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| views of the steam-valve and its 1)::11 ts. Fig.

Be it known that I, NorRMAN C. BASSETT, | 5 is a sectional view of the cord-pulleys fGl

a citizen of the Umted States, residing in
Chlcago in the county of Cook and State of
lllinois, have invented a new and useful Im-
provement in Hydraulic Elevators, of which

the following is a specification.

The plesent invention relates to 1mprove

- ments in hydraulic elevators; and it consists,

10 essentially, in aclosed or sealed hydraulic Sys-
tem wherein the cylinder-piston is balanced or
sustained by the pressure of the fluid on each
side of the same, in connection with the car
and counterbal&nee -weights, the car being

15 moved up or down by snnp]y destroying the

‘balance or changing the relation of the press-

ures on either c:1de of the piston by meansof a.

sultable pump, the cylinder and piston of

~which connect with or form a part of such
20 closed hydraulic system, the pump operating
to draw its supply from one end of the hy-
draulic cylinder and discharge into the other.
-1t also consists in combining with such
closed hydraulic system a suitable mineral or
25 other oil as the hydraulic fiuid, 8o as to avoid
the necessity of using leather or fibrous pack-
ings for the plStOIlS, &e., and also to obviate
all danger of damage from f ooding buildings,
'as 18 the case where w ater is used.

n

30 It also consists, in connection with such

closed hydraulic System of a cushioning de-
vice for the purpose of avoiding shocks to the
car, or irregularity in the cuculatlon of the
hydmullc fluid through such closed system.

‘25 It also consists, in connection with such
closed system, of suitable induetion andeduc- !

tion ports and valves to the ceylinder thereof,
in combination with valves or other means of
‘regulating the action of the pump, the same

40 being 8o arranged as to insure the opening or

~closing of the proper ports of the hydraulic
_cylmder betore the puamp can be set in opera-

It also eonsmts In the novel deviees and
45 combinations of devices herein shown or de-
scribed.
In the accompanying drawi 1110*5;, whlch form
“a part of this specification, and in which simi-
lar letters of reference 11](11{3’1136 like parts,
so Kigure 1 is a side elevation of a device em-
bodymﬂ' my invention, shown partly in sec-

regulating the valves. - Figs. 6 and 7 are en- 55
larged views of one end of the hydraulic cyl-
inder. Tig. 8 is a section on line 8 8 of ¥ig.
1; and I‘lﬂ‘s 9 and 10 are diagram views,
showing the arrangement. of cord and pulleys
for the car. and 1ts COHHuElb&l‘IHCe -welght, 60
respectively..

The elevator-car C shown in the drawings
is of the ordinary construction, supplied Wlth
such safety appliances as may be found de-
sirable. Thecylinder A, I prefer to placein a 65
horizontal position, as shmm although a ver-
tical cylinder may be used, if desired. This
cylinder has openings B and D, which are al-
ternately used as induction and eduction pas-
sages. The openings or ports are connected 70
to the supply and discharge passages (' C° of

8 steam-pump by means of pipes B and D’
and a suitable valve-chamber, O, withits valve

'V, and in such a manner that the pump will

draw its supply from one end of the cylinder 75
A and discharge into the other through these
connections. A’ represents the eylinder of
the pump, and A* the steam-cylinder by which
the pump is operated. As shown in the
drawings, the pump is taking the liguid irom 8o

{ the left-hand and foreing it into the right-hand

end of the cylinder. This valve V and cham-
ber O are 80 constructed that when the posi-
tion of the valve is changed to the other ex-
treme of 1its travel the pump will draw from 85
the rigbt-hand and discharge into the. left-
hand end of the ¢ylinder. It will readily be
seen that by reversing the valve V the direc-
tion of motion of the piston P may by chang ed
at will. e
Connected with and fmmmﬂ a part of the
steam - supply pipe S is p]aced a throttle- =
valve, T, of such construction that it will,

when ab elther extreme of its travel, {:Ldllllt |

steam to the steam-chest of the. pump, but g3
when near the middle point will entirely shut
off the supply. In Figs. 2, 3, and- 4 is shown
the construction of the valve T and its cham-
ber or seat I'. The steam passes into an an-

+ nularchamber, 5, extending around the valve- 1co
seat 8°. From the former and leading into the |

latter are double V -shaped openings O,
through which the steam passeswhen they are

tion. Figs. 2, 3, and 1 are enlarged detail | nuncovered by the valve T. The valve T is
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hollow and eylindrical in form, and made a | be driven against the cylinder-head with such
- steam-tight fit to the seat ’, but so as to move

freely up and down. Now, it is evident that
when the openings O’ are covered by the valve
T no steam can enter the steam-chest of the
pump. If the valve T be lowered until the
upper ends of the openings O are uncovered,
the steam will pass through them into the in-
terior of the chamber T', and thence down
through the valve T into the steam-chest.

- When the valve T is raised, steam passes

20
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pump.
‘shown, a much greater movement of the valve

through the lower end of the openings O’ into
the chamber T and into the steam-chest, as
beéfore. Thus it will be seen that at elther ex-
treme of its travel the valv
to the pump, but about the middle pointshuts
off the supplyentirely. Now, 1f the openings
Q' were made of a rectangular form, as. is
usual in such valve-seats, it 18 evident that
when but very little steamis required to move
the load the adjustment of the position of the
valve T would be a very difficult matter, be-

canse of the small distance through which it
would be necessary to move 1tto nnLe a slight
changein the amount of steam supplied to fhe
With the V -shaped openings, as

T will be required to produce a given change

‘in the steam -supply, and the extent of this

movement made more or less, as desired, by
making the angle al the apex of the V-open-
ings smaller or larger. Thus the openings O
may be so proportioned as to render the regu-
lation of the steam-supply such as not to re-
quire more than ordinary care on the part of
the operator. This valve T, and also the
valve V, may be moved by any sultable means,
such as a rack, F, and pinion .

The pulley I£ 18 loose on the shaft of the
pinion ¥, and has a concentric slot in it, as
shown at G. On the same shaft, but fast to
it, is a second pulley, K, which carries a pin,
H, projecting into the slot G. The cord I
passes around the pulley X, and thencethrough
the car Cin the usual manner, and thus gives
the operator complete control of the throttie-
valve, and therefore of the steam-pump. The
cord M leads fromthe loose pulley L to the pul-

 ley I, which moves the valve. Now, the slot (x

50

6C

18 1n such a position and of such a length that

the valve V is always nearly wide open before
the throttle-valve T begins to open, and if it
is found necessary to partially close the valve
T to regulate the speed of the pump the valve
V 1s left wide open. It 1s obvious that the
same action will take place when the valves
are reversed, and that by means of this con-
struction I am enabled to keep the passages
through which the fluid flows wide open while
the pump is running, and to control the mo-
tion of the car entirely by the throttle T. Va-
rious forms of valve-gear may be used to ac-
complish the same result, and I do not con-

- fine myself to this particular arrangement.

Should the operator, because of accident to
to the valve-gear or otherwise, lose control of

¢ T admits steam.

|

N

force as to endanger the parts and to bring

the load to a stop so suddenly as to severely
strain the rope-fastenings, &e. To prevent
this action, I make the ports I3 and D, at the
ends of the cylinder A, V-shaped, as shown
in Figs. 6 and 7. It will readily be seen that

as the piston passes over the opening D inits

travel toward the head the liquid is forced
through an opening which contracts rapidly
as it approaches the end of the eylinder, and
that the resistance thus offered to the ad-
vance of the piston will retard its velocity and
bring it gradually to a stop in contact with
the head without perceptible shock.

79

80

Over the pulleys X and X' passesa rope,to

one end of which is suspended the counter-
weight W. The other end of the rope 1s
p‘lSS‘Gd around  the pulley X* thence around
the sheave N in the end of the piston-rod,and
finally fastened at z. The cord W’ leads from
the car C over a pulley on the same axis with
the pulley X/, around a pulley on the same
axis with the pulley X* and thence around
pulleys X® and N, and is fastened at z’. Now,
it is evident that as the piston P moves to
the left the weight W will be lowered, and
the car Craised, and therefore that the weight
W acts as a counter-balance to the car C and
its load. Iprefer to make this weight W sut-
ficiently heavy to raise the car with 1ts oper-
ator at the desired speed. Thus,when the car
ooes up without a load, the steam-pump 18 not
started, but the cord L1s puiled until the valve
Y onens, anc the heavy weight W forces the
liguid through the pumyp- valves into the right-
hand end of the cylinder. Should there be a
load to carry up, only enough steam 1is used
as is required to lift that load. Should the
load on the return-trip be a heavy one, the
pump need not be started as beifore, as the
load will raise the weight W and foree the
liquid through the pump-valves into the left-
hand end of the cylinder. Should the load be
insufficient to raise the weight W, the pump
is started, and only steam enounh 1s used to
raise the difference in weight between the loacl
and counter-balance W.

The usual air-chamber, R,on thesteam-pump

has its counterpart R" placed in connection

with the supply-pipe leading to the pump, as
shown. Now, when the pump is started, the
air in the chamber IR is compressed, and that
inthe chamber R expands. Whentheelevator

is not in use, the volumes of air in both cham-

bers are compressed alike, and therefore the
pressure 1s the same 1n all parts of the system
to which the liguid has access. The piston 1s
propelled by a difference in pressures optained
by starting the pump, and ne more power 1s
required to obtain this diiference when the
normal pressure 1s high than when it 1s low.
As the system of liquid eirculation 1s self-con-

tained and sealed, there can be no loss of

either air or fluid, excepting by leakage.
To supply the loss of air any simple device

the car, it is evident that the piston I? might | may be used, such as a small air-pump, ¥, so
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~constructed that it may be connected to a mov- |

ing part of the pump, and by suitable pipes,

“y,-and valves, to the air- c]mmbers R- R/, as

shown.

To supply loss of 11q111d a valve as a,t v in
the suetion- -pipe leading to the wa;tel -pamp,

- may be closed, and a small valve, ¥*, between

IO

. the system.
~very trifling,

N

v’ and the pump opened, the Va,lve v* being a
part of a pipe-connection leading to a &upply
of theliquid. The pump being started slowly,
the desired quantity may easily*be- forced into
>ince the loss of liquid is, at most,
1t becomes practicable to.employ
a fluid much better adapted to such use than

‘water—itor instance, athin oil, free from chemi-
- calingredients which will attack metals.
- a fluid I prefer to use for several reasons.

Such
It
does not destroy the internal surfaces of the

~ cylinder or valve-chamber, it is lighter and

20

more easlly forced through pipes, the wearing-

‘surfaces.of all the internal moving parts are
thoroughly lubricated, owing to the perfect lu-

- brication and small amounb of wear where an

D
s

o1l 1s used, it is not so difficult to keep joints
tight, and in most cases it is not necessary to
nse pachmw for the pistons or valves. How-

- ever, when packings are used, they may be of

| 311613&1
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and will not require renewal. The
power Tequired to move the controlling-valve
V will be so much reduced that the -:)peratm.

‘may easily control the motion of the car, all

danger from freezing is avoided. Oil is more
elastic in its action than water, and thus tends
to reduce shocks and jars.  Now, since a long
column of liquid is held against the piston on
elther side, and the respective weights of the
counter- bmlz‘mce W and the car C act in OPPO-

site directions on the piston, it follows that it

is almost impossible to start or 51301) this mass
suddenly, because of its inertia. - Again, be-
tween the source of power and this mass is on
both sides a cushion of air, which will absorb
any sudden impulses given by the pump
through carelessness on Lhe part of the oper-
ator.

It is evident that the air- cushion cannot
overcome the inertia of the ear, the counter-
welght and the fluid suddenlv, and thus by
1e&ct1011 produce vibration of thecar. There-

forethe load will be started and stopped grad-

~ually, and its motion will be eutlrely Smoothl

60

and agreeable. |
It sometmles becomes necessary, because of

lack of room for a horizontal eylinder, to place-
In such a case I

one in a vertical position.
prefer to make the piston of sufficient weight
to take the place of the counter-weight W, and
to balance a part of the weight of “the car in

theusual manner toavoid making an extremely

heavy piston. Thus it will be seen that the

system 1s equally well fidapted to both classes

of elevators.

It will of eajurcse be understood that the

counterpoise-weight W, instead of being con-

nected directly W1th the piston or its sheave
as shown in the drawings, so as to act wamst

I

-3

in which the car acts, may, if preferred be

connected indirectly Wlt]l the piston, and the
same result be accomplished. One method
of doing this I have .indicated in dotted

lines in I‘l 10, in which case the weight W

18 cmmected dl]“'ec‘r]j;r to the car in the ordi-

nary manner, so as to counterbalance the car,
and a supplemental cord is attached to 13]1(,
bottom of the car and passed over a pulley at

70

the bottom of the shaft, andthence around the

sheave in the end of the piston, by which
means the car may be pulled down or the

weight raised when the latter 1s in excess of
the car and its load.

T claim—

1.
and 1ts counterpoise, of a closed liquid-elreu-

lating system and a hydraulic cylinder and

plStOIl forming part of said closed liquid-cir-

culating system, and connected therewith by

ports a;t each end of said cylinder, and means

for circulating the liquid in such closed system
in either dir ection and propelling said piston

and the car and counterpoise connectedthere-
to, thus making the cylinder double-acting,

| subs&mtm]ly as slz)euﬁed
2. The combination of the double-acting

cylinder and its piston with the car and its

counterpoise, connected tosaid piston, a steam-
pump, and suitable pipe- connectionsandvalve .
mechanism connecting the supply and dis-
charge passages of said pump with the ports

at each end of said cylinder, thus forming a
closed liquid-circulating system, so that by ac-

| tion of the pump said plston and the car and
| counterpmse connected therewith may be pro-

pelled in either direction, subst-‘LnLnlly
SIJPelﬁed |
3. Ina lwdmuhe elevator the eombmatlon
of a hydmuhc cylinder and plston with a car
and a counterpoise heavier than the car, said
car and counterpoise being connected to said
piston and acting to move the same 1n oppo-
site direections, substantially as specified.

4. The combination, with a hydraulic cyl-
inder, of the car and its counterpoise con-
nected to the piston of said cylinder, a steam-

pump, and a system of closed pipes provided

with suitable valve mechanism, and connect-
ing the supply and discharge passages of said
pump with the ports at either end of said cyl-
inder, so that said pump may be caused to

draw lts supply from either end of said eylin-
‘der and discharge into the other at the will of

the operator, as may be required in moving
the car up or down, substantially as spemﬁed
5. The combnmtlon with the hydraulic cyl-

Ainder, of the car and its counter- “weight con-

_nected with the piston of said cylinder, a

|

steam-pump, a system of pipes connecting the
supply and discharge passages of said pump
with the ports at each end of said cylinder, pro-
vided with suitable valve mechanism, where-

by the supply may be taken from either end

of the cylinder and discharged into the other,
and an'air chamber or eushmn COD]II]HHICdtH]U

the plstou in the oppomte direction from that | with said pipes, to relieve against shocks in

S0

The comblmmon with an elevator-car

6o
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- connected with and operated by said 1:}1st011
30

Ut

{rom the ecar, substantially as specified.

- 1ts Sup_‘[ﬂy and discharge passages connected

THDO,GE0

stopping or starting the car or moving pu*ts, | an oil filling said system as the circulating- 40

substantially as Speelﬁed

6. ‘Fhe combination of the car, counter-
welght, cylinder, piston connected with said
car and counter-weight, steam-pump, pipes
connecting the Supplv and discharge passages
of said pump with the ports of ’rhe cylinder, |
valve-chamber and valve, throttle-valve of !
sald pump, and mechanism for simultaneously
operating and controlling both said valves

7. In a hydraulic elevator, the combination
of the car, the cylinder, and its piston, with ta-
per ng or oradually-contracted ports at each
end of said. cylinder, and pipes provided with
sultable valve mechanism and connecting said
ports with the supply and discharge passages
of a pump, whereby said car is 1“ellex*ed agalnst
shocks in stopping or starting the 1}1’*01)6‘11110-
piston when at either end of saidl cylinder, sub-
stanfially as specified.

8. The combination of the hydraulie cylin-
der and its piston, a steam-pump having its
supply and discharge passages connected by
suitable pipes and iutel mediate valve mechan-
ism with portsat each end of said eylinder, thus
forming a closed or self-contained hydr%ullc
System with the car and its counter-weight

and mechanism for controlling and operating
sald valve mechanism and the pump-valve si-
multaneously {rom the car, substantially as
313601ﬁed

9. I'he combination of the car, the hydraulic
cylinder, and its piston with 2 pump having

by suitable pipesand mtermedlate valve mech-
anism with the ports of said cylinder, thus
forming a closed liquid-cirenlating system, and

liquid, substantially as specified.

10. The combination, with elevator-car, of
the cylinder and its piston, and tapering or
gradually-contracting ports at each end of said
cylinder, Sllbsmlltmlly as specilfied.

11. The combination of cylinder A, having
ports B and D, piston P, valve-chamber O,
valve V, pipes B’ and D', leading from said
ports to said valve-chamber, a steam-pump
provided with supply and discharge pipes ¢
(7, connected with said valve-chamber, throt-
tle-valve 1, and alr-cushioning reservoirs R
'md R, Substfmtmlly as shown.

12, The combination, witlt a steam- pump
and 1ts throttle-valve T of the hydraulié cyl-
inder A, valve-chamber O, suitable pipes con-
necting said valve-chamber with the ports of
said cylinder and with the supply and dis-
charge passages of said pump, and mechanism
for operating said valves V and T, consisting
of a slotted loose pulley, i, and pin H, pro-
jecting from pulley K, for operating the lat-
tervalve, whereby the formeris always opened
betore the latter, substantially as specified.

13. Thecombination of car C, counter-weight
W, cylinder A, piston P, provided with sheave
N, pulleys X, X/, X% and X®, cord W7 lead-
ing from said weight W over pulleys X X" X°
and around sheave N, and secured at z, cord
W', leading from the car over pulleys on the
same axis with X’ X* and around pulley X°
and sheave N, and secured at 2/, substantially
as specified.

NORMAN C. BASSETT.

Witnesses:
T. EVERETT BROWX,
. M. MUNDAY.
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