| (Noﬂldodel.) | - S 3 Sheets—Sheet 1.
S. H. HALE. . '
ELEVATOR, _
No 482,247, Patented Sept. 6, 1892,

nmvm [ ﬁ/\

!

i
]

l |
—————-m r- - -

7T
N NI

= . -
— =T -

e —rrw
T —
o — =T

r_ = . [ e o o I W ] L] E 3 L ks - L] v |
1]
.
s ——
_,_-d——__'"_-_

i ey ————— e e m— e
-

I

|

0

HHILIHIH =~

x-

i

HHeZrmesses

g

==




(No Model.) o ' _ 3 Sheets—Sheet 2,

S. H. HALE.
ELEVATOR.

No. 482,247, Patented Sept. 6, 1892,

S B A ~—"]
* 1
: [ | Feg
L“ = i
J— C

| _ L rverior
"X o AVl
=— &

Q=]

3




(No Model.) 3 Sheets—Sheet 3.

S. H. HALE.

_ . ELEVATOR. .
No. 482,247. _ - Patented Sept. 6, 1892,
| Ry N\ZAT ZTNZ . -
I
e | zEg4.
Z - ,
R
—c || -
N
' C
T || ;
1
1

THE NORMS PETERS CQ., PHOTO-LITHD., WASHINGTON, D. &,




IO

UNITED STATES

PATENT OFFICE.

STEDMAN H. HALE, OF CHICAGO, ILLINOIS.

ELEVATOR.

SPECIFICATION forming part of Letters Patent No. 482,247, dated September 6, 1892,

Application filed June 29, 1891, verial No, 397,835,

(Nu model.)

To all whom it may concern.:

Be 1t known that I, STEDMAN I. TTALE, a
citizen of the United qta,tes residing at Chi-
cago, in the county of Cook and Sta‘re of Tlli-
nois,have invented certain newanduseful Im-
provements in Elevators, of which the follow-
Ing is a specification.

In elevators it is common to counterbal-
ance to a greater or less extent the weight of
the car, cage, or platform and its directly-at-

- tached parts by means of a counter-weight
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connected with the car by a cable passing

over suitable guide-pulleys. KEven when the
welght of the counter-balance equals that of
the car there is nota perfect counterbalance,
owing to the variations in the extent of the

cables upon opposite sides of the guide-pul-

leys, the greater portion of the cables being
on the well side when the car is at the hmlt
of 1fts downward motion, while when the car
1s at the top of the well nearly the entire
length of the cableis on the opposite side of
sald pulleys. To remedy this difficulty sup-
plementary cables connected at their upper
ends to thecarand tothe counter-weight have
been used; but this is attended with an ex-
penseinconstructionand otherdisadvantages
which I avoid by the use of a flexible weight,
as one or more chainsorcables, each attached

at one end to a vertically-movable partof the

apparatus and at the other to a fixed point,
as fully set forth herelnafter, and as illus-
trated in the accompanying drawings, in

- which—
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Figure 1 1s an elevation illustrating an ele-
vator apparatusembodying myinvention, the
car being at the limit of its upward stml{e
Fig. 2, a SImllm view with the car in a lower
pOSItIOIl and 1llustrating a modified form of
multiple gear. IKig. 3 is an elevation illus-
trating my invention in connection with a
horizontal engine, the car at the limit of its
lower motion. Fig.4illustrates the main con-
struction of elevator, as in Fig. 3, but shows
the counterbalance-chain connected with the

counterbalance-weight. |

The cage, car, or platform I3, whatever may
be its form or construction, moves up and
down upon suitableguides within the the well
A under theaction of amotor-engine K, which
may be of any suitable character and con-
struction and operate under the aetwn of any
sultable motor fluid.

| When the cage is unloaded.

In the constr uetlon shown the engine isa

hydraulicengine,and the flexible suspensories
C, of any suitable number, according to the
“ew‘ht to be sustained, are conneeted to the

yoke of the car and pass around any suitable

number of guide-pulleys D to the engine and
around the multiplying pulleys F G thereof,
two of such pulleys being shown in Fig. 1 and
five in Kig. 2 in connection with an umwhn
engine, whlle Figs. 3 and 4 show each two pul-
leys in eonnectmn with a horizontal engine.
The usual counterbalance - weight L] 1S ar-
ranged to slide in suitable ﬂ'mdeq beside the
well and is connected Wlth the yoke of the
cage by a cable J, passing over a pulley K. It

‘Wlll be evident that when the cage is at the

top of the well, as shown in Fig. 1, the greater
portion of the ‘cable connected with the coun-
ter-weight and of the suspensory cables con-
nected Witll the engine will be outside of the
well, so that if the cage a little more than
c{)unterbalauees these out51de connections
when at the limit of its upward movement it
will descend upon the upward movement of
the piston; but there will be a great increase
in the weight of the parts on the well side of
the pulley D when the cable is at the limit of
its downward movement, as shown in Figs. 3
and 4, so that a su: ficient power is 1equ1red
in St&rtmﬂ the cage upward to lift the sur-
plus Welﬂ"llt of the cables within the well, and
also the welnht of the passengers that may be
within thecage. With such an arrangement,
therefore, it is not possible to maintain the
cage and its connections in equilibrium even
1o obviate these
objections, I connect with a vertically-mov-
able part of the apparatus, as with the cage,
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one or more flexible weights, each in the f01m

of a series of connected weights orlinks, con-
stituting a chain or a eab]e or :Lbleb M,
tfermed herem&fter a “chain,” and one end of
this chain I connect with a fixed support a
in the wall at about the center of its height,
so that when the cage is at the limit of ltb
upward motion practically the entire length
of the chain will be suspended from the
cage, and when the latter is at the limit

of its lower motion the cage will be relieved

of the entire weight of the chain, which
will be suspended from the fixed point a.
By properly proportioning the weight of the

| ¢chaln or chains M to that of the cables con-
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nected with the cage and counter-balance the
added weight of the chain M taken up upon
any determined upward movement of the
cage—say one foot—may be made to equal

exactly the weight of the amount of cable
that is carried from the insidesof the pulleys

D K to the opposite side thereof, so that the

cage, its cable, and counter-weight are main-

tained practically in equilibrium, except so
far as the weight of the passengers 1s con-
cerned, and the amount of power exerted by

the engine is therefore only that required to,

lift the passengers. Referring, for instance,

. to Figs.' 1 and 2, suppose the car B to weigh
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two thousand pounds and to move two hun-

dred and fifty feet in the well, the counter-
weight weighing two thousand four hundred
and fifty-six pounds and the cable J when the
weight L is down weighing three hundred
pounds upon the weight side and the suspen-
sory cables C outside of the pulley D weigh-
ing five hundred and sixty pounds, while the
weight of the chain M (or chains, if more than
one is used) is one thousand two hundred and
seventy-four pounds. In such case the com-
bined weight of the car and chains(two thou-
sand plus one thousand twohundred and sev-
enty-four) will be three thousand two hun-
dred and seventy-four pounds, while the com-

bined weight of the cablesand counter-weight
outside the well (five hundred and sixteen

“plus three hundred plus two thousand four
hundred and fifty-eight) will be also three

thousand two hundred and seventy -four
pounds, so that the partsarecounterbalanced
in this position. If then the car descends to
its lowest position, the weight of the cables
will be transferred to the well side, while the

weight of the chain will be wholly taken from

the car, so that the weight within the well
would be two thousand eight hundred and

sixteen pounds (two thousand plus five hun- |

dred and sixteen plus three hundred) if the
suspensories C were connected directly with

the pulley G or the piston and the pulley or |

piston had an upward movementequal to that
of the downward movement of the cage. Ow-
ing, however, to the nse of the multiplying
gears I G, the upward movement of the pulley
G is equal only to part of that of the cage, 8o

that the entire weight of the suspensory cables

C (five hundred and sixteen pounds) is not

transferred to the opposite side of the pulley

D, the proportion thus transferred varying
according to the extent of the multiplication
of the gear, and the parts are therefore so pro-
portioned that when the cage is at the limit

of its downward motion the difference in the |

weight on the cage side of the suspensories
C will be but one hundred and fifty-eight
pounds, or approximating thereto as closely
as possible, so that the total weight on the
cage side will be two thousand plus three hun-
dred plus one hundred and fifty-eight, or
two thousand four hundred and fifty-eight
pounds, which is the same as the weight of
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the counfer-weight, the .equilibrium of the
parts being thus maintained. It will beseen
that this result is partially owing to the fact

that the effect is the same as if the suspen-

sories C were practically suspended from the
pulley F, the loop being gradually taken up
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as the cage descends and as the loop of the

chain M is gradually reduced (as regards

the amount of weight suspended from the
car.) For this reason the construction above
set forth is peculiarly applicable with ele-
vators having multiple gears arranged ver-
tically.
rangement may be the same as shown in Fig.
3;: but preferably the chain is connected at

its free end with a counter-weight, as shown

in Fig. 4. | -

It will be evident that according to the
character of the multiplying gear and the
engine and connections there may be a more
or less differential action, necessitating an
increase or decrease in the amount of weight
taken up or delivered at different points of
the movement of the cage, and that this may

With a horizontal engine the ar-
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be counteracted by using two or more cables

of different lengths and weights, completing

the connection between each short cable and

the suspension point ¢ by means of a fine
cord or cable z of sufficient strength, as shown
at the right in Fig. 1. |
Instead of connecting the chain or chains
with the cage or counter-weight they may be

connected with a cross-head on the piston, as

shown in dotted lines, Fig. 2. |
~ Without limiting myself to the preecise con-

95

TOC

struetion and arrangement of parts shown

and described, I claim— - |

1. The combination, in an elevator and
with the car, counterbalance connected by a
cable with the ear, and motor-engine and
connections, of a supplemental counter-bal-
ance in the form of a flexible weight or chain
connected at one end to a fixed elevated sup-
port and at the other with a vertically-mov-
ing part of the apparatus, substantially as
set forth. |

2. The combination, with the cage, coun-
ing gears and flexible suspensories, of one or
more flexible weights or chains connected each
with an elevated support at one end and at
the other with a vertically-moving part of the
apparatus, substantially as set forth.

3. The combination, with the car of an ele-
vator, of one or more flexible weights or
chains, each connected at one end with a
fixed elevated support and at the other with
the car, substantially as described.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses.

| STEDMAN H. HALE.
Witnesses: |

W. R. OMOHUNDRO,
R. C. OMOHUNDRO.
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ter-balance, vertical engine, and multiply-
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