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To all whom it may COTCErn: f’“‘“
Be 1t known that I, CaarLgs D. SEE-

BERGER, 4 citizen of the United States, resid--

g at New York, in the county of New
York and State of New York, have invented
certain new and useful Improvements in
Elevators, of which the following is a speci-
fication. o -
My invention relates to elevators, and is

concernad with various features of improve-

ment for an elevator in which a single end-
less sertes of steps running 1n duplex spirals

about a common well or center of curvature

15 employed for conveying purposes on both
the ascending 4nd descending spiral runs
or right and %eft threads. o
The invention consists in the matters here-
inafter disclosed and pointed out in the ap-
pended claims. - -
The principles of my invention may be
embodied in practice in various forms and
exemplifications, and the accompanyin
drawings show preferred arrangements ang

orgamrations in which its various features :

may be realized. . o | _
In these drawings—Figure 1 is a perspec-
tive view of 8 design for a duplex spiral

 elevator embodying the features of my pres-

30

ent Invention, and showing the same extend-

ing between a lower and an upper level, and

~also illustrating one arrangement for the

upper level that may be employed, the drive

~mechanism being omitted for greater clear-

ness of illustration; Fig. 2 is a diagram-

matic view of the floor plan at the lower

- level, indicating the first floor or landing,
¢ and showing in plan view the beginning of
. the ascending run and the end of the de-

40

. 45

seending run; Fig. 8 is ﬁ diagrammatic view
of the floor plan at the'upper level of Fig.
1, and shows in plan view the upper end of
the ascending run and the stairs leadin

down to the gallery for the descending land-
ing of Fig. 1; Fig. 4 is a diagrammatic view
of the arrangement of the gallery for the

‘descending landing of the upper level when

the arrangement at the upper level illus-

“trated in Fig. 1 is employed, and also show-

50

ing m plan view the beginning of the de-
scending run and an intermediate portion of

- the ascending run; Fig. 5 1s a diagrammatic

view showing the arrangement and organi-
~ zation at the upper level when the
off and getting-on landings are on the same
floor ar level, whereby the gallery arrange- | the steps in the lower loop or carriage; Fig.

etting-

J

ment of Fig. 1 is not employed; Fig, 6 is &

plan view of two of the steps when they are

on the ascending run, the tread of one of the
_steps being omitted to show the ‘construc-
tion of the carriage; Fig. 7 is a plan view of

a series of steps of which the two at the
right are shown running by their truck-

wheels on inclined curved tracks of the

ascending run, the middle three running by
therr truck-wheels on curved horizontal

tracks of the landings, and the two at the

left running by their axle-wheels on hori-

zontal straight tracks at a tangent to the

)

curved tracks, the outer linkage being omit-

ted for simplicity of illustration; Fig. 8 is
{ & view showing a series of steps In side-ele- =

vation of which the two at the left are in the
positions and relations occupied b

the inclined curved tracks, and ti
the right are on curved horizontal tracks of

section, the axle-rollers being omitted for
better illustration of the other

9 is & view similar to Fig. 8 and showing the

| arrangement of linkage employed at the

outer convex ends of the steps; the ends of
the axles being in section; Fig. 10 is a detail
view showing in side elévation the arrange-
ment of hinkage employed at the inner con-
cave ends of t%e_ steps, the ends of the axles
being in section; ¥ig. 11 is a side.view of
one of the links of Fig. 10 detached,: with

arts; Tig,
showir

¢

steps on -
e two at-

the landings; in this view the axles are in -

a6

85

the axle of the next step in section; Fig. 12

is a top _
trating the three positions which adjacent

plan view of the inner linkage illus-

90

axles assume at different points imthe course : -

or cycle of the steps;
eross-ectional view on the spiral runs show-

ing the arrangement of tracks for the truck-

wheels op the inclines; Fig. 14 is a similar

view shoWing the arrangement of the tracks : =

for the truck-wheels on the cuyrved- lovel
landings; Fig. 15 is a- diagrammatic view

showing the arrangement of the drive mech-
:ig 16 is a detail view of one of the
 vertical drive shafts with its associated

anism;

sprockets, illustrating the connections to the

1g. 18 is a partly

100

ascending and descending runs; Fig. 1T is a

diangrammatic view showing the arrange-
ment of parts and illustrating the move-

105

ments of the steps in the upper carriage or

loop

« Fig. 18 18 a sectional view on the line

A—A o Fig. 17; Fig. 19 1s a view similar

to Fig. 17 and showing the movements of

110
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00 is a sectional view on the line B—B of |

Fig. 19; Fig. 21 is a sectional view on the
line C—C Gf Fig. 19; Fig. 22 is a front view
of one of the steps showing the riser; Fig.
93 is a diagrammatic view illustrating the
method of plotting the lines of the riser;
and Fig. 24 is a diagrammatic view illus-

“trating the curves at the outer and. inner

19

15

~scend from the upper to the lower level in

20

ends of the riser. | |
In the embodiment of my present inven-
tion I employ a carrier or the footway con-
sisting of a single series of steps, preferabl
connected together as hereinafter describe
which ascend from a lower to an upper level
or levels in a spiral path or course, and de-

a second spiral path or course, the descend-
ing run being below or under the ascending
run or vice versa in the same circular area
and preferably having the same center of

~ eurvature. It is obvious that the steps may

¢b

30

- 35

40

At the terminal levels the stéps are inclosed

in any suitable casings which conceal and |

45 protect ;the parts where they are not used

- - for conveying pm:fioses, and between the
8

be continued and carried between as many
levels or floors as is desired, and the ex-
emplification here given of -an organization

running between only two level. or floors

is mevely illustrative of the general scheme
of arrangement, which of course may be de-
veloped by duplication for additional levels.

On the inclines between thé floors or levels

they run on curved horizontal or level

tracks, while at the terminal levels they run

around loops in which portions of the tracks
are preferably straight and at tangents to
the curved tracks, although the carriage ap-
groach may be designed without the intro-

duction of tangents. As I employ but a
single series of steps for the entire cycle in-

cluding the reversely directed spiral runs;

T provide a construction. and organization |

in which the tread surfaces of the steps or
carriages remain hoérizontal and uppermost
on both the ascending and descending runs.

various levels spira

" in which the steps move and are supported

. 50

55

on suitable tracks. The spiral framework
is construcged of any suitable materisl, and

‘the sides are preferably provided with
_ guard-rails or ‘balustrades which ma

-» ]

sired.” The. 'general scheme.  of the s iral
framework and its associated parts will be
readily understood from Fig. 1, and does

- not.require any particular description.

.. 60

-

- “Referring now to the views shown in Figs.

1, 2, 8, 4, and 5, which illustrate the path
or course of the steps, I will first describe
~ the general design

of the eélevator shown in

In these figures the directions
t of the steps are indicated by
di .fiﬁ_ﬂﬂ of movement of

Figs. 1 to 4.
of movem

by featherless arrows.

landing 11, from where they

tructures are provided

be
. su-mc@lnted* by traveling “handrails 1f de- r

. | | level run 16 tangent to .the inclines and
thence- through the lower loop or carriage,
hereinafter described, to a straight or level

90,888

Also, the steps on
the inclines are indicated in full lines and
those on the landings by dotted lines for
convenience of illustration. It may be as-
sumed that the passenger boards the steps
of the elevator at the lower landing of
Fig. 2, where the steps emerge from below
the floor 1 of the lower level to form the
lower getting-on landing 2. At this landing
the steps vun in a horizontal curved path
with their treads or upper surfaces in hori-
zontal alinement, and then immediately as-
cend upon the inclined curved or spiral path
provided by curved traoks or ways on the
spiral structure 3, as hereinafter described,
and the passenger is carried along the as-
cending curve indicated by the arrows 4,
until he reaches the upper level or second
story 5, where the steps again run.in a hori-
zontal curved path with their treads in hori-
zontal alinement to form the getting-off
landing 6, and where a shunt 7 may be em-
ployed. to assist the passenger in alighting,

"as shown in Fig. 3. After providing the

Ianding 6, the steps may pass beneath the
floor of the uppar level 5, and are prefer-
ably led in a horizontal straight run at a
tangent to the ascending incline to a point
where they pass down in a casing 8 to a
gallery 9, to which suitable stairs 10 lead
from the upper floor or level. When they
reach the gallery they are preferably led
below the floor in % reverse straight horizon-
tal run at a tangent to the descending run
or incline, emerging from below the floor
of the gallery 9 and then running mm a
curved horizontal path with their treads in
alinement to form the up]i)er getting-on

_ begin their de-
scent in the descending spiral path repre-
sented by the arrows 12 provided by curved
tracks on the spiral structure 13. The pas-
senger having boarded the descending rum
at the gallery 9 1s conveyed to the lower
level or story, where the steps run in a hori-
zontal path with their treads in alinement

to form a getting-off landing 14, and where

a suitable shunt 15 may be employed to as-
sist in alighting. The steps may pass be-
low the floor at the landing 14, and continue
in the curved path vntil they pass fto a
]mint approximately under the getting-on

70

75

80

85

90

85

10¢€

105

110

115

anding 2 where they go into a straight or

run tangent to the landing 2 where they
emerge from below the floor and pass in a
cnrved horizontal run to form this landing.
It will thus appear that the steps pass
around top and bottom loops or carriages,

and travel in a double spiral path in making -

a complete cycle of the machine, the ascend-
ing and descending runs on the inclines be-
ing preferably in the same vertical planes

120

125

130
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at various points and traveling about a com-
mon central well of which the center is the
~center of curvature of the spirals; for ex-

- ample, 1t will be anparent from Iigs. 1, 3
5 _an(Ffi that the 1mitial steps of the descend-
~ 1ng run are below and 1n the same vertical
Pplane as the final steps of the ascending run,-

and that the path of the descending run

follows below or underneath the path of the
10 ascending run for its entire Jength, the ter-

minal of the descending run being below

the initial steps of the ascending run. The
latter is apparent from an mspection of
Figs. 1 and 2. |
15 In the form just described the descending
run 1s below the ascending run, but 1t 1s
obvious that either run may be above the
other as the ascending run may be below
the descending run. Also, In the form
20 shown the center of curvature of the two
runs or paths 1s the same, and 1t 1s obvious
that the runs may be on compound curves.
The arrangement and organization at the
upper terminal level may be varied so as
256 to do away with the gallery and to have the
~upper getting-on and getting-off landings
6 and 11 upon the same floor or level. I'or
example, in Fig. 5, I show a design where
the getting-off and getting-on landings ©
80 and 11 of the upper floor are upon the
same level. In this form the ascending run
beyond the getting-off landing 6 is carried
around a loop 17 above the floor of the up-
per level and is returned to .a poimt be-
36 neath the floor of the upper level from
which 1t emerges at the getting-on land-.
ing 11. - | |
n the present application I make no
claim to this latter construction or arrange-
40 ment as the samé forms part of the subject
matter of my companion application, filed
Feb. 26, 1906, Serial No. 302,760, renewed
Mar. 26, 1910, Serial No. 551,774, in which
it 1s claimed. . I - |
46  The above description applies specifically
'to the forms shown in which the steps are
utilized between two levels, and it will be
understood .that where they are centinued to
. other higher landings or levels, the spiral
50 structure will be duplicated between the

i LTS

"added floors and the steps will be led

around a suitable loop at the uppermost or
terminal level. It will also be understéod
"~ that landings may be provided between the
85 levels as occasion may require, and that
“each may be constituted by a single step
. or by several ‘steps traveling horizontally
according to the interval of time desired in
which the passenger may act. =
- 80 The steps remain with their tread sur-
- faces uppermost and horizontal upon the
curved ]E)ﬁrizontal- landings, at each of which
they lie in the same horizontal plane to
" form a level platform, and upon the curved
63 inclines of the ascending and 7 -~scending

 runs where they lie in different horizontal
planes in the form of steps, as clearly
shown in Figs, 8 and 9. T shall now de-
seribe  their  construetion, interconnection
and method of operation, referring more
particularly to Figs. 6 to 12.

[ach step comprises a horizontal portion
or tread 18 provided with a suitable riser
19 and end pieces 20, which are suitably se-
cured to the brackets 21 of the trucks 22,
The shape of the steps will depend on the
| radius of the curve in which they ran, the
| horizontal tread being segmental 1 1ts gen-
| eral outhe, 1ts sides converging toward
i the center of curvature of the gpiral run

i -

——

shorter than its outer convex end, as clearly
shown 1n Iigs. 6 and 7. 1In the particular
form of elevator shown, each tread is pro-
vided with a single riser of smtable contour
to maintain contact with the adjacent step
and which performs its function on both the
i ascending and descending runs, as herein-
after described. |

l Each truck 1s provided with arms 23 and

—--mq——-'.

24 constituting yokes in which the shafts of
the trick-wheels 25 and 20 rotate in bear-
ings, the pairs of wheels on each step being
keyeds to their respective shafts 27 and 28
to produce uniform movement of the wheels,
The trucks of each step are further pro-
vided with bearings for a step-axle 29 to
which inner and outer wheels 30 and 31 re-
| spectively are suitably keyed. The truck-
| wheels 25 and 26 of each step are adapted
' to run on inclined curved tracks 66, 87, and
68, 69, respectively, when on the inclines,
and on curvéd horizontal tracks 70, 71, and
12, 13, respectively, which are extensions of
the curved tracks when at the landings,
.and the wheels 30 and 81 are adapted to run
on straight or tangent tracks 74 and 75, re-
spectively. beyond the landings at the ter-
minal levels, the arrangement being such
- that the steps #are carried or supported by
‘the tryck-wheels while on the curved tracks
and by the axle-wheels while on the tangent

or straight tracks. For this purpose the
treads of the axle-wheels 30 and 31 are of.

the same size or diameter; while the diam-

70

75

80

and 1ts nner concave end being shghtly

8H

90

95

100
106
e

115 . .

eter- of the tread surface of each inner

truck-wheel ‘is enm:lgh smaller than the di-
of 1ts associated outer

ameter of the trea

wheel so that the tread of the inner wheel

will pass over enough less actual length of

center of curvature of the curved tracks

upon which these wheels run, er in other

words the diameters of the truck-wheels are
proportionate to the radius of their associ-

‘ated tracks. The axles 29 are longer than

120

{ track than the- associated’ outer wheel to
} keep the shafts 27 and 28 directed to the

125

the shafts 27 and 28, and the wheels 80 and

31 therefore are beyond or outside the
wheels of these shafts, while the shafts 27

130
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of the wheels 25 are in turn longer than the

shafts 28 of the wheels 26, as will appear

from Fi’%s. ¢ and 7. By this arrangement

the wheels 26 of the shafts 28 run on Inner |

that they are added one by one on both the
ascending and descending incline to form
‘a rigid unitary structure, and are broken off

or narrow gage tracks, while the wheels 25
of the shafis 27 run on outer or wider gage

“tracks, as clearly shown in Figs. 13 and 14.

The tread surface of the inner wheel 25 1s

therefore the smallest in diameter, that of

the inner wheel 26 being next larger, that
of the outer wheel 26 being next larger, and
that of the outer wheel 25 being largest, as
also appears from Fig. 13. The.inner track

for the inner wheel 25 1s raised above the

outer track for the outer wheel 25 at any
cross-sectional point on the inclines a dis-
tance equal to the difference between the

lengths of the radii of the two wheels, and .

the same relation is observed with respect to
the tracks for the inner and outer wheels
26. 'The tracks for the inner truck-wheels
and the tracks for the outer wheels are ve-
spectively separated in _elevation a_distance
equal to the difference in the lengths of the
radii of their respective tread surfaces.
This organization is clearly shown 1n
Fig. 18.

As the truck wheels 25 and 26 run on in-
clined tracks, the vokes are made angular 1n
side elevation. The arms 24 of the yokes
are of such length that the shafts 28 are out

from under the body of the associated step,

the objects being to have the wheel base
broader than the tread of the step to 1nsure
stability and as the arms 24 of the yolkes of

each step project downwardly and laterally

beyond and under the shaft 27 of the next
step, they provide for interlocking adjacent
steps, for which purpose they are provided
with recesses 32 in their npper surfaces to
form seats for the shaft 27 of the next step
when the steps are on the incline. Hach

shaft 27 is preferably provided with fixed

collars 33 having flanges 84 which embrace
the sides of the arms when the collars seat
in the recesses to prevent any lateral dis-
placement. The angularitv and shape of
‘he yokes are snch that when adjacent steps
are on either the ascending or descending

incline, the ;collars of each shaft 27 are
sented in the recesses of the yoke of the next

step, whereby the steps on the incline are
locked together to make arigid unitary series.
This constrnction is shown in Figs. 6, 7 and
at the left of Figs. 8and 9. When the steps
are off the inclines and upon the curved level
runs, the tracks for the wheels 25 and 26 are
placed at; different levels, those for the
wheels 26 being below those for the wheels
95, as shown in Fig. 14, in order that the
treads will aline in a horizontal plane to

make an-unbroken landing. The effect of

this arrangement is to drop the arms 24
away from and below the shafts 27, whereby

the collars 33 are disconnected from their !

3

-
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‘seats, as shown at the right of Figs. 8 and
9. By the organization here disclosed the
steps are caused to automatically interlock

on the inclines and unlock on the levels, so

one by one at the levels. The interlocking
of the steps maintains the equilibrium of the
steps, prevents any independent or separate
movement of any indivitﬁml step, and causes
the entire series on the incline to move as a
unit. This is an important consideration as

in a spiral elevator all thrusts are toward the

center, and the interlocking of the-steps re-
sists all lateral thrusts by holding the steps
in their radial relation; also, in devices of
this character where the steps must change
on the levels from their relative positiong on
the inclines, it is necessary to provide their

permanent connections with more or less ad-

justment, and by causing the steps to inter-
lock on the inclines the permanent connec-
tions may be made adjustabie to accommo-
date the different positions on the levels and

TG

75

80

85

90

inclines while a rigid connection is assured

throughout the range of their use on the
inclines. Moreover, when power is applied
to this unitarv series of steps, at any point,
it is in effect positively distributed through-
out the interconnected series; by reason of
their connections the steps are in effect one

piece. Also, whenthe step-frames or yokes.

interlock, it is obvious that the tracks for
the truck-wheels of the axles 27 may be
omitted on the inclines, so that the steps may

85

100

run on the inclines as two-wheei steps and

are interlocked to make a rigid unitary struc-
ture supported only by the wheels 26 1t de-
sired. It is apparent that this greatly re-
dnces the friction of the machine. Co

The steps are connected at their outer and
inner ends by suitable lmmkage, the connec-
tion between the steps at one end being con-
stant and at the other end being variable or
adjustable. Tn the system here shown the
constant connection is on the outer linkage.
In Figs. 6 and 9, the outer linkage 15 shown
as consisting of a series of curved links 85,
which are pivotally connected to adjacent
axles 29. Kach link is pivoted at its op-
posite ends to collars 36 and 37 on adjacent
axles by means of vertical pins passing
through yvokes 38 on the links and inter-

" mediate ears 39 on the associated inner and
| outer collars. Each axle 29 is provided with

a wrist 40 which loosely receives the collars
and upon which they are suitably held.

105

110

115

120

Fach link connects with an inner collar at

one end and an outer collar at its opposite

| end, the ears of the inner and outer collars

being respectively outturned and inturned.
The inner linkage is shown in detail in Figs,
6, 7, 10, 11, and 12. _

The inner end of each axle 29 is provided

125

136
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 with a wrist 41 which freely rotates in a
. 8leeve 42 located outside the axle-wheel 30.
- and having a lateral projection or ear 43 to
which a link 44 is pivoted by a vertical pin

& Fassing through its yoked "end 45. Each
Iink 44 is provided near its free end ith ar
elongated horizontal 'slot 46 which receives
.. the wrist on the axle 29 of an adjacent step. |
a8 clearly shown in Figs. 10 and 11. Each
10 ‘wrist. is provided with an annular retaining
. fin 47, and-the body of the link of the next |
. 8tep hes between this fin and the associated
collar 42 as shown in Fig. 10, to prevent the

- displacement of the li]-f{g, the arrangement
may move from

15 being such that the wrist

- end to end of the slot but the link and wrist

- are not disconnected. The links are slightly

- offset or curved away from the steps at their
outer or free ends, as shown in 1gs. 6 and
20 12, whereby when the steps are on the curved |
~'tracks the links will not interfere with each

- other. In practice the links are thicker
. near their pivetal ends by reason of sultable 5
strengthening’ webs whic overhang the fins
47 except when the latter are near the free
ends of the links, this construction causing
the ribs to appear in dotted lines in somio
. instances, as in: Fig. 6 and at the left in Mg,
12. At & point approximately at the centce
of the slot 46, ehch link is provided on it
upper surface with a pair of inwardly fac-
- Ing hooks 48 and 49, and near its pivoted
end with dn oppositely or outwardly facing
., Dook 50, these hooks being all arranged in
9 the same line... When the steps.aré on the
incline the axles are alined as shown by
the two axles at the left of Fig. 10, and the
- inner links of ddjacent steps -are connected
by the engagemen?t of the hooks 49 Wwith the
- 40 hooks 50, or.on the longest hooked length
- a8 shown in Fig. 6 and at the left of Figs
. 10 and 12.. Assuming that the parts in Fig.
10 are moving from left to right up the in-
~cline, when the axle 29 of a lea£ng step
- 4° reaches a horizontal or level run it drops in
o relatien-_-t@-‘the»fﬂlhwing H{ep: hs clearlwe
. _shown by. the two intermediate axles in Fig, .
- 10, and the hooks. 49 and 50 dfe discon.
. nected. When the succeeding or second link
50 ‘passes to the horizontal run it again falls
nte line with the first or. leading liuk, as

t of Fig.

- shown by the two links at the rig
10, andin this slined .position the hooks
on the links are again brought into operative
relation.and the.hook 50. of the second link
: automatically engnges the short hook 48 of
the first link, or the links are connected for
‘the curved horizontal Jlanding run on the
_ shortest hooked length, in ‘which relation the |
%0 steps travel over the curved landing. This
. position is shown at the middle axle of F;

y shown at the middle.axle of Fig.
“732-and at the right of Fig. 10, When the
din

- 5tep :passes under-the floor at the
resséd as.by. a ‘dron in the track, and the

25

30

LT
'

.1

the'curved landing it is slightly de- |

G
Lo
"L
5’ | JI
‘j |
L] '
M

1

1 hook 48 of the

~on that run; when

| the hooks 48 and

| when the

| to_connect the axles

e

hooks are again disconnected by reason of
the angle made by the links, wherebv the
link of the leading step is freed from the
second step and its axle
passes to the outer end of the slot of the linlk
of the second step, as shown in Fig. 11 nud
at the right of Fig, 19, when the stops draw
out to bring the axles into parallelisma on
the straight runs. On the reverse run, the
uxle of each succeeding step 1s 1 the posi-
tion of Fig. 11 as the steps move over the
tangent tracks, and when they strike the
curved horizontal tracks at the getting-on
] they again interlock on the hooks
48 and 50. When the leading step passes to

- the descending 1ncline, these hooks are dis.

connected by the angular relation of the
Iinks, and when the ﬁ)llowing step is upan
the incline the links are again slined and
the hooks 49 and 50 interlac In which NS -
tion they travel over the descending incline.
When. the steps reach the lower level the
hooks 49 and 50 are.disconnected hy the
angular relation of the links when the lead.
ing and second steps are respectively upon
the curved hori _
tracks; when the leading and second stens
are both on the getting-off landing run the
hooks 48 and 50 engage by reason of the
alinement of the links while their steps are
the leading step passes
from the curved horizontal run of this land-
ing down, through the floor it is shghtly
depressed -by a drop in the track and the
hooks 48 and 50 are disengaged so that the
following axle again assumes the position
of Fig. 11, in which relation it remains until
the steps return to the _ _‘
Upon the curved horizontal tracks of fhis
landing the link. again aline to reéngage on

the run over the tracks of this landing;
leading step strikes the incline the
angular relation of the links causes these
hooks to disconnect, and when the suceeed-
ing wtep also comes upon tha.incline the links

.

!

3 Defore. It 1s obvioie that when the
stepd are on the inclines lﬁ‘xe distance from
any hcmi{ 50 to the hext tu owing axles will

70

70

8¢

BH

90

zontal and curved inclined.

85

100

getting-on landing 1.

_ 105
80 which co-aect during

110

g‘m,infjline to retngage on the hooks 49 and
0 as bef

ith

be greater than the distance between the .

same points when the steps are on the curved

horizontal runs, by reason of the differences
In elevation caunsed by

mnchines. This difference is equal to the

distance between the hooks 48 and 49, so

‘that the linkage automaticaily adjusts itself
the inclines the inner
inch and a quartér lon _
‘zontal curved runs, while.it is about ten
‘inches longer. when - the ,
tangent tracks at the carrigpes. .

~Ihe relation of-each hook 50 with refer-
Lnce to the axle 29 of its associated sleeve,

linkage is about an

r than on the hori-

the gradient of the

120

i either relation. Qn
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steps run on. the

180
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- gage the engagement

15

20
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" Rach inner link 44 is

30

36

40

45

o0

bb.

" is in the basement. In the form

60

1ap,

at various points on
to synchropize

and the relation of the hook 48 with refer-
ence to the inner end of the slot of its as-
sociated link are such that when the hooks
48 and 50 are engaged the axle is at the 1n-
ner end of its associated slot so that there
is & positive and fixed connection at that

oint between the associated adjacent axles.

When the links are unhooked the engage-

ment is at the outer end of the slot, as In
Fig. 12, and when the hooks 50 and 49 en-

them, These parts provide means to allow

proper and necesspry adjustment of the con-

nections between the steps on the ends where
the relations of the
provide for the automatic ﬁnga%ement and
disengagement of these adjustable connec-
tions. |

The outer and inner links are preferably
in the form of rack bars in order to apply

power for moving the steps.

teeth 51, and their lower portions extend
somewhat beyond

<o that the teeth form continuous rack bars.

pending web 52 which extends from ‘below
the voke
so that while the

curved portions of track on the inclines and

on the curved landings the webs form u
1 they will
y shown in Fig. 10. The jower

ractically continuous length as
as clearl

edges of the webs are provided with teeth

'53. whose pitch is so arranged that the teeth
links are in line radially or
transversely on either length of the linkage
on the hooks 48 or.49. The links 36 and
44 being pivoted to their associated collars

on adjacent

and the collars being in turn

in one plane, )
the axles in another plane

journaled on

connections are those of a universal {oint-,
and the racks, are curved approximately on
which the center is the

the arcs of circles of
center -of curvature of the curve

Power to drive the steps may
in any suitable manner,
in a double spiral path
the central well, T preferably employ suit-
ahle drive shafts grouped in the central well

"tracks.
e applied

to distribute and apply power to the steps

the inclines. In order

shafts, I prefer
same central shaft to which a suitable no-
The driving mechanisi

tor is conneeted.
may be located at any level, and preferably
shown 1t

consists of a suitably driven short central

shaft 54, having a gear wheel 55 which i«

adapted to mesh with a series of gear wheels
56 on vertical drive shafts 57,
siitable intervals about the power shaft 54.

IF.

is formed between .

step axles vary, and also

 The lower
edges of the outer links are provided with

the yoked ends 38, as
shown in Fig. 9, and overlap in all positions

provided with a de-

45 to a.point below the hooks 49,
steps are running on the

2, the

and as the steps run .
aronnd the axis of

the movements of the drive
to drive them all from the

‘avranged at

pinion

\

il -

¢
I

on the links.
the shafts 57 and t

‘the steps rin“be

‘"which are
or frame of the spiral structure intermedi-

number ‘of levels reached by the steps.

Jeast between each two levels.
drive shaft:intersects n spiral it gears with
‘a sprocket shaft 60, and by ..
drive shaft with both the
runs or spirals it
aft will gear with -

ascending and descentiiz;:g
105

gretting

009,886

In Fig. 15 I have shown six drive shafts ar-
ranged in the well, although any suitable
number may be employed. These vertical
drive shafts extend upward alongside the
spiral runs in proximity to the
course of the steps and are adapted to im-
part motion thereto. KEach drive shaft 1s
provided with a-bevel gear pinion 58 ‘which
meshes with a correspending bevel gear
50 on a radial sprocket shaft 60.
The radial sprocket
naled in the frame of the spiral structure or
casing, and each such shaft is provided Wwith
driving sprockéts 61 and 62 arranged re-
sFecti vely near its Inner
th

e paths of the teeth of the inner anc outer
the diameter of the inner

links respectively,
:jiprocket being proportionately less than the

shafts are suitably jour-

65

ath or

70

7b

and outer ¢nd in

80

iameter of the outer sprocket according to

the relative speeds.of the inner and outer
ends of the steps, and the width of the
sprockets being sufficient.to engage the teeth
he gear connections

such that their rotation drives the steps in
the proper direction.
extends upwi'_ira.rdlz _

L 1M ween two levels

Each drive shaft b7
alongside the spirals; if
they will -

85

e sprocket shafts 60 are

90

extend between the floors of these levels,

and they will be extended according to the

By

o5

reason of .this fact each drive shaft will be -

Adjacent to or intersect each of the.ascend-
ing and descending runs at one point at
Where each

. _ ‘reason of the in-
tersection of each

follows that each such _
both the ascending and descending lines of

‘stairs. For this purpose each drive shaft iz

reversely geared with the radial shafts a#s-
sociated with and driving the reversely. di-
rected runs, as shown in Fig. 16. The em-
ployment of this organization serves to bal-

100

110

ance the load of the ascending and descend-

ing lines of 'steps, and reduces and equal-
izes the torsional strains on the drive shafts.

I prefer to employ radial idle shafts 63
suitably journaled in the casing

115

ate the shafts 60, and are provided with in-
ner and outer sprocket wheels 64 and 60 re- .

spectively, whick mesh with the links.

These idlers serve to. synchronize the ele-
vator; insure the radial positions of the step
axles, prevent one end of the step axle from
ahead of the other, and equalize the

due to the lateral thrusts of the
These idlers are disposed at suitable

strains
parts.

intervals in the path of the steps. As the

|
y

ascendiz;.g and descending runs are curved
on the #am

e center in the design here shown,

120

126 -
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1t follows that all the radial shafts 60 and

63 are on radii of the same circle, as illus-

trated diagrammatically in Fig. 15. .
The tracks upon which the steps run are

o supported by any suitable means, such ds :
plate  girders, carried by the stationary |

structure.  The relatively wide gage tracks
66, 67, for the inner and outer truck wheels
2.+ respectively, and the narrow gnge tracks
10

spiral structures and extend in in¢lined spi-
~rals or curves from level to level. The ar-
rangement of these tracks on the ineclines is
clearly shown in Fig. 13, and the steps
travel thereon in step-like form, it being
apparent, however; that but a single track
1s necessary on the inclines when the trucks
or steps interlock as before described.. At
the levels the tracks are projected in curved
horizontal paths as at 70, 71, 72 and 73 to
form level runs so that the threads of the
steps on the getting-on and getting-off land-
1ngs will have their upper surfaces in aline-
ment to form landing surfaces of unbroken
continuity, as shown in Fig. 7. On the
curved horizontal paths at the landings
where the treads are in the same horizonta!
lane, the narrow gage tracks 72 and 73 are
30 below the tracks 70 and 71 a distance suffi-
cient to accommodate for the angularity of
the trucks, as clearly shown in Figs. 8, 9
and 14. -
When the steps run on the tracks on the

15

36 incljnes and landings, the wheels 30 and 81 |

of the axle-rpller are inoperative. At the

landings and extending away from the in-

chines, I provide straight horizontal tracks
74 and 75, which are tangential to the
40 curved tracks and support and carry the

axle-rollers 30 and 81, respectively, npon ;

which the steps run as they leave and ap-

proach the curved horizontal runs of the |

landings, as shown in Fig. 7. The curved

45 tracks do not support the steps wlen .the

rollers 3¢ and 81 are wpon the tangent
tracks, the adjacent ends of the curved and
tangent tracks being pteferably arranged in
suitable manner, however, to provide con-
°0 trnuous supports. for the steps, and the
curved horizontal tracks leading beneath
the floors of the levels to the tangent tracks.

The tangent tracks preferably develop into

channel tracks which extend around the up-
55 per and lower loops or carriages at the up-
per and lewer terminal levels in suitable
portions of the casing or frame.” When the

isteps pass the getting-off landing 6 at the

upper terminal level, the wheels 30 and 31

- 60 m}%age“ their respective,tangent tracks 74

and 75, as shown in Fig. 7, where the steps
Inove on an ascending incline from right to
left and illustrate the arrangement of parts
at the top of the getting-off landing. The
93 tracks T4 and 75 develop into channel tracks

68 and 69 for the inner and outer truck-
wheels 26 respectively, are supported on the |

|
F

7

which extend from thence sround the up-

per loop or carviage 8 ag shown at 74, 76, 77,

in Fig 17. At the lower end of the loop 8
the channel tracks 77 merge again with the

siraight horizontal tracks 74 and 75 tan-
gent to the upper getting-ou landing 11.

If the parts of Fig. 7 be now assumed to

¥
LY

move on a descending incline from left to

- vight, the arrangement of the tracks at the

i
;
5
|
|
]
e
|

i e —

‘Thorizontal tracks 74 and 75,

lower end of the upper luop 8 and at the
upper getting-on landine 11 will be eclear
from an inspection of this ficure and Fig.
17. When the steps pass beyond. the lower
getting-off landing 14 the axle-wheels pass
to and are carried upon tangent or straight
If the parts
of Fig. 7 be now assumed to move from
right to left on a deseending incline, the
tracks 74 and 75 will illustrate the tangent
tracks at the lower  getting-off landing.
These tangent tracks develop into channel
tracks 87 around the lower loop or carriage,
as shown in IFig. 19, and at the upper por-
tion of this loop'the tracks 87 again merge
into straight horizontal tracks 74 and 73
leading to and fangent to the getting-on
landing 1. |

701
7%
do' ..
1)

80

In the forny of step here shown cach tread:

15 provided with a single riser, which- is

adapted to perform its funetion on both the
ascenching and deseending runs.. For this

purpose 1t 1s necessary to reverse the step
so that the riser shall be in service on either

I'Url. |

 Referring now to Fig. 17 which is a dia-
grammatic view of the step movements in’

the upper carriage 8, the stationary structure

- of the npper loop or carriage is provided

with oppositely disposed. guides for the
(reele wheels 25 and 26, which preferably

are 1n the form of channel guides or ways

78 and 79, respectively, and which are so
loeated in the paths of travel of the truck-
wheels that the latter will pass into these
gutdes when the axle wheels pass into the

-channel extensions of the tracks 74 and 75.
It 18 of course understood that the chamnel

tracks and guides ure provided for each

end of the steps, although for clearnéss of

ulustration, I show the track and gnides on

‘but- one side of the structure, as for axle-
wheel 30 and the truck-wheels on the same

sile of the structure, the relation of the

track and guideg on the line A—A of Fig.

17 being shown In cross-section in Fig. 18.

The guides 78 and 79 follow the course of

95

100
108
'.l.zri;au '
118

120

the. tracks 74, and when the latter develop

into the vertical run 76 the gnides 78 and 79 -
project on either side in such relation as to.
maintain the horizontal position of the: 125
When the steps™ -

tread, as shown 1 Fig. 17.
reach the lower portion of the vertical runs

of the track 76 and guides 78 and 79, the
descent, of the truck-wheels 25 of the now
leading shaft 2% is momentarily stopped by

18¢



~ the shoulders 80, formed by deflecting the j

8 :

- guides 78 inwardly toward the tracks 76, the

~a in Fig. 17.

10

15

truck-wheels 26 of the now reat shaft 28
‘havin

been shifted by the outwardly di-
rected section 81 of the guide 79, so that the
parts occupy the relative positions shown at

The guide 79 connects with
an inwardly directed guide section 82 and
the guide %

gunide section 83, these sections crossing fo

opposite sides of the tracks 76. The walls

of the channel guides 79 are suitably recessed
or cut-away where these sections cross to
allow the _
truck-wheels 25. The guide section 83 1s at
an acute angle to the guide 78, and the

gnide section 82 is at an obtuse angle

to the guide 79, and as the axle 29 moves

along in its tracks 76, which at or about

20

20

reverse or crossing section 82, when ‘the

20
85
10

45

where the sections 82 and 83 cross begin
to curve toward the horizontal tracks T4
and 75 which are tangent to the upper
%etting-{}ntlanding 11, the wheels 25 are
dragged . over the angular section 83 while
the wheels 26 pass down through the

arts assume the positions indicated at b.
In this position the wheels 25 and 26 have
crossed to oppesite sides of the tracg 76, the
structure being provided with suitable gaps
where the channels 82 and 83 cross the chan-

nel 76 to accommodate the axles of the steps,

as shown in Fig. 17. The ‘wheels 20 now
travel along lower curved guide-sections 81

which extend forwardly and approach the

plane of the channel tracks 74 and 75, - The
wheels 25 travel through an upwardly di-
rected section 85 which effects a drag on the
wheels so that the parts assume the positions
shown at ¢, and thence the wheels 25 travel

in downwardly directed sections 86 which

serve to depress the wheels 25 toward and
in rear of the wheels 30 and 31, as indicated
at position d.  When the wheels 25 and 26

reach the endd of the sections 84 and 86 the
tread surface of the step assumes the posi-

_ tion at e, with its horizontal portion upper-

50

most and its riser in the lead. Also, the po- |
sitions of the wheel-shafts are reversed, as |

the shaft 27, which on the ascending run
was the leading shaft now becomes the ful-
lower, and the shaft 28 becomes the Jeading
shaft on tHe descending run. The steps

- enter and leave the loop 1n horizontal posi-

55

80

tion, and it is understood that suitable

cuides may be.provided for the truck-wheels

between the ends of the tracks 70, 71, 72,
er getting-off landing and the

73, at the upp
guides 78, 79,
the guides 84,

and also between the ends of
85, and the tracks 70, 71, 72,

78, at the upper getting-on landing prefer-

" ahly located a little below normal level, 1n

d

order that the steps may L. steadied. It s
ohvious, however, that this is provided by
extending the tracks to ‘the guides.

&

8 with. an inwardly directed |

passage of the relatively wide

il

* S
il

!

3
4
]

|
|
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From a consideration of the foregoing it

will be apparent that as the steps pass over

the 1angent straight or level runs, the truck
wheels 25 and 26 enter the channel guides
78 and 79, respectively, and the axle rollers
30 and 31 enter the channel tracks 74; as the
steps proceed around the loop they are car-
ried and supported Ly the axle rollers 30
and 31 while the truck wheels and their co-
channel guides serve primarily at
these polnts as shunts or guides to control the
step-unit and reverse and change the direc-
(ion of the leading edges of the steps. As
the steps proceed down the vertical run the
treads are maintained in substantially hori-

zontal position until the truck-wheels have

moved through the remaining’sections to

70

75

80

the point e, the treads are in reversed posi- -

tion, being turned practically. end to end so0
that the risers are on the leading edges and
the truck-wheels 26 have become the leading
wheels and the truck-wheels 25 have becoine

' the rear wheels of each respective step. In

this position:the steps pass over the straight

‘horizontal run leading to the getting-on

landing 11 and to.the descent upon the in-

cline from the uppgr level or story, and:
~when the steps pass u

_ . pon the curved hori-
zontul run the truck-wheels are brought into
coiperative relation with. their respective

85

90

95

{racks 70, 71, 72, 73, to sustain and support

the steps, the axle-wheels again becoming in-
sperative.  When the steps go upon the de-

+

scending incline, they are supported by the,

(racks (6, 67, 68, 69, in step-form and in this
relative position and arrangement are car-
ried throughout the descending incline.

“When the steps reach the straight hori-:

sontal run of the lower level the axle
wheels 30 and 31 cooperate with lower
channel tracks 87 arranged upon opposite

gides of the frame and extending around the

lower loop in the manner shown in [1g. 19,
the axle wheels serving to support and carry
the steps during the course of their travel
aronnd this loop. The truck wheels pass
into channel guides 88 and 89 which receive
the wheels 26 and 25 respectively. The ar-
rangement of parts is illnstrated in Fig. 21,
which is a section through one side of the

100

. 105

110

115

lower carriage on the line C—C of Fig. 19,

it of course being understood that similar
provision is made for_the other end of the

steps on the opposité side of the structure.

The lower channel guide 88 connects with
an upwardly extending section 90 and the
upper channel guide 89 with.a downwardly
extending
disposition of these sections being such that

thev cross each other and lead to opposite

stdes of the tracks 87, the guides 88 having
their walls recesscd or cut-away to allow the
wider shaft 27 to pass. The wheels 26 are
carried upwardly in the sections 90 at the
time the wheels 25 are carried downwardly

120

section 91, the arrangement and -
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in the sections 91, as shown at » in Fig. 19,
so that the wheels 26 are above and the
wheels 25 helow the track 87, and they then
pass tnito parallel scetions 92 and 93 which
maintam the steps in approximate vertical
position with the wheels 26 above and in
the lead of the wheels 23 as shown at .
Fuch of the upper parailel sections 92 is
provided with a jog or stop 94'by which the
wheels 26 are momentarily arrested so as to
nuse the steps to turn upon their axles 29
as centers and to throw the lower wheels 25

ferward and in the lead of the wheels 26,

ax shown at », the scetions 93 extending in a
curve 05 shightly toward the tracks 87. In

this position of the parts the steps are acain
] &=

reversed edge for edge and ulso turned over
or lowermost tn the unit. The channel track

guides 95 are curved to gradually approach

the channel tracks 87, while the guides for
the wheels 26 beyond the stops 94 take a sud-
den dip as at 96 toward the channel tracks
87, this dip serving to form a drag for the
wheels 26, while the wheels 25 being free
to inove forward and to be turned upon the
axle 29 as a center by reason of the deten-
tion of the wheels 26 travel around in their
curved guides 95 and assame the lead, where-
by the steps ave restored to their original
positions, with the raisers upon the rear
edges and with the upper faces of the treads
conung mto alinement as shown at ¢, \s
the steps pass forward around the end of the
loop the front wheels 25 puass upon their
gikdes 93 and the rear wheels 26 pass along
guldes 97 curved to conform to the curva-
ture of the tracks 87; the guides 97 ter-
minate in the horizontal trnci‘s 98, and the
gmdes 95 are provided at their ends with
downwardly directed portions 99 which de-
flect the wheels 25 to the horizontal ends
100, so as to bring the treads horizontal or
nppermost 1n the unit,

It 1s of course understood that the guides
88 and 89 may connect with the tracks 70,
71, 72, 73, of the curved horizontal getting-

off landing 14, and that the guides 99 and

100 may connect with simtlar tracks of the
getting-on landing 2 in order to steady the
steps. - Where. the steps emerge from below
the floors at the getting-on landings the
supporting tracks of the truck-wheels are
suitably elevated, and where they pass below

‘the floors at the getting-off landings these

tracks are suitably. déepressed.
In the design of elevator here shown,

- when the steps are carried around the ter-
mmal loops or carringes, the toothed edges

0y

Lo

of the links 44 and 51 are turned over so
that the teeth face upwardly upon the return

run or descending spiral or tread and en-

gage with“the under sides of the driving

sprockets, as shown in the lower half of Fig.

16. As the steps are uppermost in the car-
riage it is necessary to remove the shafts of

| and are also provided with gear-whee

-means the shaft for

- clear.

spaced to .correspond with the

tached to a treAd respectively 14 and 21

t

9 |

| the driving sprockets from their path in the.. *
i return run. ‘

For this purpose the driving =
sprockets 61 and 62 of the return run are =
mounted in the framework upon stub-axles, = "
as shown at the lower portion of ¥i . 16, 70
ﬁ 101
and 102, respectively, with which a second. =
pair of gears 103 and 104 mesh. The gears
103 and 104 are keyed upon o common-shaft:
105 which is journaled in the framework %5
below. the stub-axles a sufficient distance to . .
allow for the clearance of the steps. By this
transmitting power to-
the outer driving:sprocket.of any pair .is
placed out of the way of the step on the 80-
return ruon where the teeth-of the links face
upwardly and engage the driving sprockets
as shown in Fig, 16. . It is also uhgerstood .
that the idler wheels 04 and 65 on the return
run may be similarly mounted on stub-axles
and provided with similar auxiliary shafts
and gears. e
As the inner linkage automatically adjusts -
its length to meet t%\e requirements of .t e*m

85

positions of the steps on the inclines. and
ont the landings, the risérs of the st¥ps must
be of such contour and configuration as to
maintain contact with the adjacent treads in
both positions of the links. For this pur-
pose 1 provide a warped riser, which .ag it 98
approacites the axis of the machine becomes
more nearly straight in elevation. In plot-
ting the curve of the riser, an are of a circle
is struck at the outer end of the tread with a
radius equal to the greatest width of the
segmental tread and this arc is continued

100

- to correspond with the height of the riger,

as shown i Fig. 23, This are is intersected

into any number of equal divisions, and

from each of sucly intersections a radial line 10F
15 drawn to the aXis of £ 4 spiral or centayr
of curvature. .\t any suitiable points along .
the length of the tread and at a point corre-
sponding to its inner or narrow endthe
radial Iimes are intersected by dividing lines
spacing of
the divisions of the outer are, and .the in-

110

- tersections of the radial and dividing lines

inark the paths of arcs which indicate the = -
curvature of the riser at the points where 115
these arcs are located. It is obvious that =
the radial lines are parallel in élevation as
shown in Fig. 23 and tend to approach the
saine vertical axis, and that the inner end . -
of the riser therefore tends to become 120
straight in elevation as it approaches the
center of the machine. The arcs of the in- °
ner and outer ends of a riser that is at-
inches wide at the ends is shown in Fig. 24. 128
It is apparent that the loops or carriages
impart rﬁﬁemnt rotations to the steps to
permit the axles of adjacent steps to pass or

It is obvious that the double sniral 'fém 130
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of elevator allows all landings to be placed
on the ingide so that the Fortmns having

the minimum speed are utilized for taking |

on and discharging passengers. By rating
the speed of the inside ends of the steps at
100 feet |
thirds of u foot per second is insured, which

provides adequate speed, whereas if the out- !
a8 110

side ran only 100 feet per minute, as
would if utilized for landing purposes, the

passenger would move much slower, as the

156

20

vertical rise would be less per second. ‘The
seats in each yoke for each succeeding shaft
27 guide the steps in radial positions durmng
the act of setting or positioning the steps on
the cutves, and the seats and collars ussire
the cotperation of the hooks of the adjust-

able linkage as they prevent any dis-aline- |

ment thereof.

Tt is apparent that the direction of maove-

ment of the elevator is elockwise and contra-

clockwise.

25

30

40

45

1H

It is apparent that while iny present de- |

vice is primarily designed to carry passen-
gers, it is in fact a conveyer which may be
used for any kind of freight, as ench section
though shown in the form of a siep may be
of anv suitable form or design. It is {ur-
ther apparent that the driving mechanism
need connect with the conveyer only on the

1nclines and that 1t will not be necessary to

provide drivibg mechanism on the horizen-
tal portions as the steps or sections on the
horizontal will be pushed forward. In this

 action the links are under compression, and

the slotted connection of each of the inuer

.links with the next step or section proevides

a suitable means for accomplishing this

function. .-

Having described my invention, what I
claim 18— S '

1. A conveyer transporting between dif-
ferent leveis in which the divection of move-

‘ment is clockwise and contra-clockwise.
2. A moving stairway in which the diree-

clockwise. = . _
3. A duplex spiral elavator

tion of movement is clockwise and contiva-

in which the

: a'éwﬁ-ding and descending runs travel in op-
posite directions about a common well.

‘4. An eleyator in which the ascending and
descending ‘series of steps travel in spiral

. paths in oppesite directions about a common
_center of curvature.

r'f 3

5. -An elevator in which a single series of

'u'btgps travels in reverse spiral paths.

80

géries of st

8. In ‘a deviee of the class described, a
series of gteps arranged in ascending and !.

decendingtspiral paths about a commou cen-
ter of curvature, and driving mechanism
common to the steps of both pathy.
1. Ina *d‘giviéef of ‘the ‘chuss described, a
ps ‘traveliig’in.

__ paths, and driving mechanismi engaging the
i ltﬁpﬁ mmh F"t S |
DNE TR .h-:
T
%

‘reverse spiral

!

per minute, a vertical rise of two- ;
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§ In a device of the class deseribed, the
combination with a sertes of connected steps,
ways tn which satd steps travel in reverse
spiral paths, of driving mechamsm engaging
with the ascending and descending runs of
sald steps. |

9. In a deviee of the class described, the
combination with a series of connecterd stops,
ways i which saxd steps travel m ascending
and descending spiral paths one below the
other, of driving mechanism engaging said
steps on hoth runs.

]

10. In o device of the class deseribed, the

combinalion with a sertes of connected steps,

ways m which said steps travel 1n ascending
and descentling spiral paths one below the

other, of & drive shaft adjacent the spival

paths, and means for connecting said shaft
with the steps on the regpective rumns.

11. In a device of the class described, the
comnbination with g series of connected steps,
ways i which said steps travel in ascending
and descending spiral paths having a coni-
motr center, of driving wheels mouonted on
the ways snd engaging the steps on both
runs, and a driving sbafi connected with
sala whesls,

19, In a device of the class descrmbed, the
combination with a series of connected steps,
ways 1n which said sieps travel in ascertding
and descending spiral paths, of driving
wheels mounted on the ways, and respec-
tively engaging said steps on ihe ascending
and descending rul in substantially the same
vertical plane, a drive shaft adjacent the
wheels, and means to connect said shaft with
the wheels of the opposite runs.

18, In a device ot the class described, the
combination with a series-of connected steps,
ways in which said steps travel in ascending
and descending spiral paths, of driving
wheels mounted on the ways, and respec-
tively engaging satft steps-on the ascending

and descending run in substantially the

same vertlcal plane, n vertical drive shafi

adjacent the wheels, and means to reversely

connect sald shaft with the wheels of the op-

posite runs. . |
14. In a device of the class described, the
combination with a double spiral structure,

a series of connected steps running In re-

| verse directions on sald .structure, and a se-

ries of drive wheels on the structure engag-

80

890

100

135

1140

116

ing said steps on the ascending and descend-

ing runs, a series of drive shafts adjacent the
structure, and means to reversely connéct
each shaft with.a drive wheel on each run. -

combination with a series of steps, and spirul
ways in which said steps travel, of a rack
connecting szid steps, (ﬁ"wing sprockets on
both the aw&ndinﬁ ’
ineshing with seid rack, and means for ap-
lying power to sald sprocket wheels to
drive the stops from a common source.

15, In a device of the class described, the,

and descending ways and

120
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16. In a device of the class deseribed, the
combination with the moving steps adapted
to transport on | _
ing_l:u.nahguides on which said steps are ar-
ranged to. travel in reverse spiral paths, of
driving mechanism engaging the steps on
both runs. '

17. In a device of the class described, a se-
ries of moving steps arranged to carry on
ascending and descending spiral paths one
under the other, and driving mechanism for
the steps. |

~ 18, In a device of the class described, the

combination with an endless carrier adapted
to transport on its ascending and descen ing

runs, of guiding and supporting ways for
sald carriérs arranged in double spiral paths
having a common center of curvature, and

“driving mechanism e-n(%aging with both the

ascending and descen
carrier. |
. 19, The combination in a moving stair-
way, of two spiral runs, each having an in-
ner and an outer track, horizontal tracks at
top and bottom connecting the tracks of the
two. spirals, the inner track of the ascending
spiral joining the outer track of the de.
scending spiral and the other track of the

Ing portions of said

‘ascending spiral joining the inner track of

the descending spiral, step sections arran ged

-ta_ travel on the said endless track, and

means for.driving the said step sections.
20. In a device of the class described, the

combination with a supporting structure ar-
ranged in double spiral paths about a com-
mon well, a series of steps
sald structure, and racks colinecting the
steps, of a series of radial sprockets on the
structure and adapted to engage
series of vertical drive shafts adjacent the

~ structure, and means to connect sach drive
- shdft with

15 ssmckets engaging both runs.
.21. In a device of the class described, a

to travel in reverse
aths, and a driv-
‘the direction of
by alternate con-

conveyer = arranged

ascending and descending

ng shaft or shafts in whie
ii_onal strain is reversed

« nection with the ascending and. descending
~_; lines of the conveyer. | ’

85

65.

i

- ing shaft or shafts

.98,

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

4

1h reverse
ing and descending paths, and a driv-
having alternate connec-
tion with the ascending and descending runs
of the conveyer to reverse the direction of
torsional strain on the said shaft or shafis.
In a device of the class described,
lgrs to synchronize the speed of the two
efids-of the steps or sections.
24, In a device of the class described, the

?SC{B]’I

. combination with a series. of steps adapted-
- 10 travel in ascending and'descending paths

about a common well, of a series of ra 1ally
disposed idlers engaging said steps, and

MDB to driYE the steps.

their ascending and descend-

adapted to run on"

the racks, a

- combination with a spiral

- series of steps
and means to

T,

' the

25. In a device of the class descrilyod , the
combination with n series of steps adaptled
to travel ascending and descending paths
about a common well, of n series of radially
disposed idlers engaging snidl steps at both
ends, and means to drive the steps.

26. In a device of the olass deseribed, the
combination with a series of steps adupted
to travel in ascending and descending puths
ibout a common well, of a series of driving
devices lacated at intervalsin said paths, and
idlers engaging the steps between the driv-
Ing devices. |

27. In a device of the class described, the
combination with a series of steps adaptled
to travel in ascending and descending enrved
paths about a common well, of a series of
radially disposed driving devices engaging
sald steps at both ends at intervals in said
path, and a series of radially disposed 1dlers
engaging said steps at both ends and located
between the driving devices in said path.

28. In a device of the class described, the
structure having
curved horizontal and inclined ways, of a
adapted to run on said ways,
adjustably connect the inner
ends of said steps together on different por-
tions of the ways. |

29. In a conveyer, interlocked sections
formimg a unitary structure upon spiral
Ways. |

30. In a spiral conveyer, interlocked troad
surfaces forming a unitary device on the
incline, "

3l. In a spiral conveyer running on in-
clined and hovizontal ways, a series of sec-
tions adapted to iuterlock upon the inclined
way to form a unit and to unlock upon the

" horizontal way.

- 32. In a spiral elevator, interlocked steps
on the inclived ways forming a practical y
rigid unit to rvesist lateral strains,

38. In a spiral elevator, interlocked steps
on the mclined ways forming u practically
rigid unit to whicli power iy a pphed for drivy-
ing the same. - S

34. In a spiral elevator, interlocked steprs
on the inclined ways forming practically
rigid unit, sprockets and idlers engaging the
steps, and means to drive the sprockots.

35. In a device . the class described, a
sFiml unit compesed of interlocked steps on
the incline. '

36. In a device of the class deseribed, a
sptral unit composed of imterlocked steps on
ﬂlle tneline, and means for driving the steps
as 2 unit, |

87, In a device of the class describod , the |
“combination with a structure having curved

inclined and horizontal ways, of a series

of steps adapted to run on said ways, and

ieans to automatically connect and discon-

nect the steps on the respective
ways, -

L1

portions of
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38 Tn n deviee of the class described, the
combiuation with a structure having in-
clined wavs, of 0 series of steps having yoRes
adapted to travel en said ways, and means
{6 conncet the yolees when on the ways.

99 In a deviee of the class described, the
combination with a structure having 1n-
«dined ways, of a serles of sieps, each step
having end vokes, a shaft carried in one
1 of vach of said vokes and having wheels
adapted to the wuays, the opposite end of
said yoke projecting into_the vertical plans
of the shaft of the usdjacent yoke and
adapted to seat the same when the steps are
on the ways.

40. In u device of the class described, the
combination with u structure having In-
clined and horizonta! ways, of a series of
steps, each step haviey end yokes composed
of angularly disposed upper and lower arms,
w shatt in the upper axms of each yoke hav-

ing wheels adapted to said ways, the lower
arms projecting into the vertical plane of

the shaft of the next step and previded with
sents to recelve the same when the steps are
on the inclined ways,

41. In a device of tha class described, the
combination with n structure having 348
clined sud hovizontal weays, of a series o
steps,each step havingend yokes composed of
angularly disposed upper and lower arms,
a shaft in the upper arms of each yoke hav-
ing wheels adapied !0 sa1d ways, {tanged
collars on said shaft, the lower arms of the
yokes projecting under the nexl step 4710
provided with seats to receive the ootlars
when the steps are on the inciined ways.

49, Tn a device of the class described, u
serics of sections running on spirel ascend-

means on the rear of each section fo guide
the next section into radisi poeation,

13, Tu a device of the cless deseribed, »
series of steps runnmg on spiral inclined
ways, engaging raeans ou the bropt a il e

portions of adjacent steps 1o gnide ilne suc-

ceeding step into radial position, and means
to lock adjacent steps against lateral niove-
ment. '

44. In a device of the ciase described, #
step having a portion which projects ur tor
the tread offand codperates with the next
lower step when the steps sre on an tucline.

45. In a device of the class described, a

step having a portion which projects under

the tread of and codperates with the next
lower step when the steps are on an inchne,
and means to reverse the steps at the end of
the inchpe, - '

step having a yoke which projects under the
tread of and cobperates with the next lowee
are on an incline,

17. In a device of the class deseribed, a
step having a portion which projects under

l
|

I

|

|
! .

\

| the next steﬁ

" Ll SN LN e = e B S " _-—
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whafts on the horizontal way

_ | shafts journsled in the tront
46. In a device of the class described, a

tate 1 diameter to

590,885

the adjacent part of the tread of and co-
operates wil® tf next step to provide a
wheel base on an inclined way.

15. In a device of the einss described, 2
step having a pertion which projects under
the next step to interlock therewith.

49. Tn a device of the class described, a
step having a portion which interlocks with
an adjacent step op an incline, and means Lo
reverse the steps after leaving the inchine.

50. Tn a device of the class described, 2
series of steps adapted to run on horizontal
and inclined ways, each step having end
yokes composed of angalarly disposed
per and lower arms, a shaft in the lower
arms having wheels, a shaft in the upper
arms having wheels, the lower arms project-
ing under the shaft in the upper arms of
and adapted to engage there-
with when the steps are on the inclined ways
and to disengage therefrom when the steps
are on the horizontal ways, whereby the
steps sre supported by the wheels of both
and on the
wheels of the shaft of the lower arms on the
inclined way- |

51. A step for spiral elevators having

wheele adapted to straight traucks and wheels

adapted to curved tracks. -

50, In n device of the class described, a
ceries of moving steps, each having a wheel-
Lase hroader than the tread thereof, tracks
on which eaid steps travel in reverse ascend-
ing and descending paths, aud meuns Lo re-
wree the steps whereby they are pdapted to
parry on both paths.

4. A step for an elevator baving a wheel-

nnze bhroader than the tread, and an axle

sournaled in the base and provided with

3o |
wheels outside the wheel-base.

54. A step for an elevator having a wheel-
hase comprising -end-yokes, an axle jour-
naled in the base and provided with wheels
oulside the wheel-base, shafts jourpaled in

%e ands of the yokes, and wheels keyed to

the axle and shafts, |

55. A step for a spiral elevator having @

up-

70

75
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160

106

110

axle provided with wheels of equal diameter,

yokes rigid with the ftread, shafts in the

| ends of the yokes having wheels proportion-

ata in diameter to the radii of the tracks on
which they are designed to rum, said yokes
the width of ihe tread

being longer than
of the step. -

56. A step for a spiral elevator having 2
step-base or frame composed of yokes, an
axle journaled in each yoke
wheels of equal diameter keyed thereto, an

of the yokes and having wheels keyed
thereto, said shaft wheels being propoertion-
the radil of the tracks on
which they run. . .
57 In 8 de- ce of the class described, the

and h&ving

and rear ends

115

120

125

| combination with a series of steps, ways in 130
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which said steps run in ascending and de-

scending spiral paths, and means for revers-

Ing the steps between the paths.

- 58. In a device of the class described, the
5 combination with a serics of steps, and in-

clined ways on which the steps are adapted

- lo run in reverse spiral paths, of a loop or-

carriage adapted to rotate the steps between
- the runs. x
10 59. In a device of the class described, the
' combination with a series of steps, an axle
journaled in each step, and inclined Ways
on which the steps ran. in opposite spiral
~ paths, of,it" loop' or carriage adlapted to ro-
15 tate the steps on their axles between the
runs. - _
60. In g@n elevator, a series of connected

x
—

. bars, ascending and descending inclined runs
20. upon which the steps move in opposite di-
;'yection in transporting posttion, a carriage
» Petween the runs and having a continuous
. «ehannel guide with which the axle bars co-
;—‘“*'”*ﬂﬁyerate while the steps are passing through
26 the carriage. | |
. 61. In an elevator, ascending and descend-
ing inclitied runs, connecte steps reversely
“moving in transporting position upon the
runs, extended axle bars for the steps and
80 provided with guide rollers, and a carriage
between the runs and having a continuous
channel guide with which the
cooperate while the steps
- through the carriage.
35
- connected steps each of which is provided
. with a wheel-base ‘having an axle-bar fixed
thereto, inclined upper and lower runs on
~ which the said steps travel with their treads
10 uppermost, a carriage corthecting the runs

- .. ,

B¢ q o
gulae, ang gurd LD (
ggwrating;‘ %Li]th the channel
¥ eﬁps‘ ass through the carriage.
: 3.
lower conveyer runs, a series of wheeleéd: sec-
tions each having an sxle-bar, means to move
the sections in contintioys series on the wa
-8 carrlagé contiecting the runs at each end, a
+ continuous guide in the carriages for the
axie birs, and tracks in the carriages for
ilie wheels of the sections. o

are passing

e rollers on the axle-bars co-
guide as. the

- +64. Tu g device of the class described, the
of steps, each hav-

eombination with a serjes

> ing a base rigid with its tread, an axle jour-
naled in the base and having wheels, truck-
vikipals on the base, and inclined tracks upon
hach the truck-wheels run in reverse spiral
paths, of a loop or carri

#0 tracks to gnide the axle-wheels from one path
to the giher, and guides for .the truck-

bol 'fldi‘;‘e&tions of its run.

0 n £ device of the class deseribed, the

999 885

steps having axle bars, wheel-bases on the

‘axle journaled in
guide rollers-

62. In an elevator, a continuous series of

provided with a continuous channe]

and descending spiral

In a'tonveyer, a way forming upf;er and
1ng a single riser adap

tween the runs.

ge having curved

apted to turn the step-base on its

gapie 18 step-bas curved riser making
régent the tread in horizontal posi-

\ 18
R ¥
1 ,“{:ﬁ,#_
combination with a series of steps, each hav-
Ing a base rigid with its tread, an axle jour-
na‘fed in the base and having wheels, truck-
wheels on the base, and inclined tracls 1pon
which the truck-wheels run in reverse sparal
paths, of a loop or carriage having cvrved
(racks to reverse the direction of travel of
the step-units, and guides for the iruck.
wheels to turn the step-bages to present the
treads in uppermost position in tha step-
units on the reversed runs.

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

combination with a series of connecte] steps,
cach having a tread provided with a single
riser, a step-base rigid with the tresd. an
axle journaled in each base and provided
with wheels, truck-wheels on each base, and
itclined tracks upon
run in reverse spiral paths, of a loop or car-
riage between the paths, curved tracks on
the loop to reverse the direction of travel
of the step-units between the spiral paths,
and guides on the loop for the truck-wheals
to reverse the steps to present the risers in
position in the step-units on the reversed
runs. L .
67. In a device of the class described, the
combination with a series of connected steps,
cach having a tread provided with a single
r1ser, a step-base rigid with the tread, an
) each base and provided
with wheels, truck-wheels on each base, and
inclined tracks upon which the truck-wheels
run in reverse spiral paths, of a loop or
carriage between the paths, curved tracks on
the loop to reverse t
of the step-units between the spiral paths,
and guides on the loop for the truck-whecls
to turn the steps over between the reverse
runs, whereby the treads and associated
risers are presented in operative position on
both runs.

68. In a spiral elevator, a series of steps
adapted to transport in reverse ascending:.
paths, each step hav-
ted to its leading edge
following edge on the

to turn the steps be-

on one run and to its
other run and means

~69. In an elevator, a series of steps adapt-
ed to transport in a.scendinﬁ' and descend-
ing spiral paths, each step aving a single

which the trick-wheels

s
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riser adapted to act on each run, and means

to turn the steps between the runs. |

70. In a spiral elevator, a series of
adapted to run in ascending and descend-
ing spiral paths, each step having'a riser
on one edge, and means for reversing the
steps to maintain the riser in operative po-
sition on both runs. | S

71. In a spiral elevator, & step having a
. contact with an a J4-
cent step.on ascending and descending 1n-.

clines, * e
72. A step for a spiral elevator having a

steps
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curved riser whose radial lines come more
nearly into a vertical plane as they ap-
proach the center of the machine.

78. A step for a spiral elevator having » |

segimental tread and whose riser is struck at
tts outer end on a radive equal to the width
of the tread at that point and whose radial
lines passing thr{}th the are so struck ap-
proach a vertical plane at the center of the
machine. . '

4. In a device of the class deseribed,

.series of steps each having a segmental tread

15

20

29

30

35

40

45

and e curved riser, curved ways providing |
ascendimg wiul descending naths one below |

the other for said steps, and antoraatically
adjustable linkage connecting one end of
the steps.

75. In a device of the class described, a

series of steps each having a segmental tread
and 8 warped riser, enrved ways for said
steps having inclined and horizoatal por-

tions, links eonnecting the iuner ends of the |
steps, and hooks on the links adapted to con- |
nect the same on different lengths when the |
steps are on the inclined and horizontal |

ways respectively. |
76. In a device of the class describhed.

haorizontal and inclined curved ways, a se-

ries of steps moving on said ways, and rigid
hnks adjustably connecting the steps on dif-

ferent link lengths on the horizontel and in-

clined ways.
77. In & moving stairway, two similacly

-turned spiral runs, each having an inner an:l

an outer track, horizofifal tracks at top and
bottomr of the stairway connected to the
spiral tracks, step sections having wheals
arranged to travel on said tracks, an endless
linkage connecting the steps on different

link lengths, and means for driving the step

sections in an endless path. _
78. In a device of the class described,

tracks providing ascending and descending

spiral paths one below the other, steps

adapted to travel on the tracks, atd a rigid
link associated with each step and having

. adjustable link-length’ connection with an

50

&b

80

adjacent step.

- 79. In a device of the class deseribed, « ;
way providing ascending and descending
' aths one below the other, stepe-
to travel on the way and varying

spiral 1
ada t&dp
in. their angular relation on different por-
tions of the w&‘}, and rigid links automati-
cally adjustable to connect the steps on dif-
ferent link-lengths in their various rela-
tions. ok |

- 80. In a device of the class described, the
combination with a series of steps ‘adapted
to travel upon horizontal and inclined
curved ways, of end linkage having auto-
matically adjustable connection with said
steps, and means ty, move the steps. |

‘8L. In a device of the class described, the |
86 combigation with a series of steps adapted

{;

ways, of links connect}

600,885

(to travel upon horizontal and inclined
auto- .

carved ways,- of end linkage havin
matically adjustable connection wit
steps at their inner ends, and means
the steps. , |
82, In a device of the class deéscribed, the

said
to move

combination with 8 series of steps adapted-

to travel upon horizontal and inclined

curved ways, of links on said steps, means.

on the links adapted to engage when the
links ave alined and to disengage when the
hnks dis-aline, and means to move the steps.

83. In a device of the class described, the
combuation with a series of steps adapted to
travel upon horizontal and inclined curved
ways, of iinks on the steps, means on the
links adapted to engage on different lengths
wheu the steps are on the horizontal and in-
clined ways and to disengage when the links

. are in angular position, and means to move

the steps. ' _ _
54, In a device of the class described, the
combination with a.series of steps adapted

to travel upon horizontal and inclined eurved-:

70
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80

&G

ways, of links on said steps, means on the90

e

| hnks adapted to engage when the steps e
horizontal and to disengage when the steps*
-arg in angular relationdand means to move

the steps. -
85. In a device of the class described, the
combination with a series of steps adapted to

travel vpon horizontal apnd inclined curved

ways, of links on the steps, éeh link having
2 pair of inwardly facing hooks and an out-

- wardly facing hook in alineraent, the out-

wardly facing hook of each link adapted to
engage ona of the inwardly facing hooks of
an aﬁjacent hnk when the steps are on the
inclined ways and the other of said hooks
when on the horizontal ways and to dis-

engage therefrom when the steps are an-
gular % disposed, . ~ -
86. In a .device of the class described, the

combination with a series of steps adapted to

travel upon horizontal and inclined curved

95
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ways, of a link pivotally connected to each -

acent step, each pair pf adjacent links over-

';a' ping, and means on the links todutomnati-
cally connect on different lengths when the

Iinks are alined and disconnect

. wheri the
larly agranged.

links are an

87. In a device of the class described, the

combination with a series of step adapted to
travel ufon horizontal and inclined ¢urved
ways, of automatically adjustable linkage
connecting said steps, teeth on'the links, and
drive wheels engaging the teeth.” ©

88. In a device of the class described, the
combination with a series of steps adaptest to
travel upon diorizontal angd inelined eurved

on the links, means to sdiustably connect the

hnks at one end of the 'étéps, and sprockets
engaging the teeth to move the steps, . P 13

R

"their ends, teeth

| step and having aslotted connection toanad-
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89. In a device of the class described, the

combination with a series of steps adapted to
travel upon horizontal and inclined curved
ways, of toothed links connecting the ends of
the steps, oppositely disposed hooks on the
inner links adapted to automatically vary
tie length of the inner linkage, the teeth on
the innev links having such pitch that the
teeth of adjacent links are in line radially on
cither length of linkage,
gaging the teeth to move the ateps.

Bt In a device of the class described, the
cotrhimation with a series of steps adapted to
travel on horizontal and inclined curved

ways, and automnatically adjustable end link-

age connecting said steps, of means to adjust
the steps in radial position to assist in the
cooperation of the hinks, and means to move
the steps. |

L. In a device of the class described, the
combination with a series of steps adapted to
travel upon horvizontal and ineclined curve
ways, of links on the steps, means on the
nks adapted to engage on different lengths
wlhen the steps are on the horizontal and in.
clined ways, meaus to adjust the steps in
radial position to aline the links, and means
to move the steps. |

J2. In a device of the class described, the
combination with a structure having curved

and sprockets en-

-

183

inclined and horizontal ways, of a series of
steps, each step having end yokes composed
of angularly disposed u
a shaft in the upper an

lower arms of each
yoke having wheels adapted to said ways,
the lower arms ]

1[‘:;'ty.]ur.-'ac-,bing into the vertical
plane of the sha

vided with seats to receive the same when
the steps are on the inclined ways, links on
the steps, means on the links adapted to en-
gage on different lengths when the steps are
on the horizontal and inclined ways, and
means to move the steps,

93. In a device of the class described, a
conveyer having racks with teeth of contin-
uous uniform pitch when on horizontal or
mnclined paths, |

4. In a device of the
combinatien with a series of steps adapted to
travel in reverse directions upon two hori-
zontal and inclined curved ways, of links
connecting the steps, teeth on the imks, and
sprockets engaging the teeth on the ascend-
ing dnd descenggng lines of steps. |

In testimony whereof I affix my signature
in presence of two witnesses.

CHARLES D. SEEBERGER.

Witnesses:

W, H. Stoxxs,
W. L. Ricgaro.
[

class described, the

of the next step and pro-

per and lower arms,
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