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UNITED STATES PATENT OFFICE.

CHARLES D. SEEBERGER, OF NEW YORK, N. Y., ASSIGNOR TO OTIS ELEVATOR
COMPANY, A CORPORATION ‘OF. NEW JERSEY. : :

CONVEYER.

1,015,4.06.

Application filed February 24, 1906, Serial No. 302,760. VRhenewed March 26, 1910. Serial Nbi 551,7'74;._

To all whom it may concern: ‘

Be it known that I, Cmarirs D. SEEBER-
GER, a citizen of the United States, residing
at 17 Battery Place,r New York, in the
county of New York and State of New York,
have invented certain new and useful Im-
provements in Conveyers, of which the fol-
lowing is a specification, reference being had
therein to the accompanying drawings. '

My invention relates to conveyers, and es-

pecially to that class of conveyers wherein
a traveling foot-way preferably in theform
of a series of connected steps, extending be-
tween different levels, is adapted to ‘carry
or transport freight or passengers -upon
both its ascending and descending runs.

The object of the invention is to provide
certain novel and useful features in this

class or type of machines, which will ‘be fully

disclosed in the general description thereof,
and the invention consists in the construc-
tions and arrangements of parts hereinafter
set forth and then. pointed out in the ap-
pended claims. : :

In the accompanying drawings, which
illustrate an embodiment of the several fea-
tures of my present invention—Figure 1 is
a diagrammatic view showing the general
arrangement and disposition of a. conveyer
arranged in the form of a traveling footway
and embodying my present invention; Fig.
2isatop plan view of the drive of the upper
level of Fig. 15 Fig. 8 is a detail view show-
ing the arrangement of the tracks through-
out the cycle of Fig: 1; Fig. 4 is a detail
view, part in side elevation.and part in sec-
tion, of one of the drive shafts and its asso-
ciated elements; Fig. 5 is a side elevation of
the form of coupling shown in Fig. 4, the
shaft being in section; Fig. 6 is'a view in
side elevation of one side of the lower car-

riage through which the carrier or foot-way

passes at the lower end of the machine, one
of the steps of the carrier being shown in
side elevation; Fig. 7 is-a view in side ele-
vation of one side of the transfer employed
at the top landing, one of the steps of-the
carrier being shown in position therein; Fig.
8 is a sectional view on the line 88 of Fig.
75 Fig. 9 is a view in side elevation of one
side of the carriage through which the car-
rier or foot-way passes at the upper end of

- the machine, one of the steps being shown

therein; Fig. 10 is a plan view showing the
tread surface of . one of the steps and a

roller attached to the upper carriage; Fig.

‘11 is a view, partly in side elevation and

partly-diagrammatic, showing the arrange-
ment of various parts associated with the
ascending run ‘or line of the carrier; TFig.
12 is a plan view of the parts shown in Fig.
115 Fig. 18 isa detail showing the arrange-

‘ment of the pulleys for the hand-rail of Fig.

115 Fig. 14 is a side view of the gear case for
the hand-rail pulleys at the upper end of
Fig..11; Fig. 15 is an end view of the gear
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case of Fig. 14; Fig. 16 is a view, partly in - -

side elevation and - partly diagrammatic,
showing the arrangement of various-parts
assoctated with the descending line or run
of the carrier; F'ig. 17 is a:plan view of Fig.

70

165 Fig. 17 1s a detail view; Fig. 18 is a =

view showing the arrangement of the tracks

ing also shown in two positions thereon;
Fig. 19 is a sectional ‘view on the line 19—19

“at the upper end of the incline, the steps be-

of Fig 18; Fig. 20 is a sectional view on the

line 2020 of Fig. 18; Fig. 21 is a side view

of one of the steps constituting thecarrier-or -

footway, the axle-bar beinb in section ; Fig. 22

is a plan view of one end of the step frame

and its asscciated parts; Fig. 28 is a back
view of a portion of one of the steps; Tig.
24 is a side view of one of the step wheels;
Tig. 25 is a- central sectional view of the

-wheel of Fig. 24; Fig. 26 is a side view of a’

pair of thelinks employed to cénnect the step
axles, one of ‘which latterisshown in section;
Fig. 27 is a top plan view of the. parts of
Tig. 26 with certain portions of the links
in section; Fig. 28 is a side view of a form of
lubricating box that may be employed; Fig.
29 is a side view of an upthrust device
shown:in associationl with one of the links
and the drive wheel; Fig. 80 is an end view

of the parts shown in ¥ig. 29; Fig. 81 isa -
detail - view of one of the connecting and

adjusting bolts shown in Fig. 29; Fig: 82
is a side view of the drive wheel; Iig. 33 is.

a sectional view of the same; Fig. 84 is a
top plan view of a portion of the guide for

the hand-rail on its return line; Fig. 35 is a
cross:sectional view of the guide of Fig. 84;

and Figs. 86 and 87 are sectional views of -

forms of hand-rails which may be  em-
ployed. ' ' i
In the form of machine shown in Fig. 1,
the foot-way or carrier, preferably in the
form of a connected series of steps 1, is
adapted to travel on suitable tracks and. to
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transport or carry passengers or freight
upon both its ascending and descending
runs or lines between different levels. In
this view the references 2 ard 8 indicate a
lower floor or level and an upper floor or
level, respectively, with reference to which
the machine is so arranged as to carry in
both directions, and the foot-way or carrier
is adapted to travel on tracks or ways 4 and
5 extending on inclines between the levels
and in horizontal planes at the levels, the ar-

- rangement being such that the upper sur-
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faces or treads of the steps lie in the same
horizontal plane to form a lower get-on or
entry landing 6, then break into step forma-
tion as they travel upwardly in the direc-
tion of the arrow upon the inclined portion
of the tracks, and again run in a horizontal
plane to form the upper get-off or exit land-
mg 7. Beyond the upper landing the steps
pass through a transfer 8 by which they are
directed upwardly and from whence they
extend forwardly to pass through the upper
carriage 9 by which their direction of move-
ment is reversed and they are presented at
the level of the upper floor or landing 3 to
form the upper get-on or entry landing 10.
As the landing 10 is beneath the extension
of the steps between the transfer 8 and the
carriage 9, these two latter parts are made
of suflicient size to carry the portions of the
steps extending between them high enough
above the landing 10 to provide proper
clearance for the passengers or freight, as
by extending the transfer and carriage up-
wardly above the level 8 in the manner
shown. From the landing 10 the steps
travel in step formation down the return in-

‘clined portion of the tracks until they reach

the lower level 2, where they extend in the
same horizontal plane to form the get-off or
exit landing 11. The tracks are then ex-

tended downwardly below the level 2 and.

enter a lower carriage 12 which isso located
and disposed as to return and present the
steps at the lower get-on landing 6.

I'rom a consideration of the above de-
seription it will be apparent that the con-
struction provides a duplex elevator or one
adapted for transportation upon both of its
ascending and descending lines or runs
which are located one below the other.

In Tig. 6, I illustrate the details of the
lower carriage 12, which may be employed
in a machine of the general type and ar-
rangement shown in Fig. 1, it being under-
stood of course that the construction shown
in Fig. 6 is employed upon each side of the
tracks or is duplicated for the supporting
wheels which are arranged at each end of
the steps in the customary manner. The
corresponding parts upon each side of the

machine forming the carriage are connected

together in any suitable manner and are
provided upon their outer faces with suit-

1,015,406

able flanges 18 which rest upon rollers 14
supported upon short tracks or ways 15.
By this construction the carriage is {ree to
move back and forth to keep the foot-way
under sufficient tension to run smoothly and
evenly. Kach side of the carriage is pro-
vided with a channel guide 16 for the guide
rollers 17 or their equivalent devices with
which the ends of the axle bars 18 of the
steps may be provided, although of course
the axles themselves may cooperate directly
with the channel guides if desired. The
channel guides extend through the carriage
in the general form of the letter C, as shown
in Fig. 6, their ends or terminals facing or
opening in the same direction and in aline-
ment with the associated tracks as more
fully hereinafter explained. Kach side of
the carriage is also provided with a way for
the outside step -supporting wheels 19,
which is formed by a track 20 extending be-
low the channel guide at its inlet in a hori-
zontal direction to substantially the rvear
part of the carriage where it is bent or di-
rected upwardly and an associated track 21
which begins opposite the upwardly extend-
ing portion of the track 20 and continues in
an upward and inward direction to and
across the channel guide, on the opposite
side of which it continues in a horizontal
plane to the exit of the carriage below the
channel guide, being cut-away where it
crosses the channel guide to allow the pro-
jecting axles of the steps to pass. Tach side
of the carriage is also provided with a way
for the inside step-supporting wheels 22,
which is composed of the opposite tracks 23
and 24. The initial portion of the track 23
is on the same horizontal plane as the lower
portion of the channel guide, and as the
way for the wheels 22 crosses the channel
guide before the latter bends upwardly the
track 28 is cut-away at its point of crossing
to allow the axles 18 to pass, and then ex-
tends upwardly in a curved path inside of
the Iine of the channel guide as shown, ter-
minating at about the line of the upper end
of the track 20. The track 24 may begin at
any point opposite the curve of the track 23,
and then extends upwardly to the upper
portion of the carriage where it is curved
and extended forwardly in a horizontal
path to the exit of the carriage in substan-
tially the plane of the lower portion of the
channel guide. At the exit portion of each
side of the carriage a guard track 25 is ar-
ranged above the track 24 to codperate
therewith to form the way at the exit of the
carriage for the inside wheels 22,

The lower portion of the track 21 re-
ceives the wheels 19 as the steps begin to
pass through the curve between the hori-
zontal and vertical paths of travel in the
carriage, as at this portion of the track the
connections between each step and its pre-
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upright portion and oppositely directed por-
tions conforming to the general conteur of

the transfer and arranged approximately
central thereof, and adapted to receive the
rollers 17 upon the axle bars of the steps.:

The transfer is also provided with guides or
ways for the front and rear supporting

* wheels of the steps; the track 36 for the
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front wheels 22 is arranged upon substan-
tially the same vertical planes as the lower
portion of the central guide 35 at the top
and bottom and its vertical portion is in
front of the guide 35, and the track 37 for
the rear wheels 19 enters the transfer below
the guide 35 at its lower end, then crosses the
guide and extends vertically upon the side

opposite the track 86 until it reaches a point -

approximately opposite the exit of the trans-
fer where it again erosses the guide and ex-

tends below the guide to the exit end of the’

transfer. The track 37 is-of course cutaway
where it crosses the guide to allow the axles
to pass. o o .
At the lower end of the transfer, guard
tracks 38 and 39 are arranged to ¢odperate
with the wheels to prevent them from being
withdrawn from contact with their tracks by
the lifting action of preceding connected
steps, and at the upper end a similar guard
track 40 is provided.

- The transfer is provided with a space 41°

as shown in Fig. 8, to receive the links.con-
necting the axles of the steps outside the

supporting wheels. In this respect the view.

in Fig. 8 is typical also of the carriages,

which are similarly provided with spaces

for the links.

From the exit 6f the transfer the steps.

pass along the extension above the upper
landing 10 to the upper carriage 9.

As shown in Fig. 9, the upper carriage is
substantially a reversal of the lower car-
riage. It is provided with suitable flanges
on its sides which rest upon rollers 42. sup-
ported upon ways or tracks 43. It is pro-
vided on each side with :a central channel

guide 44 for the guide rollers 17 of the steps.

It is further provided upon each side with
ways for the step-wheels. The way for the
leading wheels 22 is composed of a track 45
whose horizontal portion is on the same level

as the lower portion of the guide 44, and’

which crosses the guide, being cut away at

its point of crossing to allow the axles to-

pass, and then extends in a curve down-
wardly beyond and outside of the guide, and
a cooperating track 46 which extends verti-
cally to the lower portion of the carriage
where it curves outwardly and downwardly
and then passes to the exit on a-level with

. the lower portion of the guide 44.  The way

65

for the rear wheels 19 is composed of a track
47 which extends horizontally inward, and a
vertical track 48 which crosses the guide 44,
being cut-away at its point of crossing, and

ing thé tendency of wheels 19 to-fall: ~

1,015,406

extends downwardly to the exit as shown.

The upper carriage is also provided at-its
lower portion with a magnetized track 482,
which is energized by means of a spool or
coil 49, whose terminals lead to a .suitable

“source of electrical energy. The track 48 is

arraniged to contact with and ‘hold  the
wheels 19 in predetermined relation while.
the wheels 22 -are in ‘engagement -with the
track 46 at its lower curve or.bow. The
wheels 22 engage a guard track 50-at this
point, which holds the wheels upon the track
46, and which is provided with. a spring 51
to form a cushion to receive the impact of
the wheels as they descend upon the guard.

When the steps are in the position shown at

the lower portion of Fig. 9, the wheels 19

"have a tendency to fall or drop on account of

the fact: that at this particular point these
wheels do not have any appreciable traction
on their tracks, and the track 48 exerts a
holding power on- the wheels at that point
to counteract this tendency and keep both
sets of wheels in constant relation. - Also,
the spring 51 by pressing the wheels 22
against their track 46 prevents these wheels
from working or moving up, and holds the
wheel-frame or- base fromtilting with its
axle as a center, thereby aiding in overcom-

I make no claim herein broadly to'means

70

75'. L

80
85

90 - -

to automatically. take up the increment of ~

the' stretch of the hand rail and to auto-
matically hold the aggregate of the stretch,
or broadly to means for inereasing the trac-
tion of the truck wheels as the steps pass
through the upper end carriage, as’broad
claims to each of these features are con-
tained in and form part of the subject mat-
ter of my Patent No. 984,304 dated Feb. 14,
1911 for which said subject matters are
hereby expressly reserved, but limit. the"

claims ‘in the present application to elec:

trical or magnetic devices for increasing the
traction of the truck wheels, and to the fea-
tures herein disclosed to automatically take
up and.hold the stretch of the hand rail.”

"' The upper carriage is provided at its top -

with a transverse roller 52 journaled in suit-
able begrings so as to engage the top of the
treads while the forward wheels 22 are
crossing the gap between their track sections
45. It will be observed that the relation
and arrangement of parts is such that.this
guard roller engages the tread in the rear
of the axle during the time the wheels 22
are’ moving across the gap, thereby holding

“the step against tilting, and as the step and

axle-frame or base are.rigid the wheels 22
are carried across the gap.

- Power is applied to move the foot way.
which in the present embodiment, is in the
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form of an endless series of connected steps, ©

“by the drive shaft 53; which is located at or
~near the head of the incline of the. ascend-

130
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ceding step exert a tendency to draw the
step against the track, and as the track is
more or less angular to the direction of the
strain or pull, the steps would have a tend-
ency to hook under or hitch or hang upon
the track 21. In order to obviate this, I
provide this track with a yielding section
26, located at the curve between 1its hori-
zontal ‘and vertical portions at the lower
end thereof. In the present form this yield-
ing section is pivoted at 27 at its upper end
and at its lower or free end it is provided
with a slot or opening 28 into which a stop
pin 29 projects, the latter being fixed to the
frame of the carriage. The section 26 nor-
mally hangs in position to form a continua-
tion of the track 21 on the curve, and it is
obvious that if the step-supporting wheels
19 for any reason hook under or hitch
against the track in passing around the
curve, the section 29 will yield in order to
release the wheels and overcome and obvi-
ate any tendency of the steps to lag or
hitch at this point. While gravity holds
the yielding section of the track in normal
position during the ordinary operation of
the machine, the section is preferably con-
trolled by a spring 80 which in the draw-
ings is in the form of a coil spring en-
gaging oppositely projecting studs 31 lo-
cated on the frame and pivoted section as
shown. In practice the pressure of the
wheels 19 upon the pivoted section will not
be sufficient to cause the same to move
against the tension of its spring while the
steps are moving through the carriage in
the normal operation of the machine, but
in the event any of the wheels 19 bind or
catch upon the track 21 by reason of the fact
that the latter overhangs the direction of
the driving strain at this point in the path
of the wheels, the pressure against the
spring 30 will then be sufficient to cause the
latter to yield so as to obviate the binding
action of the wheels upon the track and the
consequent lagging or hitching of the steps.

The track 24 is provided at its inner face
with a leaf spring 32 which normally stands
in position to somewhat restrict the area
of the way for the wheels 22, as shown for
example in Fig. 6. The spring 82 imipinges
upon the wheels 22 as the latter pass
through the way and serves as a brake for
the wheels in the event there is any tend-
ency of the wheel-bases to turn with their
axles as pivots in their links by reaSon of
the binding or hitching of the wheels 19
against the track 21. Tt is obvious that if
the wheels 19 bind or hitch upon the track
21, the frames carrying the wheels 19 and
22 will tend to turn with their axles as cen-
ters, thereby overcoming the center of grav-
ity of the step, throwing the tread out of its
horizontal position, and causing the wheels
22 to jump or slip through a portion of

8

their ways; this tendency, when it occurs,
is obviated by the spring 32 which acts as
a brake upon the wheels 22.

It is obvious that anything which causes
the steps to hitch or lag during their travel
is objectionable as it causes the machine to
move unevenly with more or less jerking ac-
tion, and the function of the pivoted track
to prevent this objectionable action is of
value. The spring 32 holds the step to its
outer limit so as to reduce its liability to
hitch or hook, and retards the wheels 22 so
as to tend to throw the wheels 19 up and to
prevent the hooking action. The center of
gravity of the step 1s slightly to the left of
the center of the axle as it appears in Fig.
6, and as the tendency of the step is toward
the left, the reduction of the track resistance
on the wheels 19 and the retardation of the
wheels 22 tend to preserve the center of
gravity and prevent the turning of the steps
out of normal position.

It is of course understood that the pivoted
section 26 of the track and the spring 32
are provided merely to overcome any diffi-
culties which may result from any variation
in the curves in the tracks, and that in the
normal and usual operation of the machine
the curves are uniform so that the steps pass
through the lower carriage at constant speed
and without any tendency to lag or hitch
therein.

In the operation of the machine the steps
pass into the carriage 12 at its lower or in-
let portion, the ends of the tracks 20 and 23
being in extension of corresponding tracks
4 and 5 for the respective wheels, and the
guide rollers 17 passing into the channel
guides 16. As the steps pass through the
carriage their line of travel is reversed, and
the steps themselves are reversed so that the
wheels 19 which were the leading wheels
upon the lower run become the rear wheels
upon the upper run. The supporting wheels
pass out upon the tracks 21 and 24 respec-
tively, which are in alinement or continu-
ation of tracks 4 and 5 at the entry landing
6. The steps are presented in horizontal
position to form the entry landing, from
whence they pass up the incline portion of
the track or way to the upper exit landing
7, and thence to the transfer 8.

As shown in Fig. 1, the transfer receives
the steps at its lower inlet from the tracks at
the upper landing 7 and presents them from
its upper outlet to an upper level of the
tracks above the landing 10. For this pur-
pose the transfer is in the form of an elon-
gated vertical body 33 provided at its ends
with oppositely extending lateral inlet and
outlet portions 34, as shown in Fig. 7, it be-
ing understood, of course, that the details of
the transfer are duplicated upon each side
of the way or run. The transfer is provided
with a central channel 85 consisting of an
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ing run as shown in Fig. 1, this shaft being
driven by a suitable motor 54. The drive
shaft is provided with sprocket. wheels. 55,
which mesh with the links connecting the
step axles, as more fully hereinafier ex-
plained. In Fig. 2 the positions of the links
are indicated by dotted lines, it being un-
derstood that the links extend throughout
the circuit of the machine and are arranged

ing line or run and looking up on the de-
scending run. The shaft 53 transmits mo-
tion by spiral gears 56 to longitudinal shafts
57 located on each side of the foot-way at
the upper landing and extending back in
the rear of the transfer 8 at or near where
the foot-way enters the incline of the return
or descending run, as shown in Fig. 1. Ator
near where the foot-way enters the fransfer
an intermediate cross-shaft 58 is located,
which is driven from the shafts 57 by means
of intermediate spiral gears 59, and which is
provided with a pair of sprockets 60 adapted
to engage the links of the steps to lift the
steps through the transfer and prevent their
buckling on the landing 7 which otherwise
might occur owing to_ the resistance of the
steps on the curves of the transfer. - At the

rear ends of the shafts 57 a pair of stub

shafts 61 are located, which are provided at
one end with spiral gears 62 to receive mo-
tion from the shafts 57, and on the other
ends with sprockets 63 adapted to engage
with the step links. The sprockets 63 are
necessarily moynted on stub shafts at this
point as they are located above the line. of
the links and therefore a shaft could not of
course extend across-the machine as it would
interfere with the use of the foot-way. .
In Figs. 4 and 5, I have illustrated in de-
tail the construction of the longitudinal
shafts 57 which T prefer to employ. In Fig.
4 the arrangement of the spiral gears 56 is
shown, by which power is transmitted from
the main drive shaft 53 to the longitudinal
driving shafts 57. As the longitudinal
shafts 57 are of considerable length ‘it is
necessary to keep the shaft lined up and for
this purpose universal bearings 64 are em-
ployed at frequent intervals.
universal bearings 64 is provided with a sup-
porting case 65 having a seat 66 adapted to
receive a correspondingly .shaped -enlarge-
ment on an elongated bearing sleeve. 67, in
which the shaft 57 is mounted, whereby the

sleeve is free to move in its seat in order to’

keep the shaft in alinement. The sleeve is
provided with a recess in its top portion to
receive a projection 68 on the casing which
limits the movement of the sleeve and pre-
vents displacement. of the parts. _

I prefer to make the longitudinal shafts in
sections, connected together by universal
joints 69 between the spiral gears and bear-

‘ings 64, and I also prefer to employ an ad-

Each of the

y-justa'ble coupling intermediate the poihts’of
application of power to-links. . This ar-

rangement is illustrated in Fig. 4.. The ad-

S

justable shaft couplings may be of any suit-

able form, and in the present embodiment,.
‘as shown 1n Figs. 4 and"5, consist of a pair

of cobperating members 70 and 71 rigidly
connected with the adjacent ends of their
respective shaft sections, one of the mem-
bers being provided with bolts 7% which pass
through elongated slots 78 in.the associated
member, by which the members may be
locked and rigidly secured together in their

-adjusted “positions. - The two members of

the coupling are also provided- with op-
positely arranged ears 74, one of which is

-tapped to receive an adjusting bolt 75 which
- bears against the corresponding ear of the

other member and which is held in position

by means of set nuts 76.” The adjustable-

couplings are important for the purpose of
allowing the sections of the shaft to be set
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or adjusted so as to bring the sprocket

wheels corresponding with the respective

sections ‘into' mesh with the teeth of the
‘links under a uniform degree of pressure.
As the longitudinal shafts 57 codperate
with a plurality of driving sprockets en-

gaging the links at different points, it is
obviousthat in assembling the machine some
of the sprockets may not engage the teeth
of the links with the same pressure or to the
same degree ds others, and therefore by the

use of the adjustable coupling the sprockets -

may. be adjusted, through the intermediate

‘spiral gears, so as to set all the sprockets

to the same relation or pressure wpon the
teeth of the links. They may likewise be

90
95'

100 -

employed in the future operation of the ma- . ;

chine to compensate for uneven wear of the

parts. It is obvious that where the longi-
tudinal shafts 57 codperate with sprockets.
‘driving -on both runs or lines, this adjust-

ment insures that both lines ‘will be driven

in unison. The range of movement of the

coupling of Fig. 5 is such that the adjust-
ment - may be made even when the teeth of

the sprockets and links are opposite, being:

105

110

equal in.extent to a half pitcéh of the testh. .

At a suitable point in the descending line

115

or run, and preferably at about its center, -

I prefer to run the foot-way in a horizontal

plane in the form of an intermediate land-

Ing 77, as shown in Fig. 1, which provides
an eye-rest so that the passenger at the
upper entry landing -will observe an ap-
parent break.in the continuity of the run
and will not be so impressed with the height

of the machine and the consequent length of -

the run as he would be if he looked from the
upper landing to the lower landing instead
of upon the traveling landing at an inter-
mediate point. This is of Importance in
machines having long runs. The treads
are in the same plane in the eye rest.
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At about the middle of the runs I arrange
a supplemental pair of longitudinal shafts
57" (see Fig. 1) of the same construction as
the shafts 57, one on each side of the foot-
way, and by reason of the intermediate land-
Ing or eye-rest construction, these intermedi-
ate shafts may codperate with the descend-
ing line or run at each end thereof, so as to
take the strain off the steps throughout the
entire run of the intermediate landing or
eye-rest. The shafts 57’ are provided at
their front ends below the ascending run
with spiral gears (not shown) which mesh
with corresponding spiral gears (not
shown) on a cross-shaft 78, the arrangement
in this respect being similar to the gears 56
of the shafts 57, and the cross-shaft 78 is
provided with sprockets (not shown), simi-
lar to sprockets 55, which mesh. with the
teeth of the links, the teeth being on the
underside of the links or looking down at
this point. Stub axles (not shown), similar
to stub axles 61, are provided at 79 and 80,
and are driven by the shafts 57’ by spiral
gears (not shown) similar to the gears 62,
and these stub axles are also provided with
sprockets which mesh with the teeth of the
links on the descending run, the teeth being
on the upperside of the links or looking up
at these points.. By this means the two
lines or runs are tied together or connected,
and power is applied from the main drive
shaft 53 to the descending run through the

ascending run and the intermediate shafts

and connections, while on the other hand
the power of the weight of the descending run
is applied to the up-run at its center. The
intermediate drive divides the machine at
about its center, and each side of the machine
Is balanced, as the weight of each portion of
the descending run tends to counterbalance
a portion of the ascendinig run. The load
of the steps below the eye-rest is also in
effect placed upon the shafts 79, and as the
shafts 80 apply power to the links at the
other end of the eye-rest, all load is taken
off the curves at both ends of the eye-rest.
The shafts 79 and 80 being thus geared to-
gether, power is transmitted from the
former to the latter through the longitudi-
nal shafts, so that the link connections be-
tween the steps are free from tension
throughout the eye-rest and as they pass
the angles.

Bach step comprises a rectangular frame
81, provided with the usual tread and riser
as shown in Fig. 21, and having interior
bosses 82, to which the ends of the wheel-
base 83 are bolted. The wheel-base receives
its associated axle 18, which is rigidly con-
nected thereto by means of pins 85 and
which also is clamped in a stirrup 86 de-
pending from and rigid with the step-
frame at about its cenfer, which arrange-
ment provides a truss construction, the axle

1,015,408

being in effect the lower chord and the step-
frame the upper chord, whereby the step-
frame is supported at its center and the axle
is strengthened. The wheel-base is pro-
vided with oppositely extending arms which
project beyond the sides of the step so as to
provide a wheel-base of greater area than
the step itself. The arms are provided at
their outer ends with outwardly facing studs
upon which the wheels 19 and 22 are mount-

ed in different vertical planes with their"

flanges toward the interior of the machine.
Kach wheel is provided with outer and in-
ner flanged graphite bushings 87, as shown
in Fig. 25, thus giving a lubricating flange
on each face of the wheel. Thebushings are
so proportioned as to leave a slight clear-
ance between them as a convenient recep-
tacle for a small quantity of oil which may

“be provided through an oil hole in the hub

of the wheel.

The inclination of the two arms of the
wheel-base to each other is such that the
angle of the incline to the horizontal is di-
vided by a line extending through the cen-
ters of the wheels of the steps, and as a
consequence the tracks 4 and 5 are at the
same difference in levels on the inclined as
on the horizontal runs, but on the incline
the tracks 4 for the outside wheels 19 are
above the tracks 5, and on the horizontal
runs the tracks 5 are above the tracks 4, as
shown in Figs. 18, 19 and 20. This gives
the same distance between the upper and
lower tracks measured perpendicularly to the
dirvection of travel on both the inclined and
horizontal runs, reduces the vertical overall
dimensions of the step to a minimum, and
also brings the intersection or crossing point
of the tracks at substantially the center of
their curved portions, as shown in Fig. 18.
The axles extend beyond or outside of the
wheel-base where they receive the links 838
and 89, which are held upon the axles by
means of collars 90 provided with locating
pins, as shown in Fig. 22. The links 88 and
89 are in male and female form, respectively,
the sleeves 91 of the former receiving the
axles and extending within the collars 92 of
the latter, these several parts being pro-
vided with interposed bushings, all as shown
in Fig. 27. The male links are provided
with eight teeth arranged intermediate the
sleeves, and the female links have ten teeth
extending from beneath the collars; as the
presence of teeth beneath the collars of the
links tends to tip or tilt the links on their axles
when the drive sprockets engage these ex-
treme teeth, the female links may be pro-
vided with bosses 93 to codperate with suit-
able up-thrusts to obviate this action, one
form of which will be hereinafter described.

"The guide rollers 17 are located upon the
axles between the wheel bases and the links,
as shown in Fig. 22. As before stated, the
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guide rollers are not essential and may‘_be
omitted ; if retained they may ‘serve the

 turther function of codperating with up-

thrusts.

The action of the driving sprockets causes

the steps to rise, and also tends to turn the
female links upon the axles when the
sprockets engage the extreme teeth thereon,
and to overcome this action 1 provide a suit-
able upthrust. In the form :.of upthrust
illustrated in Figs. 29 and 80 a block or plate
94 is rigidly secured to the frame or struec-
tural part of the machine, and is provided
with wedge-shaped faces 95, with which cor-
responding wedge-shaped faces on a second

block or plate 96 codperate. - The blocks are-

secured together in adjusted positions by
means of bolts 97 passing through the blocks,
one of which is provided with suitable elon-

gated slots to admit of the adjustment or

regulation of the blocks to vary the height of
the upthrust. Suitable toggles 98 depend
from the block 96 and carry a swinging
frame 99, which is provided with a shoe 106
forming an upthrust for the bosses 98 of the
female driving-links. The frame may also
be provided with a laterally extending flange
101 arranged in-the path of travel of the

guide rollers 17, as shown in Fig. 30, to pro-

vide an upthrust for both the links and the
guide rollers. Tt is obvious of course that
the upthrust may be employed in conjunc-

tion with either of .these elements or both as:

desired. Tn practice the upthrust is located

5 over the drive-sprockets of the ascending

line, as for example, on shafts 78 and 53, its

position with reference to the latter at the

top of the incline where the foot-way
changes from the inclined to the horizontal
run being shown in Fig. 29. When the up-
thrust is in position the toggles 98 normally

tend to hang in vertical position or at less'

than a right angle to the drive links, as
shown in Fig. 29, and the frame 99 rests
against a set screw 102 in a projecting
bracket 103, which: acts to limit its motion
in one direction and against which it is
pressed by a spring 104 located upon a set
screw 105 in a projecting bracket 106 at its
opposite end. In the normal position of the

parts the toggles 98 hang in substantially the

relation shown in Fig. 29, and the arrange-

ment and relation of the parts is such that’

the shoe 100 is in position to press lightly
upon or just clear the bosses 93 of the drive-
links as the latter are subjected to the lifting
and turning action of the drive wheels, as
shown in Fig. 30. As the service becomes

heavier by reason of the greater load wupon |

the machine by the increase in the weight,
carried, the increased friction due to the 1ift-

ing action of the drive-links incident to the

increased duty of driving the foot-way causes
the frame 99 to move from a position in
which the toggles are more or less vertical

-openings in the frame 99. - -

7

to a position in which they are at right

angles to the line of the driving links, which

latter position is shown in Fig. 11. This

slight - movement causes the shoe. to -drop
slightly toward the bosses of the drive-links,
and consequently interposes more resistance
to the increased tendency of the drive-links
to lift or turn incident to the greater load,
and thereby overcomes the tendency of thée

links in these respects. By adjusting the

wedge-block 96 the resistance of the up-
thrust may be regulated. By thus regulat-
ing the pressure between the boss and up-

thrust I avoid an excessive pressure during

times ‘when- there is small load, and conse-
quently reduce the wear of the parts as wel
as increase the efficiency of driving. '

The frame is held against lateral displace-
ment by means of the guides 107, which are

in the form of laterally projecting brackets.
secured to the frame or structural part of
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the machine and provided with depending -

ears 108 embracing the frame. The shoe is

adapted to take up. wear by means of screw .

bolts 109 which are threaded into the shoe,

sleeves 110 which are provided with external

screw threads gdapted to take
When an upthrust is employed to codper-
ate with the bosses 93 of the female links,

bosses. . In Fig. 28 I have shown one form

of lubricating device for this purpose, which -

may -be supported upon -the frame or struc-

ture at any suitable point where it will con-
‘tact with the bosses, as for example, as shown .

at the lower left hand end of Fig. 16. As
shown in Fig. 28, the oiling device consists
of-an oil receptacle 111 in which a wheel 112

90

and pass through and serve to locate or fix

into tapped

95

it is desirable to provide a device for sup- .
plying oil for the purpose of lubricating the -

100

105

revolves, the parts being so arranged that

the exposed. surface of the wheel will lie in

' the path of travel of the bosses of the links

to-impart the requisite amount of oil to.the
bosses as they engage the wheel. The recep-

tacle is preferably spring mounted, as by at--

110 -

taching it to a spring-plate 118 which is

screwed by a bolt 114 at‘one end to the struc-

ture and is carried at its other end by a
spring 115 preferably arranged in the form .

of a coil spring surrounding a guide post

116. By this:arrangement the wheel 119 ig-
maintained in normal position slightly above

the line in which the bosses travel, and the

spring ‘construction allows it to be pressed

down as the bosses pass from it, thus insur-
ing oiling contact. - The surface of the wheel
may be of felt, leather, or other suitable ma-
terial, adapted to take up a quantity of cil,

the action of the bosses upon 1t causing it to -
parts of

revolve in the receptacle so that all
the periphery are oiled. ,

120

The driving sprockets are peeferably ép]i‘t o

longitudinally and transversely, thus mak-
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ing four pieces which are bolted together in
a manner to break joints. The two lateral
parts of the sprocket are split upon a longi-
tudinal line, and each part is then split upon
a transverse line, as indicated in Fig. 82 by
the irregular dotted lines, all of the parts
being provided with a suitable key seat for
connection with the associated shaft. In or-
der to draw the parts of the wheel tight

upon the shaft and true to each other, T bevel’

the hub 117 of the wheel upon each of its
faces or sides, and provide a steel ring 118
for each side with a corresponding bevel, and
then draw the rings together by means of
tightening bolts 119 whereby a heavy pres-
sure is exerted upon the hub to force the
The parts of
the wheel are further joined and secured to-
gether by supplemental bolts 120,

The ascending line or run of the foot-way
is preferably provided on each side with a
hand-rail 121 moving at the same speed as
the foot-way. Each hand-rail passes around
a drive-pulley 122 at the lower entry land-
ing, whose shaft has a sprocket wheel 123
which is driven by a sprocket chain 124
from sprockets 125 on a common shaft 126
to which motion is imparted by bevel gears
from a longitudinal shaft 127, which in turn
takes its motion by bevel gears from a short
shaft 128 driven by a sprocket chain 129
from a through shaft 130 which carries at
each end a gear-wheel 131 meshing with the
upwardly ascending line of drive-links.
The hand-rails pass from the pulleys 122
along the lower entry landing and up the
incline to idlers 132, thence in horizontal
direction along the upper exit landing to
upper drive pulleys 133, which are tipped
or set at an angle to the horizontal, thence
to tightening idlers 134, which are oppo-
sitely tipped or set at an angle and so that
their lowest points are in the same- hori-
zontal planes as the lowest points of their
associated drive pulleys 133, as shown in
Fig. 18, and thence around an intermediate
pulley 135, also set at an angle or tipped,
and thence down the incline to the 1dlers
136 where they change direction to return
to the pulleys 122, which are tipped or set

- at an angle so as to bring their lowest points
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in line with the idlers 136 and with the low-
est points of idlers 135. The intermediate
pulleys 135 are slightly above the associated
pulleys 133 and 134, so as to clear the stretch
of rail between pulleys 133 and 134, and so
disposed that their lowest points are sub-
stantially in alinement with the lowest
points of pulleys 183, and their highest
points are substantially in alinement with
the highest points of pulleys 134, as shown
in Fig. 13. By this arrangement of the
parts the upper or operative stretch or line
of the rail 1% adjacent the foot-way, and
clearance is provided for the wvarious

1,015,406

stretches or lines of the rail where they pass

or cross. Also, the rail is thus supported by
the pulleys at the places where it is twisted,
and the runs are in substantially straight
lines.

The shafts of the pulleys 133 and 135 are
out of alinement, and as a convenient means
of driving these disalined shafts, T provide
them with spiral gears 187 and 138, respec-
tively, which mesh with an intermediate
spiral gear 139, which is driven by a spiral
pinion 140 on one end of a short shaft 141
whose other end is provided with a sprecket
142, which is driven from the shaft 53 of the
driving sprockets 55. Any suitable means
may be employed for imparting motion
from the main driving shaft 53 to the
sprockets 142, and, as shown in Fig. 11, this
is conveniently done by means of sprocket
chains 143 and 144 connecting the shafts 53
and 141, respectively, with an intermediate
sprocket shaft 145.

The train of spiral gears is preferably in-
closed in a gear case 146, such as shown in
Figs. 14 and 15, and which is adapted to
contain oil. The gear case is widened out
at each end iIn order to accommodate the
angular positions cf the wheels 138 and 139.

A suitable hand-rail 147 is also provided
at each side of the descending line or run of
the foot-way, and driven at the same speed
as the foot-way. These hand-rails and their
operating parts of the same in construction
and operation from the upper entry landing
to the lower exit landing, and therefore a
description of one of them will suflice for
both between these points, after which I
will describe the lower extension of the
right-hand rail. Power to drive these hand-
rails is preferably taken from the step-link-
age at the upper landing, and at the right
hand.end of Figs. 16 and 17 T have illus-
trated an arrangement of parts for this pur-
pose. As shown in these figures, a cross-
shaft 148 is provided with sprockets 149
which mesh with the upturned teeth of the
step-links, as shown in Fig. 16, by which
motion is imparted to the cross-shaft.
Sprockets 150 are located on the cress-shaft
outside the sprockets 149, and by means of
sprocket-chains 151 communicate motion to

.sprockets 152 arranged each upon one end

of a short stub-shaft, located above and sub-
stantially in the same vertical plane as the
cross-shaft 148. The other end of each stub-
shaft is provided with a spiral-gear 153,
which in turn meshes with sprocket-gears
154 and 155 which are supported each upon
one end of oppositely directed stub-shafts
located one upon each side of the first stub-
shaft. A sprocket 156 is located on the
other end of each of the stub-shafts of the
sprocket 154, and transmits motion by a
sprocket chain 157 to a sprocket 158 located
on one end of a stubxshaft 159, which is ar-
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ranged at or near the outer end of the upper |
entry landing, oné at each side thereof, and.
a drive pulley.

carrying at its opposite end
160.  Upon the inner end of .cach of the
stub-shafts of the sprocket-gears 155, 'a,
drive pulley 161 is located, preferably .in a

- plane outside of or beyond the pulley 160

i

15

20

with' reference to the foot-way. A tight-

ener-pulley 162 is also preferably provided
for each line of the hand-rail, and in the
construction shown it ‘is arranged" beyond
its associated drive pulley ‘161, being regu-
lated or adjusted by any suitable means to
take up the slack of the hand-rail; “Pulleys
163 are located close to each side of the. foot-
way-at or near the point where it:changes

dirvection ¢f travel from the upper “entry

landing to the downward incline, and these
pulleys ‘are preferably driven from the
cross-shaft 148 'by means of “interposed

~sprockets and chains, as shown in Figs. 16
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and 17. For this purpose, the shafts of the
pulleys 163 carry sprockets 164, driven by

chains from sprockets 165 whose shafts are-
In turn driven by cross-chains 166 from

spreckets 167 on the shaft-148. ‘
In the operation of the parts at the upper
entry landing, the lower strand of the hand-
rail passes to the lower portion of the pulley
161, about which it makes a half turn te

pass to the upper portion of the assaciated

1dler 162 from whose lower portion:it. Passes
to the lower portion of the assaciated pulley
160, about which it then makes a half tarn
and runs in a horizontal plane to the pulley
163, the stretch between the pulley 160- and
the pulley 163 forming the operative portion
of the hand-rail along the length of the up-
per entry landing. The pulleys 162 are
tipped or arranged ‘at an angle to the ver-
tical so that the rail may clear in passing to
the pulley 160, the inclination of the pulleys
162 being such that the strands passing from
them to the pulleys 160 will have the proper

' clearance with respect te the up-running

portions: or strands of the rail going to the
undersides of the pulleys 161. ,
points of the pulleys 161 and 162 ‘are sub-
stantially in line, and the lower points of the
pulleys 162 are substantially.in linewith the
lower points of the pulleys 160. While the
pulley 162 may be set at such inclination as
to bring the hand-rail close up to the sides
of the foot-way, I prefer to set-it. at a less
inclination so that the strand running from

it to the pulley 160 will not interfere with
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the idlers 163, and then oppositely tilt the

pulleys 160 to the necessary ineclination to
bring the operative line or strand of the rail
into substantial alinement with the sides of
the foot-way. The angle of the pulleys 162

is obtuse to the foot-way, while the angle of

the pulleys 160 is acute thereto. . o
‘When a middle landing or eye-rest is em-

ployed it has been found in practice to be'

The upper,

desirable to introduce means for driving the -

hand-rails at this point. Power to drive the -

hand-rails at-the middle landing or eye-
rest is preferably taken from ‘the longitudi-
nal shafts-57’; which for.this purpose. are
provided with gears 168 meshing. with' cor-
responding gears 169, each on one end: of a
longitudinal stub-shaft 170, whose opposite
ends are provided with bevel-gears meshing-
with’corresponding ‘bevel-gears - on trans-

-verse stub-shafts 171; whose inner: ends

carry pulleys 172 from which the yp-riin-

‘ning strand of the rail leads to the pulleys
'161.".The -outer ends of the stub-shafts 171

are provided with sprocket - wheels: from
which ‘sprocket chains 173 extend to corre-
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sponding sprocket wheels on one end ofeach -~

of -the stub shafts 174 of the ‘pulleys. 175
located -at .a ‘point‘‘where the foot- way

changes its direction of movement from the

middle-landing or eye-rest to the lower por:
tion"of the incline.” Above the pulleys-172

rangement and disposition of the parts be-
ing such that the lower: or up-going strand

of the hand-rail is received upon the .pulley

‘idle pulleys 176:and 177 are located, the ar- .

90

176, which is tipped or set at an. angle o as

to bring its upper point in line with 4850~

ciated idler 177 which in turn is in.the same

vertical plane as the idler 172, so that the
rail-in passing around these pulleys receives
proper direction and is provided with the
necessary clearance. T S

The hand-rail of the left hand side of. the’
descending line or run of the foot-way-
passes around a lower idler 178 which -is lo-

95.

100 -

cated at or near the point where the foot-

way changes its direction of movement from
the incline to the horizontal run of the lower

exit:landing, and- which is set at-an angle
or.tipped so0 as to have. its upper point -sub-

stantially. in line: with the upper portion of

the associated pulley 175 and its"lower point
in substantial alinement with the lower por-

tion of the associated tippeéd idler 176, -
The hand-rail for the right-hand side of

the descending lirie of the foot-way. pref-.

erably. does not terminate at the lower end

‘of"the incline but is extended ‘across the’

lower exit landing to form a shunt-run, as-at
179 in Fig. 17. At the end of this shunt-run
the right-hand rail passes around a horizon-

‘tally disposed . drive pilley 180 which is

105°
110

115

driven by suitable intermediate connections. . -

from & longitudinal shaft 181 by which

power is transmitted from the shaft 128, the
connections being shown in Figs. 11 and 16,:
respectively. The shaft 128 i driven from .

120

the step-links' as heretofore. described, and:

as the -exit-landing 11 where the drive-
pulley 180 is located is below the line of the:
ascending run of the carrier, the connection

| to_the shaft -198 is~conveniently - accom-

plished. The rail passes from the pulley
180 to a horizorital idle pulley 182 and then.
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under an idle pulley 183 in line with the
lower point of the tipped pulley 176.

It is obvious that the return or idle
stretches or portions of the hand-rails of
both runs are turned over or upside down,
and in order to reduce the wear on the rails
I provide a guide for these portions of such
construction as to afford a minimum of con-
tact therewith. For example, as shown in
Fig. 35, the guide 184 is provided with end
or terminal enlargements 185 forming

tracks upon which the hand-rails run in
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such manner that they do not engage the
guides throughout their area or surface.
This reduces the friction and wear.

The hand-rails 186 are preferably made
by uniting a plurality of plies or thicknesses
of suitable material, such as canvas, or by
folding a strip of such material back and
forth upon itself in a number of layers 187,
as shown in Figs. 86 and 37, and is pro-
vided with a protecting or wear strip 188
which covers its surface exposed to the
guides. The rails are preferably C-shape
in cross-sectional outline or contour, and the
wear strip covers or envelops the inner face
and also the bights of the folds 189 and the
selvage edges 190, as shown. TIn the ar-
rangement 1llustrated in Fig. 86, the wear
strip is a separate strip. It may, however,
be formed of a continuation of one of the

layers or plies, as shown in Fig. 87. As

there shown the outer layer is continued

“and folded across the folded edges of the

plies at one side of the hand-rail, then after
following the internal contour of the rail
is extended across the folded edges at the
other side. The inner faces of the flat or
body portion of the rails rest or bear upon
the guides upon the operative portions or
stretches, and the inner faces of the in-
turned ends rest on the guides on the return
or idle stretches, thereby dividing the wear
and distributing it upon different portions
of the rails. By this construction of hand-
rail, the bights of the folds and the selvage

‘edges are concealed and the presence of

raw edges is avoided, thus preventing ravel-
ing of the canvas. The canvas or other
fabric of the hand-rail may be coated with,
cemented together by, or embedded in suit-
able material, such as rubber, as indicated
by dotted lines in Fig. 86, as is usual in this
class of devices.

The tightener-pulleys 162 are mounted in
sliding-frames 191, which are provided with
cables 192 having weights 193 and screws
194, as shown in Fig. 172 The screw passes
freely through a bracket on the frame 195
and 1s provided with upper and lower regu-
Jating nuts 196 and 197. By turning up the

“nut 197, the tightener is drawn to Increase

the tension on the rail. The weight takes
up the increment of the stretch of the rail,
and the screw forms a lock to positively

1,015,406

"hold the aggregate of the stretch and pre-

vents the tightener from jumping back if
any sudden and excessive strain comes upon
the rail.

By reason of the arrangement of the driv-
ing pulleys, it is obvious that in the descend-
ing run (Figs. 16 and 17) the portions of
both rails from the upper driving pulleys
to the eye-rest are slack, that is relaxed and
not under tension. The driven pulleys 175
at the exit end of the eye-rest serve each to
put its associated hand-rail under tension
along the eye-rest. In the left hand rail,
owing to the idler 178, the rail is again slack
between the pulley 175 and the bottom of
the incline. The same conditions exist at
the opposite side of the machine between
the top and bottom of the lower incline, but
by reason of the driven pulley 180 the por-
tion of the hand-rail crossing the lower
landing to form the shunt 179 is again un-
der tension. FEach hand-rail is therefore
tensionless or slack at the inclines, while at
the horizontal portions, viz., the eye-rest
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and the lower landing, it is under tension. * gg

What I claim is:

1. In an elevator, a series of sections, and
a way forming a plurality of conveyer-runs
having inclined portions on which the sec-
tions travel in ascending and descending
lines, the inclined portion of the run for the
descending line having an angular portion
between adjacent levels.

9. In an elevator, a series of sections, a
way having upper and lower inclined runs
upon which the sections travel, the lower
run having a horizontal portion between
adjacent levels.

3. In an elevator, a way extending be-
tween two landings at different levels, and
having an intermediate horizontal portion,
tracks on the way, a carrier consisting of a
series of steps traveling on the way, each
step having front and rear supporting
wheels, the tracks for the front wheels being
above those for the rear wheels on the way
adjacent the intermediate portion and below
the rear-wheel tracks in the intermediate
portion.

4. In an elevator, an inclined way ex-
tending between levels and having an angu-
lar portion therebetween, an endless carrier
traveling down the way, and drive mecha-
nism for the carrier at the angular portion
of the way.

5. In an elevator, an inclined way ex-
tending between adjacent levels and having
an angular portion therebetween, an endless
carrier traveling down the way, and drive
mechanism engaging the carrier at the ends
of the angular portion of the way.

6. In an elevator, an inclined track or way
having a horizontal portion between adja-
cent levels, an endless series of steps travel-
ing down the way, links connecting the
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steps, and drive mechanism ehgaging ‘the.
links where the steps change direction of -

travel at the horizontal portion: of .the run.

7. In an elevator, an inclined way having
a horizontal portion between adjacent levels,
a series of connected steps traveling down
the way, driving means for the steps at or
near each end of the horizontal portion, and
connections between .the drives. -

8. In an elevator, an inclined way extend-
ing between adjacent levels and having an
intermediate horizontal portion, a series of
connected steps traveling. down the way,
drive sprockets for the steps at or near the
two ends of the- horizontal portien, and
means to operate the sprockets from a coni-
mon source of power.- , : )

9. Inan elevator, an inclined way extend-

"ing between adjacent levels and having an

intermediate horizontal portion, a series of
connected steps traveling down the way,
drive sprockets for the steps beyond the
ends of the horizontal portion, and longi-
tudinal drive  shafts connecting with the
sprockets. : : LT
10. In an elevator, a way extending 'in
inclined ascending and descending runs be-
tween. adjacent levels, the -descending run
having an intermediate horizontal portion;

an endless series of steps traveling on the
way, means to drive the steps of the ascend-
ing run, sprockets for the steps at the hori-

zontal portion- of the descending run, and
longitudinal shafts driven by the stéps of
the ascending run and driving the sprockets
at the intermediate portion.’ L
11. In an elevater, a way extending in
inclined ascending and descending rins be-
tween adjacent levels, the descending run
having an intermediate horizontal Jportion,
an endless series of steps traveling on the
way, means to drive the-steps of the ascend-

ing run, a pair of sprockets at each end of

the horizontal portion of. the descénding
run, and a longitudinal shaft at each side of
the "horizontal portion connecting the cor-
responding sprockets of each pair, and con-
of the ascending run.

12..In a conveyer, a series of

nections between said shafts and the. steps

connected

wheeled sections, upper and lower runs upon
which the steps travel, a carriage connest-’

ing the runs at their lower ends and having

tracks for the wheels, one of the tracks hav.

ing a lower yielding section.

13. In a conveyer, a series of steps each’

provided with carrying wheels, a- Wway pro-
viding upper and lower runs for the wheels,
and a carriage connecting the runs at their
lower ends and having tracks with which
the wheels codperate as the steps pass
through the carriage, one . of. such tracks
baving a lower yielding portion.

14. In a conveyer, a series of connected-

wheeled steps, ascending and descending in-
; ‘

ix

clined runs, a carriage connecting the runs

at their lower ends and having tracks.for
the step-wheels, one of the tracks provided
with a lower yielding section. S
15.'In .a traveling stairway, a series of
connected wheeled steps, inclined ascending
and descending runs, an end carriage having
tracks for the wheels of the steps, the tracks
for the front wheels provided with:inner

spring pressed yielding sections where the

wheels change their direction of travel; .

16, In a traveling stairway, steps pro- »

vided ‘with front and rear carrying wheels;

70
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tracks forming upper and lower ways for

the steps, and a carriage connecting the

ways-at their lower ends and having tracks -
curved to carry the steps from the line of

the lower way to that of the upper way, the
tracks for the front wheels in the carriage

 having a yielding section at the initial por-
“tion of the curve. '

17. In a traveling stairway, the combina-
tion with tracks for ascending and descend-
ing runs, of connected steps provided with
leading -and following wheels running on

the- tracks, curved ways for the wheels as .
the steps pass from one run to the other, the
way for the leading wheel on the descending '

run having a yielding section at the curve,

-and: means to restrict the way for the aSS0-
‘ciated following wheel. - ST

18.:Ina traveling stairway, the combina-

tion with tracks for ascending and descend--
Ing. runs, of a set of steps provided with - .
100 .

leading and following ‘wheels adapted to the
tracks, ways for the wheels as the steps pass
fromi ene run to the other, the way for the

leading wheel on the descending run having

a ylelding section at the curve, and a brake
in:the way for the following wheel ‘to pre-

vent slippage of the latter. :
19, In a‘traveling stairway, the combina-

tion with tracks for ascédning and descend-

ing runs, of steps provided with axle bars

-carrying leading -and . following wheels,
guide ways for the wheels as the steps pass

frem the descending to'the ascending rum,
the guide way for the following wheel hav-
ing a spring restricting its area. '

-20. In a traveling stairway, the combing-
tion with tracks. for ascending and descend-

ing runs, of steps provided with axle bars

having leading and following wheels, a car-

riage connecting the runs-at each end and.

having curved tracks providing guides for

the wheels, the inner track of the guide: for -

the following wheel of the descending run
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having a leaf spring in the line of ‘the -

wheels, ) :
21. In 4-conveyer, the .combination- with
tracks for' the ascending and descending

runs of a traveling stairway, of steps pro- .

125

vided with axle bars, yekes fixed to the axles -

and. provided with leading and following
wheels, a - carriage for leading the steps
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from the descending to the ascending run,
such carriage h*wmo a channel glude for
the step- axles and tracks having curved por-
tions and providing guides for the wheels,
the inner track for the guide for the follow-
ing wheel having a leaf spring providing a
brake for such wheel to overcome the tend-
ency of the step to turn on its axle as a
pivot as the leading wheel turns the curve
1n its guide.

22. In a traveling stairway, a series of
connected steps, each having a wheel-base
rigid therewith, front and rear supporting
wheels on each base, tracks providing upper
and lower runs for the wheels, means to
move the steps on the tracks, and a carriage
between the runs having curved tracks for
the wheels, the carriage tracks for the front
wheels each having a yielding section and
those for the back wheels each having a
spring located at the initial portions of the
curves.

23. In a traveling stairway, a series of
connected steps, each having an axle and
wheel-base rigid therewith, front and rear
wheels in each base, upper and lower runs
for the steps, means to move the steps, and a
carriage between the runs, a curved guide in
the carriage for the axles, tracks in the car-
riage for the front and rear wheels, the
front wheel track having a yielding section
and the rear-wheel track having a spring
whose stress is in the direction of the front-
wheel track, the spring and yielding section
being go located and arranged as to contact
simultaneously with their associated wheels
on each step.

24, In a conveyer,upper and lower trans-
porting runs connecting adjacent levels and
providing a landing for each run at the up-
per-level, and a transfer between the Iand-
ings at the upper level having a body and
oppositely disposed inlet and outlet in dif-
ferent planes.

25. In a conveyer, upper and lower trans-
porting runs connecting adjacent levels and
providing exit and entry landings in aline-
ment at the upper level, and a transfer be-
tween. the landings at the upper level hav-
ing a body and oppositely disposed inlet
and outlet in different planes and a con-
tinuous step-axle guide.

26. In a conveyer, upper and lower trans-
porting runs connecting adjacent levels and
providing a landing for each run at the up-
per level, a vertical transfer between the
said landings, and a vertical carriage at
the end of the landings, the arrangement be-
ing such that the line of travel from the
transfer to the associated carriage provides
necessary clearance for the entry landing.

27. In a conveyer, a transfer having a
body and oppositely disposed inlet and. out-
let in different horizontal planes, and an

1,015,406"

‘axle guide extending from end to end
thereof.

28. In a conveyer, a way extending in
different horizontal planes, a transfer in-
termediate adjacent portions of the way, a
series of connected steps moving on the way,
each step having an axle, and a continuous
guide in the transfer fer the axles as they
pass therethrough.

29. In a conveyer, a way extending in
different horizontal planes, 5 transfer inter-
mediate adjacent portions of the way, a se-
ries of connected steps moving on the way,
each step having an axle and supporting
wheels thereon, a continuous guide for the
axles and tracks for the wheels in the
transfer.

30. In a conveyer, a continuous way com-
prising upper and lower inclined runs be-
tween adjacent levels, a pair of horizontal
runs at each level, a carriage extending be-
low the lower level, a carriage extending
above the upper level, a transfer extending
above the upper level, and an endless con-
veyer traveling over said way and forming
entry and exit landings on the horizontal

runs at each level and ascending and de--

scending transporting portions between the
landings.

31. In a traveling stairway, upper and
lower transporting portions connecting dif-
ferent levels and providing exit and en-
trance landings at the upper level, an up-
wardly e\tendlno transfer having tracks for
the step wheels, and guard rails.

32. In a traveling stan'way having upper
and lower trmsportlng runs, steps hfwmrr
carrying-wheels, a carriage connecting the
runs and having tracks for the wheels, one
of such tracks having a gap, and means en-
gaging the step body to prevent tilting of
the step as the wheel associated with such
track passes the gap.

-33. In a device of the class described, a
way having upper and lower runs, a series
of moving steps having wheels, a carriage
provided With tracks for said wheels in ex-
tension of said runs, and means engaging
the step body for maintaining the equi-
librinm of the steps as they pass through
the carriage.

34. In a traveling stairway having upper
and lower transporting runs, steps each of
which is provided with an extended axle-
bar and carrying wheels, a carriage connect-
ing the runs and having a guide for the ex-
tended ends of the axle-bar and tracks for
the wheels, one of such tracks having a gap
to permit of the passage of the axle-bar, and
means to engage the step body to prevent
tilting of the same as the wheel passes the
gap.

- 35. In a traveling stairway having ascend-
ing and descending runs, a connected series
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‘15
20
&
30
35
‘ 40
45
50
Hh

60

1,015,406

of steps each of which ‘isq‘ply'ovided,vﬁvth an’|

extended axle-bar and leading- and follow-

ing -carrying wheels, a carriage connecting
the runs and having a ‘guide for the ex.’

tended end of the axle-bar and tracks for

the wheels, the track for the leading wheel:
crossing the guide and having a gap to per-.

mit of the passage of the axle-bar,. and a
roller engaging the step tread in the rear of
the axle as the leading wheel crosses the
gap to prevent tilting of the step. ‘
36. The combination = with upper - and

nected steps each of which'is provided with
an axle-bar having extended ends, -2 wheel-
base fixed to the axle-bar and provided with
leading and following carrying-wheels, a
carriage connecting the runs and having a

guide for the extended ends of the axle-bars
and tracks connecting the tracks of the ag-'

cending and descending runs, the track for
the leading-wheel crossing the guide and

‘having a gap to permit of the passage. of the

end of the axle-bar, and a roller journaled
on the carriage and engaging the tread. of

the step at the rear of the axle-bar to pre--

vent tilting of the step. S
37. In a device of the class described, a

series of moving steps having front and rear

wheels; an end carriage having tracks for
the wheels, and electrical means to increase
the traction of the wheels on the said tracks.
38. In a device of the class described, the
combination with an endless carrier having
upper and lower runs; a carriage connecting
the runs and having reversing tracks for the
carrier,” one of said tracks having a mag-
netized section. ’ : o
39. In a device of the class described, a
series of moving steps, and magnetic. track
for maintaining the steps in predetermined
position, - .
40. In a device of the class described, a
way having tracks, a series of moving steps,
and _electrical means to control the ‘relation
of the steps and the tracks. : )
41, In a device of the class described, a
way providing upper and lower inclined

runs, a reverser between the runs, a series
of steps moving on the runs, and electrical

means to control the relation of the steps
at the reverser, S o

42.In a device of the class described, a
way providing upper and lower inclined
runs, a reverser between the runs, tracks on
the runs and in the reverser, a series of
steps having wheels running on the tracks,
and a magnetized track in the reverser to
increase the traction of the wheels.

48. In a device of the class described, a
way providing upper and lower inclined
runs, a reverser between the runs, tracks on
the runs and in the reverser, a series of

-track within and facing the bow.

steps having wheels running on the tracks,
-and a magnetized track in the reverser with -

which the wheels cobperate. - :

-44. In a device of the class described, a

| way providing upper and lower inclined -

runs, a reverser between the runs at the up-

per end of the incline, a series of steps mov--
‘ing on.the runs, and electrical means to

a8

65

70

maintain the steps in préde’termined;position '

in the reverser. - - .

© 45, In" a device of the class described, a
‘way providing upper and lower inclined

75 "

runs, a reverser between the runs at the up-

per ‘end .of the incline; tracks on the runs

and in'the reverser, a series of moving steps:i: -

having bearings moving on the tracks, and
a magnetized track in the reverser cooperat-
ing with the bearings.. - .

80
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46. In'a moving stairway, a ‘way having a-

track, a series of steps having

wheels run-- = -

‘ning on the tracks, and electrical means 10'85

control the relation of the wheels and tracks. . -

47. In a conveyer, a series of wheeled steps
moving in oppositely directed runs, a car-

riage eonnecting the runs, and tracks for -
‘the wheels in the carriage changing the di-

rection of travel of the steps, one of the
tracks:beingmagnetized ‘where the relation
of assocl
versed.. .

48.. In a device of the class des‘cr-idbed,‘a

carriage ‘having tracks for the leading and

following  wheels of the steps of a, traveling

stalrway, the track for the leading “wheel
‘having angular portions

outwardly ~bowed portion, and a

connected. by an
- guard -

90

ated ‘front and back wheels is“re- >

95
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49.'In"a device of the class described';'a ‘:,

-carriage having tracks for the leading :and -
following wheels of the steps of a traveling .
stairway, the track for the leading wheel

105

having angular portions connected by.an -

outwardly bowed portion, ahd a ‘curved

guard track having a cushion to receive the -

impact-of the wheels as they descend against
the guard track, ° S , :
~.50."In a device of "the class described, a

110 .

traveling -footway providing straight as- .
cending and descending inclined Tuns.con- -

necting” different levels, .a single source of .

power, and . synchronously operated-shafts
at the same level driven: thereby for: trans-
mitting motion to the footway at the top of
both inclined runs. - ' R
51. In a device of the class described, a
traveling footway providing straight - as-

115
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cending and descending inclined runs con- -

necting different levels,-a transverse shaft

for transmitting motion to each Tun at the

level. . .
"52. In a device of the class described, a

‘top of its incline, and a driving shaft con-
‘necting the transverse shafts ‘at the same

125
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~descending inclined runs connecting dif-
ferent levels and forming moving landings
at the upper levels, a transfer beyond the
landing at the upper level, and means for
applying power to the footway as it enters
- the transfer.
- 53. In a device of the class described, a
traveling footway consisting of connected
steps forming an inclined run and a hori-
zontal landing, a transfer beyond the land-
‘ing, a transverse drive shaft at the top of
the incline for moving the steps, and a con-
‘nection from such shaft for applying power
“to the steps at the entrance to the transfer.

54, In a device of the class described, a
traveling footway consisting of connected
-steps forming upper and lower inclined runs,

each of which is provided with a horizontal
‘landing at the ‘top of the runs, a transfer
-at the end of the landing of the upper run,
a transverse drive shaft at the top of such
run, a second drive shaft adjacent the en-
trance to the transfer, and connections be-
-tween such shafts.

55. In a device of the class described, a
‘traveling footway consisting of a series of
connected steps forming upper and lower
‘inclined rums, each of which is provided
-with a horizontal landing at the top, a trans-
fer between the landings, sprocket wheels
‘engaging the step-connections at the top of
ihe runs and at the entrance to the transfer,
“a longitudinal shaft adjacent the sprockets,
and spiral gear connections between the
longitudinal shaft and the sprocket-shafls.

56. In a device of the class described, a
traveling footway, driven members for im-
parting motion to the footway at different

points, and a sectional longitudinal shaft
for driving such members, such shaft hav-
ing universal joints, and universal bearings
for the shaft. '

57. In a device of the class described, a
“traveling footway, a longitudinal sectional
shaft for transmitting motion to the foot-
way at different points, such shaft having
universal joints, and a bearing for each sec-
tion of the shaft comprising an annular con-
-caved bearing seat, and a bearing sleeve in
the shaft codperating with the seat.

58, In a conveyer, a way, a carrier mov-
-ing on the way, teeth on the carrier, driving
“sprockets engaging the teeth at a plurality

of points in the line of the carrier, asec-
tional shaft cobperating with the sprockets,
and means to axially adjust the sections.

59. In a conveyer, a way, a carrier mov-
ing on the way, teeth on the carrier, driving
sprockets engaging the teeth at a plurality
-of points in the line of the carrier, connec-
tions from a suitable source of power to one
of said sprockets, a sectional shaft extend-
ing from the last named sprocket to the
other sprockets, and means to true up the
engagement of the sprockets with the teeth.

1,015,406

60. In a conveyer, a way, a carrier mov-
ing on the way, teeth on the carrier, driving
sprockets arranged in pairs and engaging
the teeth at a plurality of points in the
line of the carrier, connections from a source
of power to one pair of said sprockets, sec-
tional longitudinal shafts driven by said
last named sprockets and driving said other
sprockets, and adjustable couplings for the
sections to secure uniform engagement of
the sprockets and teeth.

61. In a device of the class described, the

combination with a footway provided with

connecting linkage, and a shaft for trans-
mitting motion to the linkage at different
points and consisting of axially adjustable
sections, and a coupling for securing the
sections in their adjusted positions.

62. In a device of the class deseribed, the
combination with a footway consisting of a
series of steps, rack links connecting the
steps, and a shaft for transmitting motion
to the links at different points and consist-
ing of a pair of members rigid with the ends
of the shaft and axially adjustable and
means for securing the members in their ad-
justed position.

63. In a device of the class described, the
combination with a footway consisting of a
series of steps providing ascending and de-
scending runs, rack links connecting the
steps, sprockets engaging the links on both
runs, and a sectional connecting shaft be-
tween such sprockets, a pair of codperating
members rigidly connected to the abutting
ends of the sections and adapted to be ad-
justed axially with relation té each other
g0 as to bring the sprocket wheels corre-
sponding with the respective sections into
mesh with the teeth of the lipkage under a
uniform degree of pressure.

64. In a device of the class described, a
sectional footway, rack-links connecting the
sections, sprocket wheels engaging the links
at different points, and a sectional shaft for
transmitting motion to the sprockets, such
shaft being adjustable so as to set all the
sprockets in the same relation to the teeth
of the linkage.

65. In a device of the class described, a
series of sections, rack-links connecting the
sections, sprocket-wheels engaging the links
at two different points in their line, means
to drive one of the sprockets, a shaft for
transmitting motion from said last named
sprecket to the other sprockets and having
an axially adjustable section, and a coupling
therefor.

66. In a device of the class described, a
way providing ascending and descending
inclined runs, a carrier traveling on the
way, sprockets engaging the carrier on each
rumn, a sectional shaft connecting the sprock-
ets, and a coupling to adjust the sections.

67. In a device of the class described, a
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way providing ascending and descending in- -
clined runs, a carrier traveling on the way, .‘

sprockets engaging the carvier at the top of
each run, means to drive one of the sprock-
ets, a shaft connecting the sprockets and
having an adjustable-section. ‘ o

68. In a device of the class described, the
combination with a footway consisting of a

series of steps providing ascending -and.
descending runs, rack links connecting. the
steps, spreckets engaging the-links of both

runs, a sectional transmission shaft between
the sprockets and having one .of the ses-
tions thereof adjustable axially so as to set
the sprockets asscciated therewith in the
same relation to the links as the. sprocket
associated with the other section. ‘
69. In a device of the class described, the
combination with a driven foctway having
upper and lower ascending and descending
inclined runs, the descending run having a
horizontal portion between its ends, and
means for applying power from the ascend-
ing run to the other run at each end of the
hoerizontal portion. , S
70. In a device of the class described, the

combination with a footway consisting of-

an endless series-of connected steps provid-
ing upper and lower ascending and descend-
ing inclined runs, the latter having-a-hovi-
zontal portion between its ends, means for
driving the footway, and a connection be-
tween the ascending run and the descending
run at both ends of the horizental portion..

combination with a footway consisting of an
endless series of link-connected steps: pro-
viding upper ascending and lower descend-
ing inclined runs; the descending run having
an intermediate horizontal portion, synchro-
nously driven sbrockets.engaging the links
of both runs at the top of each 1incling,
sprockets engaging the links between the
ends of the ascending incline, sprockets en-
gaging the links at opposite ends: of the
horizontal portion, and connections between
the two latter sprockets. R

72. In a device of the class described, a

supporting wheel provided *with outer and.
S .

inner lubricating bushings previded. with
flanges located at the ends of the wheel-hub.

78. In a device of the class described; a
wheel the hub of which is provided with in-
ner and cuter bushings spaced apart to pro-

vide an oil chamber between the same and.

having flanges to provide a lubricating
flange on each face of the wheel. :

74. In a device of the class described, an
inclined way consisting of upper and lower

tracks, and a step having a wheel-bage, an.

axle-bar, and angular wheel-carrying arms
thereon, the inclination of the arms being
such that the axle-bar is above the line of
the tracks. ;

75. In a device of the class described, up-

71. In a device' of the class described, the

-and horizontal planes.-

per and lower trabképfovidin;g a-way hav- )

mg inclined and horizontal portiens and

crossing at the curve between the horizontal ’

and inclined portions of the way, and a step
having a wheel-base, and an axle-bar - pro-
vided with angularly disposed wheel-carry-

ing arms, the inclination of the arms being

such that the axle-bar is-above the line of the

upper track on the incline, R
- 76. In-a device of the class described, a
way having “inclinéd and horizontal por-.
tions, .upper and lower tracks in different
vertical planes on the way, the tracks cross-
ing at the curve between®the inclined and
horizontal portions so that the upper track
on ‘the incline: becomes. the lower track on
the horizontal, a series of moving steps, each
having ‘an axle-bar, an’ angular wheel-base
on the axle-bar provided with frent and rear
wheels, the angle of the base being such that
the axle-bars are above the upper tracks at

all points. ~ ~+ . L D
77. In-a device .of the class described, a

tions, upper and lower tracks in: different

vertical planes on the.way, the tracks cross-

Ling at the curve between the inclined -and
horizontal portions, a series of moving steps

having angular wheél-bases provided with
front and, rear wheels, the relation of the
tracks and wheel-bases being 'such that the-

steps remain with their:treads substantially’

horizontal on all portions of the tracks.
.78 In’a device of the class described,
way having inclined and . horizontal por-
tions, upper and lower tracks in different
vertical planes on the way, the tracks being
the same-distance apart on the inclined and

‘horizontal portions and crossing at the curve

between such portions, a series ef moving.

steps each having an angular wheel-base pro-
' vided with front and rear wheels whose axes:
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-way having ‘inclined “and horizontal por- -
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-arein a line dividing the angle of the incline. -

<79 In & device of the class describei, a
series of moving steps, tracks therefor To-:

-cated in-different vertical planes, and in:in-

clined and horizontal parallel planes,-and in
intersecting planes .connecting the- inelined

80: In a device of the class described, a
serigs of moving steps having front.and rear.
wheels, tracks therefor located in inclined:
and,_ horizontal planes, the tracks for. the
front and rear wheels being in intersecting
planes between the horizontal and inclined
planeés. L .

110 .
115

126

8L In a device <:),f fhé class desgiﬁbea.,,-a‘ ’

series of moving steps, tracks therefor lo--
cated in different vertical planes, and in in-
clined and horizontal parallel planes, and in
‘planes which intersect at a middle point..

82. In a device of the class described, a

series of moving steps having front and rear -

“twheels, and tracks therefor forming inclined
arid horizontal ways, the distance between ;
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is

the tracks being uniform on the inclined and
horizontal ways.
.~ 83. In a device of the class described, a
series of moving steps having front and rear
wheels, and tracks therefor forming inclined
and horizontal ways, and located in different
vertical planes and in different parallel
planes, the distance between the planes being
uniform on the inclined and horizontal ways.
84. In a device of the class described,
tracks arranged in different planes on in-
clined and horizontal ways, a series of steps

each having a yoke, front and rear wheels

on the yokes so disposed that the angle of
the inclination of the way is bi-sected by a
line drawn through the axes of the wheels.

85. In a device of the class described, an
inclined way having tracks in par allel
planes, and steps havmg front and rear
wheels so disposed that the angle of the in-
clination of the way is divided by a line
passing through the axes of the wheels.

86. In a device of the class described, up-
per and lower tracks providing a way hav-
g inclined and horizontal portions, and a
step provided with a wheel-base, the wheels
being in a line dividing the angle of the way,
and the tracks being “eversed at the same
distance apart on the inclined and horizon-

tal portions.

87. In a device of the class described, a
way having inclined and horizontal portlons,
and a series of moving steps, each provided
with a wheel-base havmo front and rear car-
rying wheels in different vertical planes, the
wheels being upon a line dividing the angle
of the inclined portion of the run, the track
for the outer wheel being above the track for
the inner wheel on the incline and below the
same on the horizontal portion.

88. In a device of the class described, a
way having inclined and horizontal por-
tions, tracks the same distance apart and re-
versed on the two portions, a series of mov-
ing steps provided with inner and outer car-
rying wheels so disposed that on the incline
the outer wheel runs upon the upper track
and the inner wheel upon the lower track

--and reversely on the horizontal portion, such

tracks crossing at the curve between the
horizontal and inclined portions.

89. In a device of the class described, a
way providing inclined and horizontal por-
tions connected by a curve, upper and lower
tracks on the way arranged the same dis-
tance apart on the inclined and horizontal
portions and crossing at the curve, where-
by the height of the tracks is reversed, a
series of s’reps having front and rear wheels
running on the tI“leS, and arranged upon a
line leldlIlO‘ the angle of the incline.

90. In a device of the class described, a

-conveyer, and an upthrust therefor thrown

into action thereby.
91. An endless conveyer, a driving mem-
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ber therefor, and an upthrust thrown into
action by the conveyer under the action
of the driving member.

92. In a device of the class described, a
series of link-connected steps, a pinion en-
gaging the links to drive the steps, a grav-
ity controlled upthrust which is thrown into
action by the links under the lifting and
tilting action of the pinion.

93. In a device of the class described, u
series of steps, rack-links connecting the
steps, a pinion engaging the links to move
the steps, and an upthrust to resist the lift-
ing and tilting action of the pinion and con-
s,1st1no of a hanging shoe located over the
links and moved into operative position
thereby.

94. In a device of the class described, a
series of link-connected steps, bosses on the
links, a pinion engaging the links to drive
the steps, and an wupthrust shoe located
above the links and normally out of engage-
ment with the bosses thereof and thrown
into action by the engagement therewith
of the bosses to plevent tﬂtlng and lifting
of the links under the action of the pinion.

95. In a device of the class described, a
series of link connected steps, a pinion en-
gaging the links, and an upthrust shoe
located over and pfuallel with the line of
movement of the links and moved toward
the pinion by the links under the tilting
and lifting action of the pinion.

96. In a device of the class described, a
series of link-connected steps on an inclined
way, a pinion engaging the links, an up-
thrust shoe pmrall(ﬂ “with the line of move-
ment of the links, toggles supporting the
shoe and normally qpploqchin a perpen-
dicular position, but moved, to a position at
a right angle to the line of movement of the
links under the action of the latter due to
the tilting and lifting action of the pinion.

97. In a device of The class deseribed, an
inclined way, a series of steps traveling
thereon, rack-links connecting the_ step, a
pinion engaging the links to move the steps,
a toggle- %uppolted upthrust shoe located
over the links parallel with the line of
movement thereof, means to adjust the shoe
to compensate for wear, a stop to limit the
movement of the shoe as the toggles ap-
proach perpendicular position, and a spring
to resist the movement of the shoe in the op-
posite direction under the action of the links
when lifted and tilted by the pinion.

98. In a device of the class described, an
inclined way, s series of steps traveling
thereon, rack-links connecting the steps and
having bosses adjacent the ends and at the
tops of the same, a pinion engaging the links
to move the steps, an upthlust shoe cod-
erating with the bosses to resist the lifting
and tilting action of the pinion, toggles
pivoted to “the shoe, a stationary block hav-
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ing inclined fices, and an adjustable block
haying
which the toggles are pivoted. ‘ '
99. In a device of the class described, a;
inclined way, a series of connected steps
traveling thereon, rack-links connecting the
steps and having upper bosses adjacent the
ends, a pinion engaging the links to move
the steps, an upthrust shoe coGperating

with the bosses to resist the lifting and tilt-

ing action of the pinion, toggles ‘pivoted

to the shoe, a stationary block having in-

clined faces, a second block having codp-
erating inclined faces and adjustable lorn-

gitudinally of the stationary shoe and. to.

which the toggles are connected, and-bolts

for securing the second block in adjusted

position. o ST
100. In a dewice of the class described, the

combination with a ‘moving ‘stairway- con-

sisting of a series of wheeled steps provided

with extended axle bars

7 having rollers,
rack-links connecting the

steps, a pinion

engaging the links to move the steps, and

an upthrust device brought into action by

the links to codperate with the links and the-

axle rollers to resist the lifting and tilting
action of the pinions. L '

101. In a device of the class described, the
combination with a moving stairway con-
sisting of a series of steps- provided with
extended axle-bars. having rollers, rick-
links having bosses‘and connecting the axle-

bars, a pinion engaging the links to move.

the steps; a toggle-supported upthrust shoe

. with which the link ‘bosses are thrown into

45
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" up-thrust thrown info action
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engagement under the action of the pinion
and having a flange ‘with which the axle
roller codperates at.such time. :

102. In a device of the class describéd, a
“sectional traveling carrier, and an up-thrust

thrown into action by the carrier and en-

gaging two members of the carrier at the

same time. ‘ : -
108. In a device of the class described, a

sectional traveling carrier, and an up-thrust
thrown into the action by. the
engaging two members of the carrier al-
ternately. R
104. In a device of the class described, a
series of moving steps provided with axle-
bars, links connecting the axle-bars, and an
by the links
and engaging the links and axle-bars simul-
taneously. ' :
105. In a device of the class described, a
series of steps having axle-bars, rack-links

connecting the axle-bars, a pinion’ engaging

the links to move the steps, and an up-
thrust engaging the axle-bars and alternate
links." R .

106. In a device of the class described, a

series of link-connected ‘steps, bosses on the

links, a pinion engaging’ the links to move .
the steps, an upthrust shoe with which the

similarly inclined faces and to. |

carrier and-

17
bosses of the links codperate under the lift-
ing and tilting action of the pinion, and g
lubricator for the bosses. .
107. In a device of the class described, a
series of link-connected steps, bosses-on the
links, a pinion’ engaging the links to move
the steps, an upthrust shoe with which the
bosses of the links cobperate under the Lift-
ing and tilting action of the pinion, and a
Iubricating wheel with which the bosses con-
tact before passing under the shoe. S
- 108. In a device .of the class described; a
series of link-connected steps, bosses on the

links, a pinion engaging the links.to move
.the steps, an upthrust shoe with which ‘the

bosses of the Iinks codperate under the ac-
tion of the pinion, a spring supported lubri-

-cant receptacle provided with a lubricating
‘wheel to apply the lubricant to the-bosses.

109. In. a device of the class described, a
series. of link-connected steps, bosses on the

links, a pinion engaging the links to move
the steps, an upthrust.shoe with which the

bosses of the links codperate under the ac-

tion. of the pinion, a spring supported lubri-
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cant receptacle provided with an automatic -

lubricating device for the bosses.
- 110. In a device of the class described, a

series of link-connected steps, bosses on the
links, a pinion engaging the links to move

95
the steps, -an’ upthrust shoe with which the -

bosses. of the links codperate’ under the 1ift-.

ing and tilting action of the pinion, a lubri-

cant ‘tank, a wheel mounted therein, and a
spring - for thrusting the tank toward the
bosses  so that the latter will - éngage the
wheel ‘and’ be lubricated thereby, the wheel

100

being ‘rotated by. the engagement .of the -

bosses. : e :
111. A. guide for the return of an endless

105

hand-rail, having terminal enlargements ex- |

tending above and below the rail and form:- -

ing tracks ‘to support the rail out of contact

~with the other portions of the guide.

112.-A traveling hand-rail substantially
C-shape in’ cross-seetion, and a guide for the
return run thereof; such guide having ter-
minal enlargements forming tracks upon
which the hand-rail runs and is

guide throughout its area or surface. v
113."A guide for a hand-rail ‘having ter-
minal enlargements, and’ a hand-rail sup--
ported upon the enlargements out. of con-

tact with the other portions of the guide.

114.°A guide having a hand-rail having:
lateral enldrgements forming external tracls

‘and a hand-rail supported upon the tracks

out of contact with the other portions of the
guide. R ' :

115, In a device of the class described, a
moving footway consisting of an endless se-
ries of steps having their treads uppermost

‘on opposite runs, links connecting the steps,
and means engaging the links to move the

110

, supported . . V
out of engagement with the body - of the:
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steps, a traveling hand-rail for each run,
and connections driven by the links to drive
the hand-rails.

116. Tn a device of the class described, a
conveyer, a hand-rail therefor, a plurality
of vertical pulleys angularly disposed with
reference to each other and one of which is
driven, and an idler leading the rail from
each pulley to the succeeding one.

117. In a device of the class described, a
conveyer, a hand-rail therefor, and a drive
for the hand-rail consisting of two vertical
pulleys placed angularly to each other, and
an idler leading the rail from one of said
pulleys to the other.

118. In a device of the class described, a

. conveyer, a hand-rail therefor, and a drive

for the hand-rail consisting of two pulleys
set obliquely to the vertical,and an idler lead-
ing the rail from one pulley to the other.

119. Tn a device of the class described, a
conveyer, a hand-rail therefor, means to
drive the hand-rail, a tightener-pulley for
the hand-rail, and a locking device for posi-
tively controlling the tightener.

120. In a device of the class described, an
inclined moving footway consisting of a se-

ries of steps connected by rack-links, pinions

36
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engaging the links to drive the steps, an
endless hand-rail at each side of the foot-

‘way, a transverse shaft having sprocket

wheels engaging the links, hand-rail driving
wheels at the bottom of the incline, a second
transverse shaft, connections between the
second shaft and the hand-rail driving
wheels, and a longitudinal shaft with bevel
gear connections between the transverse

shafts.
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121. In a device of the class described, the
combination with a moving footway, a
traveling hand-rail therefor, pulleys at the
ends of the footway correspondingly in-
clined to bring the active run of the hand-
rail adjacent the side of the footway, a
take-up pulley disposed at an opposite angle,
an intermediate pulley over which the hand-
rail passes from the take-up pulley and from
which the return run of the hand-rail passes,
such pulley and the adjacent end pulley be-
ing inclined at opposite angles, and a gear
for transmitting motion to the intermediate
and end pulleys.

199. In a device of the class described, the
combination with a moving footway, a trav-
eling hand-rail therefor, and pulleys at the
ends of the footway for the rail, a take-up
pulley, an intermediate pulley, the latter
pulley and the adjacent end pulley being

oppositely inclined and having shafts pro--

vided with spiral gears, and a spiral driving
gear common to both of the shaft-gears.
198. In a device of the class described, the
combination with a moving footway, a trav-
eling hand-rail therefor, oppositely inclined
pulieys located adjacent one end of the foot-

1,015,406

way and over which the hand-rail passes,
disalined shafts for the pulleys and having
spiral gears, and a driven gear engaging
both spiral gears for driving the pulleys.
194. In a device of the class described, the
combination with a moving footway, a trav-
eling hand-rail therefor, oppositely inclined
pulleys located adjacent one end of the foot-
way and in contact with which the hand-
rail passes, disalined shafts on which such
pulleys are mounted and provided with spi-
ral gears, a spiral driving gear engaging
such gears, and a connection with the foot-
way for turning the spiral driving gear.
125. In a. device of the class described,
the combination with a moving inclined
stairway consisting of a series of steps, drive
links connecting the steps, a traveling hand-
rail therefor, a pulley located at cach end
of the stairway, such pulleys being set at
corresponding angles, a take-up pulley ad-
jacent the top of the incline and set at an
opposite angle, a pulley intermediate the
take-up pulley and the adjacent end pulley
and standing at an angle corresponding to
such end pulley, the shafts of the intermedi-
ate and end pulleys being disalined and pro-

‘vided with spiral gears, a spiral driving-gear

common to the spiral gears, and chain and
sprocket connections between the links of
the stairway for turning the spiral driving-
gear. v

126. In a device of the célass described,
the combination with a moving stairway
consisting of a series of steps, drive links
connecting the steps, a traveling hand-rail
therefor, a pulley located at each end of the
stairway, such pulleys being set at corre-
sponding angles, a take-up pulley adjacent
the top of the incline and set at an opposite
angle, a pulley intermediate the take-up
pulley and the adjacent end pulley and
standing at an angle corresponding to the
adjacent end pulley and extending slightly
above the take-up and end pulleys so as to
clear the stretch of the hand-rail between
such pulleys.

127. In a device of the class described, the
combination with a moving inclined foot-
way having a horizontal portion between
its ends, a moving hand-rail for the footway,
and means for applying power to the hand-
rail at the said horizontal portion.

128. In a device of the class described, the
combination with a moving inclined foot-
way having a horizontal portion between its
ends, a moving hand-rail for the footway,
and means for applying power to the hand-
rail at the said horizontal portion and com-
prising a pair of driven pulleys, each en-
gaging one run of the hand-rail.

199. In a device of the class described, the
combination with a moving inclined footway
having a horizontal portion between its ends,
a moving hand-rail for the footway, and
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means for applying pewer to the hand-rail
at the said horizontal portion and compris-
ing a pair of driven pulleys, driving con-
nections between the pulleys, and a connec-
tion from the footway for imparting motion
to the pulleys. o R
130. In a device of the class described, the
combination with a moving inclined foot-
way having a horizontal portion between its
ends, a moving hand-rail for the footway,

carrying pulleys therefor at the ends of the .

footway, a driven pulley engaging esch run
of the hand-rail at the horizontal portion,
and a pair of idlers over which the return

run of the hand-rail passes to the driven |

pulley engaging such run, the pulleys en-

gaging the return run being located outside

the active run. ' I
131. In a device of the class described, the

‘combination with a moving inclined foot-

way having a horizorital portion between its
ends, a moving hand-rail for the footway,
drive pulleys engaging both runs of the
hand-rail at the horizontal portion.
132. In a device of the cliss described,
the combination with a moving footway
consisting of inclined portions connected
by a horizontal portion, a hand-rail for the
footway, and a driving pulley engaging the
hand-rail at the top of each inclined portion.
133. In a device of the clags described,
the combination with a moving descending

footway consisting of inclined portions con- |- e of a >
-an endless traveling hand-rail, a slidably

nected by a horizontal portion and having
a landing portion at each end, a moving
hand-rail at each side of the footway one of

- which erosses the lower landing to provide
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a shunt thereat, and the other of which ter-
minates adjacent the lower landing, driven
pulleys engaging both' runs of the hand-

‘Tails at the horizontal connecting portion,

and driven pulleys engaging the hand-rails
at the upper landing. - ) ~

134. In a device of the class described,
a moving stairway consisting of link-con-

nected steps providing upper ascending and
lower descending transporting inclined Tuns,
traveling hand-rails at the sides of each run,

driven pulleys for the hand-rails of the as-

cending run at the ends thereof, and driven-

pulleys for the hand-rails of the descending
run located -at the upper end of the incline.

135. In a device of the class  described,
a moving stairway consisting of linik-con-

nected steps providing uppér ascending and
lower descending inclined transporting runs,

a main drive shaft for the stairway, travel-
ing hand-rails at the sides -of each run;
driven pulleys for the hand-rails of the as-
cending run at the ends thereof, .connec-

tions between the main drive shaft and the _
pulleys at the upper end of such run -and |,
connections between the links and the pul-

| abnormal strain. oo e
143 In an upthrust, a frame, a_shoe in

leys at the lower end of the run, driven

‘pulleys for the hand-rails of the descending

runJocated at the upper end of the incline,

19
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and’ connections between the links and the =

latter. pulleys, - -

136. A traveling hand-rail for moving.

inclined footways having.a horizontal por-

tion under- tension and an inclined portion

relaxed on its service-run.
137 A traveling hand-rail having on its

operative or .service run an inclined slack .-

or relaxed portion and a horizontal por:
tionn under tension. R
138. A traveling: footway, having an in-
clined and a horizontal portion, and. a
traveling hand-rail having. its operative or

service run relaxed along the incline and

under tension at the horizontal.

-139. A traveling footway -consisting -of

inclined portions connected by a horizontal
eye-rest, and a traveling hand-rail having

its operative or service-run relaxed along the.

incline and under tension at the eye-rest.
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“140. A traveling footway consisting -of

‘inclined portions connected by a horizontal
_eye-rest and having a horizontal landing at

the bottom of the lower incline, a traveling

9o -7

hand-rail, and driving pulleys at the ends =
of the footway and at the exit end of the

eye-rest, whereby the hand-rail is put under.

tension at the eye-rest and horizontal land-
ing ‘and is relaxed along the incline. =
141. In a device of the class described,

95

mounted pulley for the rail, a weight for .

sliding the pulley to maintain the rail under

tension, .-and an adjustable abutment for

lHmiting the movement .of the Weight»undcfzr'

abnormal strain of the hand-rail. -

100 - &

142.. In a device ‘of the class described,

an endless: traveling hand-rail, a slidably .
5105
ported -weight for moving the pulley to -

mounted -pulley for the rail, -a cable ‘sup-

take up. slack in the rail; a bracket, a stem
depending from. the weight and “passing ..

ment - on the stem cobperating with the
bracket to define the normal tension of the

-through the bracket, and ‘an adjustable abut- - .-

110 -

rail “and, to limit the movement 'of .the

weight when the hand-rail is subjected to.

115

the frame, headed screw bolts connecting -

the frame and shoe, and externally threaded-
sleeves secured in the frame and through.

which’ the bolts pass-and upon which ‘their
heads rest. - o o o
~ In testimony whereof I affix my signa-
ture in presence of two witnesses.’ o
‘- CHARLES D. SEEBERGER:
Witnesses: o S s
“W. H. Brapy,
" H. L. GIireseis. -

Copies of this patenf may belobtaihedf for

five cents each, by éddressing the “Commissioner of Patenfs,
Washington, D. ¢ . . S R
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