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g citizen of the United States, residing in

~ The main object of my invention is to so
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~ Beit known that I, GEOrRGE AWHEELER, '

New York eity, borough of Brooklyn, State

of New York, have invented . certain Im-
provements in Moving Stairways, of which

" the following is a specification. ~ = -

construct- a stairway that its step sections

will be always in contact or substantially in.

- contact on the carrying run of -the stairway..

A further object of thé invention is to sup-

. port the step.sections independent of the |
o -Erive chain so that the drive chain on the re-
19

" tion of the step sections. =~ . ..

 The invention: relates still further to the

“ driven hand rail and other detail mechanism
“whieh will be described hereafter. . |

turn run can sag without affecting the posi-

" In. the accompanying drawings:

"
Y = L

" -per portion of my improved moving stair-

~-way; Fig. 1®, is a longitudinal sectional view
+ of the lower portion; Fig. 2%,'is a longitudi-.
‘nal sectional view of the upper portion of the |.
- structure, the steps and drive chain being
- removed; Fig. 2P, is a view of theTower por-
© tion of the structure; Fig. 3, is a transverse
~ ‘sectional view on the line 3—3, kig. 1%;|
Tig. 4, is a detached perspective view of 'one
of the links; Fig. 5% is a longitudinal séc-.
- tional-view of the upper portion of a& stair-
“way illustrating the moving hand rail and a
- modification of the mechanism for imparting
movement' to the steps; Fig. 5°;is a view of
. . the lower portion of the stairway illustrated
- in-Fig. 5*; Fig. 6, is a transverse sectional |
_ he line 6—6, Fig. 5°; Iig. 7, 18 a
- -sectional view on the line 7—7, Fig. 5*; lig.
8 is a sectional view on the line 8—8, Iig.
. .5b; Wig, 9, is a side view of a section of a
 band rail; Fig. 10, is a perspective view of
one of the step sections; Fig.'11, is-a per-
. spective view illustrating a portion of the
drive chain used in the construction shown
~ 1in Figs. 5* and 5°; Fig. 12, is a sectional view

Y
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7 view.on the

.40

45

|

" on the line 12—12, Fig. 5°; and Figs. 13 and

14, are sectional views of a stairway in which -

. the step sections travel In a reverse direction

i
¢ My stairway is of the type in which the
- step-sections form theincline stepped portion -

to the sections shown in Figs. 1* and 1P,

‘of the stairway and the upper and lower hori- _
~.>zontal platforms, the return run of the step | from each end of the step sections are flanged

carrying of

_ , , __Figure
1%, is a longitudinal sectional view of tne up-

| tion of the stairway.

‘these iugs- engage the step
‘described h_e-reafter. , ]I)}
tions, each step section is so shaped as to
form a tread d and a riser d’.  The risers are
backed off, as illustrated in .Figs. 1® and 1P,
so that the upper edge of one step will over-
hang the tread of the step section directly be-

- ;s"e_ctiolul'é.. -f!__a-S_Siﬂg under tﬁé_'carry’ing run. 55
‘What I mean by carrying run is that portion

of the stairway which is actually used for the

difficult ma;tiser to

joins the upper platform. By my invention
I am enabled to so assemble the step sections

“that there will be no appreciable gap at any
‘point throughout the carrying run. And by
{ my improvement I am enabled to make a
‘stairway in which only one step 1s out of
.alinement when being. transferred irom the

inclined to the horizontal way, or from the

‘horizontal to the inclined way, and I can use
a standard step section in constructing the
stairway as I do not -have to design the ind#:
‘vidual step sections according to the height of
‘the stairway. . - B

Referring 1n the first instance to Figs. 1°

to 4 inclusive, which show an ascending mov-
ing stairway, A is the drive chain made up ot

a series of links a coupled together by pins a'.

‘On-the ends of each pin are flanged wheels a* .
which travel on a track B and with which en-

gage the sprocket wheels B’, B? which are

assengers and in this instance
consists of the upper and lower platiorms
‘and the inclined step portion. T
- Heretofore 1t has been a _
properly construct a moving stairway, of the
type illustrated without causing a gap at the
‘point where the lower platform joins the in-
‘clined portion and where the inclined portron

60
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~mounted on shafts B?, B* respectively, having >~
their bearings in the frame of the stairway...
In this instence the wheel B’ is the driving.
wheel. Insome instances I may use a guard
! rail 5, as shown in full lines in Fig. 2°, for

- L]

90

holding down the chain A as it travels from . .

the lower sprocket wheel to the inclined por-
On each link 1s a lug ¢
having two steps,-as shown clearly 1n Iig. 4,
sections as fully

905

are the step sec-

100

low 1t and the step sections are so propor- .

tioned that the inner edge of the tread of each
- | step section will rest against the face of the
riser of the adjoining step sectioen, both on

the inclined and horizontal portions of the
carrying run.

Mounted on studs projecting

105-




2 .

wheels @, ﬁ!‘*,; the Whéels- & Proj ecting Eeyo.ﬁd |

- the-wheels @, as clearly illustrated in Fig. 3,
~and travel on different rails when on the hori-

zontal portion of the runs and travel onrails
of the same plane when on the inclined por-

“tion of the run, as clearly indicated in the

drawings. - C, € are the rails for the outer

- wheels d* and ', (V are the rails for the

10
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wheels @®.  The wheels in passing around the
ends. of the stairway. fravel in suitable

- grooves f, f’ in the end guides F, F'. The
- -groove f' 1s formed by continuations of the
~ rails C, (' and by a guard rail C® which forms

a continuation of the rail C? for the return run
of the step sections. The end guides are se-

cured to the framework of the stairway which

may be of any type desired according to the
character of the structure erected, and the
rails at the lower portion of thé stairway
forming the return guide f are adjustable so

as to take up any slack in the enchained step
' sections.

n the present instance the frame-

~work is slotted at c.and bolts ¢’ are provided

25

for fastening the rails in their adjusted posi-
tions. Other means may be designed for

- accomplishing this purpose. The shaft B*

1s preferably mounted in an adjustable bear-
ing b mounted in a slideway.b’ on the frame-

work of the stairway and the bearings can be

adjusted by set screws b as clearly shown in

Fig. 2*. Insome instances I may substitute

. sprocket wheels for the fixed guides at the

35

- said bars, _ |
‘each link snugly fits a bar while the other end
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end of the stairway. Mounted under the
tread of each step section is a bar.d? running

the full width of the step and in order to en-

“chain.the step sections I couplelinks I’ to the

as sh6%wn in Fig. 1* and one end of

is slotted as shown, so as to allow each step

section to have a certain freedom of motion {
‘particularly at the points where the step sec-

tions change direction of motion. The bars
@* are so situated in respeet to the chain A
that the stepped lugs ¢* will engage the bars
and 1mpart motion to the enchained step
sections. In some points of the travel one
portion of the stepped lug engages the bar, at
other points the other portions of the lug will
engage the bar and at still another point the
lugs project in front of the step sections pre-

~venting them spreading. This is particu-

larly the case when traveling to form the up-
per platform. - o

It will be noticed in. referring to Fig. 22
that the rails C, C’ on which the step sections

travel change from the inclined path to the

' u_p_{)er rorizontal path at an angle, while the
- rail

60

85

B for the chain passes from one to the.
other on a gentle curve, the same as is the
case m Kig. 2 where the lower horizontal
rails join the inclined rails, the tails for the
step sections being at an anglé while the rail
Bfor the drive chain is on a curve. Thus I
am enabled to form-a flat platform at top and
bottom of the stairway and steps on the in-

M

899,833

clined portion and transfer the step sections
from’ the horizontal portion to the inclined

ortion and from the inclined portion to the
Eorizontal portion without jar and without
opening spaces between the sections. It
will be noticed that the drive chain is not as

long as the endless chain of steps, terminat-

ing short of each end as it is only essential

rying run of the stairway.

to control the step sections while on the car-

- Referring now to Fig. 1* the lugs @ of the

chain, which are preferably arranged at the

pivot points of the links, rise as the chain
passes around the wheel B* until the portion

1-of the lug engages the rod d? of a step sec-
tion D pushing the step section forwardp until
1t reaches & point where it is about to be
transferred from the lower horizontal rails to
the mnclined rails, then the rail B is so curved
that the chain is moved closer to the step

sections and as it is traveling in a shorter
path the portion 2 of the lug will engage the

rod d* of the step section pushing the step

‘section up the-inclined rails, as indicated in

Figs. 1® and 1?2, the portion 2 of the lug re-
maining in engagement with the rod d* until
the step section reaches a point where it is

‘about to be transferred from the inclined
ralls to the upper horizontal rails, then, owing

to the gentle eurve in the rail B at this
pownt, the chain A gradually moves away
from the step section and consequently the
lug a® 1s Witﬁ

consequently of the chain. As the step sec-

‘tion must travel up the inclined rail and be
transferred at-an angle to the upper horizon-
tal rail its path is longer than the path of the

drive chain and as it is perfectly free at this
point it 1s forced forward by the step section
following it which is still under the cantrol

of the chain and prevented moving too far by

the preceding step sectipn, so that it is then

-at the point where it changes from the incline

to the upper horizontal path under the con-

‘trol of the two step sections on each side of it

drawn leaving the rod. and its.
step section-free from control of the lug and

70
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Thus preventing formation of any space at

the point between the upper landing and the o
inchined steps. "Heretofore it has always
been’a difficult matter to-keep the steps in

contact at this point. By making
the links D’ slotted at one end I am enabled

each of

1156

to allow each step section, at the points where -

they change direction of movement, to have
a certain amount of independent motion as
described above. | ' -
~ In order to prevent the step sections part-
ing-while on the upper horizontal run I bring
the rail B for the cﬁ

respect to the step sections that the lugs ?

will project in the path of the rods d? of cach

120

ain to such a position in

125 .

step section and, owing to the fact that the .-

enchamed step
path than the drive chain A, the lugs pro-
Ject 1n front of the rods, as indicated in Fig.

sections travel in a longer -

130



18 at ‘the upper pletferm, thus preventmg"
the step sections. separating on the upper

- platform. As soon as the links of the chain

A pass around the head wheel the lugs are

‘the step sections are free to travel on their

“rails around the end F” and return on-the
rail C2.  As the step sections pass under the"
- head wheel B’ the portion 2 of the lugs a*

10 engage the rods d* of the step eectmns and

push them forward on the return run until

 the step sections free themselves as they
| 'pass down the inclined return. rail. Thus 1t

~will be seen that the stairway is so con-
15. structed that the step sections are arranged
~ totravel in a given path and are driven.by a.
- drive chain arranged to engage each step sec-
 tion,but the stepsections are free of the chain

_at the points-where they change direction of
20 movement on the carrying run of the stair-
~ way so as to prevent any gaps or openings

- at these points, the step sections on the en-
tire cerrymg run being cloee together at all-

- times.
25  H is the lower ﬁxed platform from under

- tions pass.
'30°  While Figs. 1* and 1b ﬂlustrete a mevmg

- stairway of the ascending type, I may use
~ the same construction for a stairway of the |
- descending type as well, by merely adjusting -

the drive chain in respect to the step sec-

35, tions so as to. brmg the lugs on the opposite
“sides of the rods on the return run from that
shown in Figs. 1* and 1*in order that the said

~ lugs will engage the step sections on theé re-
~ turn run.and move them up to allow the
40 steps to descend on the carrying run. The
~rails and wheels of the step sections are con-
. cealed at all points throughout the stairway

by sheathing w which may form pa,rt of the
“main frame W of the stairway. Upon this

45 sheathing I mount the guards’ K, K, one or:
both of which may act as supports for the_

. moving hand rail M.

50 Figs. 52, 5°,7,8 and 9, I have shown details

the upper edge of each guard K is a channel
k for the passage of the section m of the mov-

able. hand rail M. The section m’ of the |

- 55 hand rail is greater in diameter than the sec-
~ tion m and rests in the groove k', Fig. 8, and
the two sections m, m’ of the hand ra,lls are

made of spring wire coiled as shown, one sec-
- tion being interlaced with the other, as shown
- 60-in Figs. 8 &nd 9. In the present mst ance. the
- sectlon m 1S bent slightly to form a loop m?

- so that coils of the section m' will 1eedﬂyf
interlace with the said section m. This

hand rail M 1Ipeesee around. shea,ves N N,
65 at ea,eh end of the e'ue,ld K end in the pres—-

ing sheave. The sheave N may. be Hrwen

| by a chain or belt n, as Indicated 1n ¥ig. 57

| from the driving shaft for the chain. A
5. withdrawn from ‘the path of the rods d* and

casing k* is fmmed at the lower end of: the

_cru&rd K for the purpese of inclosing a por-

"tlen of the hand rail « 6 thlb end of the stau-—
wa

f ‘he wire. f‘rom whleh the spu al hend rail is
made is of suflicient strength to prevent the
hand rail opening to such an extent as to al-
low the fingers of the person being carried by
the platfulm catching between the convolu-
tions'of the hand rail.  In some instances the
exposed portmn of the hand rail may be pro-
vided with a cover without departing from
the main feature of the invention. In the
present instance, as 1lltletreted m l*lfr 7, the
“driving sheave N has a deep groove to receive
‘the portion m of the hand rail and has teeth
on each flange » which engage the portion
m’ of the hand rail.  In sonre 11181:&11{ es how-
‘ever, this construction need not-be used as
the hand rail, due to its spring, is always

| under tension and the friction may be sufh-
~ which the step sections emerg e to form the

moving lower pletform and H’ is the fixed
upper pletform undey whmh the step SeC-

cient to-drive the hand rail.  The hand rail
is preferably driven at the same speed as the
,'1110V111g portion of the stairway and while it

[frefereble to have 2 moving hand rail it .
wil

_ be understood that in some mstencee
this hand rail me} be dispensed with. - ~

~ Figs. 12 to 4 inclusive, show the preferred
form of construction, but I may use the con-

struction 1]1ustra,teu_m Fig. 52 and Figs: 5P,

6, 10, 11" and 12.  The step sections are.

-preferebly of the saine shape as the step sec-

tions illustrated in Figs. 1* and 1° and the
rails C, C"are of the same type and bear the
same- relatlon to each other.  As shown in
Fig. 10, the step section has the tread por-
“tion d, the riser portion d’ and the two flanged
wheels: d?, d* similar to the step section pre-
viously described. The chain A’ in this in-
stance travels on. ‘the rail B* while on the
carrying run and on the rail BY while on the
return run. There js' a. certain distance,

- however, between the tpper end of the stair-
In Fig. 3, I have shown the fruerds K and 1|

the return runs of the hand rails M, while in.

‘descend where 1t 1s free to sag, as clearly

i shown in Fig. 52, and also at the point pre-
of the conetructmn of said hand rail.  On-

‘vious to tummg from theTlower run to the

upper run. At other points_the chain A’ is
under the control of the rails. In this in-
stance there is a guard rail B at the point

swhere the rail B® curves from the lower hori-

zontal path to the inclined path and there is
a guard rail B® above the rail B, as shown in
the draw ings.  In this instance the chain i is
‘made up of a series of links @* arranged in
pairs and each pair spaced 2 distance apart
and ‘conneeting the pairs .ot links are cross

| bars @®which form an endless rack with whuh

._'ent lIlgta,nee the upper shee,ve l\i is tho driv-

7u.- |
75'
80
S
90

95

100

105

110

wWay and the pomt where the ¢hain turns to

115

120

125

engages the driven sprocket wheel G which' -

1S meenteu on the driven shaft G’. The
eprock.et wheel 1s so situated that 1t engages

. .
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the ca,rljying.run' of .the chain directly below

10

the upper platform and also engages the re-
turn run of the chain, preferably before it

makes the descent on the return run. The |

form of chain 1s illustrated clearly in Fig. 11.

Lanks 4 are attached to the pivot pins which.

connect the links of the chain and these
links are slotted at 7’ for the reception of the
rods ¢ which are mounted on the step sec-
tions. These rods are similarly mounted

“to the rods @* shown in Fig. 12, "By the use

of these links the step sections are connected

individually to the drive chain A’ and are
drawn forward by the said drive chain
through the iedium of the links, but it will

be noticed that at the points where the step

sectlons change direction of movement they |

- are free and are moved forward by the suc-

ceeding step sections. .

Referring to Fig. 5° the step sections
emerge from under the lower platform H and
are arawn forward by the drive chain until
they reach a point where the step section is
to be transferred from the horizontal rails to
the mclined rails. The chain in this in-
stance travels on a gentle curve while the

- rails for the step sections meet at an angle,

35

thus the step sections at the angle are free
from tlie direct control of the chain and are
pushed forward by the succeeding step sec-

‘tions, thus closing any gap which would ordi-
 narily occur at this point and will allow the

step sections to transfer from one track to
another without jar. When the step section
18 fully.on the inclined rail the rod e is again
engaged by the link and the step section is

~drawn up the incline tracks until it nears the

~ point where it is to be transferred to the hori-

- chain A’
-close together at the point where the inclined

zontal tracks. At this point the rail B® is
shaped so as to come closer to the path of the

step sections and consequently the rod e will |

travel in the slot v’ of the links 4, as indicated

i Kig. 52, allowing the succeeding step sec-
tions to push the step sections at this point

until the wheels of the step sections are on

the horizontal tracks when the individual

steps again come under the control of the
Thus the step sections are forced

portion of the stairway joins the upper hori-
zontal platform, closing all gaps or spaces.

- -As the step sections turn around the head

55

60

guide I’ they are again free of the chain A

“and remain free until the wheels of the ¢hain

are caught by the rail BY the chain being
free to sag between the head guide and the

rail BS. At this point of the return run the
sprocket wheel cngages the chain so as to |
carry the chain and its step sections forward

and allow the step sections to descend by

- their own weight, having a limited motion

65

rrespective of the chain, the step sections
are then free of the chain until the base-

guide 1s reached then the chain pulls the step

899,233

{ them from under the platform H. The basé

section 2" in which the groove #* is formed

may be made adjustable in the same manner

as the lower portions of the guideways illus-
trated m Fig, 2P, '

In FKigs. 12, 13 and 14, I have shown a
stairway in which the travel of the carrying

run is in the reverse direction to that shown
in Kigs. 5* and 5°, the stairway being de--

signed for the purpose of carrying a passen-
ger from the upper floor to the lower floor.
In this mstance 1 place of the slotted links
which allow the step sections to have move-

connected to the rods ¢’ -6f the step sections
D’ without lost motion and the links are con-

70

ment in respect to the chain the links ¢ are =
80

nected to the chains A? without lost motion.

The result attained by the construction

heretofore described is attained in this case

by curving the rails for the carrying chain at
the point where the inclined portion joins
the horizontal portion in such a manner that

89

no gaps will be formed between the step sec-

tions.

Ieclaim: - |

1. The combination in a moving stairway,
of & series of step sections arranged to trave!
In a given path, a chain arranged to drive
said step sections, said step sections being
free to lag at the points whére they change
direction of movement on the carrying run,
substantially as described.

2. The combination in a moving stairway,
of step sections, guides therefor, an endless
drive chain, guides for said chain, the guides
for the steps being at more of an acute angle
than-the guide for the chain at the po
where the direction of movement is changed,
substantially as deseribed.

3. The combination in a moving stairway,

of step sections, guides therefor, an endless

drive chain for the step sections. onides tor
the chain, the guides for the scep sections at
the points where the horizontal portions of
the stairway join the inclined portions being
at an angle and the guides for the drive chain
being on a curve, substantially as described.
4. In a moving stairway, the combination
of step sections, guides therefor, a drive chain
for sald step sections, guides for the drive
chain, the two guides being so formed that
the step sections will travel in a relatively
fonger path than the drive chain at the point
where the direction of movement of the step
section is changed, so as to keep the sev-
eral step sections in contact
substantially as described.

at this point,

90

90

100

int

110

120

5. The combination in a moving stairway, -

of step sections, links connecting the sections,
a drive chain having portions engaging said
sections, guides for the. step sections and
guides for the drive chain, the guides for the
step sections being at an angle at the point
where the change of direction of movement

sections up through the base guide, drawing | occurs, and the guides for the chain being on

130



6. The combmatmn ina mowng stalrway ,

;'-of a series of step sections, links cannecting
-the said step sections, a lmk drwe chain hav-

~_ ing projections: armnged to engage the. step

. secttons; rails upon which the step sections |

-~ travel, an.d a rail upon which the drive chain

15

-_'_travels on the ca,rrymﬂ' run su%stantlally as

descrmed

connecting the step sections, a drive’ cha,m a

- .. rail upon which the drive chain travels on tne-
-carrymg run, and:lugs on the ~hain engaging

the step sectlons suhstantmlly as descnbed

8. The coml:m&tmn in & moving stairway,
of uppel and lower horizontal raﬂs inclined
- rails, step sections havmg wheels . arranged

-~ to: travel on said rails, a cross rod on each step

- section, a drive. cham arranged to travel un-
“der the step sections an the carrying rum, a
rail for supporting said chain on the carrymﬂ' _
‘run, wheels around which the chain passes,
S and ‘lugs on the chain arranged to engage
- with the rods on the step sectlons substan—-

- 25

- tially as described.’

30

35

40

sectlons a1'=

- other and. forming an endless chain of steps,

50

55

GO

':-Wa

-~ travel on said 1&115 links connecting t

- tions to form an e.ndless chain, one end of the
links being slotted so as to allow a ‘certain
amount of lost motion, and a drive chain by
‘which motion is imparted to the step sec-

~an endless drive chain, a rail for supporting |

said ‘drive chain .on tlle calrymo run of the

- stairway, said chain having lugs arranged to
“ .-engage the bar, substantlaﬁy

as: descl ibed.-
. The wmbmatwn 1 2 moving stair-

'Way, of upper and lower Lorizontal rails and

inclined rails, step sections . arran%ed 1o

e sec-

tlons ‘substantially as desu‘lbed

. The combination in a moving stan—--
of upper awed lower horizontal rails and. |
?..1nc med mlls

: Ty

, 7. The, comhmatlon in a movmg stau Way?-_' -
o of upper, and lower horizontal ralls and in-

- clined rails, step sections, wheels on said step
':.'sectlons arr anﬂed to tr a,vel on said rails, links

wa {f

inclined rails,
‘travel thereon a. bar on each step section,
Iinks extendmn‘ from one bar to the other )
slotted to allow a 80
certain amount of lost motlon an endless

9. The combma,tlon in a moving stmrway
-~ . of upper and lower horizontal 1"&118 and in-
~ clined rails,said inclined rails joining the hori--
< zontal: mlls at an angle ste
.. ranged to’ tra\ el on sald raﬁ)s, an endless
drive chain arranged to engage the said step
sections, spmcket wheels around which the
. _-drive chain passes, a supporting rail for said |
~-chain having upper and lower horizontal sec- |
. tions and an inclined section, the joint be-
tween.the inclined section and the horizontal
R sectmn bemg on a cur fe, substantmlly as de- |
10 The combmablon in a moving stau—
. wa

- of upper and lower hmlzontal ralls and
45 1

e med rails,

two steps substantially as described.

links - extendmg from one bar to the other
one end of each link being slotted to allow a

certain amount of lost motion, an endless
drive cham sprocket wheels around which
‘the said cham passes, a rail for supporting 70

the drwe chain on the horizontal run, and

lugs on the drive chain arranged to engage
“the bars and drive the step sectlons substan-
+ tially as described. |

13 The combination 1n a movmg stair- 75

of upper and: lower horizontal rails and
step sections .arranged to
one end of each link being
‘drive chain, sprocket wheels around which"
the said chain passes, a rail for supporting.

the drive cham on the horizontal run, and

bars and drive the step. scctmns the said

-rail for the drive chain being in such relation
“to the rails of the step sections that the lugs

will be disengaged from the step sections at

14. The combination in a mmmg stalr—-
way, of step sections, rails upon which said

other step of the lug is in engagement with
the step sections, substan‘tlally as described.

15. The combmatlon of a movmg stalr-

wire coll.

17.. A link fof a traveling stairway having
3] lurr at one end, said lun' notched to form

. The ecombination in a mmmg stan‘-
wa}, of step sections, links connecting -the

‘step sections so as to form an endless chain
of steps, guides and rails so formed that the

return run of the step sections will be under

tween the two runs, sprocket wheels around
which the drive chain asses, said drive

| chain bemn‘ shorter than the endless chain of

steps, the said step sections being free to lag

at the points where they change ‘direction of
‘movenent on the car rymn* run, Substa,ntl ally

-as deseribed.

- 19. The combmﬂtlon of upper and lower
horizontal rails, inclined 1&112 step sections
arranged to tr avel on said 1&113 a. drive chain

step sectmns arranged to 1 for (11 ving said step sections, U'uldes at each

'_'a curve at thls pomt substantlally as de—- { travel thereon a bar on ea,ch step sectmn 65
seribed. : .

lugs on the drive chain arranged toengagethe 85

.| the point where the step sections change di- 90
‘rection of movement substantlally as de-

I cribed

step sections travel, an endless drive.chain 95
“having lugs thereon, each lug having two
| steps so that on cer tain pmtlons of the run
‘one step is in engagement with each step sec-
tion and at othel portlons of the run the

10( -

__way and & hand rail therefor having its ten-
sion member composed of a qpnally wound
R 109
'16. ‘A link for a tr avelmcr stmrwa,y havmt:r -
a p1 ojecting lug thereon notched to form two
“steps, subst&ntlally as described.
step sections - arranged to |-
travel on said rails, a bar on each step sec- |

11¢
- “tion, links. extendmﬂ' from one bar to the |

115

‘the carrying run, a drive chain mounted be-

120

125




-

S

end of the stail*znray for the step sections, the -
“guides at the lower end of the stairway being !

-_ adjustable, substantially as described.

o

10

15

20

_2_5 |

- said rails, a rod on each step section, a drive
- chain mounted under the step section on the

40

Do

sald chain, stepped

20. The combination of upper and lower
horizontal rails and inclined rails, step sec-

tions arranged to travel on said rails, upper

‘and lower return guides for the step sections,

means for adjusting said. guides, an endless
drive chain, sprocket wheels around which
the drive chain passes, a rail for supporting
the said chain on the carrying run, and ad-
justable bearings for the lower sprocket
wheel, substantially as deseribed. |
21." The combination in a moving stair-
way, of side rails having upper and lower
horizontal portions and inclined portions,
step sections arranged to travel on said rails,
a drive chain centrally situated in respect to
the side rails and arranged to engage the ste
sections to drive the same, sprocket wheelg
around which the said chain passes, and rails

‘for the said chain arranged at the center of

the stairway, substantially as described.

22. The -combination in-a moving stair-

way, of rails having inclined and horizontal
portions, step sections arranged to travel on

carrying run and having lugs engaging the
rods of the step sections, a rail for the said
drive chain, said rail being so arranged in

respect £o the rails of the step sections that
the lugs will engage the rods of the step sec- |
-tions on the mechned carrying run and be

drawn away from them as the step sections
are transterred from the inclined to the hori-
zontal portion of the rails and then advance
in front of the rods, the whole of the step sec-
tions being 1n position while traveling on the
upper horizontal portions of the rails, sub-
stantially as described. ..

23. The combination in a moving stair-
way, of rails having a lower horizontal por-
tion and an inclined portion joining the said
horizontal portion at an angle, step sections
arranged: to travel on said rails, a rod on each
step section, an endless «hain arranged to
travel under the ste

Eigs projecting from the
sald chain and arranged to engage the rods

~of the step sections, one step of the lngs en

gaging the rods of the stepisections while the
step _sections are traveling on the lower hori-

zontal portion of the rails, the other step of
each lug engaging the rods of the step sec-
tions while op' the sinclined portion of the

rails, substantially as described.

24. The combination of two sels of rails, |

.
e o,

sections, a rail for the |

899,933 :

cach having upper and lower horizontal and

inchined portions, the said rails heing on the

' same plane on the melined portion and one

set of ralls being elevated above the other on
the horizontal portion, the hovizontal por-
tion of said rail joining the inclined portion

‘at an angle, step sections having wheels ar-

ranged to travel on said rails, the forward
wheels traveling on one set of rails and the
rear wheels traveling on the other set of rails,
an endless chain for driving said step sec-
tions, a rail upon which the chain travels on

the carrying run of the stairway, curved por-

tions uniting the upper and lower horizontal

portions of said rail with the inclined por-.

tion, the parts being so arranged that each
step section will be free at the point where it
changes direction of movement, substan-
tially as described. -

60

65

70

25. The combination with a moving stair- .

way of a hand rail consisting of an endless

‘belt providing a hand rail gripping surface

and consisting of a spirally wound wire coil.

26. The combination in a moving hand
rail consisting of two endless spirally coiled
sections; one interlaced with the other, one
torming the handhold and the other forming

‘a guide, supports for said hand rail and driv-

ing means, substantially as deseribed.

27. The combination in a stairway, of a
guard at the side of the stairway, a groove in
the guard, a hand rail made in two sections,
one section less in diameter than the other,
the smaller section. being mounted in. the
groove and the large section forming the
handhold, and means for driving the hand
rail, substantially as described.

28. A moving hand rail consisting of two
spirally coiled sections, one interlaced with
the other, substantially as described.

29, A moving hand rail consisting of two
spirally coiled sections, one section Dbeing
greater 1 diameter than the other, the two
sections being interlaced, substantially as
deseribed. | _

30. The combinalion in a moving stair-
way ot guides, a hand rail consisting of a con-
tinuous symmetrically wound spiral wire
coil, with means for retaining said coil on
sald guides. _

In testimony whereof, I have signed my
name to this speciication, in the presence of
two subscrining witnesses,

GEORGE A. WHEELER.
Withessoy: -

Jonx J. McGroNgew,

80
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