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SPECIEIC&TION forming part of Letters Patent Wo. 682,513, dated September 10, 1901.
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To all whom it may concerm:

Be it known that I, GEORGE A. W HEELER,

a citizen of the United States, residing at New
York, in the county and State of New York,
have made certain new and useful Improve-
ments in Elevators, of whichthe following is
& specification. B

My invention is an improvement in that
class of elevators which are used by a con-
tinuous procession of foot-passengers, as in
the case of an approach to an elevated rail-
road-station or the floors of a department-
store, such as that shown and described in

‘my United States Letters Patent, No. 479,864,

August 2, 1892, |

The object of my improvement is to in-
crease the safety and efficiency of such strue-
tures and to provide for maintaining the
treads or steps in a predetermined relative
position with respect to each other and to the
line of movement, to render the structure
more compact, and to simplify and decrease
the cost of construction and operation. For

‘this purpose I employ a series of carriages or

steps, each provided with antifriction sup-
porting devices,such as wheels,and a suitable

‘road-bed with a track or guideway therefor

having curves and terminal loops arranged
t0o maintain the carriages in a predetermined
relative position with respect to the line of
movement. Thereis alinked propelling con-
nection between the several carriages through
which the motive poweris applied, and at op-
posite ends of each axle at a point outside the
end of the step or tread I fix an arm extend-
ing upward from the axle toward the tread
or step and preferably terminating at a point
somewhat below the surface thereof. There
18 one such arm fixed at each end of each
axle and successive arms are connected to-
gether by links provided with means for elon-
gation in harmony with variations in curva-
ture of the surface of the road-bed at the loop-
terminals. I prefer to employ a link hinged
at one end with a slot naving a notch at the
otherend. A pin or rod passes through each
end of this link, the slot providing for the
necessary expansion or elongation due to the
radial position of each step asit passesover the
curved road-bed at the loop-terminals. I pro-
vide means for automatically changing the
bearing-point of the pin in one slot at the

Lo —

proper point in its movement to pass a loop,
and Icombine with it suitable means forlimit-
ing the extent of its variation from a normal
or horizontal position. |

The accompanying drawings illustrate my
invention.

Kigarelisasideelevation of the upper part
of the elevator with thestring and sheathing
removed, showing the ends of the steps and
parts of some of the steps broken away to
show devices between the bracket. Thelinks
connecting the arms on the opposite ends of
thesteps areomitted. Fig. 2isa view similar
to Fig. 1 and shows the lower part or landing
at the opposite loop or turn. Fig. 3isan en-
larged detail at the upper landing in Fig. 1.
Fig. 4 is a section on line 4 4, Fig. 3. Fig. 5

1s a detail elevation at a part on the incline

between landings. Fig. 6 is a section online
6 6, Fig. 5. |
b is the tread orstep of aseries of carriages,
each provided with two supporting-wheels
w, traveling upon a partly-horizontal, partly-
inclined, and curved road-bed or track 7.
There 1s a linked propelling connection ¢, lo-

cated at or near the center of the axies and
uniting all the separate carriages into a sin-

gle flexible structure. Atthe loop-terminals
m and n the carriages pass around an ad-
justable drum d, there being thus formed a
direct and return line of the separate car-
riages, and it is a matter of extreme impor-
tance that the maximum distance bhetween
the moving surfaces of the direct and return
line of carriages be as limited as possible in
order that valuable space may be economized
and a cumbersome appearance avoided.

s indicates the driving-shaft, upon which a
sprocket-wheel pis located to engage with the
chain ¢ and propel the carriages. There is a
sheathing 7, (shown in Figs. 1, 2, 5, and 6,)
which extends downward over the ends of
the treads orsteps, as described by me in prior
patents. | -

For the purpose of maintaining the treads
of the carriages 0 in a level position while
permitting the necessary freedom of move-
ment in passing the loop-terminals I provide
at each end of the axles a, upon which are
located the wheels 10, a series of arms 10.
These arms are each rigidly fastened to the

step, preferably through the axle, extending

bo

70

75

30

Qo

95

100




IO

20

25

30

35

40

50

539

60

o |

from said axle toward the step or tread 0,

terminating just below b. - Successive arms

10 are connected by links 11. Kach link has

‘a round hole at one end to receive a pin 12,

integral with or fixed in the end of arm 10
The opposite end of each link 11 is slotted at
13. The slot is enlarged, as at 14, and has
an angle to receive the pin 12 of the adjacent
link. The distance between the enlarged end
of the slot 14 and the hole at the opposite end
of the link is substantially equal to the dis-
tance between successive axles. The link
connections between pairs of arms at -oppo-
site ends of any pair of steps maintain the
treads in their passage from one loop-termi-
nal to another horizontal. Itis necessary in
passing around the loop-terminals, like m
and n, to provide for an elongation of this
distance measured on the line of this link
connection, as will be seen by reference to
the loop-terminal m. The distance on aloop
between the pins 12 in the link 11 is some-
what greater than the distance between the
corresponding axles ¢ ¢. This is due to the
variation in distance of the parts named
when measared on radil of the are forming
the curved surface of the road-bed at a loop-
terminal. 'T'he slot 13 in each link provides
this means of elongation. Of ecourse other
means may be availed of to provide for this
elongation; but I prefer the arrangement
shown.

As the described distance changes the nor-
mal and horizontal position of the carriages or
steps is departed from, and tolimit the extent
of this variation from the normal I fix a stop,
asarodorbarb0,inthepositionshown between
the intermediate brackets 49 on each step or
carriage, and I rigidly fix to the hub 54 of
the link of the driving-chain, which is jour-
naled upon the axle, a lug 51, having one or
more limits like the stops or hooks 52 and 53.
Between these stops the rod or bar 50 is free
to move, and the movement of the steps is
thus limited. When moving on alevel rail,
the rod or bar 50 engages the stop 52. When
moving on an. inclined rail, rod or bar 50 en-
gages the stop 53, and these stops hold the
step or carriage within controllable limits
while passing a  loop and start it on its re-
turn movement in the desired horizontal po-
sition. . As each step approaches a loop the
pin 12 rests in the enlargement 14 of the slot
13, and 1n order thatit may pass around the
loop it is necessary to provide means for au-
tomatically shifting the bearing-point of pin
12. This consists of a fixed plate e, over
which the linked connections 11 trail in a
progressive movement. The slotted ends of
the links are lifted slightly in trailing over
this plate e, and the links 11 are suitably
slanted on their under side or contact-sur-
face, as shown, so that the slot-terminal 14

18 lifted off the pin 12 at the moment of pass-

ing, while the pin 12 gradually passes to the
opposite end of the slot 13. On the return

movement at the opposite loop the link is |

682,513

| controlled by gravity, and the pl]l 12 belng

brought into poemon by the rod 50 and lug
51 already described drops into the enla-rge-
ment 14 of slot 13 to continue its movement,

retaining the step in a horizontal position un-

til again leleased at the other 100p-13ermma.1
as befete desecribed.

It will be seen that in the arrangement
above described each step or carriage as 1t
approaches the upper loop is dependent upon
its succeeding neighbor only for maintain-
ing its uprighb positien, and when its preced-
ing neighbor is released to start downward
around the loop-terminal its own upright po-
sition is not thereby affected, it being held
by the pin 12 of the next succeeding step,
which is still seated in the enla,rwement 14 of
its slot 13.

By the use of the fixed arms extendmg to-
ward the treads and the slotted and hinged

| links I simplify and cheapen the structure
Ialso am

‘enabled to locate the arms and connecting-

while rendering it more compact.

links at a point outside the ends of the treads
or steps and to thus economize space while
securing greater convenience. I am alsoen-
abled to maintain the steps in use in hori-
zontal positions while employing but a single
pair of wheels and a single track therefor,
thus reducing the fuetlonal surfaces to a
minimuimn, a,nd I thereby simplify the strue-
ture, lessen the cost of construction, and re-
duce the power consumed.

Although 1 have shown but one form of
elevator the improvements are applicable to
to an endless series of carriages traveling in
other than a single vertical plane—such, for
instance, as that shown and described in
United States Letters Patent No. 617,779,
dated January .17, 1399.

The arms 10 are shown as rigidly fixed to
the axle a, as are the steps, so that the arms
10 and steps a are rigidly connected together;
but I may journal the step on the axle and
connect the arm rigidly and directly to the
step, or the step and arm may be on the same
journal carrying the step.

The axle ¢ 1s the axis of the step, and 1 have
so regarded it in thig specification, because
it is the part on which the step furns; but I
am aware that mechanical equivalents may
be provided. Such equivalents I regard as
within myinvention, provided the step main-
tains its ethbrmm by means of and with re-
spect to such axis or axle. -

What I claim, and desire to secure by Lot-
ters Patent, is—

1. In an elevator the combination of a se-

ries of carriages or steps each provided with
supporting-wheels, a suitable track or guide-
way therefor, a chain connection between suc-
cessive carriages or steps, a series of arms
suitably connected to the steps, respectively,
each arm extending to its pivotal point be-
tween the axis of the step and its tread, and
links pivoted to said arm at said pomts
whereby adjacent arms are united. |
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2. In an elevator the combination of a se-
ries of carriages or steps each provided with
antifriction supporting devices, a suitable
track or guideway therefor, whereby the mov-

ing carriages or steps are maintained in a pre-
determined relative position with respect to.

the line of movement, a link-propelling con-
nection between the several carriages or
steps, a series of arms each arm extending to
its pivotal point between the axis-of the step

“and its tread and links pivoted to said arms

20

at said points to unite adjacent arms.

3. In an elevator the combination of a se-
ries of carriages or steps each provided with
supporting-wheels, a suitable track or guide-

way therefor, a chain connection between suc-

cessive carriages or steps, a series of arms one
for each step suitably connected thereto, each
arm extending toits pivotal point between the
axis of the step and its tread, and links con-

necting adjacentarms, each link being hinged

35

at one end and provided with a slotted bear-

ing at the other end.

4. In an elevator the combination of a se-
ries of carriages or steps each provided with
supporting-wheels, a suitable track or guide-
way therefor, achain connection between suc-
cessive carriages or steps, a series of arms
suitably connected to the steps, respectively,
each arm extending to its pivotal point be-
tween the axisof the step and its tread, a se-
ries of links each link pivoted at each end to
an arm and having means for elongation in
harmony with variations of curvature of the
surface of the road-bed at the loop-terminals.

5. In an elevator the combination of a se-

" ries of carriages or steps each provided with
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supporting-wheels, a suitable track or guide-
way therefor, a chain connection between suc-
cessive carriages or steps and a series of arms
suitably connected to the steps, respectively,
said arms being located outside the ends of
the treads of said steps, each arm extending
to its pivotal point between the axis of the

step and the tread thereof, and links pivoted

to said arms at said points wherebyadjacent
arms are connected. o

6. In an elevator the combination of a se-
ries of carriages each provided with support-
ing-wheels, a direct and return road-bed with
looped terminals, a chain connection between
the carriages, a series of arms suitably con-
nected to the axles, respectively, a series ot
links, each link being pivoted at each end to

an arm and having means for variation in

distance to conform to variations in curva-

ture of the road-bed at the loop-terminals. |

consisting of an expansible bearing including
a slot baving an enlargement in one link and
a pin in said slot connecting 1t with the ad-
jacent link. |

7. In an elevator the combination of a se-

- ries of carriages each provided with support-

ing-wheels, a direct and return road-bed with
loop-terminals, a chain connection between

-

|

nected to the axles, respectively, a series of
links, each link pivoted at each end toan arm
and having means for variation in distance to
conform to variations in curvature of the
road-bed at the loop-terminals consisting of
an expansible bearing including a slot hav-
ing an angle in one link, a pin in said slot

connecting it with the adjacent link and

means for automatically freeing the pin from

engagement with one terminal of said slot.
3. In an elevator the combination of a se-

ries of carriages each provided with support-

ing-wheels, a direct and return road-bed with

looped terminals, a chain connection between
the carriages, a series of arms suitably con-
nected to the axles, respectively, a series of
links, each link pivoted at each end to an arm
said links having means for variation in dis-
tance to conform to variations in curvature
of the road-bed at looped terminals and means
for limiting the extent of variation in posi-
tion of each step orcarriage consisting of lugs

fixed tothe propelling-chain at the axles said

lugs having one or more separated stops and
a stop fixed to the step in position to engage
with the stop of the lug.

9, In an elevator, a series of carriages, a
suitable track or guideway therefor, a series
of journals upon the carriages, a chain-pro-
pelling connection between said journals
uniting carriages into a single flexible siruc-
ture, a series of auxiliary journals upon the
carriages, links connecting auxiliary jour-

nals said links having at one end convertible

fixed and extensible bearings for said auxil-
iary journals in combination with means for
automatically shifting the journal from the

fixed to the extensible bearing and vice versa.

- 10. In an elevator, the combination of a se-
ries of carriages, a suitable track orguideway
therefor, a journal upon each carriage, a
chain - propelling connection between said
journals for uniting carriages into a single
flexible structure, an auxiliary journal upon
each carriage,links connecting auxiliary jour-
nals, said links having an elongated slotted
bearing with a notch recessed from the slot
and adapted to receive the journal and re-
tain it until forced out of engagement and
means for automatically forcing said journal

out of said noteh and for replacing it.

11. In an elevator the combination of a se-

ries of carriages or steps each provided with

supporting-wheels, a suitable track or guid-
way therefor, a chain-propelling connection
between successive carriages or steps uniting
them.into a single flexible structure, means
for maintaining the treads of the steps in a

| horizontal position, including lugs suitably
attached to the chain, having one or more

stops, adapted to engage with a stop upon the
steps to control the latter. -

12. In an elevator the combination of a se-
ries of suitable steps each provided with sup-
porting-wheels arranged on an axial line, a

the carriages, a series of arms suitably con- | track or guideway therefor, a linked propel-
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- ling connection uniting sald steps together | fying control of one step a_fte_r another o:_ﬂy
into a flexible sectional structure, means for | at a predetermined point In the progressive

maintaining the treads of the steps in a hori- | movement. | | | -

zontal position including a series of auxiliary GEORGE A. WHEELER.
5 Journals or bearings upon said steps, devices | - Witnesses: .

for connecting and retaining said journals or C. K. DAVIDSON, .

bearings at a definite distance and for modi- | A. M. DONLEVY.
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