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To all whom it may concern:

Be it known that I, Jesse W. Rrwo, a
citizen of the Umteu States, residing in
New York, in the county of New York “and
State of New York, have invented a new and
useful Ymplovement in Conveyers, of which
the following is a specification.

My mventlon relates to Inclined endless
conveyers, more particularly of the step type
commonly known as escalators, it being di-
rected to certain improvements on escalators
having a single chain drive and slotted step
risers, such as disclosed in my allowed ap-
nhcuum, Serial No, 13,303, filed March 10,
1915, Patent No. 1,178,102, Apuléc 1918.

One of the o’mects of the invention is the
provision of a driving chain for the esca-
lator involving improved features ¢f con-

struction which admits of the use of a plain
curved riser instead of a ribbed riser as
provided in my application above noted, and
which overcomes in a practical and sxmple
manner certain difficulties as will be herein-
atter fully pointed out.

Another object of the invention is to pro-
vide an escalator which is simple in con-
struction and involves only a small cost to

manufacture, and "in which economy in
snuce, as compared with other types of
escalators, is very marked.

Other objects of the invention will appear
more fully hereinafter, the novel combina-
tions and arrangements of parts being set
forth in the ‘1ppended claims.

In the accompanying drawings, Figure 1,
illustrates 1n Jongitudinal sectlon. A side
view of an escalator constructed in accord-
ance with the present invention; Fig. 2,
illustrates a front view of one complete step
with certain other parts in section; Fig. 3
illustrates in plan view, a poztlon of the
driving chain of my 1mpr0ved construction,
and Fig. 4, illustrates with certain parts in
gaction, substantnllv an elevation of Fig. 3,
erh a step shown in addition thereto.

The conveyer comprises a series of steps
A, which form an endless movable tread
platform or surface connecting different
floor levels B and C. The tread surface
proper of each step mav be of either the
plain or rib type. The latter type of tread
is illustrated herein, it comprising longitu-
dinal ribs. D. suitably secured to a horizon-
tal web D’ forming an integral part of a

Specification of Letters Patent.

Patented Dec. 17, 1918,

Berial io. 76,885,

one-piece step frame 8. The ribs are so
spaced as to produce a shallow groove F
therebetween. A usual form of comb land-
ings (, are provided at the floor levels, the
Lm(hno having teeth or prongs dapted to
1'ewlstex with the grooves ¥ of the steps.
Bach step proper, as hereinbefore pointed
out, may be made up in one piece or cast-
mg, comprising more essentially the hori-
zontal web I, and a plain curved riser R.
The riser at iis lower end terminates in
bearings 1, in which are contained pins 2,

carrying a pair of inner truck wheels 3,

these wheels beino ﬂfmoed A pair of outer,
or what may be termed the front truck
wheels 37 are carried at the outer ends of a
transverse axle 4, supported by a pair of
separated bnaﬂn?s 5, 8", which form an
integral part of the step frame. The rear
and front truck wheels are adapted to travel
respectively on suitable track rails such as
8, 8’. The track rails are arranged in a
well known manner to form a horizontal run
at the landings and an inclined run between
the landings, these rails forming an upper
and lower run for the steps, and being united
at their ends by suitable earriages such as',
the lower carriage being floatin y, and con-
nected o a lensioning device 8.

There is provided for the purpose of driv-
ing the steps, a single endless chain, Iy, ar-
mng‘ed on a center line coinciding with the
center line of the escalator, the riser of each
step being slotted as indicated at 9 in Fig. 2.
to accommodate the chain.

The idea in general of using a single driv-
ing chain cm'l providing slotted risers to
accommodate the chain is shown and de-
seribed fully in my allowed application here-
tofore noted. but the present ‘invention is
directed more particularly to an improved
driving chain which overcomes certain diffi-
culties and affords certain benefits which T
will now point out in detail.

The driving d’nm in the present instance
comprises a series of links 10 pivotally con-
nected with the step axles to form the end-
less chaln L. The duvmfr chain passes
around sprocket wheels S, 5. at the npoer
and lower hnmnrfs‘ vespectively. Hither
one or both of these sprocket wheels may be
driven from anv suitable source of power.
The sprocket wheels are 3)1'91erab1v con-
structed with cut out portions such as 11,
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to accommodate the step risers.  The chain
is so constructed, that the links thereof
i’ormin;r the conneetion between the step
1xles 4, will form a rigid or straight line
COII’lLCtxOD between the axles while the chain
is in commission on the upper run of the
escalator, while at the same time it will
accommodate itself to, or in other words
fex or bend around the sprocket wheels S,
37, in the same manner as an ordinary chain,
and pass through the various curved tracks
forming the lower run. with perfect freedom.

The construction of the driving chain to
admit of the above noted characteristics
is shown in detail in Figs. 3 and 4, these
figures illustrating only a portion of the
endless chain such as connects adjacent step
axles. The step axles are connected by
number of lnks, the latter in the present
instance being three in number, which T will
designate 107, 10”7, 10”””. The links 10" and
10”7 are connected to the adjacent axles 4,
and to the middle link 10" by means of
connecting pins 12, The side bars which
form the middle link are provided with {ugs
13. there being formed integrally with eqch
of the links 10", 10’ o pair of arms or pro-
jections 14, 147, respectively, which co-act
with the lugs 18, to form a straight line or
rigid connection between the step axles
while the chain is in commission on the up-
per or working run of the escalator, and in
the other instance to permit the links to
accommodate themselves to, or bend around
the sprocket wheels in the usual manner.
This driving chain it will now be noted,
acts bo’rh rigidly and flexibly during the
path of movement of the steps, these oppe-
site or reverse actions of the chain being
caused by the movement of the steps in fol-
lowing the reverse curvatures of the track
rails which guide the steg )s in their travel.

It will be pomted out here, that with the
use of an ordinary driving chain withont
this rigid characteristic, thele is a tendency
for the chain to sag, between its points of
connection with adjacent steps, the smgmg
being greatest during the transition stage
of the steps between ‘the horizontal and in-
chne run at the lower end of the escalator,
and gradually diminishing a$ the S’reps
reach the top landing. This sagging of the
chain is ob}ectlomble for the reason. that it
causes the treads of the steps to rub against
the visers of adjacent steps, this rcsuHmﬂ* m
wear and noise and a possibility of accident.

The present invention entirelv overcomes
these objectionable features, and affords ad-
\'mi“wes of importance. for the reason that

the Imlﬁ serve as straight rigid bars connect-
ing adjacent axles. This rigid connection in
effect, maintains a uniform 1‘9].;#1011 bmween
the tread of one step, and the riser of an ad-
jacent step, and this admits of the use of a
plain curved riser as is herein illustrated,

0 108
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instead of a ribbed riser s provided in my
allowed applic ion.

Lnother difiiculty encountered in this class
of apparatus, is occasioned by a downward
thrust of the driving chain, this dLLlOH tak-
ing place at the curved track portion of the
escalator which connects the incline working
run with the upper horizontal run. This
action Imposes a severe straln on the steps
particularly at the point of connection be-
tween the step and the chain, and in appa-

ratus heretofore used, the parts forming the
connection between the btep and chain were,
in order to w ithstand this strain, of large
dimensions and weight to an object ionable
xéent Aecording to the present invention

I eliminate the use of weighty parts of large
dl*nensions, and meet the difficul Ity in a
ﬂmpl and practical manner by associating
with 1"11 step axle 4, a pair of rvollers ‘)0
the latter being carvied by members 15 con-
nected to the axle by cotter pins 16. The
members 15 ave provided with lugs 17, form-
ing a slot into which fit pins 18 formed
integr ahy with the links 10", The rollers
are adapted to coact with a pair of short
length rails 19 positioned at the point above
noted wher ecat 1he thrust takes place. IWVith
this arrangement the entire downward
thrust of the chaln at the pomt indieated is
taicen up by the rollers 20 and their coacting
tracks, thus relieving the step axles froum
strain, and permitting the use of axles of
comparativ ely small dimensions and light
weight, these items of course being of con-

_ sldUleD importance since they Lend mate-

rially to reduce the cost of the apparatus.

Having thus de uuued the invention, what

T elaim as new and desire to secure by Let-
fers 3’nem of the United States 18—

1. A conveyer comprising a sectional car-
rving surface, the sections being connected
by means separate therefrom acting rigidly
uncler pressure in one direction, and ;ie\mh'
Llﬂd€1 pressure in an opposite direction.

2. A conveyer comprising a sectional tread
surface, and means separate from the sec-
tions connecting the same and acting rigidly
under pressure in one direction. and ﬂe\lb]
under pressure in an opposite direction.

3. A conveyer comprising steps, and a
series of linky connecting adjacent steps, and
‘mtuw rigidly and fexibly.

4 A conveyer comprising steps, and Tinks
connoulnv the steps at the front end only,
and acting uol&ly and flexibly,

5. An escalator comprising steps, means
to guide the steps in a pdh of travel. and
means connecting the :,xopg acting rigidly
during movement of the steps in mHowm<y
a cquhue, and fiexibly in following a cur-
vature reverse {o the first named curmtur

8. An esealator comprising meps means
to muci\, the sfepq in o path of travel, and
a chain connecting the steps acting rigidly
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during movement of the steps in following
a curvature formed by the guiding means,
and flexibly in following a curvature re-
verse to the first named curvature.

7. An escalator comprising steps, means
to guide the steps in a path of travel, and
a chain connectlno the steps at their front
end. the chain ‘mtlng rigidly during move-
ment of the steps in following a curvature
formed by the guiding means, and flexibly
in following a curvature reverse to the first
named curvature.

8. An escalator comprising steps, and
means connecting the steps and acting rig-
idly to maintain a uniform distance between
the steps during the transition stage of the
steps between the horizontal and the inclined
TUnS.

9. An escalator comprising steps, and
links connecting each step to an adjacent
step acting ugldly to maintain a uniform
distance between the steps during the tran-
sition stage of the steps between the hori-
zontal and the inclined runs.

10. An escalator comprising steps, and a
connection between each adjacent step com-
prising links connected to the front end of
the step, the links acting rigidly to main-
tain a uniform distance between the steps
during the transition stage of the steps be-
‘fween the horizontal and the inclined runs.

An escalator comprising a driving
wnee] steps, and links operable by the driv-
ing wheel connecting the steps, the links
acting rigidly durlnv movement of the steps
on the upper run of “the esealator, and flexi-
bly to accommodate themselves to the driv-
ing whesl.

12. An escalator comprising a sprocket
steps, and links opemble by the
sprocket wheel connecting the steps, the
links acting rigidly durmo' movement of the
steps on the upper run of “the escalator, and
flexing to make an approximate half turn
about the sproclet wheel.

13. An escalator comprising steps con-
nectmg different levels, links connecting the
steps, and means to prevent sagging of the
chain during the transition stfme of the
steps between the floor level and the in-
clined run of the steps. -

14. An endless conveyer comprising car-
rying sections, upper and lower runs, form-
ing an endless path of travel for the con-
veyer comprising horizontal and inclined
ways, curved ways uniting the upper and

lower runs, and a connection between the.

steps acting rigidly during movement of the
conveying “sections on the ways forming
the upper run, and flexibly during mov ement
of the carrying sections at the curved ways
uniting the upper and lower runs.

15. An escalator comprising steps con-
nected to a single driving chain construct-
ed to act rigidly and flexibly, and risers for

the steps constructed to accommodate the
chain.

16. An escalator comprising steps pivot-
ally cannected at one end only, to a single
driving chain, the chain being constructed
to act 1‘1g1dly and flexibly, and risers for the
steps coustl‘ucwd to accommodate the chain.

17. An escalator comprising steps each
bearing an axle at the front end, and a
smrle dr iving chain connecting the axles,
the chain immmg a rigid and Bexible con-
nection between the steps during movement
thereof in following reverse curvatures.

18. The combination with a series of steps;
and a driving chain therefor comprising an
endless series of sections acting rigidly dur-
ing movement of the steps in following one
curvature, and flexibly during m ovement of
the steps in following a reverse curvature. -

19. The combination with a series of steps,
and driving chain therefor comprising an
endless series of links forming sections act-
ing rigidly during movement of the steps in
follmvmg one curvature, and flexibly dur-
ing movement of the steps in following a re-
verse curvature.

20. The combination with a series of steps,
and a driving chain therefor, comprising an
endless serics of sections connected to the
steps, cach section comprising links form-
ing a rigid connection between the steps in
following one curvature, the said links flex-
ng durmn movement of the steps in fol-
lomnn a reverse curvature.

21 A conveyer comprising axles con-
nected to a driving chain arranged on the
longitudinal center line of the conveyer,
wheels supporting the axies, and means to
prevent bending of the axles by the down-
ward thrust of the chain.

92, A conveyer comprising step axles con-
nected to a driving chain arranoed on the
jongitudinal center of the step, wheels sup-
porting the axles, and means forming a bear-
ing for the axle intermediate the supporting
wheels.

23. A conv eym comprising an
nected to a single driving chain only, and
means to forin a bearing “tor the axle, said
means being connected With both the axle
and drwmw chain.

24, A conveyer comprising an axle con-
nected to a single driving chain only, means
forming a bealnw for the axle comprisiig a
roller, and member supporting the rolle.: on
the axle, said member being connected with
the chain,

25. A convever comprising an axle con-
nected to a single driving chain only, means
forming a bon‘mrr for the axle com prising a
pair of rollers, and members on_opposite
sides of the chain and connected thereto,
supporting the rollers on the axles.

26. A conveyer comprising an axle con-
nected to a single driving chain arranged on

axie con-
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the longitudinal center of the conveyer, sup-
porting wheels carried by the axle near the
ends thereof, and auxiliary rollers carried by
the axle intermediate the supporting wheels.

27. A conveyer comprising an axle, a
driving chain connected to the axle and ar-
ranged on the longitudinal center of the
conveyer, supporting wheels carried by the
axle near the ends thereof, an auxiliary
roller, a member supporting the roller on the
axle ‘intermediate the supporting wheels,
and g connection between the chain and said
member,

28. An escalator comprising a step hav-
ing an axle, rollers supporting the step, 2
chain connected to the axle and arvanged on
the longitudinal center of the step, and
auxiliary rollers carried by the axle and con-
nected to the chain.

29. An escalator comprising a step having
an axle, rollers supporting the step, a chain
connected to the axle, auxiliary rollers caz-
ried by the axle, means forming a tracleway
for the rollers, and an auxiliary trackway
positicned at a predetermined point in ths
run of the step and adapted for engagement
by the auxiliary rollers, the latter bearing on
the top face of the trackway,

30. An escalator comprising a step, a
single driving chain only connected to the
front end of the step, a roller connected to
he chain at its point of connection with the
tep, and a short run track forming a bear-
ing for the roller, to relieve strain on the
steps as caused by a thrust of the chain.

31. A step for an escalator comprisin

ribbed ir
i

4
¥
S

g g
tread surface and a plain face slotted
riger, the slot being open ended at its lower
and closed at its upper end.
£ step for escalators comprising a one
plece tread and riser, the riser being slotted.
33. 4 step for escalators comprising a one
piece tread and riser, the riser being slotted
and terminating inte bearings.
34. A step for an escalator having a plain
face curved riser, the riser being slotted.
35. A step for an escalator comprising
front and rear truck wheels, & tread and
riser formed in one piece, and bearings
forming an integral part of the one piece

end
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member, containing wheel carrying mem-
bers.

36. A step for an escalator comprising 2
one piece tread and riser, truck wheels, and
bearings forming an integral part of the
step containing wheel carrying members,

87. A step for an escalator comprising =z
one piece tread and riser, truck wheels, and
an axle supported by bearings forming an
integral part of the step, supporting the
truck wheels. : :

38. A step for an escalator comprising a
one piece tread and riser, inner and outer
truck wheels, an axle supported by bearings
forming an integral part of the step carry-

o tor an escalator comprising a
ce tread and riser, truck wheels, and
vearings forming an integral part of the
pporting the latter at the ends
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for an escalator comprising a
- tread and riser, Inner and outer

trucl wheels, and beavings formed inte-

grally with the step supporting the outer

dmyyoal 4

truck

series of

Ioayin e
bearing

links, one of the links forming a
al a point substantially mid way
for an adjoining link.

chain for conveyers, comprising a
series of links pivoted together, one of the
iinks forming a bearing at a point substan-
tially mid-way of its length, for the two ad-
joining links.

43. & chain for conveyers, comprising a
series of links pivoted together, and a mem-
ber ‘on one of the links forming a bearing
I to the two adjoining links.

A chain for conveyers, comprising a

- links, one of the links having a

member, and means on adjoining
apted to engage the said projecting
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member.
45. A chain for conveyers, comprising a

series of links, 2 member projecting Iaterally
trom one of the links, and means on adjoin-

ing links adapted to engage the member.

46. A chain for conveyers, comprising a
series of links, a member projecting from
one of the links at » point substantially mid-
way of 1ts length, and means on an adjoin-
ing link adapted to engage the said member.

£7. A chain for conveyers, comprising a

series of links pivoted together, a projecting
member on one of the links, and members
on the two adjoining links projecting to-
ward each other to bear on the said member.

48. 4 chain for conveyers, comprising a
series of connected links, o member project-
ing from one of the links, and a member on
an adjoining link projecting parallel with
the first named link adapted to bear on the
projecting member. A

49. A chain for conveyers comprising a
series of connected links, a member project-
ing from one of the links, and members on

the adjoining links projecting parallel with
the first named link adapted to bear on the

projecting member.
30, chain for conveyers comprising a
series ol connecterd Iinks, a projection on one

of the links, and members forming a part
of cach one

of the two links adjoining the
named links projecting parallel there-

i
L

: to engage the said projection.
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51. A chain for conveyers comprising a
series of connected links, two of the links
having members proiecting therefrom to-
ward each other, and a member on the link
intermediate the two links, adapted for en-
gqoement by the said projecting members.

52. A chain for a conveyer, comprising a
series oi connected links, one of the links
having a member adapted to bear on an ad-
joining link at a point intermediate the ends
thereot.

53. A chain for a conveyer, comprising a
series of connected links, two of the links
having a member adapted to bear on the

O

link intermediate thereof, at a point inter-
mediate its ends.

54. A chain for a conveyer campmsmg a
series of connected links, two of the links
having - members pro;ectmg toward each
other to bear on the intermediate link, af a
pom% intermnediate the )nfh thereof.

In testimony whereof, I have signed my
name {o this syui‘imtion in the presence
of two subscribing witnesses.

JESSE W, RENOC.

BrerasiL,

18

20



