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 more particularly to a class thereof Wheremj [
| ming of the various step elements, or their
failuve to act properly in being restored to
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ment, extending from one level to another,
at any time whether the'_
actuating 111echamsm is operative or inoper-
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To all whom if may concern: o
Be it known that I, Groree L. BENNI}TT,

' a citizen of the- Umted States, residing at
Trenton, in the county of Mercer and E:tete

of New J ersey, have invented certain new

and useful Improvements in Escalators, of
which the following is a specification, ref-.
erence being had therein to the accompany-

drawings, which form a part thereof.
relates to escalators, and

1Il {
eMy invention

in operation, a series or flight of steps 1s
formed between two platferme, 1evels or

landings. | | |

The main object of the 111ve11t1011 1s to pl:'o-- |
vide an escalator wherein the V‘LI‘lOUS steps |
11-have a substantially vertical rise or fall |.
and when at a
loading or discharging platform level or
l‘mdmg; will have httle or no movement rel- |

from. one level to fmether

ative thereto, thus ehmmmtmo the danger

- of accident te persons passmo upon or- 1e*w-_
‘ing the various steps. _
further object 1s to prowde an esea,]ater

A

wherein the several steps in addition to hav-

g a substdntnlly vertical rise or fall, will
by their progression form a series of steps-

having substantially no horizontal move-

thu*eby formm

”'wht or series of ﬂlohts of stairs.

qtlve 2,

A still fl,uther object is “to provide an
escalator which may be compactly arranged
and will have such substantially eontmuous,'_
operation as to give great cmpacztty thereto.

A still fmther ebJecL is to provide an
escalator employing a plurality or series of
ndependent steps ‘Ldepted to recelve a sub--
stantially vertical movement from a mov--
able incline or be permitted to descend to a
“lower platform, level or landing through the

movement of the incline relatlve thereto

A still further ob]ect 18 to pmude an

escalator employing a plurality or series of

independent steps and an incline for raising

said steps or permitting them to descend

from one level to another, and adapted when

said steps: hmre 1"eaehed the limit of their

progression as carrying steps, to restoré them
~ to the starting level, thereby permitting a |
substantmlly eontmueue operation of the
device with the mimmum- number' of step”-: '
.| or egress therefrom, from some part of each

elements.

| landing

A still further eb]eet s to pwwde in an"

teracting or resisting the strains from the

‘movable incline on the series of steps 1n a

' eecalator ef thlS desemptlon means for coun-

manner to prevent a horizontal movement

thereof, and impart vertical movement there-

to, to give the necessary rise or permit the.
neeessery tall, from one pletfo,im, level or
*1a11d1no to. another. .
A still further ob]eet 15 to promde an
“escalator of this description embodying

safety epphanees whereby 1n case of a jam-

the starting level, the mechanism driving
the incline will be autematleelly 1"e11dered
ioperative relative thereto.

and not subject to such disarrangement

‘thereof thrm ch varying loads, wear or other
‘reasons, as Wlll render the demce 1110pem---
ftwe. DR
A still further eb]ect is to provide an es-

80 -

ehter wherein the friction enwendered in

operating same Wlll be reduced to a mini-
‘mum, -
A still furtller eb] ect is to prmrlde an es-
‘calator of this character wherein the various
| mechanisms controlling the step elements
will be carried by the main driving inclines,
‘and be actuated through the movement there- -
of relative to the several platforms 1eve15 or
-thndmﬂs, or any of them.

A further object is to provide an GSC‘llatO‘f

wherein the actuating mechanism will be

A still further object is te prewde an. es-

calator which is capable of transporting ob-

jects or persons from one platform, level or
to several successive platforms,
levels or landings without requiring a series
of 1]:1depe11dent mechanisms corresponding

in. number to the floor spaces, thus constitut-

ing what may be ter'med 1 .multlple stac-e
'esca,later ' '

60
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A still further object is to 1:)]2‘01?’1(16 an es-
“calator wherein the actuating mechanism for
the step members will be stmple in design = -

75

80

00

rigid and eentmueus thus eliminating the
;element of wear due to a flexing thereof with __
‘resultant likelihood of such a separation of
the said mechanism as would cause the tor-
mation of a gap or gaps between the various
platforms, levels or landings. -
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~A still fufthef eb]eet is Lo promde an es-' o

elator wherein access may be had thereto

platform level or landmﬂ' at all tlmes, thus

110
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facilitating the use of the escalator, increas-
ing 1its capacity and avoiding a congestion
one point. _

A still further object is to provide an es-
calator of this character wherein the carry-
ng steps will be limited to a substantially
vertical movement, and the return steps will
recelve that horizontal movement addition-
ally, necessary to restore them to the start-
ing level in the -proper relation to the in-
clines, and in number and at intervals pro-
portionate to the speed of operation.

A still further object is to provide means
whereby the steps will be locked on the in-
cline to minimize the danger of a number of
steps buckling. |

A still further object is to provide an es-
calator of this descriptiva wherein the ac-
celeration of the steps at leaving, or their
retardation on entertng a level in forming
the series of steps as aforesaid and return-
Ing to the horizontal, will be gradual, so as
to avold a sudden start or stop of the verti-
cal movement. - |

A still further object is to provide in an
escalator of this character means whereby

access to any part of the escalator, as at the

extereme levels, may be barred, thus limiting
the space to be occupied and cut off other
parts of the escalator.

A still further object is to provide an es-

~calator wherein the weight may be distrib-

uted among a plurality of bearings pro-
portionate to the number of platforms, levels
or landings and a perfect center of rotation
may be preserved.

A still further object is to provide an es-
calator wherein the carrying steps during
their intervals of movement will be so
guarded as to prevent access thereto or egress
therefrom, except in a passage from step to
step. And a still further object is to pro-

vide an escalator wherein a helical construc-.

tion of track may be employed without like-
lihood of resultant discomfort to the user.

- The invention consists primarily in an es-
calator comprising a plurality of independ-

~ently movable steps, an incline adapted to

50
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successively

actuate said steps and means
actuating said incline whereby said inclines
impart a substantially vertical movement to
sald steps respectively; and in such other
novel features of construction and combina-
tion of parts as are hereinafter set forth and
described and more particularly pointed out
in the claims hereto appended.

Referring to the drawings: Figure 1 is a
view in elevation of the preferred form of a
multiple stage escalator embodying my in-

vention, parts of the incline support and

guard being broken away to disclose certain
details of construction; Tig. 2 is a similar
view of the reversal of the structure shown
in Fig. 1 to be used for purposes of descent:

Fig. 3 is a top plan view of the structure !

.

967,710

shown in Fig. 1; Fig. 4 is a section on the
line 4—4 of I'ig. 2; Tig. 5 is a side elevation
of one of the individual steps; Fig. 6 is a
plan- view thereof; Fig. 7 1s a plan view
of a single stage escalator embodying the
nvention and capable of use for purposes
of both ascent and descent; Fig. 8 is a side
elevation thereof with one side in section to
disclose certain details of construction; [ o,
9 1s a side elevation of a single stage recip-
rocating escalator embodying my invention,
with one end in section to disclose certain
details of construction also capable of use
for purposes of both ascent and descent:
Fig. 10 1s a plan view thereof; Fig. 11 is a
side elevation of one of the individual steps
used 1n the construction shown in Figs. 9
and 10; Fig. 12 is a rear elevation of said
step; If1g. 13 is a sectional elevation of a
still further modification of the invention
showing a different form of the step return
construction; Ifig. 14 is a plan view thereof
with one side shown in section; Fig. 15 is a
perspective view of the bottom of several
steps as used in the modification shown in
Figs. 13 and 14; Tig. 16 is a side clevation
of a step used in the modification shown in
IF1gs. 7 and 8, with the relieving means
therefor, and Fig. 17 is a sectional view of a
part of one side of the revolving columns

shown in Figs. 1 and 2, showing the reliev-

ing mechanism and the track construction
on a larger scale, one step of the ascending
and descending steps only being shown to

"avold confusion.

Like letters refer to like parts throughout
the several views.

In devices of this character now in gen-
eral use, 1t 1s the practice to enchain a series
of step mechanisms which have a horizontal

component of motion in passing up an in-

cline by means of a conveyer mechanisn
common to all such, said step mechanisms
being so constructed as to form a platform
on the same horizontal plane as, and mov-
able relative to, the loading or discharging

platform, level or landing; and to form a

serles of steps when taking the incline,
which steps move horizontally and along
this mcline forming a second movable plat-
form on the same horizontal plane as, and
movable relative to the loading or dis-
charging platform on the succeeding level.
Because of practically insurmountable en-
oineering difficulties, this type of escala-
tor 1s limited to a single stage, and the
mechanism itself is of a nature to be
subject to great wear and strains resulting
i hikelihood of disarrangement of parts.
The breakage of the conveyer mechanism
enchaining the various step mechanisms will
also result in the formation of a gap in the
movable stair-way, thus interrupting com-
munication by means of the escalator De-

tween the upper and the lower platforms,
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~levels or landings.
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movement of the escalator step mecha,mc;ms

- relative to the platforms causes the entrance

to and departure from said '%teps to be ac-

companied with considerable inconvenience |
‘to passengers and likelihood of accident;
and the actuating mechamsm 1s both com-

plicated and expengwe "To obviate these

- difliculties, I provide an escalator employing

10

20

25

30

- number of these steps proportionate to the

40
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60- mont to said steps

3} plumhty of steps having no movement

either horizontal or vertlcal at the loading
111—_“

or discharge platform, level or landing
dependent of each other so far as thelr

~_ function in transporting objects or persons
15

f: "0m one level to another 1s concerned and

rising from one level to another by a "sub-

stfmtmll*y vertical rise imparted thl"(}uﬂh 3]
relatively movable incline.

In the accompanying dmwmos I lmre
lustrated several apphcatmns of the in-

vention, showing its adaptability to single

stage as well as to multiple stage ebc‘tth{Jl‘S-
smd the use of various means forf 1estor1nﬂ*.
the steps to the starting level in a manner
to Insure a c(}ntmuous opemtmn of the dt-—
vice. e
In the Seveml embodunents of my inven-
tion shown in the drawings, @ indicates the

several steps whlch are constructed with an

ordinary tread ¢’ and riser ¢* and side webs
¢* 1in lieu of the ordinary stringer. I also
provide a face a* parallel to the riser o

which serves as a bearing surface for the |
A trom the escalator at each platform, Ievel or

These: openings may be of any de-
sired size, as they permit access to or egress
from the escalator at some point of the pl"n,t-
form, level or landing surrounding said col-

riser of the preceding step. I employ a

pitch of the inclines actuating same and
the distance between, or number of succes-

sive loading and dlSCll‘LI‘O‘lIIO‘ platforms.

Tach said btep on. the side webs a® thereof
‘nary doorway. Mounted w1th111 saxd col-

has a plurality of fore and aft axles ¢ 4
projecting on different horizontal planes

- and extended to different vertical phnes
‘paralleling the line of motion of the in- |
cline; a,nd mounted on said axles 1"espee--r

This |

ack on the incline, thus affording sunports
for each step a ad]acent to the riser a2 and
the bearing face ¢* on each side thereof, and

avoiding 11)0‘;811)1111;}7 of any' weight beu’w SO
applied thewtol as to overbaldnce 1t.

‘Mounted in any desired manner betwéen
any two levels, are oppositely disposed in-
clines preferably leading by an easement

curve into horizontal sections corresponding |

with thé desired length of the loading and

discharging pl‘ltform, level or lmndmcr at
any one tlme and adapted to pass under
said rollers o a® and give vertical move-
The easement curves
give a gradual acceleration to each step un-
fil it has reached its limit of projection rela-
tive to the succeeding step, and retard until
1t has reached its limit of return at the’|
“upper level relative to the preceding step, |

In this constructlon the Y ther eafter the |

-'-1‘1nc1111fr

d carry

..-gtwely '

|"|-;.J "y,

having wniform ve]:'tlcfa,l movement only

_and ‘1L uniform velocity. Suitable l‘ellev—_
g means are provided, whereby horizontal
-movement of said steps with the inclines, is
prevented.

It is also necessary to provide

_pltch of the mchne belno"f
regular, a series or flight of steps is formed

-

70

means. lestomw' these steps to the starting

level to insure a continuous operation of the -

device with a minimum number of steps.
Any desired means actunating said inclines

75

may be employed, and to limit the dimen-

sions of the 10.:1(11110_ and discharging plat-

form at any one time, I provide a smt%ble

guard carried by or mmmble with said in-
:c]mes and substantially co-extensive there-
with, thus providing continuously a plat-

form on each level whereby access or egress

may be had to or from the 1elf1t1vehr im-
r mmmble steps. :

~The foreﬂmnﬂ deserlptlon applies to the

comman to all the forms shown in the draw-

ings, and I shall describe the details of the
;preierr ed form of the invention, and such
.| cdetails of the several modlﬁmtlons as “i?‘ll‘y
'theleimm materially. S -

80

85

_mow e%sentlal featurw of the invention

90

In the preferred. form of the mventmn

-:_‘ahown in Kigs. 1 to 6 inclusive and Fig. 17,
I provide an “outer cylindrical column b hav-
“ing openings ¢ therethrough, the bottoms of
Whmh 001*1*espond m altltude with the sev-

oral floors so as to 21ve access to and eQTress

umn at all times, and of a height of an ordi-

umn o and GOIlCBIltl‘lG therewith is the inner
column ¢ which is suitably connected and

‘braced with relation thereto so as to revolve

synchronously therewith. ‘These columns ?

Inasmueh as these

as the steps pass to the level sections of the

b" &’ formmcr the tread fm:' the upper: roller

the inclines which actuate the sev-

eral stepe @ and the sections which cause
them to come to rest on a plane horizontal

‘with the loading or discharging platform,

level or hndmg, as A, which mchnes and sec-
tions comprise the parallel tracks or rails 5"
0%, d’ d* carried by said columns b ¢ respec-
The said rails b’ 2 d’ &* preferably
are laid in channels formed 1 111 or carried by
‘said columns  respectively,
both a rail head and an overhead guard for
the flanged rollers o™ a®.
rollers are on' di:

95
100
105

110

thus promduw .
120

Terent horizontal planes,
‘they will track properly on the inclines, but
tracks orrails at each platform, level or land- 125
‘Ing, 1t 1s necessary to provide parallel hori-
zontal tracks to preserve the balance of the
steps while on this level section. This T ac-

complish by continuing the tracks or ralls-_ﬁl.gﬂ _
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@™ to the level necessary to give the proper |

elevation to the steps to bring them flush
with the loading or discharging platform.
and leading said tracks 0? d? forming the
treads for the inner rollers «® into a hori-
zontal plane parallel with the continuance of
the tracks 0 d’, thus affording the same de-
gree of support as is afforded the steps while
on the mcline. These tracks or rails b’ b2
d"” d* extend on a horizontal line parallel to.
below and conterminous with the front and
rear edges of each opening ¢ and ascend
from one said horizontal section to the next
such section on a spiral incline of the de-
sired pitch, preferably, as stated, leading
irom and into said incline by an easement
curve to avold undue acceleration in start-
mg from, or passing to any horizontal sec-
tion. The several steps a are segmental
shaped so as to be capable of being mounted
on these tracks or rails, the rollers ¢’ «® on
each side thereof tracking on the incline and
bemng prevented from buckling out of place
by the overhead guard afforded by said
channels for said tracks or rails, the rollers
¢* on the horizontal section following the
tracks 0% ¢* respectively. A sufficient num-
ber of these steps is provided to form a con-
tinucus path from a point beyond the rear
edge of the uppermost opening ¢, those steps
i each horizontal section being substan-
tially flush with the loading or discharging
platforms, levels or landings A, those on the
easement curves being vertically advanced
slightly relative to the preceding steps, and
those on the inclines being so advanced as to
form a flight or series of flights of steps
which 1n motion will all have simultaneous
vertical movement only, and in the same
quantity, to a point forwardly of the fore
edge of the lowermost opening ¢ and ex-
tending from this point to the uppermost

level 1n a manner to insure the constant re-

turn of the steps as they are elevated. The
risers ¢° and treads o’ are arranged to ex-
tend over the axles ¢® ¢° into such close jux-
taposition to the walls of the columns 0 d
as to-entirely inclose the space between said
columns. It will thus be observed that the
columns b d serve as a guard for the passen-
gers on the carrying steps ¢ preventing ac-
cess to or egress from any step through any
opening ¢ while said steps are in motion.
The columns b d are continuously rotated
by means of a rack ¢ and the power driven
pinion f, a safety friction clutch ¢ being
provided on the shaft of said pinion be-
tween 1t and its source of power, whereby
any crushing strain on the steps ¢ occasioned
by the failure of the mechanism to act prop-
erly, will merely cause slippage of this
clutch, thus cutting off the power. Said col-
umns are provided with a suitable bottom
bearing and the column b at the various floor

' levels is provided with supporting and cen- ! step.

967,710

tering devices; such as the ball bearings b*
which both serve to relieve the bottom bear-
ing of accumulated weight, and to center
the entire structure, so as to prevent lateral
deflection with the resultant possibility of
disarrangement, and discomfort to users of
the escalator.,

T'he steps a being actuated by the wedge-
g action thereon of the inclined tracks or
rails 0" 0* d* @?, it is essential to provide
some means holding said steps against hori-
zontal movement under the pressure there-
on from said inclines; and in a multiple
stage escalator, it is desirable to provide
such means in a relation to relieve all other
steps than those on each incline from the
pressure from thatincline, and to so arrange
such relieving mechanism as to take up
these pressures at a point beyond the first
stages of the incline, or easement curve
thereof, so as to minimize the friction be-

tween the steps when advancing relative to

each other to form a full step. In the pre-
terred form, this relieving mechanism com-
prises racks 4 on each side of each step a,
adapted to mesh with gears ¢ mounted on,
carried by and driven at a peripheral ve-
locity equal to that of, the columns & and d
respectively, but with the engaging teeth in
the opposite direction, by means of a sta-
tionary rack j secured permanently in rela-
tion to the under side of each platform,
level or landing A, and entirely encircling
sald columns & d, and transmission gearing
2 1 mesh with said rack and said gears <.
The steps a in the bottom of the pit between
the columns 0 d rest upon an extension of
the tracks 0’ 0* d” d* extending about the
said pit and are held against horizontal
movement by the relieving gear mechanism
%, as with the inclosed pit shown, the tend-
ency of these steps to rotate with said col-
umns must be counteracted.

Preferably these escalators are to be used
i pairs, one for the ascent of the carrying
steps and the other for the descent thereof,
as such, as shown in Figs. 1 and 2, the con-
struction of which are substantially identi-
cal, the difference in their mode of operation
amounting to a mere reversal of all the mov-
ing parts, and an added operative feature

- necessary to restore the steps to the starting

level. In IFig. 1, I have shown this means
as comprising a continuation of the tracks,
rails or ways 0’ 0% d” d* beyond the rear
edge of the uppermost opening ¢ extending
by a short downward and outward curve
imto a section having a substantially vertical
fall as shown, sufficient to give the steps a
during their descent therein, clearance of
the succeeding step ¢ and those rising under
the influence of the incline of said tracks
or rails, and allow a clear field above each
step so descending for the next succeeding
From this point, the tracks are ex-

70
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“tended in a slight decline under the top- 1 have not illustrated any system of braces, or |

10

~downwardly

most horizontal track section, and thence

scending tracks terminate

- with an open joint to permit the steps from
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‘showing of the invention in the drawings, I

sa1d descending tracks or rails to drop there-
from 1nto the pit as aforesaid. The steps
descend by gravity and in their descent

have both vertical and horizontal move-
ment. The vertical fall at the top and at

~the bottom of the return tracks or rails, in-
volves the crossing of the plane of these
tracks, and the formation of a gap in the
wmner tracks 6* ¢* sufficient to permit the
axle @® to pass therethrough.

scending escalator, the carrying steps de-
scend by a substantially vertical fall, and
the lower set of tracks or ralls serve as a

means to elevate the steps as they are de-

posited by the upper inclines, through re-
lleving gears as heretofore described, mag-

nets as ¢ ¢’ serving to raise each step the |

length of the vertical fall of the tracks or

rails between the ascending and descending

sections thereof at the top and from the pit,
to the upper track level, or to the lowermost
relieving gears. _
from those used on the ascending escalator,

i that they are driven in the reverse di-
rection or with their engaging teeth mov-
Ing in the direction of the rotation of the

columns & &, and at a speed approximately

twice’ the peripheral velocity of the said
columms, thus serving to give the steps hori-
zontal movement relative to the floors pro-
speed of descent of the

portionate to the
carrying steps.

- I also éjrovidea 'curved cut off or ﬁsc'oop as
by the columns b ¢ at the forward

m Carrie _ _
edge of the bottom opening ¢ or the rear

edge of any other such opening, extending
across the treads of the steps ¢ and from
column to column, thereby preventing any-
point of the path

body from passing that
formed by said steps. The cut off is formed

as shown in order to eject any person or

object on a step. ¢ over which the cut off or
scoop passes. These cut offs or scoops limit
the operative scope of the escalator, their
arrangement being such as to not interfere

with the vertical rise or fall of the individ-
ual steps a. With the descending escalator,
the position of these scoops will be reversed

as to the edge of the openings ¢, which posi-
tion 18 determined solely with relation to the

direction of rotation of the columns.

- Owing to the difficulties of making a clear

substantially paralleiing the
tracks having the upward trend so as to
allow the proper head space above the car- |
- rying steps, discharging just behind the |
 bottom of the lowermost incline. - "These de-
_ at a pomt above
- the tracks or rails extending about. the pit
‘at the bottom of said columus, said Tast-
mentioned tracks or rails being provided

1 metal brace.

In the de-

These relieving gears differ

~connections between the columns & d, illu-
~mination or other purely mechanical de-
“tails, 1t being understood that such may be -
ot any desired character. It is desirable to
proviae a ceiling for the carrying steps
| which may take the form of a helical plate

it

~In the modification shown in Figs. 7, 8

| and 16, I have shown the application of the
nvention to a single stage escalator. In
this form of the invention, the columns & d
“are of larger diameter than those of the
preferred form and are rotated by a car-
riage as n carrying ascending inclined
tracks »”, a horizontal section n? on the level
above, and descending tracks or rails 2% on
the opposite end of the carriage. The ar-

rangement, of these tracks, and the manner

of spreading same, 1s as heretofore de-

scribed, the reverse incline #* however, re-

‘quiring - that  they should remain spread
thereon, instead of running together on the
~same horizontal plane for the next incline
~as 1n the preferred form of the invention.
The column & has an opening therein for
any desired distance in advance of the in-

cline »” and beyond the decline n® on the
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lower platform, level or landing and for -

‘the entire length of the horizontal section
n® on the upper platform, level or landing.

The relieving mechanism in this form of

the mvention, comprises a socket as n* in-

the side webs a® of each step, and corre-

sponding pins or studs »° arranged succes-
sively 1n the pit at the bottom of said col-
umns and between them, for the steps. _
- In the modification shown in Figs. 9 to
12 inclusive, T have shown the application
of the Invention to a single stage escalator.
In this form of the invention, I employ a
plurality of substantially rectangular steps
‘@ disposed 1n a substantially straight pit on

the lower platform, level or landing, which
“are actuated by a reciprocating carriage o
“having ascending inclined tracks or rails o/,
“a horizontal section o2 on the level above,

and descending inclines 0® on the opposite

‘end of the carriage. The general arrange-
“ment of these tracks or rails and the man-

ner of spreading same, is as heretofore de-

‘scribed except that they extend on a straight
away course 1nstead of in a helical incline.
“As in the modification shown in Figs. 7, 8
and 16, the tracks or rails remain spread on
the descending incline 0. Both ends of the
pit p are inclosed by an immovable inclo-
sure for a distance equaling the length of
‘an incline o’ or 0% and the carriage o 1s also
inclosed. The upper platform, level orland-
ing A has mounted thereon telescoping par-
titions as ¢ ¢’, the outer end element of each
of which is secured to the top of opposite
ends of the level section 0? thus providing
| an opening on each side of and conterminous
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~with said section, whatever the position of
- the carriage. The under side of each web
- ¢® 1s cut away on an angle corresponding

- with the

. pitch of the inclines o” and a rack
r 1s set therein, which rack is in mesh with
each relieving gear »” carried by the car-

‘riage o and driven through the movement

thereof, or the mechanism driving said car-

riage, at a peripheral velocity equaling the

10

direct movement of said carriage, but with
the engaging teeth moving 1 the direction

- opposite that of said carriage.

15

- 20

In the modification shown in Iigs. 13 to

- 15 inclusive, I have 1llustrated another ar-

rangement for restoring the steps to the
starting level, capable of use with the gen-
eral form of structure used 1 the preferred

- form of the invention. In this modification,

the track or rails 0" 6* d” d* extend 1n a
oradual curve from the ascending to the de-

. scending tracks or rails, instead of by a

2D
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-to to a
30 in :
the steps @ on their return are inverted, be-

verse curve as at the uppermost level.
Tacilitate the taking of the curves afore-

short curve to cause a sudden advance of
the step relative to the succeeding step, and

then a short substantially vertical fall, to

allow space for the succeeding step. The

descending tracks or rails, as 1n the pre-
ferred form, are below the ascending, and

have a direction substantially parallel there-
ord suflicient space above the ascend-
ing steps. In this form of the invention,

ing restored with the tread upward by a re-
To

said and the restoration of the steps to
their normal position 1 carrying, I join
them together by links s s pivotally con-
nected to each of the adjoining steps, which
are capable of such extension as will permait
the several steps to receive 1n thewr ascent
that vertical projection relative to each
other, as 1s requisite to permit them to take

‘the 1neline and form the flight of steps be-

tween the several platforms, levels or land-
1ngs, and so restrict the movement of the
steps 1 taking the curves of the tracks at
both the top and the bottom of the esca-
lator, as to cause them to assume the in-

verted position, and to be restored to their

normal position. 1 bevel off the under for-
ward edge of each step, as shown, to pro-
vide a suitable clearance for said links.
The operation of the preferred form of
the invention is substantially as follows:
The various columns and steps having been
installed as described, power is applied to
rotate the columns 6 d and with them the

tracks or rails 6" 6% d” d* through the rack
and pinion mechanism described, and in the:

direction indicated by the horizontal arrows
in the drawings. The movement of the
tracks or rails 0” 0% d" d? relative to the
steps @ will at the levels sections of said
tracks or rails permit said steps to remain
perfectly stationary, and at the inclines ex-

" 967,710

ert a wedging action thereon which will
cive the said steps a substantially vertical
movement, as indicated by the vertical ar-
rows If1g. 1, nasmuch as the steps are held
against all horizontal movement by the vari-
ous relieving means. The gears ¢ will,
through the transmission gearing %, actu-
ated by the rotation of the columns & d rela-
tive to the stationary racks 7, be driven with
the teeth thereof in mesh with the racks 4
on any step, moving in a direction opposite
to that of the columns 6 d carrying them,
and at a peripheral velocity equaling that
of the said columns respectively, thus coun-
teracting any tendency of the steps on the
inchne and level above them, to move with
sald columns. These steps, 1t will thus be
observed, are always held 1n the same ver-
tical plane, so that on the level sections of
the tracks or rails they will have absolutely
no movement relative to the loading or dis-
charging platforms, levels or landings, and
as the openings ¢ are conterminous with
sald level sections, persons may pass to or
trom any platform, level or landing A from
or to steps ¢ having no movement relative
thereto, through the full extent of any said
opening ¢, and as the columns & d rotate,
successive steps are exposed by the move-
ment of the curved cut offs or scoops m
thereover, or reach any level section at the
top of the inclined sections of the tracks or
rails, thus presenting at all times upon each
landing or discharging platform, level or
landing A means at some point of the esca-
lator whereby access may be had to or egress
may be had from the steps, thus insuring
continuity of its operation. The steps a be-
mg raised from one level to another Ly n-
clines extending from omne level section to
another, 1t 1s apparent that these inelines
and level sections may be multiplied to any
reasonable extent, permitting the transpor-
tation of the steps ¢ and their burdens to
any desired height. The easement curve at
the bottom of each incline serves to produce
a gradual acceleration of the successive
steps, thus avoiding a sudden jar at the

- start of the rise, and the easement curve at

the top of the inclines, produces a gradual
reverse acceleration, avoiding a jar when
sald steps change from the vertical move-
ment to a stationary condition on the level
section of the tracks or rails. The arrange-
ment of rollers and the spreading of the
tracks at the top of each incline, prevents
toppling or jarring thereof as the tracks or
ralls engaging each step change from an in-
clined to a horizontal section of track. The
upper roller ¢” and the lower roller ¢® being
set on different vertical planes as described,
permits this spreading of tracks. Undue
friction and binding of the steps during this
acceleration 1s prevented by the aforesaid
relieving gears, which take up all strains at
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- a point beyond that at Wthh sa,ld steps are

~from any person or object thereon.

- 967,710 '

SO accelemted thus tending

steps on the easement curve.
steps reach the uppermost level, they remain

stationary until the cut off or scoop on that

level passes over any step, e]ectmg there-

after the steps pass to the descending tracks

- 10

- 20

- track.

or 1"3113 b" b* d” d?, the short

step passes into  said Vertlcal section of
“The steps through gravity thereafter
move on the descending inclines, both hori-

zontally and Vertlcallgr S 111dlcatec1 by the

11101111601 arrows Fig. 1, or if desired reliev-

Ing gears acting thereon may be used to .
impart or permlt movement thereto or

- thereof along said tracks or rails until they

“reach the end of the tracks or rails, where- |

~upon they drop into the rails in the
25

pit at

the bottom of said columns dlrecﬂy behind

the downwardly projected ends of the low: |
- ermost inclines.

eral steps which are held against movement,

relieving gears in the m‘mner heretof()re

. de%erlbed - __
The power drwmo* the supports for the

~1inelines, being derived through a friction

35
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clutch set below the erushmcr strength of
the various steps and rail sunports Lherefor
any jamming of said steps will result in the.

stoppage of the rotation of
tracks,

movement of the. steps.

their wvertical movement tmln a flight of

‘steps or stairs between the several plat- -
torms, levels or landings 1‘(,%1)(3(,L1\»*(,]y such
.. %toppdo‘e merely re sults in the establish-
‘ment of a permanent stair or stairs from
level to level, by which the occupants may'
-reach any 1:)1atiorm level, or landing A.

The cylinders b d form a guard “for all

‘the steps a while they are in motion, and

-5'0- these steps are so fitted in relation to each

other as to avoid any p0551b1]1ty of accident
to an occupant or object at either end of
an 1ncline through the movement of the
steps relative to each other. '

In the descending escalator, the mode Df:
operation is the reverse of that of the as- |
cending one, thus permitting the carrying

steps fo descend from the upper levels to

the lower, by a vertical fall through the re-
“cesslon of the inclines as 1nchcated by the |

arrows Fig. 2, the relieving gears holding

sald steps so as to prevent any horizontal

movement thereof. The restoration of the

steps to the starting or upper level, how-
ever, requires that these steps Should have

Thet‘e—;, ’

t curve servmcr_
~to give a small lead to each step- sufficient
to peumi, it to drop down the vertical fall
i, the tracks and allow time for the step to
pass below the succeeding step before that

This pit supports the sev- |

_circular track carrying with 1
b d, vertical movement is imparted to the
,seveml steps a by the inclined tracks or

~rails n” while Lhey remain stationary on
‘the level section #? and are permitted to
“descend through the withdrawal of the in-

said rails or | cline #* from thereunder,

and the cessation of the Vertlca,l |
:’\S ﬂlb 5teps 111- :-0*11"1“"5111)(} Stepg
“hold each %tep ¢ in the pit and all steps on
and level section »° aﬂam%
“horizontal movement. SR |
In the modification %hown 1 ]ﬂlOS 9 to

12 inclugive, the mode of operatlon 1s sub-

-of the invention.
| @ ¢ open and close with the movement of

ascent should be against ﬂ‘I‘EWlty The mag-

nets / /" umpart this direct vertical rise,

rails, as indicated by the inclined arrows

Fig, 9. While the movement of these oears
18 deqcllbed as being approximately twice
‘the peripheral velocity of the columns & d
-respectively, 1t is apparent that the exact
‘speed may have to be varied to meet the re-
quirements of the conditions of use.
It wall thus be obqerved that the motlon '
of any given step « in use as a carrying step
for ascendmg purposes, will be from a sta-
tmnfury level, to a point vertically above it,
“where it will come to rest during an interval

~corresponding with the length of the level
“section, and again VEI‘th&Hy upwardly to
‘successive levels in this manner, then down-
wardly with a horizontal component of mo-
tion, to the starting level, thus being used
-'_repeatedly s reqmred The speed. of oper-
“atlon may be run up as desired, it being pur-
‘posed to run at about the I'ate ojf two hun-

dred steps per minute,
with the columns by the lowelmost set of |

In the modification shown in Figs. 7 3
and 16, as the carriage n 1s driven about 1‘[3-
it the columns

thus utﬂlmnfr the

their descend-

the re‘tum tracl{% or

'the top of the return tl“‘wl{S and that then:' :
to allow the |
formation of a slight space between the

‘When the |

and the 1'6116V1110 gears 1n connection with
“these tracks, not only prevent
g, but thro ugh their higher velocity ac-
tually drive them up
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steps being returned to the Sf‘lI‘J[_‘lllg___j leve] as

The sockets n* and spurs »°

the incline »n”

stantially the same as that of the form

| shown in Figs. 7 and 8 except that the car-
riage 1“'e{31procates, first using one set of steps
for ascending carriers,
turn. reclprocatmn for descending carriers.
‘The relieving mechmmsm of thls form of
the invention is Substmntlmlly the same 1

mode of operation as inthe preferred form
The telescopuw partitions

the carriage o limiting the opening by which

fication, the steps leave the uppermost level

track section and pass around the curve of
a direct vertical rise at b{)th the bottom and | the tmclz:, assummg the inverted position, the

and then on the re-

In this 111{)(:11— -

105
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120

‘access may be had to or egress from, the

‘escalator to the lenﬂth of the level Lrackf"
section 0. | -
~ In the modlﬁmtloll 51101&?11 in Figs. 13 to
15 inclusive, the operation is identical with
that of the prefu*'l ed form of the invention,
“except that of the step return.
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links s s holding the lower edges of the steps

so as to insure their taking the curve prop-
erly. As the steps are accelerated relative to

- each other, the extension of these links serves
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to permit such movement, the under bevels

of the steps allowing a free field for the ver-
tical swing of the said links on their pivots.

It 1s not my intention to limit the inven-

tion to the precise details of construction
shown 1n the drawings. I believe it to be
broadly new to provide an escalator wherein
the carrying steps at the point of access and
egress are stationary relative to the loading
and discharging platform, level or landing
during the uninterrupted operation of the
device, and I intend to claim such broadly.
It 15 also apparent that the details of con-
struction shown in the drawings may be va-
ried without departing from the spirit and
scope ot the invention.

Having described the invention, what I
~claim as new and desire to have protected by

Letters Patent is:

1. In an escalator, a plurality of inde-
pendently movable steps, an incline adapted
to actuate said steps and means actuating
said incline whereby said incline imparts a
substantially vertical movement to said steps
respectively. -

2. In an escalator, a plurality of independ-
ently movable steps, means whereby said
steps are held against horizontal movement,

‘an mcline and a substantially level section

movable therewith adapted to successively ac-
tuate said steps and means actuating said in-
cline whereby said incline imparts a substan-
trally vertical movement to said steps re-
spectively, and said steps are permitted to
remain stationary on said level section.

3. Inan escalator, a plurality of independ.-
ently movable steps, an incline adapted to
actuate said steps, means actuating said in-
cline whereby said incline imparts a sub-
stantially vertical movement to said steps
respectively, and means whereby said steps

are restored to their starting level after

reaching their iimit of progression.

4. In an escalator, a plurality of independ-
ently movable steps, means whereby said
steps are held against horizontal movement,

an incline adapted to actuate said steps,

means actuating sald incline whereby said
incline imparts a substantially vertical move-
ment to said steps respectively, and means
whereby said steps are restored to their start-

‘ing level after reaching their limit of pro-

Qress1on.

5. In an escalator, a plurality of independ-
ently movable steps, an incline adapted to
actuate said steps, means actuating said in-

cline whereby said incline imparts a substan-
tially vertical movement to said steps re-

spectively, and a guard movable with said
imcline and disposed on opposite sides of said

067,710

| municating with the several loadin o and dis-

charging platforms, levels or landings.
6. Inan escalator, a plurality of independ-

ently movable steps, a continuous track for

sald steps embodying therein a succession of
substantially circular levels and helical in-
clines arranged alternately, and means ro-
tating said tracks whereby said steps are al-
ternately permitted to remain stationary and
to receive substantially vertical movement.

7. In an escalator, a plurality of independ-
ently movable steps, a continuous track for
said steps embodying therein a succession of
substantially circular levels and helical in-
clines arranged alternately, means rotating
sald tracks whereby said steps are alternately
permitted to remain stationary and to re-
celve substantially vertical movement, and
means whereby said steps are held against
horizontal movement.

S. In an escalator, a plurality of inde-

‘pendently movable steps, a continuous track

tor said steps embodying therein a succes-
sion of substantially cireular levels and heli-
cal inclines arranged alternately, and a re-
turn track extending from the uppermost

to the lowermost level, and means votating

said tracks whereby said steps are alter-
nately permitted to remain stationary and to
recelve substantially vertical movement.

9. In an escalator, a plarality of inde-
pendently movable steps, a continuous track
for said steps embodying therein a succes-
sion of substantially circular levels and heli-
cal mclines arranged alternately, and a re-
turn track extending from the uppermost to
the lowermost level, means rotating said
tracks whereby said steps are alternately
permitted to remain stationary and to re-
cetve substantially vertical movement, and
means whereby said steps are held against
horizontal movement.

10. In an escalator, a plurality of inde-
pendently movable steps, a continuous track
tor said steps embodying therein a succes-
ston of substantially circular levels and heli-
cal inclines arranged alternately and con-
nected by easement curves, and means rotat-
ing sald tracks whereby said steps are alter-
nately permitted to remain stationary, and
to receive substantially vertical movement
with a gradual acceleration relative to cach
other.

11. In an escalator, a plurality of inde-
pendently movable steps, a continuous track
for said steps embodying therein a succession
ol substantially circular leversand helical in-
clines arranged alternately, and a return
track extending from the uppermost to the
lowermost level, concentric cylindrical col-
umns supporting said tracks having opening
therethrough corresponding in position to
sald track levels and communicating with
the several platforms, levels or landings,

steps having openings therethrough com- | means rotating said columns and said tracks
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steps

7‘967',7.10

whereby sald steps are alteumtely perm1tted'
to remain stationary and to receive substan-
tially vertical movement, and means where-
by said step& are held ag Lmst 1101'1?011th1;

movement. |
12, In an e&c.;mlatﬂr, a plumllty of mde-

pendent steps, a continuous track fer said

steps embodymg therein a successton of sub-

stantially circular levels and helical inclines

arranged alternately and connected by ease-
‘ment curves, and a return track extending |
from the uppcrmost to-the lowermost: level ._
~concentric cylindrical columns supportmﬂ'-
sald tracks having openings therethrough |
corresponding in position tothe track levels
and communicating with the several plat-

forms, levels and laudmgs ‘means rotating
- saad column.s and said tracks whereby S‘lef.-
are -alternately permitted to remain
stationary, and receive substantially vertical | i
movement with a gradual acceleration rela-
tive to each other, relieving gears carried by |
~ said columns beyond s*ud easement curves,
racks carried by sa1d  steps respectively |
“adapted to mesh with said gears, transmis- |
sion ‘gearing actuating said relieving gears

and means &ctuatmﬂ' Sald tr‘msml‘ssmn oear-

30

3. In an escalat@r A plura,hty of mde-

pendently movable steps, an 1ncline adapt-

" ed to actuate said steps, means actuatingsaid
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incline, a relieving gear carried by sald

means actmtmo sald 111(:11116 racks carrled'_,

by said steps respectwely | "*‘Ldapted to mesh .

with said gears, and means whereby said

engaging said racks moving in a: direction

‘opposite to that of the tmvel of said incline,
whereby said steps are held agamst hori- |

zontal movement. -

14. In an escalator, a plumhty of inde-
pendently movable steps means whereby
said steps are held against horizontal move-
ment,
sald Steps an overhead cruarcl for said tracks
respectwely whereby said steps are pre-

vented from leaving said tracks, and means
actuating said incline whereby Sald incline |
imparts a substantially vertical movement to

said steps respectively.

15. In an escalator, a plurality Of mde---
pendent steps, a contmuous track for said
‘steps embodymo* therein a succession of sub--
stantially circular levels and helical inclines |
“tering supports for sald columns on the vari-

arranged alternately and connected by ease-

ment curves, and a return track comprising |
a short outward curve extending from the
‘uppermost level, a substantially vertical sec-
tion, and sections substantially paralleling
and beneath the tracks actuating the carry-

ing steps, discharging into the. lowermost
level, concentric cvhndmcal columns sup-

‘portmﬂr said tracks having openings there- -
‘through correspondmg n p051t1011 to the

. '1]1

: rellwl n

1nclined tracks adap ted to actuate |

R =

16. In an esca,latof, a plumht of mde-'

| pendent steps, a continuous track for said
steps embodym@* therein a ‘succession of sub-
stantially circtilar levels and helical 1110111163“_@
~arranged - alterna,tely -
,’;_.easement curves, and a return track compris-
g a short 011tward curve -extending from
-- the uppermost level, a substantially vertical
section and sections substantlally paralleling
‘and beneath the tracks actuating the carry-
ing steps, discharging into the lowermost
90
-charge p0111t of ‘the substantially vertical
_sections and above the discharge point at the

and connected. by

level magnets adjoining and above the dis-

lowermost level, and rehevmg gears driving

said steps up said tracks, concentric cylm— o

drical columns qtlpportmg said tracks hav-

-1ng openings therethrough cermspendlng 1n

position to the track le"r.relfs. and communicat-

ing with the' several platforms, levels or
landings, means rotating said columns and

said. tmck& whereby sald steps are alternate-
gears are drlven at a velocity equaling the |

travel of said mclme, with the teeth thereof | ceive a substantially vertical movement with

a gradual acceleration relative to each other,
o gears carried by said columns be-

ly permitted ‘to remain . stationary, and re-

2.5
yond sald easement curves, racks carried by

-said steps, respectively adapted to mesh with
sald gears, transmission gearing actuating -
| saxd rehevmg gears, and means aetuatmg :

sald transmission gearing.
17. In an escalator, a plurahtv of 111de-

,tracl-: leve]s and commumoatmtr ‘Wlth the
“several platforms, levels or landmgs means

[.rotatmﬂ sald columns and said tracks where-
j"by sand. siep% are »alternately permitted to
5-;'16111%111 stationary, and receive substantially

"
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| _penclently movable steps, a continuous track

for sald steps comprising therein a succes-

sion of substantially circular levels and heli-
cal inclines arranged alternately, and a re-
turn track e..atendmg from the uppermost to
the lowermost level, concentric cylindrical

columns supporting said tracls having open-

the several platforms, levels or landings, cen-

115

‘ings therethrough corre%pondm 1n pos:ttlon B
to “said track levels and. communicating with

120

ous platforms, levels or landings, means ro-

tating said columns and said tracks whereby
~said steps are alternately permitted to re-
main stationary and to receive substantially
vertical movement, and means whereby said

fatepfs are held agamst horizontal movement.
18. In an escalator, a plurality of inde-

.pendently movable steps, a continuous track
“ for sald steps embodymg therem a succes-
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“vertical movement with a gradual accelera-
“tion relative to each other, relieving gears
| carried by said -columns beyond sald ease-
“ment curves, racks carried by said. steps, Te-
spectively adapted to mesh with said gears,
transmission gearing actuating said reliev-.
“gears, and means acttmtmg &&1(1 tmns--.
_mlssmn gearing. '
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sion of substantially .circular levels and ;

helical inclines arranged alternately, and a
return track extending from the uppermost
to the lowermost level, concentric cylindrical
columns supporting said tracks having open-
ings therethrough corresponding in position

to said track levels and communicating with

the several platforms, levels or landings,

means rotating said columns and said tracks

whereby said steps are alternately permitted
to remain stationary and to receive substan-

tially vertical movement, means whereby

sald steps are held against horizontal move-

~ ment, and a cut-off or scoop carried between

~and rotatable with said columns In a rela-

tion to any of said openings therethrough to
prevent objects passing said opening.

19. In an escalator, a plurality of inde-
pendently movable steps, a continuous track
for said steps embodying therein a succes-
sion of substantially circular levels and
helical 1mclines arranged alternately, means
rotating said tracks whereby said steps are
alternately permitted to remain stationary
and to receive substantially vertical move-
ment, and a safety appliance disposed be-

tween said means and a source of power.

- whereby resistance beyond a predetermined

amount will render such means inoperative.

20. In an escalator, a plurality of inde-
pendently movable steps, an incline adapted
to successively actuate said steps and a sub-
stantially level section movable therewith,
means actuating said incline whereby said
incline imparts a substantially vertical
movement to said steps respectively and said
steps are permitted to remain stationary on

}
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sald level section, a return incline leading
from and into said other incline by a sub-
stantially vertical rise or fall whereby said
steps are restored to their starting level after

40

reaching their limit of progression, and mag-

nets located above the said substantially ver-
tical sections of said return incline, whereby
the steps are severally raised from and into
the lower and the upper levels.

21, In an escalator, a plurality of inde-
pendently movable steps, an incline adapted
to successively actuate said steps and a sub-
stantially level section movable therewith,
means actuating sald incline whereby said

Incline 1mparts a substantially vertical

movement to said steps and said steps are
permitted to remain stationary on said level
section, and a cut-off or scoop disposed above
said level section and the steps thereon
whereby passage beyond a predetermined
point of said escalator is prevented.

22. In an escalator, a plurality of inde-
pendently movable steps, parallel level sec-
tions connected by an incline adapted to per-
mit sald steps to remain stationary and to
actuate said steps respectively, and means
actuating said incline whereby said incline
imparts a substantially vertical movement
to said steps respectively.

In witness whereof, I have hereunto af-
hxed my signature this 25 day of January,
1906, 1in the presence of two witnesses.

GEORGE I. BENNETT.

Witnesses:

F. T. WeENTWORTH,
Wwn. H. Brain.
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