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CYRUS W. BALDWIY, OF BOSTON, MASSACHUSETTS, ASSIGNOR TO CHARLES
WHITTIER AND HENRY H. MCBURNEY, OF SAME PLACE.

IMPROVEMENT IN HYDRAULIC ELEVATORS

Speciﬁc&tion formin 5 part of Let!:eijs 'Pa-tent Nq. 127,139, dated May'.28, 1872.

To all to. whom these presents shall come:

| he desires the carriage to ascend to open one

-Be it known that I, CYRUS W. BALDWIN, of | valve, or the ingress-valve, and permlt water -

| 'Boston in the count of Suffolk and Oom-

_ monwealth of Massachusetts, have made an
invention of certain novel and useful Improve-

ments in Hydraulic Elevators; and do hereby
declare the nature, purposes, and advantages

of my said invention, and the manner in which

- the same are or may be carried out to be as-

' ~ certained in and by the following specification,

taken in connection with the accompanying
drawing illustrative thereof, and in which—
Flgu.re 1 is a side elev&twn, Fig. 2 a plan,
‘Fig.3 an end elevation, and Fig. L a vertical
section of an elevator embodvmg my improve-
ments.
‘cylinder and valves, to be explained hereafter.
. These improvements relate to hydraulic ele-
~ vators,so called,in which the gravitating force

~ of water is the agent employed for elevating
the carriage and its load; the purpose of this

invention being toraise to a certain elemtmn

less than that of the main head or supply, the

~ water escaping from the elevating mechanism,
and permitting this water to be utilized for the
various household or mechanical necessities
~ or conveniences, which would not be available
in the lower story or basement, at which the
water would otherwise remain.
- In carrying out the principle of my inven-

tion, I employ one or more cylinders, open

at rear, and containing each a plston and
port; and I connect with the said eylinder-port,
whlch 18 alternately.an inlet and dlscharge
port, the discharging-pipe of the head or main
supply_ of water by which the elevator is op-
erated, and also the recelving-pipe of the sur-
- plus or waste-water tank, which, as before pre-

mjsed, is situated at some point below the main

head or supply-tank, and at a greater or less

elevation above the basement of the building
where the actuating-cylinder or mechanism: is

- located, whether this elevation be first, second

or 131111‘(1 stories above such basement thlf:_
height to which I.raise the waste water: bemg'_

governed by the weight borne by the descend-
g elevator -carriage ; and I cambl_pe with or
locate in the inlet a,nd discharge pipe of each
cylinder a valve opening upward, these valves
being soarranged and controlled by suitablein-
strumentalities hereinafter explained, that the
attendant, by means thereof, is enabled when

FKig. 5 1s a horizontal section of the

from the main head to enter the cylinder
through this valve and drive the piston in such

a direction as to elevate (by details of mechan-

ism hereinafter explained) the said carriage,
the valve of the opposite or dlscharge -pipe,
which leads to the surplus or receiving tank
being at the time automatically closed, while,
if the carriage is to descend, the oper&tor, by
a reversed action of the same agency, closes
the ingress-valve of the main supply-pipe and
opens that ot the receiving or surplus tank
pipe, and permits the weight of the descend-
Ing carriage, or the same and its load, to force
or pull the plStOIl outwardly, orin a dlrectmn
opposite to that effected by the inrushing
water, this latter traverse ot the piston duv-
ing the water contained in the cylinder before
1t, throu gh the egress portand pipe, upward into
the receiving-tank, the whole bemg and oper-

‘ating as llerelnafter stated, the two valves in

their mean or mtermedlate position, when the
carriage. is motionless, being both (,losed, in
which case no power is exerted upon the car-
riage, and the piston is met by a solid cushion

or abutment of water, which estops its move-

ment until a valve is opened and the water in
the cylinder begins a movement. |
The accompanying drawing represents at a

{ @ a' o' four upright posts, which composeinag-
gregate an open square, these posts, properly

stayed, constituting the boundary of the “car-
riage,” 1n which the elevator-carriage shown
at A travels. This carriage A isof ordinary con-
struction, and is composed of a horizontal plat-

form, b, two side- hangers or supporters, ¢ ¢,
and a cmss head, d, the perpendicular ways or
‘slides” which gulde the movements of the car-

riage being shown at e e as applied to opposite
postsa a. The suspensory of the carriage A is

a rope, f, one end of which is affixed to the cen-
ter of the cross-head d, while it is carried up-

ward about a pulley, g, mounted upon a hori- .
zontal shaft, b, spanning the carriage-way, and
situated at the extreme upper part of the bmld
ing ; the suspensory f passing about this,

thence descending to the lower floor or base-

ment of the said.building;where its opposite

-end 1s se(zurely attached to the pampher’y’ of

the drum ¢, which is mounted upon a second '
horizontal shaft, k, revolvmg in smtable boxes
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{ I, upborne by the posts a! al, or otherwise
properlv disposed. Uponthe shaft & T mount
a second and smaller dram, m, to the periph-
ery of which I secure one end of a rope or chain,
n, the opposite end of such ropebeing secured

to the outer end of a piston-rod, o, which be-
longs to a piston situated mthm a horizontal

Cy lmder, g, such cylinder being situated pre-
ferably upon a level with the shaft k. Atone
end of the cylinder ¢ Iform a port or passage,
r, which becomes alternately the ingress and

cllscharne port, the water entering this port,

and consequently the cylinder, through a pipe,
s, which leads from the main supply tank or

head, which is shown at ¢in the present n-

stance; while the water, after entering the
cvlmdel 18, upon a reversal of the piston, ex-
pelled through the same port, and through an
outlet-pipe, %, which leads to the surplus or
- waste- w&ter tcmk v before alluded to, the two

- pipessand « being each furnished W1th avalve,
W Or #, opening upward, as shown in Fig. 4 01
the accompanying dmwmg and situated by
preference 1mmedlately ﬂdj‘lﬁﬁ'llt to the pas-
sage 7.

The stems y 2 of the valves w1 x rise upward
through and slide within the arms a® ¢ of a
forked standard, «?, and are provided with
suitable sprmgs, 2)2 to depress them upon
thelr seats, while each is swiveled with power
of Vertlcal play at about its center to one end
of a horizontal oscillating lever or working
beam, ¢!, pivoted to the standald a?, the ar-
ran gement of the two valves and their actua-
ries being such that while the descending car-
riage is forcing the piston in one dlrwtwn
and thereby driving the water between it and
the piston-head ¢t outward through the valve
, passage r, and surplus-tank pipe %, the valve
w of the main tank is closed, which prevents
the water, in its efforts to find its own level,
from ﬂowmﬂ' from the greater altitude of the

main tank to the lesser heights of the surplus
or waste-water tank; ahd vice versa as the
piston 1s moving in & Teverse direction by the
force of the inrushing water from the main
tank through the pipe s and inlet-valve w0, and
thus elevating the carriage the outlet- valve
1s closed, and the flow of Water thereat to the

| 'surplus-tanlc pipe thereby cut off. A rod or.

bar, d', depends from the center of the lever
¢, and to the lower extremity of this bar one
-end of a long pitman, ¢', is pivoted, the op-
posite end of such pltmau in turn bem o Piv-
~oted to the wrist-pin of a crank or crank- Wheel
fl mounted upon a short horizontal rock- shaft
g ,W]_lIC]l rocks in bearing %', applied to one of
the outer posts ¢ a, the i mner extremity of this
rock-shaftt (,arrymg a small drum or pulley, ¢,
about Whlb]l and a second and similar-sized
drum, j', an endless hand-rope or cord, %,
| passes, as shown 1n Ifig. 2 of the drawing here-
to annexed, the inner half or side of such cord
passing through the platform b, or an ear, b,
applied to one side support ¢ in order to be
readily seized by the operator. =

Whlle the carriage A is stationary, the crank

fl is upright or midway between its extremes

of movement, and the lever ¢! is horizontal,
the two Valves w and z being both tlghtly
closed, by which means, as before stated, no
motion of water within the cylinder 1s permit-
ted, and the plston IS estopped by the sald
ater . |
The arrangement of parts 1s such th&t while
under this condition the crank is describing a
movement through ninety degrees of a circle,
and end of the level ¢ 18 b61110 elevated and
the valve connected to it 0pened the opposite
end of such lever descends through the slot-
ted head of the valve-stem next 1t mthout act-
uating this latter valve. o
The above mechanical constructmn of parts
constitutes one method by which I carry out
the object of 1ny present invention, and its op--
eration is as follows: Taking as a starting
point the position of the carriage A, shown in-
the drawing, that is as nearly or quite at the
lower part of the carriage-way, and with the
inlet-valvexand the outlet-valve w, both closed
the piston of the cylinder g, belhg at the en- -
trance end thereotf and uncovering the port 7,
the next movement of the carriage A must
of necessity be an ascent, and to accomplish
this the attendant se1zes and depresses the
inner portion of the hand-rope k', which effects
a rocking of the shaft ¢* and 1ts crank in the
direction of its arrow to the extent of ninety-
degrees, or thereabouf, such movement of the
crank, by the agency of the pitman ¢! and arm
d, tlltmﬂ* the lever ¢' into a sloping position,
rmd opening the valve-inlet w and leaving the |
outlet-valve x closed. Water now rushes trom: |
the main tank ¢ through the pipe s and open
valve w into the cylinder ¢, and drives its pis-
ton in the direction of the arrow placed over
its rod o, this movement of the piston and rod
through the aid of the rope %, drum m, and
suspensory f, eftecting the ascent of the car-
riage A, which continues to rise until the de-
sired elemtmn is reached, when the attendant
seizes the cord &' and pulls upon it with suffi-
cient force to tilt the lever ¢! into a horizontal
posttion, and thus by closing both valves, as
before stated, arrests the flow of water to the

‘cylinder, and, as a consequence, estops the

movement of its piston and the ascent of the |
carriage.

If the carriage is again to fmcend the at- |
tendant depresses the cmd k', as at 'hrst but
if’ the carriage is to descend, he litts the cord
until the crank 71 is thrown i in an opposite di-
rection to the extent of ninety degrees of a
circle, or thereabout, which epens the outlet-
valve o and closes the inlet-valve w, thus open-
ing circulation between the 03]111de_1 and out-
let-pipe u, and permits the weight of the car-
riage as it descends to drive the ‘piston in a
direction opposite to that whieh the inrushing

water effected, this return-movement of thes N

piston driving ‘the water contained in the cyl-
inder between it and the cylinder-head through

‘the outlet-port z, and upward through the:
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riage contmumn until it reauhes the bottom_
of the strueture or until the attendant, by de-
pressing the hand rope until the lever cl 18 -
horizontal and the two valves. closed, effects
-an equilibrium of pressure upon 0pp031te sides .
of the piston, and allows the carriage o re-

main stationary, for the reason that an at-

- tempt to move the piston with the valves in.
. this position would fail, as before stated.

To guard against acmdent from the mattén

~ tion or negligence of the attendant as the
carriage reaches the extreme top or bottom
of the bmldmg I affix to the hand-rope & two.

buttons or. knob&, n' nl, these knobs bemg SO

situated that, as the (,a,rrlage arrives at its ex-
treme highest or lowest position, it strikes the
| adjacent knob, and so actuates the rope and

~ the: mechamsm connected with it as to close
 thetwo valves 'md stop the the motwn of such
carriage.

From the above 113 Wlll be seen that I a}mj

- enabled to elevate to the tank v a portlon or

the whole of the water contained in the cyl-

inder between its head aund the piston, which

. - was admitted thereto to effect the last preced |
ing elevation of the carriage, and the height

to which this water may be raised is limited
01115r bv the comparative weight of the car-

~ riage or the latter and its load, since so long
as the latter exceeds the former the water wﬂl_

be elevated to a greater or less distance.
Thesystem of operating an elevator- carrlage

~ as hereinbefore explamed is not confined to
- conditions of head or pressure of water, as a

tank of stagnant water may be utlhzed for

 the purpose. by employmg a steam -pump to
obtain the necessary pressure, whereby the
. plston is actuated within the cylmder and the.
carriage elevated, the disuha,rge water simply

~ returning to.the tank to be again pumped in-
- to the cylinder. In this manner a tank of

* stawn&nt water may be used in localities hav

- ing no pressure of water until the water in

such tank becomes dirty or offensive, when 11:

is thrown away and a new supply obtamed

The practlcal cost in this instance of oper--
atmg an elevator will be that attending the.
running of a small stéam-pump, while I am
enabled, bv means of this pump or its equiv-

alent, to avail mvself of the benefits of an. ele-

vator of this class in localities having, as be-
- fore stated, no head Or pressure. suﬂiment to

| aetuate it.

In lieu of the herem descrlbed auan gement-
of the tilting lever ¢, and its connection with.|
the valves w and x as a means of operating |
the latter, I have contemplated the employ |
- ment of a dewce the nature of which isshown | |
| raises the latter and its valve veﬂ slowly,and
gmdually increasing in rapidity of movement
‘until such stud has described about ninety de-

~ in Fig. 6 of the drawing, which is a side ele-

~ vation of the valve- chambels, eduction and

| mductlon pipes, and cylinder-supply pipe. .

In this fig ure, a® a‘ represent the two valve

chdmbers or boxes as applied to or making

part of a horlzontal conduit or pipe, 0% one | 5
- end of which, or that marked ¢, is the educ- 1
tion or eSC&PE‘- pipe, and d? the mductwn or

inlet pipe, ¢ being the passaﬂ‘e leadln g to the

cylmder jJ replesents a vertical frame, of a
nature smtable to.support a vertical wheel or

pulley, ¢°, situated alongside of the conduitand

valve-boxes before named this wheel ¢° corre-

‘spondingto the wheel herembefore named, and; -
{ having the hand-rope, shown at %2 passing :
| about its circumference, and extendingtoand

about a second wheel situated in manner Sim-

1| ilar to the wheel §/, hereinbefore named. The

valve- stem % of each valve rises upward and

is pivoted at its upper end to a horizontal or
nearly horizontal lever, [, the outer end of
each lever I* being in tum pivoted to an up- -
right post or rod, m? the lower end of which -
1s fixed or pwoted to the valve-box, while the
inner end of’ each lever P is fashlomed into a
yoke or hook, #® or «%, represented in Fig. 6 o
of the dra,wmg The two hooks are dlsposed'

‘side by side, and when in a normal position— .
| that is to sa,y, when both valves are closed—

are in the same horizontal plane, and are of -

such length that their extremities meet and

pass by eaeh other a short distance, as shown
at 0% p®in the said Fig. 6 represents a hori-

zontal pin or stud Whlch proluets from the

face of the wheel ¢* s and near its circumference,

‘the normal or intermediate position of this pm'_

when the valves are closed bein g directly be-
neath the lap of the two hooks #° or .

| Whenit becomes desirable to open the edué o
| tion-valve a* and permit the induction-valve

to remain closed, the mttendant pulls upon the -

hand-rope in such manner as to. partially ro-

tate the wheel ¢° in the direction of its arrow,

the effect of which is to compel the stud p3 to
leave the hook n!at rest, and i impinge against

and elevate the hook 9@3 and its lever, while

vice versa to open the induction-valve a3, while

the eduction- valve remains closed. The at-.

tendant, by means of the hand-rope A? par- .
tially rotates the wheel in the opposite direc-
tion, and compels the stud or wrist-pin p®to
leave the hook n*and i impinge against and ele-

vate the hook ¢t and its lever,

The pI’lIlClp&l object I have had in view in B
orlgmatmﬂ' this last-mentioned valve-operat-

ing device. bas been to open the induction-

valve with a slow and gradually-accelerating
movement, and close the eduction-valve with
| a reverse or gradually -diminishing rate of
‘movement, in order that the thrusts and noise,

otherwise resultmg from the sudden escape or
passage of water through one or the other of

‘such valves, may be avoided.

It will be 5een that I accomphéh thls ODJth ':
as the prehmmary movement described by the -

stud p?is in a path nearly parallel to the lon g-

est plane of the adjacent hook, and therefore |

grees of a circle When the valve 13 fudl open.

Omes |
1. In combmatlon Wlﬂl an elevator camage B

;.;-emd main supply and surplus-receiving tanks ¢
| v, I clmm one or more cylmderb 'wd. plstons
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connected with said tanks and carriage, sub-
stantially in the manner described, and pro-
vided with valves w x for regulating ingress
and egress of water, and mechanism whereby
said valves may be operated irom or by the
carriage at any height, substantially as here-
in shown and set forth.

2. I claim the combination of the cylinder

| ¢ and its piston, the valves w and #, and the
crank f and drum ¢/, the latter being actuated

by the hand-rope &', and the whole operating

| as before explained.
| - CYRUS W. BALDWIN.

Witnesses:
FRED. CURTIS,
~W. K. BOARDMAN.
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