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MEANS FOR COUNTERBALANOING ELEVATORS.
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- to raise the water into the tank by means of
~a pump in the basement, or lower part of the
building, and to use the head of the water
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~operate the elevator;
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MEANS FOR COUNTERBALANCING ELEVATORS.

SPECIFICATION forming part of Letters I_’a,te'ntN 0. 514,009, dated February 6, 18'94.
Application filed April 22,1893, Serial No, 471,465, (No model.)

To all- whom it may concermn: _
Be it known that I, BRONSON C. KEELER, a

city of St. Louis, State of MleOllI‘l hzwe 1n-
vented a certain new and useful Improve-
ment In Means for Counterbalancing Eleva-
tors, of which the followingis a full, clear and
exact description, referenee being ha,d to the
accompanying drawm , forming a part of this
specification.

My improvement is intended to be applied
to that class of hydraulic elevators in which
the motive power is obtained by the applica-
tion of steam under pressure, directly to the

surface of the water which is used to operate

the elevator, the water not being allowed to

waste at each trip of the elevator but being |

used over and over repeatedly. |
Heretofore, the general practice in operat-
ing hydraulie elevators which do not waste
the water at each trip, has been to place a
tank in the upper part of the building, and

thus obtained, to operate the elevator; or,
of the building, a closed tank is placed in the
lower part, and the pump forces the water into
this tank until the pressure is secured by the
resistance of the confined atmosphere suffi-
clent to operate the machine. This latter
method is usually called the ‘‘ecompression

‘tank system,” while the other is usually

known as the “ gravity tank system.” It is
evident, that in neither of these systems, can
the column of water be used fo counterbal-
ance the elevator, since in the case of the
“oravity tank system ” for example, the col-
umn of water from the upper tank to the ele-
vator cylinder is balanced by the column of
water from the pump in the basement to the
upper tank, The method of counterbalanc-

ing, which I contemplate, is not therefore ap-

plicable to any system in which power from
the initial source,. e., from a boiler ora pump

operated by any other means, is required to
but it is applicable to

a, system which takes advantage of the fact
that an elastie fluid, such as steam, may be
conducted from an 1111131&1 source, Such as
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 main in the street, or a Dboiler, sufﬁclently

citizen of the Umted States, residing at the |

l

I_
instead of having the tank in the upper part |

large, in the basement to the upper part of
the building, without serious loss of power.
Furthermore, the general practice in counter-
balancing elevatox:a hasbeen through the me-
dium of wewhts suspended by ca,bles pass-
ing over a sheave or sheaves at the top of the
shaft, and little account has been taken of

‘the eonstantly changing weight caused by

the cables, both of the car and of its counter-
balance, passing from one side of their
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sheaves to the other, yet practically it is an

important matter, fm-, ‘as the car ascends, the

| cables in passing from the car-side of the

shaft to the machine-side, not only reduce the
load to belifted, but assist in performing the
work, so that when the car has reached the
top of its rise, it has a greater lifting capacity
than when it was at the bot'om of the shaff:
This irregularity in the performaunce of the
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machine is supplemented by the further dis-

advantage that, under this method of coun-
terbal&ncmg, the car in its ascent, is liable to
“Jjump” when the power is suddenly cut off,
‘and the consequent leap into the air and drop-
ping back of the car, brings a heavy strain
on the cables, which not mf[equently sSnaps
them and causes an accident.

The object of the present invention is to
obviate these detrimental conditions, by so
constructing and arranging the power, that
the couuterba,la,nemg welg oht and its conse-
quent objections, are entlrely dispensed with,
being replaced by a vapor chamber and hy-

~draulic cylinder, so constructed and arranged

relative to each other, thatthe column of wa-
ter forms a counterbalance for thecar, and at
the same time if compensates forthe varying
weight of the cables while the car is in mo-
tion, by decreasing the head of the column of

water as the car ascends, so as to decrease the

effective power of the machinery proportion-
ately to the less amountof work to be done;

and by increasing the head of the column of
water as the car descends SO as to Increase
the effective power of the machinery propor-
tionately to the increased amount of work to
be done, thereby equalizing the counterbal-
ance relative to the car and ifs cables, so that
varying conditions exist in the power to com-
pensate for the varying weight caused by the
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cables passing in and out of the shaft. This | the valves are reversed, so as to shut off the

I accomplish by the construction illustrated
in the accompanying drawing, wherein-—

A represents a cage or car, moving between
the usual guide posts I3, being suspended by
a rope or cable O, which rope or cable passes
over the sheaves or pulleys D, at the top of

the shaft, thence down and under a pulley or

sheave E mounted in the end of a piston rod
I/ of the hydraulic cylinder G, whence it
passes upwardly and is secured in any suit-
able manner above the limit of the stroke of
the piston . Of courseit will be understood,
that although I have illustrated in this form,

‘a proportion of two to one—u. e.,the car mov-

ing twice the length of the stroke of the pis-

ton, I may interpose and arrange any suitable

number of pulleys or sheaves, thereby chang-

ing the proportion of the movement of the

car relatively to the stroke of the piston, as
occasion demands. | - |
The hydraulic eylinder Gisof any ordinary

or approved construction, having a piston If -

and its rod I, which rod carries the sheave
or pulley K as shown, said ¢ylinder having led
into its upper end, a pipe I, which admits an
inelastic fluid, which I shall term water, o

~ the top of the head of the piston F. -

30

~ To control the admission and exit of the
water to and from the cylinder G, I arrange

~ in the pipe H, a valve I, which may be of any

35

40

suitable construction.

Located on a plane above the hydraulic cyl-:

inder G, is a vapor chamber J, of less diame-
ter, but of greater cubical capacity than the

cylinder G. Into the lower end of this eylin--

der J leads the pipe I, and into its upper end,

the pipe K, whichis connected to any suitable

source of supply of an elastic fluid, such as
air in a street main,or, as shown in the draw-

~ ing, steam, generated by a bojler L.
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Arranged in the pipe K is a valve M for con-
trolling the admission and exit of the elastic
fluid, which I shall term steam, to and from
the chamber J, which valve,in this instance,
is operated by a connecting rod m whose other
end is connected to one member of a bell
crank lever n, the other member of the bell

crank lever being connected to the piston |

stem 7 of the valvel. This piston stem is op-
erated by a cord or rope N which 1s arranged
in juxtaposition to the car A, and has con-
nected thereto an arm 7 pivoted to a standard
¢ on the valve I, which arm hasits other mem-
ber g connected by links 7 to the piston stem
7, thereby enabling an operator in the car to
control the valves I and M by simply raising
or lowering the rope or cord N,

It is evident that when the valve M is
opened to admit steam from its source of sup-
ply, to the surface of the water in the cham-
pber J,and that when the valve 1 is coinei-
dently opened to permit the water toflow from
the chamber J to the eylinder G on the top of
the piston F, the steam pressure, assuming it
to be great enough, will cause the piston K to

descend and the car A to rise, and that when |

flow of the steam from the boiler into the
chamber J, and to permit the steam confined

‘in the chamber to escape, and permit the wa-

ter in the eylinder to low back into the cham-
ber J, the car will descend, assuming that the
counterbalance is not too great.

Assteam, by reason of its expansibility, can
be conducted aconsiderable distance without
deterioration of its power, it 1§ evident that
the vapor chamber J can be placed in the up-
per part of the building, in order to give a
greater head to the column of water, which
head of course depends largely upon the

weignt of the car, and the extent to which it

is Lo be ulilized as a counterbalancing me-
dium, the heavier the car, the greater being
the altitude required, it being assumed that
the diameter of thecylinder G and the gear of

the machine are determined. This column of

water will act as a counterbalance to the car
when the latter is either ascending or de-
scending, the direction of its movement being

the same as the direction of movement of a
metallic counterbalance moving in guides in

the shaftt, viz., opposite to the direction of th
movement of the car. |
The vapor chamber J, having as it always
must, a cubical capacity greater than the
cubical capacity of the hydraulic eylinder G,
may at thesametime haveadiameter greater,
or equal to, or less than the diameter of the
cylinder G, under each of which conditions,
the column of water will act asa counterbal-
ance; but if the diameter be greater, as has
been the custom heretofore, the head of the
water will be relatively increased as the pis-
ton B descends, and relatively decreased as
the piston I ascends, thereby producing a
variability of themachinein operation, which
18 aggravated by the weight of the cables
passing into and out of the shaft. If the di-
ameter of the vapor chamber J be equal to
that of the cylinder G, the head of the col-
umn of water will remain relatively the same
at all positions of the piston, and the power
of the machine will be constant, except for
the variability caused by the cables passing
into and out of the shaft; but if the diame-
ter of the vapor chamber beless, properly pro-
portioned, than the diameter of the cylinder
G, which construction forms the basis of my
presentapplication, the power of the machine
will be constant, and the car and cables be
perfectly counterbalanced for all pogitions of
the piston, for, as the head of the water in
the vapor chamber descends faster than the
piston descends, and the column of water
ceases to that degree, to perfectly counterbal-
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ance the car, the weight of cable which has

passed from the car side to the machine side

of the shaft, compensates for this decrease in

head of water, by assisting the machine in its
work to that degree, therefore coincidently
restoring the equilibrium, and as the car de-
scends, the reverse is true.

As the car starts downward, it is obvious,
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' '.tha,t'a',s. the diStance incl'easés from the pul-

- atthebottom of the shaft.

10

T

ley D over the shaft to the car A, the weight
of thecable is proportionately increased, mak-
ing a greater load for the hydraulie eylinder,

whlch load is eonstantly increasing as the car
descends. Wewill nowassume that thecar has
reached the position shown by the dotted lines

- The added weight
of the cable will be from the points b to ¢, and

as the height of the column of water in the
vapor chamber has been proportionately in-

creased by reason of 1ts smaller diameter com-

pared with that of the hydraulic eylinder, such

- height will compensate for such increased }

load caused by the increased length of the
cable.. This height of the column of water,

I have indicated by the dot and dash line d,
* the dot and dash line ¢ indicating the hewht

20

18 obvious, that the height of the column of.
water in the chamberJ is proportionately in-
- creased as the cable is lengthened-above the

46

of the column when the car is at the top of
the shaft, and the dotted line e¢ the height
which the column would have reached had

the cylinder G and the vapor chamber J been
of the same diameter, but which, as it will be

obvious, would -give no increased power to
compensate for the greater weight caused by
the increased lenﬂ'th of cable in the shaft. It

car, thereby compensatm proportlonately

_ therefor

Having thus descrlbed my invention, what

, I claim, a,nd desire to secure by Letters Pat-

~ent, 1s—
- and its cable, of a hydraulic cylinder and its |

1 The combination with a cage or platform

piston for raising the cage or platform through

- the medium of its cable, and a vapor cham-

. 40

ber properly proportioned to said eylinder to

accommodate different conditions, said cham-

berlocated above,and being of less diameter,
but greater in cubical capacity than said hy-
draulic eylinder, whereby, as the cage or plat-

‘the medium of its cable,

fox:m ascends or descends in the shaft, the

column of water in the vapor chamber is
shortened or lengthened to a greater extent
relatively, than the stroke of the piston in
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the hydraulic cylinder, thereby proportion-

ately decreasing or increasing the head of the

column of water in-the vapor chamber rela- so

tive to the piston in the hydraulic cylinder,
to counterbalance the car, and compensate
for the varying lengths of the cable in the
elevator shaft, substantially as described.

2. The combination with a cage or platform

and itscable, of a hydraulic cylinder and its
piston forraising the cage or platform through
a vapor chamber,
properly proportioned, relative to the size of
the hydrauliec ¢ylinder, said -chamber being
located above, and being of less diameter, but
greater in cubical capacity than the hydraulic
cylinder, suitable valvesforsaid cylinder and
chamber, and means for operating said valves
from the cage or platform, whereby, when
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the valves are operated to cause the piston tfo.

descend in the cylinder, the water will fall a

greater distance. in the vapor chamber, and

"when the valves are operated to cause the

piston to rise, the water will rise to greater
height in the vapor chamber, than the dis-
tance of the stroke of the plston in the cyl-
inder, which difference of height of the col-

| nmn of water in the vapor chamber relative

to the position of the piston in the eylinder,
will compensate for the varying lengths of

| cable in the elevator shaft, substantially as

described.
In testlmeny whereof I hereunto affix my
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signature, in presence of twon witnesses, thls 3o

18th day of April, 1893.

BRONSON C. KEELER.

Witnesses:
F. R. CORNWALL,
HuceH K. WAGNER.
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