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To all whom it may concern: ‘

Be it known that I, Crraries I). Seeser-
GER, 2 cxh/en of the Uriited States, residing
at New York, in the county of New York
and State of New York, have invented cer-
tain-new and useful Improvements in Con-
veyers, of which the following is a specifica-
tomn, reference being had therein to the ac-
companying drawing.

This invention -has reference to certain
improvements in that class of conveyers em-
ployed for transporting passengers between
dificrent floors or h\'eIS' and the features
and objects of the same will be pointed oub
in th}e accompanying descr m‘uon.

He invention consists of the organiza-
and arrangements of parts hereinafter
,)‘Lrtleuluﬂy described and then pointed out

n the accompanying claims. ‘

In the accompanying drawings—Figure 1
ig a view in sids elevation, par‘dv dingram-
natic, of a traveling stairway embodying
my present invention and arranged for
transporting in either direction, with one
hand-rail omitted; Fig. 2 is a plan view of
the same s showing bmh hand-vails; Fig. 3 is
8¢ lingrammatic view in side Plemtmn 01 the

_»mwer landing showmg i mech ed arfimge-

w
t

40

45

ment of hand rail; Fig. 4 is a p lan view of
the censtruction shov’r in I‘lo' 8; Tig. bisa
side elevation of one of the sie”) umts and
associated links; Fig. 6 is a view in froit
elevation of the same; Fig. 7Tis a plan view
of the same; Fig. 8 is a side view of one of
the members of the carriage through which
the traveling stairway passes from one run
to dw other; Fig. 9 is o section ca the line
§—8 of Tig. 8 Iig. 1015 & view in side ele-
vation of ono of the track sections for the
upper or transporting 1 run of the stairway;
Fig. 11 is & sectional view on the line 11—11
of Fig. 10; Fig. 12 is a side view of cne of
the track sections for the return run of the
traveling siauww' Tig. 18 is a section on
the line 13——«16 of Fig. ) ; Fig. 14 is a Cross
section of the raveling hand-rail: Fig. 15
is a plan view of the hand-rail gulde, and
Fig. 16 is a section on the line 16-—16 of
Fig. 15..

A series of steps 20 1 is adapted to travel in

either direction upon the tracks or bemmg

2, 1808,

Fig. 8

Serial Wo. 285,561,

surfaces 21 and 22, and in the device illus~
trated fhaoranmmhc My in Fig, 1 the di-
rection of movement is that of a down-
carrying machine. These - tracks in the 55
present embodiment of the invention are 071,
different levels on the incline, the tracks 21
being above and outside of the tracks 9,2,
and at the upper and lower lm els; 23 and
24, respectively, the tracks of the carrying
run are in substantially the same horizantal
plane, as shown in Fig. §, to bring the Lru‘id
surfaces of the steps 1nto alinement to form
horvizontal landings, as shown in Fig. 1.
At the end of the lower ‘-‘~1ding 4 the steps
pass through a (mulfIQM aN at 28, to or from
the transporting Wt Lbe opposite or
upper end of the con\'e\ er/ the lower and
upper tracks 26 and 27 for the ““*m'n run of
the stai rway are continued by tracks 28 a and 78
29-0f & carriage 30. This Cﬂ:‘llﬁ”‘e consists '
of two members similar to that ‘shown in
with the tracks on the inner or fac-
ing sides The outer track 292, as shown in
Thg. 8, is arranged horizontally for o suit-
able distance and # hen describes a snitable
curve, as at 31, o its point of termination.
The lowcr aud inner frack 98 is also hori-
zontal for a suitable distance and then fer-
minates in a suitably “n“‘ved porticn - 32
shown as crossing the other tra
members of the cnugo are also provided .
with an Jnngr track 33, which is' curved
from a point over the curved track 82 to the
point 34 and then extends houmnmhy\ and 85
also with an outer track 33 thcn exiends
in a curve beyond the 301nt 34 and then
sinks to the level of the horizontal por-
tion of the track 83, as shown in Fig. 9.
The tracks 21 and 22 for the upper or
transporting run of the stairway at the
end adjacent the carriage 30 are me:‘gea
into_tracks 35 and 33, respectively, of the
carriage. - The mnmbw of the carriage 30
are pxefemuv made of single or unitary 95
castings in order that the **'acks thereof may
be qccumtel\,r ‘positioned with reference to
the tracks of the upper and lower runs of
the ta avehnc stairway a'ld to insure the
path of the- connections of t‘xe steps being of *100
constant length.
Throug
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the stairway, in the present embodiment of
the invention, the tracks are in parallel ver-
tical planes, as shown in IMigs. 9, 11 and 13,
and the ussociated tracks on each side of the
machine are preferably made in integral
castings, as 87 and 88, Figs. 10 to 13, of con-

- venient lengths so that they can be readily
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artd accurately assembled, and these castings
or sections may be secured to the supporting
structure in any suitable manner. The
tracks 21 and 22 of the section or casting 87
for the upper run adjacent the carriage 30
are reduced in width or recessed as at 39,

Fig. 11, and slide tracks 40, which are pref-’

erably of steel, are secured, as by bolts, in
such recesses. The carriage tracks 83 and
85 are also reduced in width or recessed, and
the track-base or web 41 is provided with
flanges 42 which with the recessed tracks
form guide-ways for the slide tracks 40, 1o
guard and prevent lateral movement of the
said slide tracks. The flanges 42 are not
necessary in the track section 87 as the slide
tracks are bolted thercto. The slide tracks
40 practically fill the recesses in the tracks
33 and 35, allowing only sufficient clearance
for the endwise movement of the carriage.
The tracks 26 and 27 of the return run are
also recessed adjacent the carriage, as shown
in Figs. 12 and 13, and provided with glide
tracks 43 which are seated in similar re-
cesses in the adjacent ends of the tracks 98
and 29. The combined width of the re-
cessed tracks and slide tracks is the same as
the normal width of the tracks, thereby ren-
dering the track surface flush at the points
of connection. By reason of the track cor-
nections described I secure the required

‘width of cast iron track necessary to insure

the proper strength and also a thick stecl
slide traclk, thereby making a material im-
provement in wearing quality.

The tracks at the lower end of the machine
may be connected to the tracks of the car-
riage 25 in the same manner.

The members «f the carriage arc con-
nected by a cyli Irical fanged sleeve 307,
as shown ir Fig 9. On the outer face of
each member of the carriage upper and
lower bearing flanges 317 and 327, respec-
tively, are formed, being positioned on op-

- posite side. -of the cylindrical conneeting

55

80

- crbayed, being double that of

6b

sleeve. These flanges’ rest upon anti-frie-
tion rojlers 33%, which in turn rest upon

tracks 84" suitably sccured o the su pporting,

structure. Any suitable megns may. be em-
ployed for moving the carriage to take ap
slack in the connected serics of steps to
hold the same taut. By reason of the em-
ployment of the intermediate supporting
rollen; 33’ the travel of the carriage is in-
the rollers,

Each-step 1s composed of a suitable frame

L.

44 having a tread and overhanging riser,
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thereto and the ends of which extend beyond
the ends of the step, as shown in TFig. 7.
Each step has a carriage or wheel base com.-
prising yokes composed of oppositely ex-
tending arms 46 and'47, fixed on the cnds of
the axle bar 44, and the arms provide bear-
ings for .the wheels 48 and 49 codperating
with the inner and outer tracks 22 and 21,
respectively, the wheels. 48 being the front
wheels looking up the stairway. Links 50
and 51 connect the axle bars of adjacent
steps and these links arve in the form of
rack-bars. ,

The alternate links connect alternate pairs
of axle bars and are preferably arranged in
the form of male and female links, each end
of the male link 50 being provided with an
outwardly extending sleeve 52, shown in
dotted lines in Fig. 7, loosely receiving the
axle bar and on which a collar 53 at the
adjacent end of the female link 51 is piv-
oted. By reason of the construction de-
seribed each step and its yokes are prac-
tically a unit and free to revolve in the
sleeves of the links or allow the links to
revolve about this unitary construction in
Passing the angles or in turning through the
ends of the machine, as more fully set forth
in an application for patent filed by me
October 18, 1905, Serial Number 283,302,

In the construction illustrated and as
shown in Figs. 6 and 7, the linkage is piv-
oted between the step frames and vokes and
the wheels on the yokes are outside of the
linkage. By having the linkage at the side
of the steps the dimension from the wheel
base to the tread is much smaller than it
usually is where the links are placed under
the steps owing to the clearance required for
the riser in this latter construction. Fur-
thermore, by this arrangement the steps are
free to turn over when passing around the
ends so that their treads may be uppermost.
on both runs whereby the machine may also
be used for transporting upon its retrn run
if desired. ‘

The front arm 46 of each yoke is prefer-
ably shorter than the rear arm whereby the
tracks on the incline may be loeated nearer
together requiring less depth of girder.
The axle or line of the joint of the links is
in advance of the center of the tread when
viewed looking up the stairway and the
wheel base is wider than the tread so that
the passenger’s weight is practically carried
by the wheels on the long arms and his posi-
tion within the area of the carriage is in-
sured so that stability of the step is pro-
vided and all tendency of the step to tilt is
obviated. Also by making the rear arms of
the yoke longer than the front arms the step
may be made wider so as to extend the foot
space more to an area between the lnes of
its riser and axle and by this construction

and is provided with an axle bar 45 fixed i the overhanging nosing will be prevented
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from striking the foot of the passenger.
The yoke arms for the rear wheels are bent
upwardly and laterally to pass over the
tracks of the front wheels, as clearly shown
in Figs, 6 and 7. As shown in Figs. 5 and
6, the centers of the axle bar and wheels of
each step unit are in line, and while the
ivont arm 46 may be straight the rear arm
47 is bent upwardly or curved between the
wheel 49 and axle bar. :

As the wheels of each step enter the car-
riage 80, sssuming the stairway to descend,
he wheel 49, which is herein termed the rear
wheel, rides on the outer track 29 the wheel
48 engaging the track 28. The curved por-
tion 82 carries the, wheel 48 into engagement
with the track 83 while the curved track 81
is extended far enough to guide the wheel 49

" to the track 35. By curving the arm 47

such arm clears the angle or bend at 34 so

‘that the step is gaided through the carriage

without raising the nosing of the step above
the floor level, as would result were the arm
47 not curved as deseribed, ‘

As shown in Tig. 7, the axle bar 45 may
be made in sections, consisting in the pres-
ent instance of a central section and end
sections 54 on which the links are pivoted
and to which the yokes are fixed. These
sections are connected together by collars 55
which receive the adjacent ends of the sec-

~tions and ave fixed thereto by suitable pins

56. 'This arrangement is designed for con-
venience in taking out a unit and to afford
access to the inside for repairs or other pur-
poses. The former may he accomplished
by removing the pins 56 connecting the end
sections 54 to the central axle bar section
and then withdrawing the yokes to slip the
end sections out of the links and step frame.
In case it is desived to get under the steps it

1 first necessary to remove the tread and.

then by sliding the collars upon the central
section of the axle after the ping ave with-
drawn, the central section may be taken out
renable the workman to drop down ‘through
> sten opening, which otherwise would be
serit 1o chstruction of the axle,

a8, & and 7, the step frame
57 at ilg front nosing the
to have- the tread 58,
i defines the stand-
de of the vertical
overhanging nosing of the
and therefore free from in-
spied, by sueh step.
indicate the por-
where Interference
portance in 4 de-

ig of i

eway as the heels of 'n passen-
the space under the over-

v
CET

g a0l the s step and if too
close are pushed by the nosing of the next
step as it develops from the upper landing
downward, . :

3

8

The steps arve driven in either direction,
depending upon whether the stairway is to
be employed for ascending or descending,
by means of any suitable dvive. The teeth
of each of the rack bars are located entirely
between the articulations thereof, a space in-
stead of a tocth being located at ils end
under the pivotal center or axle thus obviat-
ing or reducing the tendency of the links
to tilt as the end tooth of each link engages
a driving pinion.

As indicated in Fig. 1 the t aveling stair-
way is provided with a balustrade 59 pro-
vided at its upper edge with a hand-rail
guide 60 (¥igs. 15 and 16). The balustrade

at one side 6f the stairway is defected

across the landing steps of the stairway to

_brovide a stationary shunt, as indicated at
"oy 1s designed -

61in Fig. 1. "Where the stair
to be reversible, that is to say adapted to be
employed for ascending or descending, a
similar shunt is located at. the opposite end,
so that whichever way the stairway is run-
ning a shunt will be located at its exit, In
the present instance the exits are located at
the same side of the stairway: By this ar-
rangement, that is to say by providing two
side Jandings, it. igpossible to. discharge the
load laterally in the use of the machine for
transporting in either divection.

~Suitable traveling hand-rails are em- .

ployed and where the stairway is reversible
one of the hand-rails is sarranged to provide
a traveling shunt at each landing, as shown
in Figs. 1 and 2. To this end one of the
hand-rails, as 62, passes from a horizontal
drive pulley 63, located at the upper end of
the conveyer and over the fanding steps,
across the landing steps along the guide 60
at the upper edge of the shunt 61, as at 64,
to the opposite side of the conveyer. - It
then passes, assuming ihe staivway to be
used for descending, over a pulley 65 ro-
tating in a vertical plane and in the diree-
tion of the arrow, Tig. 1, and located at the
top of the incline.
hand-rail passes in the direction” of the
arvows along the guide 60 on the Lalustrade
at the side of the convever to the bottam of
the incline where it is deflected by the guide
at the Tower shunt 61 across the steps, as at
66, at the lower landing and then passes to
the front of and around a horizontal drive
pulley 67 located adjacent the end of the
steps at the Jower landing.  From the pul-
ley 67 the hand-rail passes to and under an
idier 68 located in the present instance near
the bottom of the ineline;
69 near the top of the incline. The hand-
rail passes over the said pulley 69 and back
to and over an angularly disposed pulley 70
by which it is deflected o a suitable idler 71
over the upper landing and which deflects
the hand-rail to the plane of the horizontal
pulley 63 at the upper end of the conveyer.

Fram the pulley 65 the -

thence to a pulley
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By deflecting the hand-rail across the land-

"ing steps such hand-rail-acts as a traveling

shunt. to diveet the passenger from the con-
veyer before the body comes into contact
with the associated stationary shunt. This
hand-rail 62 may be driven in any suitable
manner. I the present instance, power is
applied to the hand-rail at the ends of the
machine and preferably to the oppositely
moving rans thereof intermediate the ends
by suitable driving conuections for the pul-
leys 63, 65, 67 and 69.
verse shaft 72, which may be driven from
the drive for the stairway, is located under
the transporting run of the stairway and
motion is communicated from this shaft to

a counter shaft 78 by.a chain and sprocket!

connection 74, The horizontal shatt 75 on
which the pulley. 69 is fixed is driven from

-the shaft 73 by a chain and sprocket connec-
“tion 76. The shaft 75 transmits njotion to

the'shaft 77, on which the pulley 65 is.fixed,
through the medium of a chain and sprocket
connection 78. A chain and sprockét con-
nection 79 between the shaft 77 and a hori-

. zontal shaft 80 drives the upper pulley 63,

30

by means of suitable bevel gearing 81 be-
tween the shaft 80 and the vertical shaft §2
on which the horizontal pulley 63 is fixed.
A suitable connection, such as the chain 83,
transmits motion from a sprocket wheel 81
driven from the drive of the stairway to a
sprocket wheel 85 fixed on a horizontal shaft

- 86, and this shaft transmits motion, through

85

40

45

50

55

80

‘suitable bevel gearing 87 to the vertical shaft
88 on which the horizontal pulley 67 at the
lower end of the stairway is fixed. The
driving contact of either of the pulleys 63

and 67 is greater than a semi-circle, and the

combined contact of the pulleys 65 and 69,
which are located adjacent the top of the in-
cline, is practically two semi-circles. This
increased area of contact is designed to pre:
vent slippage. i

A short hand-rail 89 is located at the op-
-posite side of the stairway and passes over

a drive pulley 90 located at the head of the
incline and rotating in. a vertical plane,
thence to an angularly disposed idler 91
located at the bottom of the incline and ro-
tating in the direction of the arrow, Fig. 1.
The idler 91 deflects the return run of the
hand-rail to and under a driven pulley 92.
The hand-rail then passes to and over an
angularly disposed pulley 93 which deflects
the band-rail to the pulley 90. The pulleys
90 and 92 are similar to 65 and 69 in pro-

viding -increased area of contact with the

rail. Motion is communicated to the hand-

-rail 89 in the present instance by means of

a-chain and sprocket connection 94 between
the shaft 72 and a counter shaft 95, the
latter shaft communicating motion by a
suitable connection to the horizontal-shaft
96 on which the pulley 92 is fixed, and

To this end a trans-.

thence communicates motion to the shaft 97
on which the pulley 90 is fixed through the
medium of a suitable chain and sprocket
connection 98 between the shafts 96 and 97.
While the driving connections for the hand-
rails have been referred to as chain and
sprocket connections, it is to be understood
that such connections may be of any other
suitable character.

The pulleys 90 and 91 are located at the
ends of the 1ncline so as to provide suitable
spaces_at the shunts for passengers to get
on and off the landing steps. Both hand-
rails are driven at practically the same speed
as the conveyer, and by reason of the appli-
cation of power to both pulleys 63 and 67
slack in the hand-rail along the balustrade
is prevented as the hand-rail is pulled along
the hand-rail guide irrespective of the direc-
tion of the movement. This is alse true of
the short hand-rail 89 owing to thé fact that

. power may be applied at the end of its oper-

ative run so that the rail is pulled along.
This ‘avoids slack in the hand-rails at the
hand grasp portions. o

In order to maintain the hand-rails at
the proper tension, means are preferably
provided for taking up the slack in the event
of stretehing of the same due to wear. This
may he accomplished in any suitable man-
ner. In the present. embodiment of the in-
vention the pulley 70, as shown in Fig. 1,
has its hubs 99 journaled between a pair of
guides 100, the inner faces of which are
recessed as indicated in dotted lines in Fig.
1 to prevent lateral movement of the pulley.
This pulley is provided with an arbor 101
the ends of which are provided in a yoke
102 having a threaded extension 103 which
passes through the end of the guide frame.
A nut 104 on the end of the threaded exten-
sion serves to adjust the pulley in the guides
to take up the slack in the hand-rail so as
to maintain the latter always at the desired
tension. This adjustment may be accom-
plished while the hand-rail is in motion
and .without interfering with the operation
of the same. An adjustment similar to that
described for the hand-rail 62 may also be
employed for taking up slack in the hand-
rail 89.

Where the traveling stairway is employed
for ascending, the hand-rails may be ar-
ranged as shown in Figs. 8 and 4, each of
such hand-rails, as 105, at the lower end of
the conveyer passing on the return run
under a pulley 106 located near the bottom
of the incline, thence to an angularly dis-
posed pulley 107 adjacent the end of the
horizontal lower landing and from the latter
along the balustrade to provide the ascend-
ing run of the hand-rail.

The hand-rail may be of any suitable
character, being preferably substantially

elliptical in cross section, as shown in Fig,
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14, with the under face of the same cut out
to adapt it to fit on the guide strip 60, the
inturned edges, provided by the cut out
portion, being located at the opposite sides
of the balustrade and covered to prevent
exposure thereof. The hand-rail is made of
s number of plies and in the present in-
stance is_shown as consisting ‘of one con-
tinuous sheet of snitable material 108, such
as canvas, folded back and forth into =
number of plies, one ply, such as the outside
ply, being continued and folded across the
tolded edges 109 of the other plies, and in-
closing the edge of the first layer, as shown
in Fig. 14, and providing a wear strip for
the traetive surface of the hand-rail. With
2 hand-rail built up of a number of plies
ot material the difficulty has been that the
plies scon show rough edges which interfere
with the guides and pulleys causing frietion
and also resuliing in raveling out of the
edges of the various plies, in time destroy-
g the rail. With the present arrangement
all edges are covered up and protected and
therefors
either the guide or pulleys. . ,

it will of course be understood that the
2vas or other fabric of which the hand-
rail is made may be coated with or em-
bedded in rubber or other suitable material,
as is usual ig this class of devices. .

The handiail guide 80, which consists of
a single stiip preferably of brass, is provided
on its upPer face with longitudinal ribs or
bearing surfaces 110 which serve fo support
the rajl and upon which it slides. The side

- edges are preferably rounded as at 111 and

by reason of their engagement with -the
curved hner faces of the hand-rail prevent
sidewise deflection of the latter. The guide
60 may be secured to the balustrade in any
suitable manner, -as’ by screws passing
through the openings 119, The bearing sur-
faces 110 serve to sapport the rail. On the
straight run normally there s cleavance be-
tween the rounded cdges 111 and the hand-
rail. At the curves, as around the shunt
and turns, the rounded edges serve us sup-
ports on which. the rail slides. By this de-
sign I secure greater durability of guide
and minimum surface of contact, thereby
reducing friction. .

Having described my -invention what T
claim as new and desire to sccure by Let-
ters Patent of the United States, is—

L In a device of the class described, a
step the wheel-base of which comprises oppo-
site arms, provided with carrying wheels,
one of said arms being deflected upwardly
between its ends.

2. In a device of the class described, the
combination with tracks forming a way, of
o series of link connected steps the wheel-
base of each of which comprises oppositely
extending arms provided with wheels adapt-

‘bent upwardly between the ends.

cannod come into contsct with

ed to travel on.the tracks, one of said arms’
being curved in the line of its path of travel.
3. In a device of the class described, the

-combination with inner and outer tracks

forming a way, of a series of link connected
steps, oppositely extending wheel-base arms
fixed to each step, and wheels supporting the
steps and mounted on the arms, the wheels
associated with the step riser extending be-
yond the same, and the arms carrying such
wheels crossing the inner tracks and being

-4 In o device of the class described, the
combination® with inner and outer tracks
forming a way having horizontal and curved
end portions; of a series of connected steps,
the wheel-base of each of which comprises

70

86

oppositely extending arms provided with

wheels adapted to travel on the tracks, the

-arms carrying the wheels for the cuter tracks

crossing the inner tracks and extending up-
wardly between the ends to clear the inner
tracks' at the angles between the horizontal
and curves. . :
5. In a device of the class described, a
step unit comprising a step, an axle bar fixed

‘thereto, and oppositely extending wheel-

base arms fixed to the axle bar and having
one pair of arms bent outwardly and also
bent upwardly.

6. In a device of the class described, a
series of steps provided with axle bars, links

connecting the axle bars, and oppositely ex-
f= ? &

tending arms fixed to the axle bars and pro-
viding a wheel-base, one pair of such arms
being longer than the other and bent up-
wardly between the ends.

7. In a device of the class described, the
combination with inner and outer tracks
forming a way, of a sevics of connected steps
each having a wheel-buse the arms of which
are of uneven fength, the wheels on the cuter
tracks being on the longer arms and such
aris being bent upwardly to clear the inner
tracks at the turns. - .

8. In a device of the class described, the .
conibination with inner lower and outer -
upperinclined tracks extending in the same
Lirizontal plane at the landing and connect-
ing with curved tracks for. the return, of a
series of steps having axle bars located in
advance of the center of the tread of ‘such
step, wheel-base arms fixed to the axle bars
and the front arms of which are provided
with wheels adapted to the inner tracks and
the rear arms of which are longer than the
other arms and provided with wheels adapt-
ed to the outer tracks, the said rear arms
crossing the inner {racks and also being bent

upwardly to clear the inner track angles to 1

prevent the steps rising above the level of
the landing. - ,

9. In a device of the class described; a step,
a wheel-base therefor comprising oppositely

extending arms fixed to the step, the axes of
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the wheels and the center of fixture of the
wheel-base being in line, and one of the arms
being bent upwardly from such line, - -

10. In a-device of the class described, a
step having an axle bar, a wheel-base com-
prising oppositely extending arms fixed to
the axle bar, and wheels on the arms, the
said axie bar and the wheel centers being
substantially in line, and the rear wheel
arms being longer than the others and also

. being bent upwardly from such line.
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i1, In a device of the class deseribed, a
step, and a wheel yoke therefor having one
of 1ts arms bent with reference to the verti-
cal and horizontal planes.

12. In a device of the class described, the
combination with a circuit consisting of
inner and outer inelined tracks having hori-
zontal landing portions and curved tracks
connecting with the latter for the return, of
a series of steps provided with oppositely
extending avus provided with wheels, the
arms carrying the wheels for the outer tracks
erossing the mner tracks and being bent up-

5 wardly to clear the inner tracks as the steps

pass to or leave the curves and prevent the
steps being raised abové the landing level.

15. In a device of the class deseribed, a
series of sleps, and a single series of links
connecting the steps and each link having
its teeth entively Detween the articulations
thereof.

14. In a device of the class deseribed, the
combination with {racks forming a way, of
steps having wheels adapted to the tracks,
and a single servies of links pivotally con-
neeting the steps, each of such links having
teeth on its under side and a space at the
ends under the pivolal centers.

15. In a device of the class described, the
combination with tracks forming a way, of
steps each of which is provided with an axle
bar, wheel-base arms {ixed to the axle bar,
and rack links pivoted on the axle bars and
connecting the steps, each of such rack links
having a space at the ends under {heir pivet
cenlers to obviate tilting of the links as the
end tooth is engnged by the driving pinion.

16, In a device of the o¢lass deseribed, the
combination with tracks and a carrvinge at
the terminad thereof, of a step with wheel-
base broader than the tread of the step, the
cenfer of the wheel-base being back of the
center of the {read, whereby no portion of
the step rices above the level of the land-
ing. :

17. In a device of the class described, a
step unit comprising a step, an axle. bar
fixed thereto in advance of the center line
of the tread, and a wheel-base wider than
the tread and comprising oppositely extend-
ing arms fixed to the axle bar, the center of
the wheel-base being back of the center of
the tread.

8. In a device of the class described, a

of the arms being upwardly
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stef having an axle bar, a wheel-base com-
prising oppositely extending arms fixed to
the axle bar, and wheels on the arms, the
said axle bar and the wheel centers being
substantiaily in line, and the center of the
tread being in front of the center of the
wheel-base, ’

19. Tn a device of the class described, a
step unit comprising a step, an axle bar
fixed thereto in advance of the center line
of the tread, and a wheel-base wider than
the tread and comprising oppositely extend-
ing arms fixed to the axle bar, one of the
arms being upwardly and outwardly curved.

20. In a device of the class described, a
series of steps provided with axle bars in
advance of the centers of the treads, links
connecting the axle bars, and oppositely ex-
tending arms fixed to cach axle har
viding a wheel-base, one of the arms be-
mg upwardly and outwardly curved.

2L In a device of the elass deseribed, a
step, and a wheel base therefor comprising
oppositely extending arms fixed to the step
in advance of the center line of the tread,
oue of the arms being upwardly and out-
wardly curved.

22. In a device of the class described, a
step having an axle bar, a wheel-base com-
prising oppositely extending arms fixed to
the axle bar, and wheels on the arms, the
said axle bar af@ the wheel centers being
substantially in line, and the axle bar being
in front of the center line of the tread, one
and outwardly
curved.

23. In a device of the class described,
tracks having recesses in their abutting
ends, and a slide track secured in the re-
cess of one track and scated in the recess
of the other track.

24. In a device of the class described,

tracks having side vecesses at their abut.
ting ends, and a slide track sccured in the
recess of one track and slidingly filling
the recess of the other track.

and pro--
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25. In a device of the class described,

tracks having side recesses at their abutting
ends, a slide track secured in the recess of
ove track and practically filling the recess
of the other track, the latter tracic being
provided with a flange to guard the slide
track. . :

26. In a device of the class described, a
track section having inner and outer tracks
provided at the ends with side recesses, a

carriage having tracks abutting the said

inner and outer tracks and also having re-
cesses, slide tracks secured in the recesses
of the inner and outer tracks and seated in
the recesses of the carriage tracks with suf-
ficient clearance for the endwise movement
of the carriage, and flanges guarding the
slide tracks. . _
27. In a device of the class described, &
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step provided with an overhanging nosing’

and having a tread surface provided with
means to define the standing space entirely
outside of the vertical dropped from: the
nosing of the succeeding step. ‘
28. In a device of the class described, a

conveyer counsisting of sections which break.

into step-like form on the incline, each step
having a tread surface, and a wide border
at the edge of the step opposite the nosing
to locate the -tread esurfice which defines
the standing space entirely outside of the

~ vertical dropped from the nosing of the suc-
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ceeding step. :

29, In a device of the class described, a
step having a sectional axle bar,

30. In a device of the class described, a
step having a sectional axle bar for the sup-
porting wheels, ' » :

31. In a device of the class described, an
‘axle bar consizting of sections detachably
connected together and extending beyond
the ends of the step frame, and wheel-base
arms fixed to the ends of the axle bar.

32. In a device of the class described, «
step unit consisting of a slep, a wheel bage
therefor comprising wheel -carrying yokes,
and an axle bar cousisting of end sections

fixed to and passing through the ends of the

step. frame and on which the yokes are
fixed, and an inner section to which the end
sections ave detachably connected,

33. In a device of the class deseribed, a

step unit consisting of a step, a wheel-base’

therefor, and an axle bar consisting of end
sections fixed to and passing through the
ends of the step frame and on which the

“wheel-base is fixed, and an inner section to
which the end sections ave detachably con--

nected,
31 In

step units for a wioving stairway

each of which consists of a step provided

with an axle bar, a wheel-base comprising

wheel carrying yokes, links pivoted on-the
axle bars between the step frame and the
yokes, said axle bar consisting of end sec-
tions fixed to and passing through the ends
of the step frame and on which the yokes
are fixed and an intermediate secticm, col-

lars receiving and connecting the adjacent.

ends of the sections, and pins detachably se-
curing the collars to the sections, whereby

eacli unit may be removed by disconnecting:

the axle sections.
material folded into a number of plies. -
36. A hand-rail consisting of .a sheet of
naterial folded back and forth into a num-
ber of plies. ‘
37. A hand-rail substantially elliptical in

veross section and consisting of o sheet of

‘material folded back and forth into a num-
ber of plies. ) o _
38. A hand-rail substantially elliptical in

a device of the class described, a

35. A hand-rail consisting of sheeﬁ of

4

cross section eut out at its under side and
consisting of a sheet of material folded back -

and forth to provide a number of plies.
39.- A hand-rail consisting of a shest of
material folded back and forth to provide
a number of plies and having inburned edges
protected by a continuation of one of the
plies. . )
40. A hand-rail covsisting of one contin-
uous sheet of material folded back and forth

‘to provide a numbeér of plies and having in-

tirned opposing edges, one ply crossing ths
edges and providing the tractive surfacs of
the hand-rail. '

41. A hand-rail substantially G-shape in
cross-section and consisting of & plurality of
layers, and & wear strip covering the inner
layer and extending across the edges of the

73

layers. ,
42. A hand-rail substanitially G-shape in 3

T

eF
&R

80

cross-section and consisting of a sivip of

suitable material folded back and forth to
provide a plurality of plies, and & wear sur-
face formed by a continuation of the strip
covering and interior of the rail snd the
edges of the plies. , )

43. A hand-rail substantially C-shape in
cross-section and consisting of a strip of ma-
terial folded back and fosth te form a num-
ber of layers, a wear surface formed by a
continnation of the strip covering the in-
lerioy of the rail and the bites of the folds
and the edges of the strip, and a coating for
the hand-rail

44. A band-rail substantially G-shape in -3

cross-section and consisting of o folded strip,
the end of the strip forming a wear strip
covering the interior of the rail and the
bites of the folds, and a body of material,
such as a rubber, by which the strips are
connected. o '

45. A hand-rail consisting of layers of
canvas or other suitable mafterial, the sides
being inturned and one of the layers inclos-
ing the edges and haying straight bearing-
surfaces. . ' ,

46. A hand-rail substantially elliptical in:
cross section open longitudinally af its un-
der side for the balustrade and consisting
of a sheet of material, stch as canvas, folded
back and forth to provide a number of plies,

1

a0

b

108

110

[

the folds between the plics being located st

opposite sides of the opening, and the inner

. ply being -2 continuation of the outer ply

and being carried across the folds to protect :
the same. : , . o
47,.A hand-rail composed of a number of
plies the edges of which are not exposed.
48. In o device of the class described, o
guide, and a hand-rail adapted to travel on
and embrace the stationary guide and com-
posed of a number of piles the edges of

which are not exposed.

49, In.a device of ths class described, a
moving hand-rail, and a stationary guids:
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therefor consisting of a strip having longi-
tudinal raised hearing surfaces on ifs upper
face to support the hand-rail and upon
which it slides. :

50. In a device of the class described, a
moving hand-rail having inturned edges, a
stationary guide straddled by the hand-rail
and having longitudinal Learing surfaces on
its upper face to support the hand-rail and
on which it slides.

51, In a device of the class described, a
moving hand-rail having inturned edges, a
stationary guide straddled by the hand-rail
and having rvounded edges engaged by the
iner side surfaces of the hand-rail to pre-
vent sidewise defiection of the latter.

520 In a deviee of the class described. a
moving hand-rail substantially elliptical in
cross seetion and open at its under side, a
stadtionavy gnide stvip by which the hand-
rail is steaddled and Waving longitudinal
beaving sirfaces on its upper face to sup-
port the hand-rail and on which it slides
and rounded edgrs enmaeed by the inner
sides of the headerail to prevent sidewise
deflection of the latier .

58, Diacdevice of the class deseribed, a
moving hawdl-rail havine inturned curved
sides, a stationary gnide having a raised
bearing snrface on its upper face to support
the hand-rail on the sfraight runs and
vounded edges on which the hand-rail slides
at the turns.

54 T a device of the class deseribed, a
moving Land-rail substantially elliptical in
cross seetion and open longitudinally on its
under side, a stationarvy gnide straddled by
the hand-rail and having a beaving surface
ot its upper face with which the fractive
face of the hand-rail engages on the straight
run. the guide having rounded edges which
on the straight vun prevent sidewise deflec-
tion of the hand-rail and on the curves be-

come the supports on which the rail slides.

55, 0w deviee of the elass deseribed,

Smoving hand-rail for a-convever, a hori-

zoptal drive wheel for the hand-rail at each
end of the conveyer wherehy the hand-grasp
portion of the rail is pulled along irre-
spective of the direetion of movement, and
a vertieal drive wheel for cach van of the
hand-rail.

5G. Tn a device of the class deseribed, the
combination with a conveyer connecting
different levels, of a traveling hand-rail, and
a drive therefor Jocated at the end of the
incline and consisting of two pulleys con-
nected by a sprocket chain,

57. In a device of the class deseribed, a
moving hand-rail. means for carrying the
hand-rail, an idler for taking up stack in the
hand-rail, and an adjusting device on which
the take-up idler is pivoted.

55, fu o device of the elass describod. a
moving hand-rail, a drive therefor, an idler
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for taking up slack in the hand-rail, a guide
in which the idler slides and turns, and an
adjusting device for sliding the idler. ,*7

59, In a device of the class describéd a
moving hand-rail, a drive therefor, an idler
for taking up slack in the hand-rail and
having a hub. a guide in which the hub is

journaled and in which it is free to slide, *

and an adjusting yoke on which the idler is
pivoted.

60. In a device of the class described, a
moving hand-rail, a drive therefor, an idler
for taking up «lack in the hand-rail and
having a hub. enide bars hetween which the
huby is jeurnaled and having recesses receiv-
ing the hub to pievent lateral movement of
the idler. a voke on which the idler is piv-
oted and having a threaded sfem, and a nut
on the stem for adjusting the yoke to slide
the 1dler along the guide bars. :

61. .\ traveling hand-rail for a conveyer

connecting diffevent levels, a drive for the'

hand-rail leeated at the end of the ineline
sud consisting of move than ene deiving pul-
ley, and means for taking up slack In the
hand-rail.

62. In a device of the class deseribed, the
combination with a conveyver connecting
different levels, of a traveling hand-rail, a
drive therefor located at the end of the in-
cline and consisting of two pullevs connect-
ed by a sprocket chain, and an”adjnstable
idler for avoiding slack in (he hand-rail.

63. In a device of the class deseribed, the
combination with a convever, of a hand-rail,
a drive therefor having more than a semi-
cirele of contact with the hand-rail at prac-
tieally the same point with reference to the
conveyer, an idler, and means for adjusting
the idler to maintain the hand-rail at the
proper tension. '

64. Tn a device of the elass deseribed, a
traveling hand-rail, a dvive Jocated at a cer-
tain point and providing more {han a emi-
cirele of driving contact with (he rail. and
an idler for adjusting the (ension of the
hand-rail. -

65. Tn a deviee of the class deseribed, the
combination with a conveyer, of a traveling
hand-rail, a drive therefor with wore than
a semi-cirele of contact with the hand-rail at
practically the same point with reference to
the convever. an idler for taking up slack in
the hand-rail, a guide in which the idler
slides and turns, and an adjnsting deviee for
sliding the idler,

66. Tn a device of the elass described, the
combination with a conveyer having an in-
clined run and a horizontal landing portion
at the end of the incline, of a traveling hand-
ail passing along one side of the ineline and
crossing the landing portion, pulleys at the
ends of the conveyer, a driving pulley en-
gaging each run of the hand-rail, an angu-
larly disposed pulley for deflecting the
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hand-rail from the pulley engaging the ve-
turn run to one of the end pulleys, a guide

~m which the angularly disposed pulley ro-

ot

tates, and a deviee for sliding the pulley in
the guide to take up slack in the hand-rail.

67. Tn a device of the class described, the

combination with a conveyer having an in-
clined run and horizontal landing portions
at the ends of the incline, of a traveling
hand-rail passing along one side of the in-
cline and crossing both landing portions,
horizontal driven pulleys at the ends of the
Ianding portions around which the lrail

“passes, a vertieal driven pulley engaging

cach run of the hand-rail, an angularly dis-

O

posed pulley for deflecting the hand-rail
from the pulley engaging the return run to
the horizontal end pulley to which it passes,
a guide in which the angularly disposed pul-
ley rotates and in which it is adapted to
slide, and an adjusting yoke on which the

said pulley is pivoted for sliding the pulley

along the guide. :
In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES D. SEEBERGER.

Witnesses:
W. H. Brapy,
Eparoxp E. Frep, Jr.
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