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UNITED STATES PATENT OFFICE. 
ESSE W. RENO, of NEW YORK, N. Y., ASSIGNO3, ag GTS EVA.O.R, COREPAINS, O3. 

JEBSEY CITY, WEW JERSEY, A COR2OSAToS OF is E.; 33SE 

COAWEYER. 

g.,288,396. 
Application filed february 8, 1916. 

To till hon it may concern. 
Be it, known that I, JESSE W. RFNo, a 

citizen of the United States, residing in 
New York, in the county of New York and 
State of New York, have invented a new and 
useful improvement in Conveyers, of which 
the following is a specification. 

Miy invention 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 
plication, Serial No. 13,303, filed March 10, 
1915, Patent No. 1,178,102, April 4, 1916. 
One of the objects of the invention is the 

provision of a driving chain for the esca 
lator involving improved features of 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 simple 
manner certain difficulties as will be herein 
after 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 
pace, as compared with other types of 
Scalators, is very marked. 
Cther objects of the invention will appear 

more fully hereinafter, the novel combina 
tions and arrangements of parts being set 
forth in the appended claims. 

In the accompanying drawings, Figure 1. 
illustrates in longitudinal section, 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 portion of the 
driving chain of my improved construction, 
and Fig. 4, illustrates with certain parts in 
section, substantially an elevation of Fig. 3, 
with a step shown in addition thereto. 

She 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 may 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 
tai web D' forming an integral part of a 

S 
4). 

Specification of Letters Patent. Patenied Dec. 3, 1918. 
Serial No. 76,835. 

one-piece step frame E. The ribs are so 
spaced as to produce a shallow groove F 
therebetween. A usual form of comb land. 
ings.G, are provided at the floor levels, the 
landings having teeth or prongs adapted to 
register with the grooves if of the steps. 
Each step proper, as hereinbefore pointed 

out, may be made up in one piece or cast 
ing, comprising more essentially the hori 
Zontal Web D', and a plain curved riser R. 
The riser at its lower end terminates in 
bearings 1, in which are contained pins 2, 
carrying a pair of inner truck wheels 3, 
these wheels being flanged. A pair of outer, 
or what may be termed the front truck 
wheels 3 are carried at the outer ends of a 
transverse axle 4, supported by a pair of 
Separated bearings 5, 5’, 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 
6, 6'. 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 carriages such as 7, 
the lower carriage being foating, and con 
nected to a tensioning device S. - 
There is provided for the purpose of driv 

ing the steps, a single endless chain, ii, ar 
ranged 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 and providing slotted risers to 
accommodate the chain is shown and de 
scribed 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 i 
will now point out in detail. 
The driving chain in the present instance 

comprises a series of links 10 pivotally con 
nected with the step axles to form the end 
less chain . The driving chain passes 
around sprocket wheels S, S', at the upper 
and lower landings, respectively. Either 
one or both of these sprocket, wheels may be 
driven from any suitable source of power. 
The sprocket wheels are preferably 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 thei'e4)f 
forming the connection between the step 
axles 4, will form a rigid or straight line 
connection 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 
flex or bend around the sprocket wheels S, 
S', 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 a 
number of links, the latter in the present, 
instance being three in number, which i will 
designate 10'. 10'. 10'. The links 10' and 
10' 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 lugs 
13, there being formed integrally with each 
of the links i0', 10' a pair of arms or pro 
jections 14, 14, respectively, which co-act 
with the lugs 13, 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 both rigidly and flexibly during the 
path of movement of the steps, these oppo 
site or reverse actions of the chain being 
caused by the novement of the steps in foi 
io wing the reverse curvatures of the track 
rails which guide the steps in their travel. 

it will be pointed out here, that with the 
use of an ordinary driving chain without 
this rigid characteristic, there is a tendency 
for the chain to Sag, between its points of 
connection with adjacent steps, the Sagging 
being greatest during the transition stage 
of the steps between the horizontal and in 
cline run at the lower end of the escalator, 
and gradually diminishing as the steps 
reach the top landing. This sagging of the 
chain is objectionable for the reason that it 
callses the leads of the steps to rub against 
the risers of adjacent steps. this resulting in 
wear and noise and a possibility of accident. 
The present invention entirely overcomes 

these objectionable features, and affords ad 
vantages of importance. for the reason that 
the links serve as straight rigid bars connect 
ing adjacent axles. This rigid connection in 
effect, maintains a uniform relation between 
{he tread of one step, and the riser of an ad 
jacent step, and thus admits of the use of a 
plain curved riser as is herein illustrated, 

instead of a ribbed riser as provided in my 
allowed application. 
Another difficulty encountered in this class 

of apparatus, is occasioned by a downward 
thrust of the driving chain, this action tak 
ing place at the curved track polition of the 
escalator which connects the incline working 
run with the upper horizontal run. This 
actio), imposes a severe strain on the steps 
particularly at the point of connection be 
tween the step and the chain, and in appa 
l'atus heretofore used, the parts forming the 
connection between the step and chain were, 
in Order to withstand this strain, of large 
dimensions and weight to an objectionable 
extent. According to the present invention 
eliminate the use of weighty parts of large 

dimensions, and meet the difficulty in a 
simple and practical manner by associating 
with each step axle 4, a pair of rollers 20. 
the latter being callied by members 15 con 
nected to the axle by cotter pins 16. The 
member's 15 are provided with lugs 17, form 
ing a slot into which fit pins 18 formed 
integrally with the links 10'. The rollers 
are adapted to coact with a pair of short 
length rails 19 positioned at the point above 
noted whereat the thrust takes place. With 
this arrangement the entire downward 
thrust of the chair, at the point indicated is 
taken up by the rollers 20 and their coacting 
tracks, thus relieving the step axles from 
strain, and permitting the use of axles of 
comparatively small dimensions and light 
weight, these items of course being of con 
siderable importance since they tend nate 
rially to reduce the cost of the apparatus. 

Having thus described the invention. what 
claim as new and desire to secure by illet 

ter's Patent of the United States is:- 
1. A conveyer comprising a sectional car 

iying Surface, the Sections being connected 
by means separate there from acting rigidly 
under pressure in one direction, and flexibly 
under 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 flexibly 
under pressli'e in an opposite direction. 

3. A conveyer comprising steps, and a 
series of links connecting adjacent steps, and 
acting rigidly and flexibly. 

4. A conveyer comprising steps, and link 
connecting the steps at the front end only, 
and acting rigidly and flexibly, 

5. An escalator comprising steps, means 
to guide the steps in a path of travel, and 
means connecting the steps acting rigidly 
during movement of the steps in following 
a curvature, and flexibly in following a cur 
Vature reverse to the first nailed curvature. 

6. An escalator comprising steps, means 
to guide the steps in a 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. 

T. An escalator comprising steps, means 
to guide the steps in a path of travel, and 
a chain connecting the steps at their front 
end, the chain acting rigidly during move 
lent 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 

S. 

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

11. An escalator comprising a driving 
wheel, steps, and links operable by the driv 
ing wheel connecting the steps, the links 
acting rigidly during movement of the steps 
on the upper run of the escalator. and flexi 
bly to accommodate themselves to the driv 
iing wheel. 

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

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

14. An endless conveyer comprising car 
iying Sections, upper and lower runs, form 
ing an endless path of travel for the con 
yeyer 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 movement 
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 connected at one end only, to a single 
driving chain, the chain being constructed 
to act rigidly and flexibly, and risers for the 
steps constructed to accommodate the chain. 

17. An escalator conia prising steps each 
bearing an axle at the front end, and a 
single driving chain connecting the axles, 
the chain forming a rigid and flexible 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 movement 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 
following 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 series of sections connected to the 
steps, each section comprising links form 
ing a rigid connection between the steps in 
following one curvature, the said links flex 
ing during movement of the steps in fol 
lowing 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. 

22. A conveyer comprising step axles con 
nected to a driving chain arranged 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 conveyer comprising an axie con 
nected to a single driving chain only, and 
means to for in a bearing for the axle, said 
means being connected with both the axle 
and driving chain. 

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

25. A conveyer comprising an axle con 
nected to a single driving chain only, means 
forming a bearing for the axle comprising 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 
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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 a connection between the chain and said 
member. 

28. An escalator comprising a step hav 
ing an axle, rollers supporting the step, a 
chain connected to the axie and arranged on 
the longitudinal center of the step, and 
auxiliary rollers carried by the axle and con 
jected to the chain. 

29. An escalator comprising a step having 
an axle, rollers supporting the step, a chair 
connected to the axle, auxiliary rollers car 
lied by the axle, means forming a trackway 
for the rollers, and an auxiliary trackway 
positioned at a predetermined point in the 
run of the step and adapted for engagement 
by the auxiliary roller's, the latter bearing on 
the top face of the trackway, 

80. An escalator comprising a step, a 
single driving chain only connected to the 
front end of the step, a roller connected to 
the chain at its point of connection with the 
tep, and a short run track forming a bear 
g for the roller, to relieve strain on the 

S 

S 

steps as caused by a thrust of the chain. 
31. A step for an escalator comprising a 

ribbed tread surface and a plain face slotted 
riser, the slot being open ended at its lower 
end and closed at its upper end. 

32. A step for escalators comprising a one 
piece tread and riser, the riser being slotted. 

33. A step for escalators comprising a one 
piece, tread and riser, the riser being slotted 
and terminating into 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, a tread and 
riser formed in one piece, and bearings 
forming an integral part of the One piece 
member, containing wheel carrying mein 
bers. 

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

37. A step for an escalator comprising a 
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 
foring an integral part of the step carry 

3 

ing the outer truck wheels, and additional bearings forming an integral part of the step 
supporting the inner truck wheels. 

39. A step for an escalator comprising a 
One piece tread and riser, truck wheels, and 
bearings forming an integral part of the 
step, supporting the latter at the ends 
thereof. 

40. A step for an escalator comprising a 
One piece tread and riser, inner and Outer 
truck wheels, and bearings formed inte 
gially with the step supporting the outer 
truck wheels at the front end of the step, 
and the inner truck wheels at the back end 
of the step, 

4i. A chain for conveyers, comprising a 
Series of links, one of the links forming a 
bearing at a point substantially mid way 
thereon for an adjoining link. 

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

48. A chain for conveyers, comprising a 
Series of inks pivoted together, and a mem 
ber on one of the links forming a bearing 
comimon to the two adjoining links. 

44. A chain for conveyer's, comprising a 
Series of links, one of the links having a 
projecting member, and means on adjoining 
links adapted to engage the said projecting 
member. 

45. A chain for conveyers, comprising a 
Series of links, a member projecting laterally 
iron, one of the links, and means on adjoin 
ing links adapted to engage the member. 

46 conveyers, comprising a - ii) 8. A chain 
Series of inks, a member projecting from 
One of the lini's at a point substantially mid 
Way of its length, and neans on an adjoin 
ing link adapted to engage the said member. 

47. A chain for conveyers, comprising a 
series of links pivoted together, a projecting 
member on one of the links, and members 
On the ivo adjoining links projecting to 
ward each other to bear on the said member. 

48. A chain for conveyers, comprising a 
series of connected links, a 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. 

49. A chain for conveyer's 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 mained iiiik adapted to bear on the 
projecting meinber. 

50. A chain for conveyer's comprising a 
series of connected links, a projection on one 
of the links, and illenbei's forming a part 
of each one of the two links adjoining the 
first named links projecting parallel there 
with 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 projecting therefrom to 
Ward each other, and a member on the link 
intermediate the two links, adapted for en 
gagement by the said projecting members. 

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

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

its 3 --- 

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

54. A chain for a conveyer comprising a 
series of connected links, two of the links 
having members projecting toward each 
other to bear on the intermediate link, at a 
point intermediate the ends thereof. 

in testinomy whereoi, have signed my 
name to this specification in the presence 
of two subscribing witnesses. 

ESSE W. RENO. 
Fitnesses: 

JARIES G. BETHELL, 
W. H. BRADY. 
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