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To all whom nﬁ Nty concern: |
Be it known that I, GEORGE A. WHEELER,

a citizen of the Umted States, and & resident. | rection that the elevator is moving, of stepsj‘
composed of ‘a series of parallel bmokets smt- |

of New York, in the county and State of New
York, have invented a new and useful Eleva-
tor, of which the following is a speolﬁcatlon

My invention is an 1mp1ovement in that

- class of elevators. which are used by a.con-

1.0

tinuous procession-of foot- -passengers, a‘s in

the case of the appr oaeh to a. bl..dge or ele-

- vated viaduct.

20

- 'The .object of my 1mp1ovement 18 to in-
oreese the safety and efficiency and to de-

crease the power necessary to successfullv-
‘operate such a structure. ’

The: elevator desecribed in Umted States
Letters Patent No. 479,864, dated August 2
1892, issued upon.my applicatiou forms the
basis for.the. unprovements hereinafter de-

_sorlbed

As shown by the above- mentmned patent,

~.my invention relatesto a traveling structure

ecomposed of a series of moving steps con-

o nected or located so as tomove ton'ether and

25

- the steps move; and in my present invention |
"I so construct the track that each step de-

. 30
35

40

50

preferably pivoted together throurrh the me-

dium of endless chains or belts; in'combina- |

tion with a course, way, or track.in which

scribes a gradual curve as it passes from its

'landmﬂ'—pomt or.substantially level -portion -

to its mcllned portion, leading to a different
Ievel. T'he employment of this curve, to

which the two sections of the track are tan-

gent, serves. to prevent any sudden jar in

passing from a horizontal to an inclined sec-
tion, and also in case theé tread-surfaces are

always inainfained in horizontal position
causes the steps to pass gradually from form-

ing a continuouslanding-surface to the stair-

like construction on the inclined portions.

The employment of these curves, further,
enables me to avoid friction, and T am en-
abled to maintain the chain or jointed strue-

ture at the proper tension, as with this ar-

-rangement of track there is no possible posi-
tlon of the chain in which its length can be

caused to vary materially as compared with

. the length of the track.

Another feature of my presenb invention i is
the employment, in connection with a station-

the stationary grating or landing.

| ary gmtmﬂ' or landmg composed of pamllel'

bars and spaces extending in the same di-

ably spaced apart, so as to form a tread-sur-

face which shall properly interweave with

Thesc

gratings or landings are prefera,bly inclined

downwardly, and as a step arrives at or near

senger upon the landing.

Anothel feature of my invention oonmste.
in the employment, in addition to the rails -
upon which the wheels at each end of the
‘step are carried, of a companion rail located

in the same vertical plane and separated

therefrom by about the diameter of a- wheel

00
either extreme position the tread of the step =
interweaving with the structure of the grat-
ing or pla,tform involuntary dep031ts the pas-'

or a little more, the object being to maintain =

the wheels or rollers under such control that |

should the steps be separated by the break-

ing of the chain or other connection employed

the released and moving steps eannot buckle

-and pile up, but will suuple block Lhunseh es

in a normal position.

75

Another feature of my inv ention conelsts' ]

in the employment for the purpose of guard-
ing against catching and entangling the dra-

pery of foot—paseenrrels in addition to the

usual arrangement of sheathing or inclosure

80

for the moving hand-rail, of a. continuous

| overhanging rail or pro,]oemon arranged on
the interiorsurface of the sheathing at: ashort

distance above the line of the moving steps.

In addition to the employment of Llus rail

I mount the wheels or rollers bearing the

steps so that they shall be at a slwht dis-

tance from the ends thereof and extend the
sheathing or inclosure into the steps as far as
the axle of the roller or wheel.
ployment of these constructions I preveut

all possible contact between -the drape: 'y of
passengers and the wheels or rollers. |
The accompanying dmwmn’s 111ust,mte my .

mventlon

Dy the cm-

95

Fl“‘llle 1isa lonfrltudum,l sectlonfulmeu of

| the series of connected steps, part of the belt

or chain and the coiperating-rollers, therails

upon which the wheels or rollers tmvel and -

the stationary ¢ wmtl nn' or landing at tho cle-



| Vafed end of 'the structure.

10
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*Iun' 1* 18 a SGC—
tion of the same at the upper end Fig. 2 is

a .8imilar view of the same at the lower end. -
- Figs.

Fig. 3isa similar intermediate section.
4 is a transverse sectional view on the line 4
4, Fig. 1*. - Fig. 5 is a sectional view of one

of the moving steps, designed to show the con- |

vex form of the riser and the arc described
by the succeeding step at a cer tain point in

1ts movement.
on the line 6 6, Fig. 8. Fig. 7 is a longitudi-

nal sectional view “of my. 1nveut10n at the ele-

- vated terminal as app_hed to a double ele-

- landing on the descendmn‘mde thereof.
10 is a transvelse secmon on the line 10 10,
Fig. 7.

20

vator for transportation in opposite direc-
tionssimultaneously. Fig.8isasimilarview
of the lower landing on: the ascendlnﬂ' side
thereof. I'ig. 9 is a similar view at the lower
Fig.

‘Fig. 11 is a transverse section on the
lme 11 11, Fl“‘ 9. HFig. 12 is a detail 'view
showing one of the braekets modified and

formmg part of a step; and Fig. 13 shows a

30

35

~ nels, constituting the frame of “the elevator.

40
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- ing separated by a space substa,ntmlly equal

50
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. Steel, hmmg hubs 109.

stép composed of brackefs sepd,ra,ted by
spaces, the treads being of r ubber strips and

serrated.

W in all the figures of tlre dl&WlH“‘S lepre-,
- sents power- duven wheels.
ply the power at or near the upper landing.

1 prefer to ap-

S indicates the sheathing or inclosure for
a moying hand-rail H, a,rmnﬂ'ed as well un-
derstood.

C 1ndlca,tes a cham throun‘h the medium
of which the wheel W to pmpel the moving
hand-rail is driven.

I provide two parallel fixed an crle iron chan-

Thesechannelsare located in parallel planes,

‘and<1 prefer to construct them of sectfions

riveted together, as shown in Kig. 4. Kach

of the moving steps is composed of a series of |

brackets b, prefera.b]v of sheef metal, as
The two stamped
sheets of which a bracket is composed, hav- |

ing hubs. projecting in opposite directions,

are riveted together, adjacent brackets b be-

to their thickness. The series of brackets

constituting a step are arranged upon hollow

axles h, having wheels or rollers m_ and n.

and the riser upon its outward surface s is
convex, the arc of convexity being substan-
tially the samé as the are described by the
advance point e of a succeeding step as it
swings or turns at'a pointin its course where
it is chanﬂ'ed in use from a step-to a compo-
nent part “of a landing, as next described, or

the are is one struck on aradial line in lenﬂ'th'

equal to the length of chain con nectlng two

successwe adjacent steps.

- At the upper landing U and at the lower,

' -la,ndmﬂ' L there is a sta.monary grating at one

- end thereiof having bars arranged parallel
-with their

on gltudmal extension in thedirec-
tion of movement of the elevator, the forward
ends being preferab] y tapered a’nd slightly

Fig. 6 1s a transverse section |

- The tread of the step is preferably serrated, ]

position above the rail R,
‘this rail z .is to maintain the moving strue-

' depressed The spaee between ad,]acent bars

a is slightly greater than the thickness of a:
bracket b, so as to receive.such bracket be-:
{ween the bars a, the advance point of each’

| bracket b being S]I"‘htly tapered, 80 as:-to.in-

sure the passage of the bracket between the
bars a without interference.

movement interleaves with the or ating of the

landing, but each steép at its maximum eleva-

with the landing, which.position it maintains
for a more or less extended space, according
to the space available. Each stepinits furn
sinks out of engagement with the statmna.ry

70

Each step inits ~
15

tion occupies a position substantially level

8o

orating, ]ea,vmﬂ' the foot-passenger in posi-
tan B

1;1011 thereon.

R and R’ indicate the rails, upon whlch the
wheels m and 7 travel, and G indicates a
guard -rail on the upper side of the lower
run or track way. - Thisguard-rail is fixed in
The function of

ture under control in case of a br eek occur-

a 85

'“'H--—-..I

go

ring in the continuity of the successive steps

at any point on the lower or return run.

The course or track of a step, as shown and -

‘as usually constructed, is first herrzentel for

a section, then an mchned section, ‘and again

elevated plane In my prior patented strue-

95
horizontal for a section or dlstance upon an -

ture and in all existing structures, so far as

t T know, the junction of the horizontal tracks"

with the inclined tracks has presented an an-

gle, and the steps in passing from one sec-
1 tion or direction of movement to another

100

have heretofore changed their direction ab-
ruptly and in 2 manner tending to jolt pas- .

sengers. My 1mpr0vements promde horizon-

10°C

tal tracks joined to inclined tracks by a grad- .

ual curve, resultmg in a gradual movement

in a eurved line in.passing from one sectiow

to another, as from a landing to the stairs and
again from the stairs.to the landing. "
-The sectional view Fig: 6 shows the hel—-
low axle h, upon which steps are supported,
with the Wheel m slightly removed from the
end of the step, so as'to permit of carrying

I1IQ

-

the wall p, constituting part of the sheath- “[1 5

ing or inclosure S for the moving hand-rail,
down as far as the axle h, the obleet bemg

to prevent the drapery of passengers from
-eoming in contact with the wheels.

>
-

In Fig.

10 I have shown thlsdeser1bed 1mprovement 120

together with an overhanging eontmuous rail

2, which 1s fixed to the surface of the sheath-

ing or inclosure S and which acts to hold the

ing between the interior end of the step a.nd
the wall p. -

In Fig. 7 I have shown an upper laudmﬂ

of which the steps arg composed, are arran gedl
and constructed substantially as heretofore

The brackets b, -

130

| _drapery out of the plane of the space or'open- . .
‘125

‘where the elevator is arranged for centmuous ‘
‘operation in both directions.

described, but are provided with an.addi- -
tional dependmfr riser d, which in its down- -

ward movement performs the same functions




-~ ward movement.
landing'where the passengers are stepping.

10
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perfoi'.med by the companion riser in its up-
As the steps approach the

on and off it sometimes occurs that weight
is unevenly distributed upon a step and there

. is a tendency to tilt or tip. To obviate this,
- Iprovideanadditional rail z, (shownindotted '}

lines in Ifigs. 7 and 9 and in cross-section in
Ilig. 11,) and I attach an additional depend-
cnt wheel or roller, as vy, to each step at a

point intermediate the carrying rollers or |

wheels and in position to engage the rail «.

In this manner I prevent the tipping or tilt-

~1ng of the step at or near the landings.

15

22

25

~In Fig. 7 I have shown two wheels W at or

near the elevator-landing, and it is my inten-
tion to apply power at one or both of these

wheels. Thedescribed wheels W are united.

at this point by means of a sprocket-chain I,
having teeth or projections v, which extend
outwardly and into a plane where they en-

‘gage with the links connecting successive
The wheels

steps of the moving structure. _
W and chain D are duplicated to engage with
the links uniting the successive steps at the
opposite side of the moving structure. |

“In Figs. 11 and 13 T have shown hollow

~ axles /i, which are supported in journals to

30

~ the hollow shaft with a lubricant and econduet

35

40

50
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which a suitable lubricant may be conducted
through perforations arranged to connect.the
interior of the hollow shaft with the surface
of the shaft and journal. In operation I fill

1t to the journals through the.described per-
forations. | | |
In Figs. 10 and 13 I have shown the sur-

face of the tread as serrated or checkered in
This

a manner well understood in the art.
surface may consist of a strip of molded rub-
ber set into the surface of the step, or it may
be the result of cutting or stamping the sur-
face of the metal. When this surface is of

molded rubber 91, I insert the strip in the sur-

face of the bracket, which is dished for the
purpose and provided with lugs 92, stamped
from the metal and bent down after the strip

“1s in position to hold it against displacement.

In constructing the elevator I prefer to em-
ploy idler-sprockets J, I'ig. 2, at thelower end,

loop, or turn, and I omit the inner tracks for

the forward wheels, allowing the chain-belts

~with the steps attached, to ride upon the
wheels J, supporting only the rear wheels m,

which roll upon guard-rail G until they swing
by gravity over onto elliptical segmental rail
21, and similarly in Fig.. 1 the wheel W per-
forms the same function, and the result is
the same.

I provide .-f.or a Sag in the chain by support-

ing the rear wheels of the steps orily, allow-
ing the chain and steps attached to sag where

- they leave the driving-sprockets W, Fig 17,

to better free the chain and to produce proper

- tension in the chain, which for this purpose

runs over the idlers J, -Fig. 3, placed at the
intersection of the horizontal return track or
rails with the inelined return track or rails.

- and for the purpose deseribed.

I prefer that the retu rn-steps shall deScéﬁd S

1n a straight line, Fig. 2, meeting the bottom
idlers J at tangency to better counterbalance.

10

the horizontal portion of the belt, and I pre-
fer to arrange the length of the lower landing ~

landings are required modifications in the re-
tarn-tracks may be made. I also prefer to
interpose between the face- and body of the

tracks, Figs. 10 and 11, a strip of suitable

accordingly; bat where longer or shorter. =~

75

material, as rubber 7 or gum-cloth, to reduce . -

as far as possible the noise and vibration of

the moving belt of steps. The grating at U

80

may be fixed in position at any point desired .

with respect to the moving steps provided

sald steps interleave before changing from a -

substantially horizontal position.

What I claim, and desire to secure by Let-

ters Patent, is—

1. The combination in an éleyato'r of the

class described, of a moving structure com-
posed of a series of steps forming in their op-

eration an endless chain, with a supporting

structure for tracks for said steps, said tracks
being arranged in two or more sections at dif-

ferent angles to a horizontal plane, said see-
tions being connected by a curve to which -

sald sectionsare tangent, whereby thé change

of steps from one angle of movement to an-

other may be made gradual,; substantially as

2. The combination in an elevator of the
class described, of a moving structure com-
posed of a series of steps forming in their op-

eration_an endless chain; with a supporting

structure having tracks for said steps, said
tracks being arranged in two-or niore sections
at different angles to a horizontal plane, said
sections being connected by a curve to which

00

95

T00

10§

they are tangent; and bearing connections

between said steps and tracks arranged so as

to maintain the tread-surfaces always hori-
zontal, so that on the horizontal portions of
vhe tracks thé steps will form a continuous
horizontal landing-surface, and on the in-
clined sections a stairway having the risers of

I10

the steps of a uniform ‘depth, and on the

curved portions a stairway having the risers

IIg

of gradually-increasing. depth, -s’ubsta;ntially

as and for the purpose described. . )
3. Thecombination in a passenger-elevator

of the character described of a moving struc-
ture composed of a series of steps united at
each end by a series of pivoted links into an

120

endless chain, wheels or rollers-at each end -

of each step, a supporting structure, and rails

for the wheels arranged in two sections, one
section being horizontal and one section in-
clined, said rail-sections being united by a
curve to which the said sections are tangent,
substantially as deseribed. |

125

4. In an elevating apparatus of the class

described, the combination of a moving struc-
ture composed of a series of steps forming in
their operation an endless chain and having

‘their tread-surfaces longitudinally grooved

in the direction of their movement; with a

130



~ steps, said ways being arranged. in horizontal

" landings and stairs; and a grated landing
. composed of substantially horizontal parallel

10

“of the interleaving action occupying a maxi-

4

supporting struc_{;urer fofming ways fmi",-said |

and inclined 'sections to form landings and |
stairs respectively, and so constructed as to
maintain the tread-surfaces of the steps hori-
zontal upon the operative portions of said

bars separated by spaces with which the
orooved tread-surfaces of the stepsinterleave, .
each tread-surface at the beginning or ending

" mum elevation at least flush with the upper

_horizontal until the interleaving action has |
~ceased.. . * |
20

 ‘heing composed of a series of parallel brack-

25 ets. separated so J
- grooved longitudinally in the direction of its

Sy
/!

- TTan

30

_of the steps horizonfal-upon
- portions of said

35 no ‘ ‘ by st
" with which the grooved tread-surfaces of the
= steps interleave, each tread-surface at the |

- beginningorendingof the interleaving action

- 40

r
g

- Te

»

< eombination of a landing-composed

.....

 ing ways for said steps, said ways ‘being ar-

ing risen through sai

45-

et
F,

withr respect to

 surface of the grated landing and subse-

quently sinking or previously having risen
through said landing so as to deposit the load
thereon or take it therefrom and remaining

4

5. In an ele’va,ting apparatus of the class
described, the combination of a moving struc-

ture composed of a series of steps forming in
their operation an endless chain, each step

ets. separated so as to form a tread-surface |

- &

movement; with a supporting structure form- l

*

#ed in horizontal and inclined sections to
formlandings and stairs respeetively, and 80-
constructed-as to maintain the tread-surfaces’
the. operative
landings and stairs; and a
composed of substantially
bars separated.by steps

-

ograted landing
horizontal . parallel

-

oceupying amaximum elevation atleast flushy

- -

with.the upper surface of thegrated landing
and subsequently si%kin g or-previously hav-

1

" Rl
- L

6. In sin elevatorof tlié class deseribed, the
lel bars and spaces, located at. a slight: angle
the horizontal; a series of

_chain,-wheels or rollers at each
step,

landing so as to-déposit |
Joad theréon-or take. it. therefrom and |
iaining horizontal until.the interleaving |,
action hagceaged. -~ ..

f paral- |

617,738

moving steps forming in their operation o

‘endless chain, each step having a tread-sur-

faece composed. of parallel bars and spaces
which are kept horizontal throughout their
operative movement; wheels for the steps;
and rails for the wheels extending below said 535
landing in a line such that the steps when in

a horizoital plane interleave with the grating

of the landing, each tread-surface at the be-
ginning or ending of the interleaving action
occupying a maximum elevation at least flush 60
with the upper surface of the grated landing

and subsequently sinking or previously hav-

ing risen [through said landing so as to de-
posit the load thereon or take it therefrom,
and remaining horizontal until the interleav- 65

o .
ing action has ceased.

- 7. In anelevator of the character described
the combination of a series of steps united at
opposite ends into an endless jointed chain

or structure, wheels or rollers at the ends of 70
each step and & pair of rails at each end of
the steps on the lower or return rumn, one rail

| above and ene rail below each wheel to main-

tain controlin case of separation of said chain,
substantially as described. L

8. In an elevator, a series of steps united .
at opposite ends into a jointed structure or
chain; wheels or rollers at each end of each
step, rails upon which said wheels travel, a
moving hand-rail located at. one side and a 8o

sheathing for the interior exposed side of said

75

‘hand-rail extending down between the ends

of the steps and said supporting-rollers to
the axles of said rollers, substantially as de-
seribed. a o -

- - .

| - 35
9. In an elevator, a series of steps united

at opposite ends into a jointed structure or
end of each
rails upon which the wheels travel, a
moving hand-rail located at one side thereof, go
a sheathing for the interior exposed side. of
said hand-rail and a continuous rail or pro-
jection upon said sheathing, substantially as -

- | and for the purpose deseribed. . .

... GEORGE A. WHEELER.
- Witnesses: - e
., FRANCES A. SPERRY,

.~ WALTER S. PLACE. -
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