opening and closing the valve without turn-
ing on the current of electricity. Then when
it is desired to turn.on the eurrent.of elec-
trieity the mechanism will be thrown to ac-
complish that object. At thé moment the
current 'is. turned:on; the flow of liguid will
be stopped by the yalve %, and then, by a fur-
ther movement, the valve will be opened: in
the other direction, thus allowing the liquid
to again pass through the conduit. In this
way the return-conduit connects in both di-
rections, and thus allows greater freedom for
the return of the liquid from end to end of
the straight member during the descent of the
car. The capacity for returning the liquid
when the car ascends being fully equal to the
area of the cylinder ¢ or straight member of
the loop, the flow of the liquid from one end
to the other of the eylinder ¢ is unobstructed
when the piston moves during the ascent of
the car or other load.

The hydraulie loop is adapted for use with
a piston ¢, driven by a reciprocating piston-
rod B’, (shown in Fig. 12,) instead of by the
screw, as shown in I'ig. 3, &e., and my inven-
tion ineludes the combination of the valved
loop and the piston, whether the piston be a
nut on a screw or be fixed to and driven by a
rod. The screw extends through the end of
the straight member of the loop and is packed
to prevent the escape of the liquid, and if a
piston-rod were used it would be packed. The
thrust of the nut against the liquid during
the descent of the car is sustained by the ten-
sion of the screw-shaft, and this is liable to
shift the shaft endwise in its bearings. To
provide against this, a collar T' is fixed upon
the screw-shaft, and ball-bearings ¢ are ar-

ranged. upon: the:opposite sides of the collar
tosustain the thrust thereof. TV 1T indicate
seats for the balls of the ball-bearing.  The
seats and collars are shown' both: provided
with grooves for the balls of the bearing.

The form of elevator which I have shown
in Figs. 1, 2, ‘and 3 of thé drawings is de-
signed fora freight or ‘passenger elevator of
a speed of about one hundred feet per min-
ute, with-amotor I'; making five hundred rev-
olutions per minute.. The speed of the ele:
vator:ean be increased by increasing the di-
ameter: of the armature:pinion f; or by in:
creasing the revolutions of ‘the motor, or by
inereasing the size of the sheave, or chang:
ing the gear between :the sheave and the
serew-shaft.

It is to e 'observed that the speed of this
engine is only limited by the horse-power of
the motor; and that this machine differs from
other worm-gear elevators notably in that any
speed can beattained with alow-speed motor,
and this cannot be done with other types of
serew:elevators.

In this type of machine the power applied
by the pinion of the:screw-shaft to the spur-
wheel of the sheave-shaft is very great,; and I

have devised special means for transmitting -

this power without dangerof breakage.  This
means consists of two or more spur-wheels G
&, fixed upon the sheave-shaft with their cogs
avranged to bieak joints with eacli other, and
two or more pinions I'l'; fixed upon tlie screw-
shaft withtheir cogs arranged to break joints
and meshed in the spur-wheels.  This con-
trivanceis arranged, in ecombination with the
other parts hereinbefore described, so that the
power applied through the armature-pinion
J and the driven spur-wheel J will be applied
through the shaft B to the sheave A without
danger of breakage.

By arranging the cogs on the spur-wheels
tobreak joints with each other, asshown, and
meshing with such spur-wheels two or more
pinions, the cogs of which also are arranged
to break joints with each other, cogs are al-
ways in engagement with each other to bear
the load to an advantage, andwith this kind
of gear the danger of breakage is greatly
eliminated.

In the drawings the two cog-wheels are
shown separated by a plate g, interposed be-
tween such cog-wheels, and the pinions are
likewise set at a distance from each other.

In order to provide for cutting off the cur-
rent when the car has reached the upward
limit of its travel, I provide an electrical con-
tact U for connecting and disconnecting the
electrical conductor V, and I provide a rod
W, carrying such contact and arranged ex-
tending through the end wall of the loop into
the pathof the nut and arranged tobe moved
by the nut to break the electrical civeuit in
the conductor. A spring X is arranged for
normally holding the electrical contact rod or
carrier W extending into the pathof the nut
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when the contact is made and the circuit un-
broken. This springnormally holds the.con-
tact unbroken.

In practice when the piston or nut C is
operated to drive the liquid through the re-
turn member ¢ of the loop it will travel
until it comes into contact with the rod W,
and then will move the rod W, soasto break
the electrical current, thus stopping the oper-
ation of the motor and allowing the car to
come to a standstill at the top of the shaft.
Upon the reverse movement of the piston or
nut C the rod will be returned by the springs
X and the current will again be turned upon
the motor.

The large return member of the loop and
the large check-valve shown were invented
subsequent to the filing of said applications,
Serial Nos. 536,198 and 545,175, and I believe
the same to be preferable for connecting the
separate compartmentsof the eylindersshown
in said applications for the reason that the
larger flow of liquid thus provided for is de-
sirable in a pracfical machine. I wish my
claimstocovertheliguid-return device herein
shown, whether the same be used in connec-

tion with the other mechanism shown herein

or with the said former inventions orin any
other situation in which it may be applied.

Now, having deseribed my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

1. In an elevator, the combination of a cyl-
inder; apiston inthecylinder; a body of lig-
wuid inthe eylinder on both sides of the piston;
means to allow the unobstructed flow of lig-
uid from one end of the cylinder o the other
when the piston moves in one direction; and
means to restrict and control the flow of the
liquid from end to end of the eylinder.

2. In anelevator,the combination of the cyl-
inder; the piston therein; the body of liquid
in the eylinder on both sides of the piston;
means to allow the unobstructed flow of the
liquid from one end of the cylinder to the
other when the piston is actuated in one di-
rection; means for preventing the return of
the liquid; and controlling means for allow-
ing the return of the liguid when the piston is
moved in the other direction.

3. In an elevator-engine, the combination
of the loop provided with the straight mem-
Der; the piston arranged to travel to and fro
in such straight member; means for moving
the piston arranged in the straight member
and extending through the end thereof; a
refurn-conduit connecting the ends of the
straight member; a check-valve to allow the
flow of liquid in one direction only through
the loop; the body of liquid in the loop and
return-conduit; and a valve to control the
flow of liquid through the return-conduit.

1. In an elevator-engine, the combination
of a rope-winding sheave fixed on a shaft;
such shaft journaled to rofate; a cog-wheel
fixed on such shaft; a screw-shaft provided

with a pinion geared in such cog-wheel; &
driven cog-wheel fixed on such screw-shaft;
a motor provided with a pinion fixed on its
armature and geared into such driven cog-
wheel; a nut screwed on the screw-shaft; a
guide to prevent the rotation of the nut and
allow it to travel along the scerew-shaff; and
means to eontrol the travel of the nut along
the serew-shaft.

5. Inanelevator-engine,the combination of
ahollowloopfor confining a body of liguid and
composed of a straight memberand a return
member connecting the ends of the straight
member; a nut fitted into the straight mem-
ber and arranged to travel therein; a screw-
shaft arranged in the straight member,
screwed through the nut and journaled in the
ends of the straight member and projecting
beyond one of such ends; arestricted refurn-
conduit connecting the ends of the straight
member; a body of liguid in the loop and con-
duit; check-valves in the return member of
the loop to allow the liquid to flow there-
through in one direction only; and a valvein
the return-condnit to control the flow of lig-
uid therethrough.

6. The combination of the loop composed of
a straight member and a return member con-
necting the ends of the straight member; a nut
fitted into the straight member and arranged
to travel therein; means to prevent the rota-

tion of the nut; a serew-shaft arranged in the.

straight member and projecting beyond one
of its ends; a restricted return-conduit con-
necting the ends of the straight member; a
body of liquid in the loop and conduit; a
check-valve in the return member of the loop
to allow the liquid to flow therethirough in one
dirvectiononly; and a valve in the return-con-
duit to control the flow of the lignid there-
through. .

7. Inanelevator-engine,the combination of
the loop provided with the straight member;
the nut arranged to travel to and fro in such
straight member; means for preventing the
rotation of the nut; a return-conduit connect-
ing the ends of thestraight member; a check-
valve to allow the flow of liquid in one direc-
tion only through the loop; the screw-shaft

Jjournaled in the ends of the loop and screwed

throngh the nut; the bedy of liquid in the loop
and.return-condnit; a valve to control the flow
ofliquid through the retarn-conduit; the rope-
winding sheave connected with the screw-
shaft to rotate therewith; a collar fixed upon
the screw-shaft; and ball-bearings arranged
upon the opposite sides of the collar fo sus-
tain the thrust thereof.

8. Inanelevator-engine,the combination of
the rope-winding sheave mounted on a shatt;
such shaft; spur-wheels fixed on such shaft
with their cogs arranged to break joints with
each other; the serew-shaft and means for
controlling the rotation of the screw-shafl;
pinions fixed upon the screw-shaflt with their
cogs arranged to hreak joints and meshed in
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the spur-wheels; a driven spur-wheel fixed
upon the serew-shaft; a motor provided with
a pinion; and such pinion meshing with such
driven spur-wheel.

9. The combination of the conduit provided
with awidened portion and with a gate-socket
in the floor thereof; a gate arranged in such
socket and adapted to play.across the passage
to obstruet the same; a piston-chamber ar-
ranged above such passage and communi-
cating therewith; a piston arranged in such
chamber and having an area greater than the
upper face of the gate; a rod connecting such
gate with the piston; and suitable means for
normally holding the piston depressed.

10. The combination of the hydraulic loop
provided with the straight member and the
check-valve-controlled return member; the
return-conduit connecting the ends of the
straight memberand provided inits floor with
the gate-socket; a gate arranged in such
socket and adapted to play across the passage
to obstruet the same; a piston-chamber ar-
ranged above such passage and communi-
cating therewith; a piston arranged in such
chamber and having an area greater than the
upper face of the gate; a rod connecting such
gate with the piston; the springfor normally
holding the piston depressed; the screw-shaft
connected tothe rope-winding sheavetorotate
therewith and journaled in the ends of the
hydraulic loop; a nut fitted in the straight

‘member of the loop and serewed upon the

serew-shaft; means to prevent the rotation
of the nut; and the body of liquid in the loop
and return-conduit.

11. Inanelevator-engine, the combination
of the loop composed of a straight member
and of a return member which connects the
ends of the straight member and has at one
end a vertical portion provided with a valve-
seat; a valve arranged to seat upon such
valve-seat; the valved return-conduit con-
necting the ends of the straight member; the
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Dbodyof liquid in the —10015 and return-conduit;

and a piston operating in the loop.
12. In an elevator-engine, the combination

of the loop composed of a straight member

and of a retwurn member which connects the
ends of the straight member and has at one
end a vertical portion provided with two
valve-seats arranged one above the other in
such vertical portion; two valves arranged
respectively to seat in such valve-seats; two
arms respectively hinged at one end to the
valve-seats respectively and at the other end
to the valves respectively; and a piston oper-
ating in the loop.

13, In an elevator-engine, the combination
of the hydrauljicloop provided with a straight
member and the return member and a body
of liquid therein; anut arranged to travel to
and fro in the straight member; a screw ar-
ranged to drive such nut; an electrical con-
ductor; an electrical contact for connecting
and disconnecting such conductor; a rod car-
rying such conductor and arranged extend-
ing through the end wall of the loop into the
path of the nut and arranged to be moved
by the nut to break the electric cireuit.

14. The combination of the hydraulic loop
having the  straight member, and check-

yalves in the return member to allow the

liquid to flow in one direction only, in such
return member; a serew-shaft journaled in
the ends of the loop and extending from out-
side the loop into the straight member; anus
fitted in the straight member and screwed
upon the screw-shaft; means for preventing
the rotation of the nut; a valved conduit con-
necting the opposite ends of the straight
member, and a body of liquid in the loop and
return-conduit.

JOIIN PARKINSON.

Witnesses:
JAMES R. TOWNSEND,
F. M. TOWNSEND.
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