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UNITED STATES PATENT OFFICE.

' SAMUEL €. ROWELL, OF BOSTON, MASSACHUSETTS.

 IMPROVEMENT IN HYDRAULIC ELEVATORS.

bpemﬁcatmnfomnnn* pfut of Lettels Patent No. 221 94(9., dated NOVGDIbOl 20, 1879 ; application ﬁl_éd; |
| | | Apul 11 1879, a

To aZZ wkom it ma:y CONCErN :

Be it known that I SAMUEL C. ROWDLL of

| -..'__'Boston in the (,mmty of Suffolk and State of

Mdssa(.,husett& have invented certain new and

- useful Imprm*emeutb in Hydraulic Elevators,
- of which the fo]lowmﬂ‘ is a full, Llear, and ex-
-ach desenptlon o
This 1nvention r{,]at{ﬁs to lwdmulm eleva-
tors having a series of sepm’*atu and distinet

piston- cylmdurq which are severally so con-

- nected with the water-pressure: that the water
~can be made or caused to act in either one or
~ two, or more, or all of them, at one and the
~same time, according as the work or labor put
“upon the Lle‘i"lt{)l‘ from time to time is wore
or less. o - |

" In thls class of e]emters as heretofm'*e Con-

 structed the water is opened to the several
~cylinders, either one or more, as the load on

the elevator may require, by the hand of the
opemt()l or the person in (,h*u'ﬂe of the run-
ning of the elevator, who, tluouﬂh mechan-

ism suitably ’lI‘I‘&H“ed tuerefor' 11151,111p111.;1tes
- the wvalves employed to govern .the flow or
~ passage of the water to the several piston-
cylinders in a manner to open such of them,
~one after another, until, with the water- 1)1"es_-,b |

ure at command, ufﬁment power 1s given to

~ the elev‘ltor to accomphsh the work or labor
L reqmred |

This mventlon 1}01‘&1] ns mainl y to governing

| -.the passage of the water to such a series of
piston-cylinders after it has bLen opened to
_the first of the series. |

To this end the invention, in S'L‘l]J-St"LllCG COT-

- sists, first, in the Gombmatlon with the com-
~mon or mth any other blllt‘ﬂ)le construction
“and arrangement of mechanism for opening

and {3108111“ one of the said series of piston-

cylinders. for the passage of the water to and
from it for its action tht,rem, as ordinarily in
~ hydratlic elevators, of a series of valves or

ports for the other and additional piston-cyl-

inders, (one valve or port for each cylinder,)
- and of aweighted ])IStOH -head wln(,h moves in -
~ a cylinder of' its own in communication with
- the water-pressure when it is opened, as above

described, to the first of the series of piston-

ey hnderq, and is so arranged therein relative
~ to the said several valves or ports for the said
~ piston-cylinders that, as it is moved forward.
" and backward in its eylinder or chamber un-
- der the ‘IBtIOH of the water- pre&smre whleh 1s |

| therein, ltWIH in moving in the one dn"ectlon

opel the sald vqlves or ports to the said addi-

tional 631111(161'8 one after the other, and in
moving in the other and opposite duectl.on- |
close tlie said valves or ports to the said addi-
tional cylinders one after the other, the valve

first opened being the first closed, and vice
versa, and the elevator being Gtherwme con-.
structed and arranged in its Seveml parts as

ordinarily; second, in the combination, with

the common or mth any other Sunt"lblt, con--
structwn and arrangement of mechanism for.
opening and closing one of a series of piston-
eylinders for the passage of water to.and from.

it for its action.therein, as ordinarily in hy-
draulic elevators, of a serles of valveq one for

each of thie additional cylinders &md sever-
ally adapted to open aund close pasqaﬁ es lead-

ing from a water-pressure chamber 1n common

Wlth the sald series of piston- cylmdlers, and of
a weighted piston-head whielr moves in a cyl-

| imler_ or chamber of its own in communication

with the said water-pressure chamber, in com-
mon with the said series of piston-cylinders,
and 1s connected with a shaft adapted to rotate

in such a manner that, as said piston-head is

moved. forward and bﬂ,ckward in its cy]mder

‘under the action of the water-pressure which is

therein andin thesaid common chamber for the
said series of piston-cylinders, said shatt will.

' be rotated either in the one or the other di-

rection, as the case may be, said shaft being
so constructed and arranged 1*elat1vely to each |
and all of the said valves that as it 1s turned,
as above stated, in the one direction it wﬂl
open the said mlv s one after the other, and
as 1t 1s turned, as above stated, in the Ot,her'
and opposite direction it will elese, or allow the
said valves to close, one after the other, the
valve first opened being the last to be closed
or to close, and vice versa, and the elevator
being otherwise constructed and arranged in
1ty beveml parts as ordinarily, all subsmn-
tially as hereinafter described.
In the accompany ing phtu of drawings the
carryingout of thi 18111?61] tionis illustrated, , Fig-

ure 1 Plate_l being %central lonnltuduml ver-
tical beutionthrough the common water-press-

ure -chamber, which is constructed to commu-

‘nicate with the several piston-cylinders, and

through otheér parts connecting therewith, be-
ing on two sectional lines, the portlon of the

ﬁo nre at the leftof the letter mhemﬂ' on the lme o
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a’ a®, K1g.
ure on line ¢ &, Iig. 2; Fig. 2, a transverse
vertical section on line « @, IFig. 1. Fig. 51
a vertical section on line z 2z, Ifig. 1; Fig. 3,
Plate 2, a horizontal vertical section on line
y, Fig.1; Ifig. 4, an end elevation; Fig. 6, a
etail Vertlml section on hine 1w 20, I‘m. 3.

.In the drawings, A represents a chamber,
which, at B, communicates through a pipe, C,
‘with the water-supply. The pipe C is en-
larged or chambered at D, and i such cham-
ber 18 a vertical plate or gate-valve, Ii, hinged
at 1ts lower end, «, and adapted to open and
close the said pipe C to the passage of water
through it to the chamber A, and thence to a
]}1st011 cylinder of the elevatm In communica-
tion at K with said chamber,

‘The gate-valve L 1s opened against a spiral
spring, ) , by the action of a cam, ¢, on a shatt,
, which tarns in bearings of the pipe- cham-
ber D, and exteriorly is adapted, as ordinarily,
throuah gearing &, to be manipulated by a
roperunningup ¢ fmd down 1 the space through
which the elevator is to travel. |

The pressure of the water closes the gate-

valve Il when the cam ¢ leaves the.v dlve and

“the spiral spring b keeps the valve K, when
closed, on its seat, and prevents its Lll"ltt@I‘-
ing or V}.brftt_mﬁ. The pipe C 1s also enlarged
or chambered at H on the opposite side to t-lm,t
of the chamber D. This chamber H has a
vertical gate-valve, I, hinged at its upper end,
J, and adapted 1o open and close a pipe, J
leading from it to a reservoir or tank and io EL
Chambw K, in communication with the cham-
ber A, befom referred to, through a passage,
1, which is provided with a hmned plate or
clapper valve, ¢, arranged to close against the
passage of water from the chfunber A to the
chamber K, but to open to the passage of wa-
ter 1n the reverse direction—that is, from the
chamber K to the chamber A -

The gate-valve 1 1s opened against a snu*al
sSpring k, by the action of a cam, %, on a shaft,
l, whmh turns in bearings of the valve-cham.
ber H, and exteriorly is achpted through gear-
Ing M to be manipulated by the rope bdorc
- referred to. The pulling of the said rope in
one direction opens the first valve, I, and in
the oppositedirection opensthe second valv e, I,
closing the first. This opening of the va,h‘*e 0]
lets the water through the pipe Cinto the cham-
- ber A, and froin theuce the water passes into
the piston-cylinder which is in communica-
tion with said chamber A and on the piston-
head in said piston- cylinder.
passing acts through its pressure to raise the
elevator- phttorm.

The opening of the valve I lets the water
escape from the piston-head in the eylinder,
which secures the fall of the elevator; and if
such water be run into a tank, and 'a baclk
passage through pipe J, chamber K, and clap-
per-valve ¢ be plovlded, as above dcsoube(l
the piston-cylinder, under or over, as the case
may be, its piston- he-’td can be ]xept always
full of W:}Lter, ready for the pressure of the wa-

The water so-

2, and the other portion of the fig- | ter to act when water is allowed to enter 1t,

as described.
The several parts herembefore described in

‘detail, neither in their construction, arrange-

ment 1101"01)e1"3ti0'n,e*{ceptab totheg ate valveb
I and I, constitute any part of thm invention,
and the} have only been thus fully deqcmbed'
so that what constitutes,. in the main, the
present invention can be the better 11111&t1c1te(1
and described, which will now be done.

mm m m m are five separate passages or
tubes, each leading from the water-pressure
chamber A, herembefore. referred to. These
several tubes m are side by side, and they
each pass from the water-pressure r_,ha,mber
into a series of separate and distinet chambers,
w nnnn, one chamber n for each tube .

Laclh: (,h..-unber % connects at o with a sepa-
rate piston-cylinder, and at P, by an opening
m each chamber =, Wlth the chambel K, here-
inbefore referred to. These separate Opemn oS
P are each closed by a separate clapper-valve,
r, arranged to open for the passage of water
from the satd common chamber KK {o the sepa-
rate chambers »; but to close against the pas-
sage of water from the said separate c]mnhers
N to the said common chamber K. -

Each tube m within the common water-
pressure chamber A has a similar plate or
clapper valve, s, closing its opening to said
chamber A ; and all of these valv es are hinged
so as to swing upward, and, when swung in
that du*u,tmu to open thelr respective Lubes
m to the (.,.ommon water-pressure chamber A.

For each valve s there 1s a cam,.?, and all
of these cams are on a common shatt N which
1s arranged to turn in suitable supportb or
bearings of the common water-pressure cham-
ber A, and to project at one end of said cham:
ber, where it is adapted to be turned, as will
be herumfter deseribed. These several cams
t.are shaped so that as their common shaft N
18 turned 1n one direction they will lift the

valves s one after the other, and so that each
-valve-plate lifted will remain lifted until the

caim 1s withdrawn, and, furthermore, (pro-
vided the shaft is tulnul Suﬂwlently far in
that direction,) until the last valve is lifted,
and then so lonﬂ as that remains lifted, and
as sald common shaft is turned in the other
or opposite direction, so that they will allow
the valves to close one atter the other, the
last valve opened being the first closed, .:md
the first one opened bemg the last to Close. |

On the projecting end of the shaft N is a
pulley, O, connected by chain @ to the rod R
of a piston-head, S, which is adapted to move
within a piston cylmder or chamber, 1\, of its

own, Thispiston-cylinderT comm nm@atus with

the common water-pressure chamber A for the
series of valves s and lifting piston-cylinders
ot the elevator through a pipe, U5 and the pis-
ton-head S of said cylmder T is welﬂhted, as
shown at U, which weight U is increased by
additional smaller wewhts according to the
difference between the 1111’[1:«11 pressure aud the
pressure when the water is moving.
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, .Thle_cllaih Q, connecting the 1j1111ej'.0 of valve-

shaft N with the rod R of piston-head 3, 1s con-
tinued over and partially around another pul-
ley, V, and at its free end it is provided with
a weight, as at ' W, like the weighing-beam of
a-seale. |

Obviously the weight on the piston-head S

from the connecting-weight W, above de-

scribed, can be regulated at pleasure, of course

~within given limits—that is, made greater or
- lesser, as may be required. - |

The operation of the parts above deseribed

- isasfollows: Supposethe water-pressure avail-
able for a hydraulic elevator has an initial
~ pressure when at rest of forty pounds to the

square inch, and a pressure when moving of-

twenty-five poundstothesquareinch,the cause

of this reduction in pressure being well known

and needing no explanation herein; again,

suppose an elevator to be constructed to run

“with such water-pressure to have its initial wa-

ter-piston eylinder in open and direct communi-

 cation with the water-supply, when the inlet-

-alve Eis opened, adapted to work and litft three
hundred pounds and below on the elevator
withthe water at the initial and reduced press-
ure stated ; now, suppose the load on the ele-
vator exceeds the possibilities .of the initial

water-piston eylinder from the water-pressure

at command, then come into operation the
valves s for their respective water-piston eyl-
inders of the additional eylinders of the series,
either one or more of them, as the case may
require, as and in a manner as will appear from

~ the deseription which follows.

- Obviously the elevator, being, as a;bm"-'e stat-
ed,loaded overthelifting capabilities of the one

~or initial eylinder, stands still, which causes an

accumulation of the water-pressure in the wa-
ter-pressure and valve chamber A—that 1s, it
causes the water-pressure in said chamber to

‘rise above what the water has when the ele-
vator is moving. The increased water-press-
ure in the said chamber A finally acts on the

weighted piston-head S, the weight of which
Las been adjusted to a little below—say about

ten pounds — the initial pressnre of forty
pounds of the water, and, raising such weight-
“ed piston, begins the opening of the valves,
~as hereinbefore described, which brings into
play additional piston-cylinders, one or more,
 until the load starts, when the raising of said
valves stops and the elevator proceeds, as de-
sired. | | e

.The arrangement of valves s herein de-

seribed is such as to secure an automatic op-
eration of them, and one directly from the
pressure of the water itself; and in this regard,
obviously, it- is far in advance of the mode

heretofore employed for the operation of the
valves by the hands of the operator or of the
person running the elevator, as, plainly, 1t

‘places the elevator, after once the water is let
“on, as ordinarily, wholly under the action of
the water-pressure as to the number of cylin-
“ders required to be opened toit to do the work

ing absolute economy in the use of water, ex-
cept so far as what is necessarily required to

do the work on the elevator. +

The weight or weights W, which are applied
to the weighted piston-head, as above de-

‘seribed, secure the rotation of the valve-shaft

on the return movement of the piston-head s
when the water-pressure has ceased to act on
the said head ; buat if a rack-and-gear connec-

‘tion be made between the said valve-shaft and

said piston-head, obviously nosuch weighting
would be necessary for such a purpose. The
arrangement described, however, is preferable,
as it enables the weight of the said weighted
piston-head to be the better and more easily
adjusted in relation to the water - pressure
available from time to time in the water-sup-

ply with which the elevator is connected, as

well as being less expensive to manutacture.
The total amount of the weight which 1s on

the weighted piston-head S, either of itself or
‘with that of the weight on the chain-connec-

tion herein deseribed, and that of the friction
of said head and its connection with the valve-
shaft N, together with the friction of the work-
ing parts of the cylinder-valves s, should equnal
the amount of the pressure exerted on -said
head when:the water is running through the
pressure-chamber, or, in other words, when the
elevator is running under the action of the
piston cylinder or cylinders. This, obviously,

‘maintains the weighted piston-head 1h a‘sta-

tionary position while the elevatorisrunning;
but it insures its rising on any increase of the
water-pressure beyond the running pressure
of the water from loading the elevator over
the power of the piston - ¢ylinder or piston-
eylinders then open or working, which rising
of the weighted piston-head secures the further
opening of the.remaining piston -cylinders,
either one or more, as has been described, un-

til the water again runs, or, in other words,

until the elevator moves, when the weighted
piston-head again stands still, and so on, as 18
obvious without further description. ,
- The arrangement of valves s herein de-

seribed, obviously, is not limited as to number,
whether more or less; and, again, it is plain
that the principle involved in their working,
as herein described, may be carried out or se-

cured in other ways than that herein particu-
larly explained—as, for instance, by having

the several piston-cylinders of the serics in
communication side by side, but by a separate

‘passage for each, with a common water-press-

ure chamber, which chamber of itself consti-
tutes the chamber for the movement of the

‘weichted piston-head, and in which said pis-

ton-head is so arranged relatively to said com-
municating passages for the series of piston-
cylinders that its movement along the said

chamberinthe one direction secures the open-

ing of said communicating passages, one after
the other, and in the other direction secures
the closing of said communicating passages,
one after the other, the first opened being the

- or labor then upon the elevator, thus secur- { last closed, and vice versa.
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~Such a construection -and ar angement of

- Darts have been devised by me, and it is my.
~ Intention to protect the same by separate

~ plication for Letters Patent, they being only |
- referred to herein, as above, simply as an illus-
~ tration of how the present invention may be:

~carried out under another form of construction
- In detail, but which in substance 18
tion herein described and represented.

It is obvious that this mvention, although

. herein particularly described in connection

- with hydraulic elevators, may be used in con- ;

~ nection' with other hydraulic-power appara-
tns, o 0 - - T

- All the working :1):ist011-(33*1in;d_ers:. when not

~open to the Initial water-pressure, are filled

~ with water from the tank through the cham-

~ Dber K and ‘the passages P, having the clap-
per-valves 7, which open from the chamber

- K to each of said piston-cylinders the same as

- described for that one of the working piston-

 cylinders which is the first to operate, and

- this filling of such cylinders with water is for
- the same purpose as that stated for the said

- firstoperating piston-cylinder.
- Having thus described my inveution, what I

o claim, and desire to secure by Letters Paten ty
] TR S _

- working piston-cylinders, a series of valves or
~ ports for said cylinders and a weighted pis-

B ‘ton-head which moves in a cylinder or cham-

“ber in communication with the water-pressure

ap-

the inven-

- L In a hydraulic elevator, or other hy-
~ draulic apparatus, having a series of lifting or

- Witnesses:

opened to the piston-cylinders, and arranged

relatively to said valves or ports to open and
-close the same,

all substantially as '(1es(j1fibed_i .

- 2.-In a hydraulic elevator, or other hy-
‘draulic apparatus, having a series of lifting or

working piston-cylinders, a series of val ves

for said cylinders arranged to open and close,
{ and to be acted upon by the forward and back-
‘ward travel of a weighted piston-head moving
| 1n & cylinder or chamber in communication
‘with the water-pressure opened to the piston-

cylinder, substantially as and for the purpose

deseribed. R
_ 0. In a hydraulic elevator, or other hy-

draulic apparatus, h aving a series of lifting or |
‘working piston-cylinders, a series of valves,s,
for said eylinders, arranged to open and close,
~and to be operated by cams ton a shaft which

1s rotated by the forward and backward travel

of a weighted piston-head moving in a c¢ylin-

der or chamber in communication with the
water-pressure opened to the piston-cylinders,
substantially as and for the purpose specified.:

4. The combination, with a weighted piston-

‘head, U, arranged and used for the purpose
~substantially as herein deseribed, of the chain

Q, pulley V, and weight W, arranged in rela-

tion to said head, substantially as and for the -

 SAML. . ROWELL.

- Epwixy W. Browy,
W, S, BELLOWS.
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