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SPECIFICATION forming part of Letters Patent No. 571,732, dated Wovember 17, 18096.
Apylication fled December 3 1895, Serial No. 570,870, (No model.)

To all whony i nuey coneceriv:

Beit known thatl, JOHN PARKINSON, & citi-
zen of the United States, residing at L.os An-
oeles, in the county of Los Angeles and State
of California, have invented a new and use-
ful Combined Eleetric Hydrostatic Elevator,
of which the following is a specification.

In my present invention I employ a prin-
ciple of hydraulic contr ol which is set forth
in my applications for Lettets Patent of the
United States, Serial No. 536,198, filed Jan-
nary 25, 18(’!5, Serial No. aia 1!0 filed April
10, lh‘.)::ﬁ Serial No. 555,959, filed June 23,

1895 15, and Serial No. aijb% ‘filed \{}Vemher

14, 1‘-3*‘,3__3 which consists, essentially, of con-

irolling the downward movement of the ele-
-ator-car or other load by a body of liquid
arranged to flow from one liquid-containing
001111}&1‘(111911!: to another through passages
provided with valves which 1‘00‘111:511{3 the ob-
struetion which the liquid may present to the
operation of the piston, and pr m*ldmp for the
return of the liquid by the opposite move-
ment of the machinery. In said last-men-
tioned application I have shown a piston ar-
ranged in a cylinder, a reservolr arranged
above the cylinder and communicating Lhere~
with, a body of ligquid in the e}*l.inder and
reservoir, means to allow, to control, and to
prevent the movement of the liquid from the
eylinder into the reservolr, and vice versa,
and driving mechanism for operating the pis-
ton., In said application the liquid in the
reservoir serves to alimited extentas a coun-
terbalance, it being primarily intended as a
variable counter b‘ilanw for the car- aquend-
ing portionof therope; but with said former in-
vention the ordinary counterbalance-weights
vere requlired.

I employ an independent llolstlnn device
which is independent of the liguid an(l which
is operatively connected with the piston and
with the car, so that when 1t 15 driven to

raigse the car it operates the piston. I drive
this hoisting device by the electric motor.

In my pre&ent invention I supply the eyl-
a pipe from a reservolr ar-

ranged at a considerable height above the
Cﬂmder and into which the hqmd will be
forced by the movement of the piston in one
direction. The height of the reservoir and

the relative cross-sectional areas of the pipe

i

and piston may be arranged to produce any
desired pressure against the piston, the prin-
ciple of hydrostatics being employed. Inmy
present invention I am enabled to do away
with any counterbalance which operatesonly

as a cmmtel‘balanee, and 1 greatly simplify

the machine and make it easier to apply 1t in

buildings.
My pr resent invention differs from all my

former inventions in that I connect the eyl-

inder through a pipe with a reservolr suffi-
ciently elevated to apply against one side of
the piston in the eylinder a hydrostatic pres-
sure sufficient to counterbalance the car and
car-suspending ropes, or to more than coun-
terbalance the same, or to less than counter-
balance the same, as may be deemed expe-
dient. I consider it most desirable to so ad-

just the counterbalance as to allow the car

to descend of its own weight. A supple-
mental variable hydraulic counterbalance

produced by a column of liquid in a vertical

reservoir decreasing in cross-sectional area
toward the top may e employed to counter-
balance the car-suspending portions of the
rope. That feature is set forth in my last-
named application, and 1 do not herein

‘broadlyclaim as an independent device such

supplemental reservoir; but my present in-
vention includes such reservoir when com-
bined with the pipe and cylinder for apply-
ing a proportioned hydrostatic pressure on
the piston.

1t is to be understood that while preferable

means for applyving the pressure within the

cylinder is an elevated reservolr connected
with the evlinder by a pipe, my invention is
broad enough f{o include the application of
hydraulic pressure produced in the eylinder
by any means (such, forinstance, as a recep-
tacle or reservoir provided with a a weighted
o1 spring-pressed piston or with compr essed
air or other elastic fluid for forcing the liquid
out of such reservoirinto the ¢y linder y which
will allow the piston when it moves inward
to return the liguid against the foree which
produces the pressure.

It must be understood that 1 distinguish be-
tween my invention and the use of a body of

liguid playing in a vertical column to coun-

terbalance in whole or 1n part an elevator-car
or suspending-ropes;-and I also distinguish
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between my invention and those machinesin
~whieclh, when the piston pushes into the cyl-

inder, there 1s an exhaust either of the pres-
&ure-applylng Iiquid or of any medium, such
as steam or compressed air, which applies the

foree to produce the pressure on the piston.
The principle of my present invention in

relation to this particular is that I apply a

- practically constant and uniform pressure in
a cylinder against a piston which is of greater

area than the pipe which intr oduces,the lig-

~uwdinto theeyhnder,and arrange the machine

so that the piston operates (instead of any
separate pumping-plant) to return the liguid
to the elevated source or against whatever
force 1s used to give the de&ued pressure;

and I am ﬂlClOb} enabled, by simple means
~and with a comparatively f:,mall weight of wa-
“ter, to produce a counierbalance buﬂ](nent to

wholly counterbalance thecar,and yet I avoid

- the nccessity of stand-pipes of large capacity,
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~ elthercross-sectional orvertical,and avoid the

‘useof pumpsorothermachinery forsupplying
any exhaust, and am enabled to combine in
one machine electric and hydrostatic power
for operating and controlling the elevator,

and I avoid all waste of energy and use Lhe

electric current only when Llle-elevatm_ 1S be-

ing driven by it; and I also apply the power
directly to the work of driving the car :zmd
yet attain per fect safety S

With my invention, in the pr actleﬂ form- |
~ which I have illustr ated in the accompanying
~drawings, the stand-pipe will extend prefer-
ably from the top of the building to the base-
-mentwhere thedriving mechanism i 15 located,

and a sufficient qmmmw of liguid is E;npphed
to fillthestand-pipeand the cylinder whenthe
piston is retracted; and I provide at the top
of the pipe a storage-reservoir to receive the
lguid which 1s forced upward out of the pipe
when the piston is fomed into the cylinder.
The c¢ross-sectional area of the reservoir
should be 1n such proportion to the cross-
sectional area of the cylinder that the liquid
discharged by the movement of the piston will
not raise the level of the liguid in the reser-
volr, except to the extent necessary to in-
crease the pressure on the piston Suﬂlmently
and in properratio to counterbalance the in-
creasing weight of the car-suspending rope
as the ear deamndw 1he storage-reservolr
may taper upwardly and in 511(311 relation to
the area of the piston that the rise of the lig-
uid in sueh reservoir, as the pistoninseris in-
to the cylinder, will be sufficient to increase
tie pressure upon the piston in such ratio as
to exactly counterbalance the increasing load
of the car-suspending rone, (that is, tho rope
batween the car and the %1181.(111]11]” -pulley,)
so that the necessity of any sul)p-lemenml 1'ES-
ervoir or of any other separate and independ-
ent means to counterbalance the variable
veight wilt be dispensed with.

In my present invention it may be prefer-
able to arrange the cylinder in horizontal DO-
By

sition, but 1t can be arranged vertically.

nder.
~at the top of well.

L arranging the eylinder horizontally there will -

be greater pressure exerted against the piston

I by wateratagiven level and the cylinder can
| be placed in the basement in the least valu-
able space, and the pipes which connect the
| ecylinder with the reservoir on the top of the
puilding can be carried up at any desirable
place and will occupy no important space. 1
deem it preferable to arrange these pipes en-
tirely outside of the eley ItOI‘ shaft, so that
with my invention the only appliances in con-
‘nection with the shaft will be the car with its
the necessary con-
trolling devicesand the rope and Suspendin‘gj--

- :pulley by which the car is carried. .
When myinvention is applied with the Ver
tical eylinder and rack, as shown in Figure 8
ot the accompanying drawings, the chCL de- :
pending from the piston operatesas acounter-

safety attachments and

balancing weightandin this way compensates

to a greater or less extent for the difference
m Vertleal lieight of the Suppmtmﬂ column. 5
of water. o
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My -pr.esent mventlon :;:Jl'se inc]udes asafety

appliance for the car and various parts and
combinations which I'w 111 hereumf ter spe city
and claim.

The aceompan} ing dras ings ]HHhtl‘ ate my

invention.

Fig. 11is a fmfrmenml elevatlon of an ele—'
| _Vator embodying my invention as applied
with pipes leading from the top of the build-
ing to produce hydrostatic pressure in the cyl-
The piston 1s retracted and the caris
- Double-barbed arrowsin-
dicate the movement of the liquid and parts

of the elevator when the car descends, and
single - barbed arrows indicate the return
movement. If1g. 2 is a fragmental sectional
elevation of the clevator, the seetion being
taken through the axis of the cylinder and
pipes and 1'eservoi1'. The partsare shown in
the position they are in when the car is near
the bottom of the well. Fig. 5 is a detail of
a check-valvefor allowing a free flow of liguid
down through the pipe to supply the hydro-
static pressure in the eylinder and to prevent
the return of the liquid through such valve.
The annular air-cushion above the valve is
illustrated as applied with this form of valve.

Fig. 4 1s a plan of the cylinder and (hwmﬂ
meehamsm shown in Iigs. 1 and 2. In this
figure, as in Kig. 1, the plston 18 mtl‘aoted,
the car being at the top of theshaft. In Figs.
1, 2, and 4 the machine isof the winding-drum
type. Xig. 5 18 a fragmental elevation, and
shows my invention applied in a multiple-
sheave type of machine, with the eylinder he-

tween the duvmn mecnanism and the ecar-

operating rope. n m y said last-mentioned
application, Serial No. 563,898, I have claimed
the application of the safety device hetween
the driving mechanism and the car, and for
this reason I make no claim thereto in this
application. Ifig. 0 is a plan of the machine
shown in Fig. 5. Fig. 7 is a fragmental ele-
vation showing my invention applied with a
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vertical eylinder and a rope-winding drum
driven by an electric motor. It also shows
electrically-operated mechanism for the posi-
tive operation of the valve which allows and
preventsthe flow ofliquid. Ifig. Sisavertical
mid-seetion showing my invention applied
with avertical eylinder and a depending rack

 for operating the piston and in which the rack

IO

- valve and motorisomitted.
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assists as a counterweight. In this view the

electrically-operated mechanism forthe valve
topreventflowof liquid i1sshown. ,
lar air-cushion chamberabovethe valveisalso |
Fi&‘i D :

shown as applied in this form of valve.
is a view of the under side of the car, showing

15 the application thereto of the safety device.

In this view the mechanism, which 1s shown 1n
Iigs. 1,7, and 8, for operating the controlling
Fig. 10 is anele-
vation of the safety mechanism shown in Ifig.
9. Inthisviewthecarisinits upright position
and the mechanismisseen from theside of the
car which is atthe bottom in IFig. 9. Iig. 11
is a sectional elevation on line 11 11, Kig. 9,
looking to the left in the direction of the ar-
row, Iig. 12 is an elevation on line 12 12,
IFig. 9, looking to the right in the direction
of the arrow. Fig. 15 is an elevation, partly
in section, on line 13 13, Figs.-9, 11, and 12.
Iig. 14 shows a modification of mechanism
for operating the eccentric dogs. Iig. 1518
an elevation, partly in section, looking from
the guide toward such dogs.

Referring to the form of machine shown in
Figs, 1, 2, and 4, it will be seen that hydro-
statie pressure is applied through pipe Ainto
cvlinder B against a piston C to assist the
movement of the car or other load ) in one
direction, and thatsinece there 1s no provision
for any exhaust the return of the car is com-
velled to cause the return of the liquid It
acainst the force which produces the pressure
against the piston, because there is no escape
for such ligquid exeept into the reservoir I,
from which the pressure is applied.

The hody of liguid is of sufficient volume

so that when the piston is retracted and the.

car at the top of the shaft the liquid will fill
the cylinder and the pipe, so that the liquid
is pressed against the piston in the cylinder
under a practically constant and uniform
pressure throughout all the movement of the
piston. | |

The piston C is operatively connected with
operative mechanism of the elevator and ar-
ranged to be operated (in whole or in part)
in one direetion by the pressure of the liquid
in the eylinder, and is arranged to returnthe
liguid from the eylinder to the source of pres-

sure and against the force which produces

such pressure on the reversemovement of the
piston. It is thus to be seen that the piston

is so adapied and arranged thatit may be op-
erated indiscriminately by either the pressure
of the liquid or by the electric or other motor,
as occasion may require or make desirable,
and that it is also adapted to be operated by
the conjoined action of both the water-pres-

| sure and the motor to raise the car.

The annu-

lwith the rope-winding drum g

3y the
preferred arrangement in the practical op-
eration of the machine the piston is forced in
one direction to raise-the car by the con-
joined action on the piston of the water and
the motor. That is to say, although the
water serves as a counterbalance for the car
its foree is applied directly to the piston to
operate it, and this force may be wholly or

only partially sufficient to move the piston

and the load, and the water also holds the
piston and governs its movement.
Theé combination shown admits of using

~the water-pressure as main motive power or
- as auxiliary power, as may be desired.
though in the arrangement at present pre-

Al-

ferred it acts as a counterbalance 1t also acts
directly on the piston to move the same, and
through that medium to operate the car.
The motor-driven hoisting mechanism also
acts directly on the piston to move 1.

G indicates in a general manner the hoist-
ing device or operative mechanism of the
elevator. -

gindicatesarack connected with the piston.

g, g, and ¢, Figs. 1, 2, and 4, indicate a
train of wheels by which the rack is connected
" which is
-e-oqne-eted with the motor ¢ by the gearing
g!” IJ.F' | |
I provide suitable means to allow, to con-
trol, and to prevent the movement of the lig-
nid medium through which the pressure 1S
applied to assist, to resist, or to prevent the
movement of the piston. |

II indicates a valve arranged to allow the
free descent of the liguid from the reservoilr
I’ through the pipe A and into the cylinder
B.
Figs. 1,2, 3,and 5, or it may be of the form
shown in Iigs. 7 and §, or of any other elfect-
ive form. The valve 1I iy arranged to comn-
trol the main member ¢ of the pipe which
communicates hetween the reservolir and the
cylinder, and a supplementary pipe & com-
municates with the pipe ¢ above and below
the valve I and is provided with a wide-way
control-valve I, which is operated from the
car to control the flow of liquid from the cyl-
inder to the reservoir when the car descends.
The valve H is placed near the reservoir I,
so that there will be butlittle pressure of lig-
uid on top of such wvalve, and the valve1s
made to close upward to prevent the liquid
from flowing through the pipe a when the
piston moves inward in the cylinder.

¢ indicates a weighted lever to normally
hold the valve I closed. |

J indicates a rope leading to the car to op-
erate the lever 7. J' indicates a weighted
lever arranged to pull against such rope to
hold it taut. A stop j 1s arranged to stop
stch lever to prevent it from swinging too
far. In this machine the cylinder is closed
at one end, and the other end of the cylinder
is open, and means for operating the piston
(such as the rack g or rope ¢°) plays freely

Co

This valve may be of the form shown in:
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through the open end of the cylinder and is:
'eonnected with the motor through suitable.
intermediate mechanism
nected with the car and is arranged to oper-
ate in conjunction with the ecar .f-.md at the:
. same time to operate the piston, against one

~ side of which the hqmd is apphed to press

~with a practically 60“5‘{&11‘5 ‘and uniform

10 9

. fpressme

In Figs, 5, 6,7

'}.f

T 1]10

 safety against a,cmdent through any breakage

~of the dllVlH” mechanism G.:
claimed in my said ]::151.1 ELPpllCﬂtI{)II fm' patent
s ;861'1‘11 No. 508,395, o T
- 'T'he 1*6%‘81‘&"011‘ F ser YOS as o Pl essUre- equal—-i
.;1/111[1 reservoir arranged to store the hiquid:
éch%pl&ced and forced . 11 om the cylinder at the
zyoanward movement 0£ the piston and to re- |

. turn the same to the eylinder when the Dis- |
This resery 011, as shown |
s ; 50 that while

 the pressure ag ams‘u ‘the. plston 1S practically
uniform, by reason of the height of the pipe |
o Inw hmh the water always Stﬂlldb there 1s

20

. fon is retracted.
in Fig. 1,

s upwardly: mpel me

- produced, in connection with such pressuw

oan mcmabefl Ppressure as thecar descends and
o the length of car-suspending rope increases.

40
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the check
plication of an annular air-cushion above the |

The v flh ¢ llisof largerarea than the body |
*aaf the pipe ¢ and is mmnﬂed 11 such: pipe

near the top thereof to allow liquid to flow
downwm d therethrough. I y making the
alve of larger arca L}nm the pipe it opemtes
more celtamly and more quickly cuts off and
opens the passage through the pipe. In order
to prevent jars upon thie sudden closing of
the valve, I provide an annular air- o]1.:1]11bel
into which the water can press when the valve
closes. The valve is arranged in the cham-
ber v to seat on the seat /', which extends
down into the chamber to provide the annu-
lar air-space 5 above the valve-seat in the
chamber. The upward rush of water past
the r1m of the valve 1s gradually overcome
by the air-cushion in the space 5,and the pres-
sure 1s equalall around the edge of the valve.
1his construction 1is detailed as applied to
shown 1n Ifig. 3, and another ap-

valve 1s shown in Ifig. 8.

In Fig. 8 I have detailed means by which
the v lee leaf can be positively operated by
the current of electricity which drives the
motor g'''". |

IL indicates in a general way means con-
nected with the valve II' to hold it normally

closed. 'These means, as shown in Tigs. 7
and 3, comprise a piston-rod k, a togele 7 , &

vewhted lever A", and a connectmn-md B
connectmﬁ the lever & with the Lo'fmle 30111{,_

and ‘is also con-.

7,and § a prLOH-l od
is eonnected. wﬂzh the piston and plays .
- ;thl ough the closed end of the cylinder and is.

geaunc—acted Wlﬂl a movable sheave

SERREENS 9 .to.oper-
- ate the s

. In the ease of the movable-

~ sheave machine the Safetvapphﬁnee provided |
by the eylinder and the valved pipes is: be- |
" tween the driving mechanism G and the car- |
. sustaining rope- 4 thus affording absolute

- This f(,atm:e 1%5

{

I L ¢ L e B Tl by T TR ke B T LTS B FTILASNLS ke B 1 BT FT

} in the cylinder.

¢ to ‘enter the port

¢ - | o - 571,732

L indicatesan blecbromtw‘ne{ Lo ol}emte uu,h

means, to open the valve, |
M isan eleeizme&l cenduetor whwh Gbllllttlb |
zthe source of electrical energy N with the
motor and is connected. betw een the motor SRR
and such source of electrical energy with the
electromagnet and energizes the same. o
it does to: ﬂttmct the lm*er Y when the cur-
rent 1sturned on through ‘rhe Conductm A to
fope1 ate the motor ¢"" :

HH.-' =

’1111955;;“

75

'O indicates a pipe or other source of hqmd SRR

ervolr If,
supply Mra,lwed near the bottom of the stor-

?Snpply arranged to supply liquid to the res- =
6 111{]10&1365 a float-valve for such

SO
age reservoir: B so that 1t will be operated to 1
Supply 11qmd *bo the reservoir Only when the
reservolr is mearly emply, so that loss by
| evaporation and leakage will be supplied only
in such quantity and at such time as may be -

necessary to maintain the desired pressure =

CIn Fig, 2

Thisvalve will only be oper-
ated when the Volume of liquid is below the
minimum level the: water should mam‘mmi -
; \‘E hen the plbfﬁll is fully mtmcted EEEEER
> 'have shownmeans for ﬂmd na,ll y

Smppmn the machiner y when the car reaches

the bottom of the well.

U indicates a port in
the end of the eylinder B to introduee hqmdf g
into the eylinder and to allow it to discharge. 95
The piston Cis pr m*ldeml with a tapering plun? SERERE
b and gradually close the
 same when the piston approaches the end off &
1ts mwamd %‘[mhe thu% nmduallvst()p]_')m 2y thﬂf :

| plston

111111'-'} 3 L vertmal (35 lmdei B is Sh(m 1, mld? SRR

liquid presses downward upon the piston.
The load or car D is operatively connected
with the piston to force it up as the load de-
scends, and the rack g is fastened to and ex-
tends downward fr onl the piston and is oper-
ated by the pinion ¢’, which is driven by the
motor ¢ through smmble nmechanism.

In Tig. 7 the oljel‘mwe means which are
prov1ded fm pulling the piston down cons'm
of arope ¢°, wound on the winding-dram g .

The valve 1" in Figs. 7 and. 8 and the valye
I in Fig. 1 are armnﬂed respectively to allow
a 1*est1*icted flow of ]iquid from the cylinder
imto the reservoir F and prevent such flow.

These valves I and I' ave substantially the

same, and are .b:)th operated by a weighted
lever, such asvor ', ‘and a rope J, eonneetmw
the same with suitable operatmﬂ mechanism
P, to be operated by the attendant in the car.
The valve may be operated, however, oy
an electromagnet contrivance similar to thftu
shown in Ifigs. 7 and § and hereinbefore de-
seribed as a-pplied to the check-valve. In
that form of valve the valve-rod 7% is con-
nected with the valve ' and extends through
the wall of the valve-chamber, and the toggle-
jointisconnected with the valve-rod tooperate
the valve mechanically to open and close the
same. 1This form of valve may be applied in

any othersituation where it is desired to sud-

the pibton C' plays vertically therein, and the
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denly and positively stop the flow of liquid.

5 indicates an annular air-chamber around

the valve-rod above the valve.
I’ indicates suitable means arranged in the

car between the magnet and the source ot |

elegtrical energy for cutting offf the eurrent.

1Q

=
L

LD
41

I will now describe the safety mechanism
carried Ly the car to prevent the same from |
falling in case of accident to the rope or other
| rent, and if the control valve I 1s shut the car

car-sustaining parts.
() Q' indieate the guides upon either side of
the car. |
R indicates a worm journaled to the car
and carried {hereby.

S indicates a governor device operated by

the movement of the car and adapted to oper-
ate the worm. Any well-known suitable gov-
ernor device may be employed for this pur-
pose. |

T indicates a lever fulerumed to the car.

U U7 indicate two dogs, carried by the car
and operativelyconnected with thelever Tand
respectively provided with eccentrie curved
faces 25, arranged to engage the opposite sides
of the guide Q, respectively. BSuitable means,

L B

such as the are rack £, arve provided for opera-

tively connecting the lever with the worm to
work the lever to bring the dogs into engage-
ment with the car. The dogs may be opera-
tively connected with the lever by any suit-
able mechanism. | | -
In the form shown in Figs. 9,10,11, 12, and
13 a togele-joint V is connected, through the
cranks ¢ ' and shafts v w'", with the dogs
to operate the same, and a rod W isarranged
connecting the lever with the toggle-joint to
operate such joint. Thecranksand dogs are

~arrapged so that the force of their gravity
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holds the dogs normally free from the guides.

The ¢rank where connected with the toggle
plays in a slot v, so that after the dogs en-

oage the guide the erank and dog can move

upward after rod W has ceased to move.
The vod W is pivotally connected with one
arin of the lever™T, and therack ¢ is arranged
upon the otherarm at a greater distance from
the fulerum than the point at which the rod
W is pivoted. Another rod W'is pivoted to
the lever between its fulerum ¢ and the rack
t and at the same distance from the fulerum
as the pivot of the rod W, and the rod W' is

connected with a pair of guide-clamping dogs

U” U bymechanism the duplicateof which

has justbeendeseribed as connecting the dogs
U U7 with the rod W, so that the movement |

of the worm operates to cause the dogs to en-

gage the guides, after which the further down-
ward movement of the car will cause the dogs

to clamp the guides and the reverse move-
ment will unclamp them from the guides.

X indicatestheguide-shoes,whichformsup-

ports for the dogs when they are at rest.
In practical operation to raise the car the

attendant in the car will throw the lever p of

the controlling mechanisin I” P in the direc-

tion indieated by the arrow to {urn the cur-

rent on to the motor. In the form ol ma- i the pressurc-column info the supplemental

| chine shown in all the figures except Kigs. 7
and 8 the operation of the motor will then

immediately operate to raise the car, and the
liguid will pass downward through the auto-
matic check-valve II to fill the ¢ylinder as the
piston recedes and constantly apply the hy-
drostatic pressure to the piston to assist in
raising the car. When the lever pisthrown
in the opposite direction, it shuts off the cur-

will be held by the piston. If the lever p'is

- thrown to the left, it will operate theroped to

open the valve I and allow liguid to flow from
the eylinder and rise in the reservolir K, thus

allowing the piston to yield to the weight of

the load in the car and allow the car to de-
scend. The speed of descent is controlled by
the valve, and the car can be stopped and held
atany point by closing the valve.
of the car preferably overbalances the pres-
sure against the piston sufificiently to cause
the car to descend with the required speed
when the control-valveis fully open. When
the motor is operated to raise the car and re-
tract the piston, the weight of the waterin the
vertical pipe causes the water to flow rapidly
into the cylinder, so that the sppport for the
piston 1s constant.

In the forms shown in Figs. 7 and 8 when

the current is thrown on to operate the motor
. to raise the car it energizes the electromag-
net L, thus to operate the lever A" and the

togele connected therewith to draw up the
valve-rod % and valve II', and the current op-
erates the motor at practically the same time
to pull down the piston and raise the car.
When the current is turned off, the valve re-
turns to its closed position and the descent
of the car can Dbe accomplished by opening
valve I

Y indicates
the pipe .

In the form shown in Figs. 14 and 15 the
dogs U and U are carried by a cross-head Z,
which is fixed 1o the shaft W, which 1s jour-
naled in hangers o i, fastened to the car,
which is not shown in Fig. 14, With this
form when the shaft W' is partially rotated
the cross-head 7 cants so as to bring the
roughened cam edges of the dogs into contact
with the guide, and they cateh thereon and
clamp the guide securely and prevent the car
from further descent. | |

I do not claim as my invention a safety de-
viee forelevators comprising the combination
of an elevator-cage, mechanism foroperating
said cage, safety mechanism separate from
and independent of the operating mechanism,
said safety mechanism consisting of a main
pipe, a piston therein, said main pipe con-
taining a pressure agent located thereon on

' one side of the piston, an auxiliary pipe ex-
| tending from the main pipe, and a connection

between the piston and the elevator-cage,
said connection,asthe elevator-cage descends,
adapted to lift the piston and thereby carry

Theweight-

a cent-off valve at the bottom O'E_
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“with the car;

pipe, and when the elevator-c

main pipe and against the piston to assist said

piston in its 1‘0111111 stroke. |
| My invention is to be (:11%14111H mshed froma
~mere satety device, as it is a combmed elec-

tric hydrostatic elevator, and the piston is di-

rectly connected with and driven by the oper-

ating mechanism irrespective of whether the
pl_%ton 18 direetly or indirectly connected
~and, furthermore, I provide

age ascends to
permit the pressure-column by ocravity to flow
from the supplemental pipe bﬁck into the

-~ means for Lhe contr ol of the 11(1L11d during the

descent of the car to thereby assist, 1"651:3{ or

prevent the movement of the plston

Now having described my invention, what

I claim as new, and desire to secure by Lettu S

- Patent, is—

20

1. In an ele’fatm the combination of a DIs-.

ton mmnﬂed e Opemte 1n a cylinder; amov-

~pressure against the piston to foree it in one

 ment of the plston

- with the car and arranged to operate in con-
~junction therewith and also connected with
the piston and arranged to operate the 1)18‘[011

direction; and meansto allow,tocontrol, and

to prevent the movement of the liguud in
order to assist, resist or prevent the move-
the car; and a hoisting

deviee 111dependenL of the liguid eomaected

substantially as set f01 th.,
2. In an elevator, the combination of a cyl-

mdel closed at one ond, apiston arranged to

40
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operateinthe cylinder; an elevmed reservolr;
a pipe conneeting the reservoir with the

closed end of the cylmdel between it and the

piston; a body of liquid in the cylinder, pipe
and reservoir of sufficient volume to main-
tain a practically uniform pressure in the

cylinder against the piston; a valve in the
pipe to allow, to control and to prevent the
flow of hquld therethrough; the car; and a
hoisting device 111dependent of the liquid and
Connecbed with the car to operate in conjune-
tion therewith, and also connected with the
piston and arranged to operate the piston: the
whole being arranged as set forth wher eby the
hy dros‘[abm pressure assists the ]101813111“ de-
vice to raise the car, and at the deseent of
the car the piston is operated against the
pressure of the liquid in the eylinder to force
Lhe water up the pipe, to the reservoir.

5. The combination of the elevated reser-
vou the cylinder; the piston in the eylinder;
the plpe conneetmu the reservoir with the
cylinder; the 11(1L11d on one side of the piston
in the cylmder pipe and reservoir; mechan-
ical means independent of the 11(1111(1 and
connected with the piston to operate the pis-
ton; and means to allow, to control and to
prevent the movement of the Liquid.

4. In an elevator, the combination of the
car; driving mechanism connected with the

car; a ¢y linder closed at one end; a piston
in the cylinder; mechanism operatively con-
necting the pl%ton with the driving mechan-

able hqmd medium adapted and arranged to |
apply a practically constant and uniform

L
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ism; a body of liquid; means for introducing
the liquid under a practically constant and

uniform pressure into the eylinder to press

~agamst one side of the piston; and means to

allow, to control, and to prevent the flow of
the hqmd into and out of the cylinder.

5. In an elevator, the combination of the -

car;
car ;

1m conjunction therewith; a cylinder closed

~at one end; a piston in the cylinder connecte
with the rack; a body of liquid; means for

introduecing the liguid under pressure into

Gylmdel substantially as set forth.

- 6. In an elevator, the combination of a cyl-
| indef;' a piston; thecaroperatively connected

driving ‘mechanism connected with the
a rack operatively connected througha
pinton with the driving mechanism to move

¥

the cy ]mdel to press against one side of the -
piston; and means to allow, to control, and
to prevent the flow of liguid mto or from the

e
O :

with the piston to move it in one direction; a

pipeconnection extending from the ¢ylinder

to an elevated reservoir to give hydrostatic

| pressure 1n the eylinder against the piston to

move itin the other cir ecuon such reservoir

of greater cross-sectional ar ea than the cyl-
inder: ; & body of liguid in the cylinder, pipe

and reservoir, of sufficient volume to fill the
cylinderand pipe when the piston isvetracted,

whereby a practically uniform pressure

against one side of the piston will be main-
tained: ; and the driving mechanism connected -

Wlth the piston to Opemte the same.
In an elevator, the combination of a eyl-

mdm, a piston;: a plpe connection extending

from the cylinder to an elevation areat
enough to give a practically constant hwh 0-
static pressurein the cylinder at all pom’rmn&
of the piston; a reservoir of greater sectional
arca than the cylinder mranﬁ'ed to supply
liquid to the pipe-and to receive the overflow
therefrom when the piston rises; a body of
liquid in the cylinder, pipe and reservoir of
sullicient volume to fill the cylinder and pipe
when the piston is retracted, whereby a prac-
tically uniform pressure ag ainss one side of
the piston will be mammmed; and the driv-
ing mechanism connected with the piston to
operate the same to raise the car.

S. In an elevator, the combination of the
driving mechanism; a rack arranged to be
operated by the driving mechanism; a piston
connected with the 1*:;1(3]{ 10 move therewith;
and a body of liquid arranged to exert a prac-
tically constant and uniform pressure against
the piston, and arranged so that the liquid
will be displaced at 1:11e movement of the pis-
ton; whereby the driving mechanism is as-
sisted in one direction and controlled in the
other, substantially as set forth. .

9. In an elevator, the combination of the
car; & piston; a body of liguid under a prac-
tically constant and uniform pressure ar-
rangec to press against the piston; and in-
termedia,te means b stween the piston and the
car arranged to operate the car and to force
the p1ston against the pressure of the liquid
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when the car descends and a motor inde-
pendent of the liquid, operatively connected
with such intermediate means to drive the
SaIme. |

10. In an elevator, the combination ol a
piston arranged in a eylinder and operatively
connected with the driving mechanism; such
mechanisim; the motor, independent of the
liquid, arranged to operate said drivingmeci-
anism; means for applying hydrostatic pres-
sure to the piston; and a pressure-equalizing
reservolr arranged to store the liquid forced
from the cylinder at the inward movement of
the piston and to refurn the same to the cyhin-
derwhen the piston is retracted, substantially

as set forth.

11. The combination of the cylinder; the
piston in the eylinder; theelevated upwardly-
tapering reservoir; the pipe connecting such
reservoir with the eyvlinder to apply liquid to
produce hydrostatic pressure against the pis-
ton; andabody of liquid in the eylinder, pipe
and reservolr. | a -

12. The combination of the ¢ylinder; the
pistonin the eylinder; the elevated upwardly-

tapering reservoir; the pipe connecting such
reservoir with the eylinder to apply liquid to |
produce hydrostatic pressure against the pis-
ton: a body of lignid in the c¢ylinder, pipe

and reservoir; the car; and driving mechan-

ism operatively connected with the car and

with the piston.

13. In an elevator, the combination of the
cylinder; an elevated reservoir: a pipe con-
necting thereservoir with the eylinder; a body
of liquid in the c¢ylinder, pipe and reservoir;

a valve in the pipe to allow, to control and to

prevent the movement of the liquid there-

through; and a piston arranged in such cyl-

inder and operatively connected with the car
through intermediate means, and adapted
and arranged to force liquid from the eylinder
into the pipe, substantially

¥
£

connected with such intermediate means to

drive the same.

14. Tn an elevator, the combination of the
eviinder; the piston arranged in the cylin-
der and operatively connected with the car
through intermediate means; the elevated
reservoir; the pipe connecting the reservoir
with the eylinder; the valve in such pipe to
allow the liguid to flow in one direction there-
through and to prevent its return; a supple-
mentary pipe communicating with such con-
necting-pipe on opposite sides of said valve
and provided with the valve to allow, to con-
trol and to prevent the movement of the lig-
uid through such supplementary pipe; and a
body of liguid in the eylinder, pipes and
reservolr. | '-

15. In an elevator, the combination of the
cylinder; the piston arranged in the cylinder
and operatively connected with the car

through intermediate means; the pipe con-
necting the reservoir with the eylinder; a
valve arranged in such pipe near the top

and for the
purpose set forth; and the motor operatively

thercof to allow liquid to flow downward there-

through and to prevent its return; a supple-

mentary pipe communicating with the con-.

necting-pipe on opposite sides of such valve;
avalve arranged at the bottom of the supple-
mentary pipeto allow, to control and to pre-

- vent the flow of liquid through the supple-

mentarypipe; means for operatingsuchvalve

75

and a body of liquid in the eylinder, pipesand

reservolr.

16. In an elevator, the combination of the
cylinder; the piston arranged inthe cylinder
and operatively connected with the car
through intermediate means; the pipe con-
necting the reservoir with the cylinder; a
valve of larger area than the body of the pipe,
arranged in such pipe near thetop thereof to
allow liquid to flow downward therethrough
and to prevent its return; a supplementary
pipe communicating with the conneeting-pipe

“on opposite sides of such valve; a valve ar-

anged at the bottom of the supplementary
pipe to allow, to control and to prevent the
flow of liquid through the supplementary

pipe; means for operating such valve, and a
hody of liquid in the eylinder, pipes andres-

CIrvolr.

17. The combination with the cylinder, pis-
ton, elevated reservoir, the pipe connecting
the evlinder and reservoir, and the body of
liguid in such pipe; of a valve arranged ina
chamber; such chamber in the pipe; & seat

for the valve: and anannularair-spaceabove

the valve-seat in the chamber. o

18. The combination of the cylinder; the
piston in the cylinder; the car operatively
connected with the piston through interme-
diate means; the elevatedreservoir; thepipe
connecting the reservoir with the cylinder:
the body of liquid in the reservoir, pipe and
cylinder; a valve arranged to allow, to con-
trol, and to preventthe movement of the lig-
uid:; means connected with the valve to hold
it normally closed; an electromagnet to op-
erate such means to open the valve; themo-

tor; the source of electrical energy; and the

electrical eonduetor connecting the source of

electrical energy with the motor and con-

nected between the motor and such source of
electrical energy with the electromaguet to
energize the same. |
19. Inan elevator, thecombination of a eyl-
inder; a piston in the cylinder; a pipe con-

‘nected with the eylinder; astorage-reservolr

for such pipe arranged to supply liquid
thereto; means for operating the piston; a
liguid supply for suchstorage-reservoir; and
a float-valve for such supply having its float
arranged near the bottom of the storage-res-
arvoir with its path wholly below the normal

| level of the liquid in suchreservoir when the

piston is retraeted, so that the valve will be
operated to supply liquid to the reservoir only
when the piston is retracted and the volume
of the liquid in the cylinder, pipe and reser-
voirisbelow the normal; substantially asand
for the purpose set forth. |
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the valve;

The combination of the vertical
the piston therein; the Tiquid

tl\ e,

g the motor wrth the piston to pull it down;

connected with such valve and extending
through the wall of the valve-chamber:; suit-
able means connected with the valve-rod to
operate the valve mechanically to open and
close the same; a valve arranged to allow the
restricted flow of liquid from the eylinderinto
the reservoir and prevent such ﬂow and
means for operating such valve. |

5. The combination of a cylinder ¢losed at
01e end, a piston within the cylinder; a mo-
tor; operative means connecting the motor
with the piston to foree it down the load;

~operative means connecting the 10;,1(1 with t]m

piston to forece it up; a reservoir extending
above the cylinder and communicating there-
with between the piston and the closed end
of the c¢ylinder; a body of liquid in the reser-
voir and cylinder above the piston; a valve
arranged to allow the free flow of liquid from
the reservoir into the ¢ylinder and to prevent
such flow; a rod connected with such valve
and extending through the wall of the valve-
chamber; a toggle connected with such valve
to reciprocate the same; a lever arranged to
operate the toggle; means arranged to oper-
ate the lever to 5t1~&1“ht011 the towle to close
an electlomwnet arranged to

operate against such means ;to bend the togale
to 1ift the valve; the power-wire 001111ect,111n

cylin-
= means
-~ for 11111’0(1110111” the hqmd mto the eylinder:
1o press upon Lhe piston;
~the movement of liguid into and outof the
cylinder; theload oper atively connected witly |
qhe piston to force it up as the load descends:
rack fastened to and extending downwar ds
-:11'0111 the piston; a pinion for Opel'mmﬂ the
; :{LCL, and means for driving the pinion.
21, The combination of a vertical eylinder:
e zclos;ed at its upper end; a piston within the
- cylinder; a motor; operative means connect- |
- Ing the motor with the piston to pull it down;
1110 load; operative meansconn ecting the. 10&(1 |
owith the Ppiston to pull it up; a reseryoir ar-
- ranged above the cylinder and communicat- |
L Ing Lheleﬁ ith above the path of the piston; .
~a body of liquid in the reservoir and cylinder
;ﬂbove the piston; a valve arranged to allow
“a free flow of liquid from the reservoir into :
the eylinder and to prevent suelh flow: a valve
~arranged to allow a restricted flow of liquid
from the eylinder into the reservoir and pre-
ventstueh ﬁow,- and IMEANS fm Ope] &tmﬂ Sueh ;
SENEREE 1 the opposite sides of the guide; a tog SRR
connected with the dogs to operate the same:
‘and a rod connecting the lever w 1111 ihe torﬂ-
fnle -Joint to operate: sueh joint. o

means: to control

-opemte the worm;
i-ear and oper &twdy connected with the worn:
| two dogs carried by the car and respectlively,

SRR The wmbumilon of Qv utledl (“*3 1111(161‘ ;
L -01050(1 at its upper end; a piston within the
U Gyhndel 5 & motor; operative means connect-
39 |
SR the load ; operative means connecting *Lheload |
with the piston to pull it up; a reservoir ar-
ranged above the eylinder and communicat-
; 1110 thel ewlth above the path of the piston;
35 4 1)0(13 of liquid in the reservoir and. Oylmder | e
. above the piston; a valve arranged to allow .
~ the free flow of liquid from the reservoir into |-
the cylinder and to prevent such flow; a rod

the onide:

| operate the worms;:

8 | o B71,732

{he motor with the source of electrical eneroyv
and passing through the magnet to ener “M‘J{‘ |
the same; and S_llltab].e means between the 70
‘magnet and the source of electrical energy. -
for cutting off and turning on the current.

24, The combination: of the elevator-car:

1 the guide; the worm journaled to the carand
carried thereby; a governor device operated: 75
Dby the novement of the car and adapted to

| operate the wor m; a lever fulerumed to the:
carand opemtwelyeonﬂeeted with the worm:

two dogs carried by the car and operatively =
connected with the lever and respectiveiy
| provided 'with an ececentric curved face ar-
ranged to engage the 01)1)08113(? 51(163% of t]mg
5 ﬂ*mde 1ebpee‘tweh | - -
The (,Omblnatwn of Lhe elevator -car:
f :the ﬂmde ‘the worm journaled to the carand 85
carried ther cby; a governor device operated
by the movement: of: thie car and adapted to =
a lever fulerumed to tlie:

H

26. The combination: of the elm 1‘[01* -Ga

oage the opposﬂ,e sides of the Omd
Lwelyj a tog
dogs; a lOd connected w1th the toggle-joint
and arranged to operate the same; and the
lever pivoted to the car and having on one
arm a rack meshing with the worm to be
driven thereby and the other arm connected
with the rod to operate it. |
27. The ¢ombination of the elevator-car:
two guides; the worm journaled to the car and
carried ther eby; a governor device operated
by the movement of the car and adapted to
operate -the worm; a lever fulerumed to the
car; twoeccentrie dogs carried by the car and
adapterl to engage the opposite sides of one of
the guides; a toggle-joint arranged to oper-
ate such dogs; anotherlever fulerumed to the
car; two ccecentrie dogs carried by the car and
adapted to engage the opposite sides of the
other guide; a toggle-joint arranged to oper-
ate such other dogs; alever fulerumed to the
carand operatively connected with the worm:
a rod connecting one arm of such lever with

one of the toggle-joints; anda rod connecting
the other arm of such lever with the other

toggle-joint.
JOHN PARKINSON,

Witnesses:
HeExRrY T. IIAZARD
JAMES R. Tomwww
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éprovlded with an. ececentric eurved face
adapted and arranged to respectively engage.
gle-jomns.

95

the worm journaled to the car :;mu; RS
| carried Lherebg ;- governor device operated
by the movement of the car and adapted to
two dogs carried by the
car and respectively provided with an eccen- |
tric curved face adapted and arranged toen- = -
respec- -
ale-joint arranged to opelate the:
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