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~elevator mechanism, the car being in section;
Fig. 2, a side elevation of the same; Fig. 3, a

UNITED StATES PATENT OFFICE.

UZZIEL P. SMITH, OF CHICAGO, ILLINOIS.

ELEVATOR.

SPECIFICATION forming part of Letters Patent No., 280,251, dated June 26, 1883,
| - __ Applicat;iﬂn_ filed July 22, 1882, _(I{o n_mdel.i o |

To all _wkom 6 may CONCern: .
Be it known that I, Uzzier P. SMmITH, a
citizen of the United States, residing at Chi-

~cago, in the county of Cook and State of TIli-

nois, have invented certain new and useful
Improvements in Elevators, which are fully
set forth in the following specification, refer-
ence being had to the accompanying drawings,

Figure 1 represents a front elevation of the

- vertical section of the same on an enlarged
scale, taken on the line z x, Fig. 1, and show-

B

| 25

Ing a slight modification; Fig. 4, a detail plan
section taken on the line y y, Fig. 3; Fig. 5, a
detail elevation of the hoisting-gear; and Fig.

6, a detail section taken on the line z 2, and

on a scale somewhat larger than Fig. 5. .
My invention relates to elevators for build-

ings and other hoisting apparatus, being in-
tended for application more especially to pas-
senger-elevators, particularly of a small and

cheap class adapted to residence buildings.
‘The object of my invention is ‘to obtain an

being obtained even at an expense of rapidity

~ of movement, and which shall also be sub-

. -
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stantially perfect in safety.

I'will proceed to describe the construction

and operation of an elevator embodying my

Invention as it may be carried out practically
1n one way, and will then point out definitely
- 1n the claims the special improvements which

elevator which can be easily operated, power

1 believe to be new and wish to protect by Let-

ters Patent.

- Inthe drawings, A represents the elevator-
well, which may be constructed as usual, within.

which is an upright frame, B. Theflooring C
of the different stories extends inward to this

~frame, and at each floor is arranged a pair of
- sliding doors, D, supported between the floor
~and ceiling ¢ ¢, between which they slide back

each way, but when projected into the well
meet near the middle thereof. On the edges

- ofthege doors, projecting into the well, are anti-

: -

cord, d', which is carried inward to the well,
passing over a pulley, @, just inside thereof,
so that the weights hang within the well and
tend to close the sliding doors. ' The car B is

Ariction rollers d, and a weight, D, is attached
-to the other edge of each door by means of a

l

{

“opposite direction.

of ordinary construction, except that at each

end there'is a frame, ¢, extending above and .

below the respective ends of the car, the side
bars, ¢/, of which are inclined, meeting each
other in the middle over the car, and sloping
downward and outward to the edge thereof,

this inelination being in the direction of the

movement of the sliding doors, which close the

SR
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elevator-well, so that the apex. of the frame-

arches will strike between the doors and sepa-
rate them as the car passes up and down.
car 18 attached at its upper end to a shaft, T,

running across it, on one end-of which is a

drum, f, and at the opposite end a smaller
drum, 1. S . N

At the top of the well is a supplementary
frame, B', in which is mounted a shaft, G, par-
allel with the shaft F, carrying.at one end a

| small drum, g, corresponding to the small

drum f”, but arranged on the end of the shaft

The |

70

corresponding to the drum f. On the oppo-

site end of the shaft G is alarge drum, ¢, cor-
responding to the drum f. The car is mainly
suspended by cables H and H’, the former at-
tached to the drums 7

winding and unwinding upon the drums 7’ ¢/;
but the cables eross each other soas to runinthe
A gear-wheel, (¢, is also
fixed on the shaft G, and in the upper part of

the supplementary frame a shaft, I, is mounted

73

_ _ ms f g, so as to wind and un- -
‘wind upon them, and the latter attached to and

30

parallel with the shaft G, on which is a pinion,

i, arranged to engage with the gear-wheel .

At one end of this shaft there is also a balance-

wheel, I', to give steadiness of motion. The

‘boxes 4/, in which the shaft I is mounted, are

provided with slots ¢*, through which the fast-

ening-bolts pass, so that the shaft may bé ad-
Justed to pinions of different size, as occasion

may require. - - =
Obviously the rotation of the shaft I will re-

volve the drum-shaft G, and so raise and lower

the car. 'This is accomplished by means of a
rope, J, passing around a pulley, K, on the
shaft I and a similar pulley, K/, on a shaft, %, at

'85 l

Q0 -

95 -

1.

the bottom of the well, the rope being arranged

to run through the car, so as to be grasped by
the occupant and pulled on one side or the

100

other, according to the direction in which itis

desired the car should move; or one side of
the rope may be arranged outside of the car.

~An endless sprocket-chain, I, is arranged -
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on each side of the car, just outside thereof,
running over sprocket-wheels ! onthe shatt (&,
and similar wheels, 7, on the shaft k, at the bot-
tom of the well. : - T
On each side of the car is a train of gear-
wheels, M, N, and O, all of them mounted on
journals attached to the car, and 1n this in-
stance arranged at the lower end of the latter,
though this particular location 18 not essential.
These wheels are arranged in train between

and within the endless sprocket-chains, re- |

spectively, the outside wheels, M and O, being
located so that the teeth m and o on their pe-
riphery will engage with the chain on oppo-
site sides, respectively. These wheels M and
O are of the same size and have the same num-

“per of teeth, adapted to work in the links of

20

25

" m have no engagement with the wheel N.
Now, from the way in which the hoisting :

- 35
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the chains. Themiddle wheel, N, is in thisin-
stance larger than the other two, and 18 pro-

vided with a series of teeth, », on its periph- |

ery, and a smaller gear, #/, on one side thereot,
with which the teeth on the wheel O engage.
A gear, n/, is also provided on the back side
of the wheel M, with which the teeth » on the
periphery of the wheel N engage; but the teeth

apparatus is geared and the train of gears just
described is arranged, it is obvious that when-:
ever the car is moved up or down that portion
of the chain with which the wheel M engages
will. move in a direction opposite to the car,
while that portion of the chain on the other
side of the train with which the wheel O en-
cages will move with the ear, and of course

fthis will cause the wheel M to rotate in a di-

rection opposite to the movement of its section

of chain, while the wheel O must rotate in a |

direction with its section of chain, or the car
could not move. As the car with the train of
gears attached moves in a direction opposite
to the section of chain with which the wheel

- M engages, the latter will of course be rotated

45

- respective sections of the endless chain.

_50

more rapidly than the wheel O, if both wheels
are free to rotate with the movement of thelr

It will be seen that the small gear-wheel on
the wheel M engages with the larger gear-
wheel N, the small gear of which in turn en-
cages with the wheel O; hence the motion im-
parted to the wheel O from the wheel M would
be considerably slower than the rotation of the

latter, and the gears are so calculated that this |

difference will be the same as that due to the

NB
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different directions in which the respective
chalns move.

It is also obvious that, in accordance with
the well-known laws of mechanies as applied

~ to gearing, the force applied to the wheel M
exerts a greater power at the wheel O, which |

moves slower than the wheel M. The move-
ment of the chains, effected by their respective
driving-wheels, has a tendency to move the car
up and down, and, in fact, this portion of the
apparatus may be sufficiently strong to ac-

- complish this result alone. The power ap-

of speed.
that the

plied to the wheel M, then, will be increased as
it is applied to the opposite chain throughthe
wheel O, and therefore I gain power, as it as-
sists in the hoisting, though of course ata loss 70
In the drawings it will be seen, 100,
pulley over which the hand-rope
passes is provided with a large gear on the
elevated shaft, by which arrangement I also
oain power, so that with the entire apparatus 73
an occupant of the car will be enabled to 111t a
considerably greater weight than himseli,

| though of course the movement will be com-

|

the wheel ‘O in the opposite direction from the
| wheel M. _
the weight of the car, and the latter will be

paratively slow. R :
The three wheels M, N, and O have been de- 80

seribed above as having a certain relative size

and-arrangement. This, however, 1s a mere

1llustration of the application of this device, as

the only rule necessaryto be observed 1s 10 80
construct and combine these gears that they 85
will have the relative movement of their re-
spectivechains, as described above,and this-can
always be determined mathematically 1 con-
nection with the main apparatus for hoisting

the car and the size of the sprocket-wheels go
| over which the chains run; and the number of
| ;gears may be increased, if desired.

~ The chain and gear-train also furnish a com-.
plete safety-brake to the car, so that it the

main hoisting apparatus gives way the whole 93
weight of the car is obviously thrown upon

the -chains, and the descent of the car would
then exert a force on each side of the chainin
the same direction, thereby tending to turn

100
The gear-train is therefore set by .

held fast, supported by the chains and gear-
wheels engaging therewith. It will be ob-
served that this locking effect 18 always pro-
duced the moment the hoisting-power ceases
to be applied, whatever may be the location
of the car, for thelatter will at once settle back
slightly, which throws the lock into operation,
and the car is therefore always locked except
when the hoisting-power is applied; but the

105
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| moment this power 1s applied to move the car
in -either direction it at once releases the lock

| by causing the wheels M and O to movein the

same direction and in proper relation to the
movement of their chains, while before they
were under the influence of a force tending to
move them in opposite directions, and hence
opposed to the movement of the chains.

In order to prevent spreading of the chains,
upright ways P may be arranged on each side,

115

120

| presenting grooves or shallow troughs next to
the chains, in which the latter run, as shown

in Figs. 8 and 4 of the drawings. A balance,
Q, is also provided, attached toa rope, ¢, which

125
is wound upon a drum, ¢, on the main drum- -

| shaft, being arranged to operate in the usual

way to fall as the car ascendsand rise as it de-
scends. | |

The safety device described above may be
applied to a different style of elevator, and 1
do not limit myself to its application in the

130
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premse comleetmn explained above nor to the |-

precise details of - construction in the several

- parts of the elevator as herein described and

-~ shown.
5 train of gears will be sufficient, in others this |

10

L 15

20

In some instances a single chain and

dewce should be arranged on each side of the
car, and in others still it may be-desirable to

mrange two or more trains on eachside ofthe
Springs
_nlay also be substituted for the weights oper-
ating the sliding doors, and a ﬁemble gear-

car, engaging with the same ¢hain.

belt for the sprocket- chams

Having thus described my 1nvent1011 Wh&t I='

claim as new, and desme to secure by Letters
Patent, is— .

1. An elev&tm -car, in combmatmn with an |
_endless chain or belt running over suitable
. driving-pulleys, and a train of gears, as M N |

O, &ttached to the car, and of which the outer

ones engage with the chain or belt on oppo- |

site sides, respectively, substa,ntmlly as and

- for the purposes sef forth.

2. The elevatm -car E In combmatlon with
the chains or belts L, the chain-wheelsland 7,
and the gear-wheels M N, and O,-all arr ancred 25

|-and operating substantlally as and for the pur-

‘poses set f0113h
3. The elevatm -car K, in combmatlon Wlth

‘the driving-rope J, pulleys K K/, hoisting-
shaft G, hoisting- cables H H, endless chains 30
or belts L, chain-wheels 7 7/, and gears M, N,

;

and O, attaehed to the cm substa,]n1315:1]15r as

descr 1bed

4, The elevatm car, in combm&twnwwhthe

.gear wheels M, N, and O, attached thereto, 35 

endless chains or belts L, ‘and guldewa,ys P,
Substsmtmlly as desel 1bed

UZZIEL P. SMITH.

Wltnesses . |
. JNo. C. MAOGREGOR
J W‘ MILLINGTON

™ .
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