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To ctZZ whom it may concern: > 

Be it known that I, LEAMON G. SOUDER, a 
citizen of the United States, residing at the 
city of Philadelphia, in the county of Phila 
delphia and State of Pennsylvania, have in 
vented certain new and useful Improvements 
in Moving Stairways or Elevators, of which 
the following is a speci?cation. 
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My invention has relation to a traveling 
stairway of the character or type substan 
tially as illustrated in the Letters Patent No. 
406,314, granted to me July 2,1889, and in 
which the risers and treads are so connected 
that at the landings or horizontal planesof 
the staircase they assume substantially a hori 
zontal position. The present invention is an 
improvement upon such a stairway, and re 
lates more particularly to the construction 
and arrangement of the same. ' 
The principal objects of my invention are, 

?rst, to provide a traveling stairway in which. 
the steps consist of risers and treads so con 
nected that in ascending or descending the 
inclined portions of the stairway they are 
forced to assume the position of steps, while 
when turning curves or traveling over hori 
zontal portions of the stairway the risers and 

, treads spread out into a horizontal plane; 
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second, to provide in such a stairway an as 
cendin g and descending ?ight of steps so con 
nected at landings and at the top and bottom 
that the steps will spread out into a horizon 
tal plane, thus making a single and continu 
ous ascending and descending stairway with 
out having a return portion beneath the steps 
in use, and, third, to so construct and arrange 
a stairway that the same may be safe, conven 
ient, and simple. ' 
My invention, stated in general terms, con 

sists of a traveling stairway constructed and 
arranged in substantially the manner here 
inafter described and claimed. 
The nature and scope of myinvention will 

be more fully understood from the following 
description, taken in connection with the ac 
companying drawings, forining'part hereof, 
in which—- , ' . 

Figure lis a perspective-view illustrating 
one ?ight of steps embodying main features 
of my invention, ‘one guide-rail being re 
moved to more clearly illustrate the construc 
tion and arrangement of the steps. Fig. 2 is 

a top or plan View, enlarged, of thetread por= 
tion of astep,with its top plate or tread proper 
removed. Fig. 3 is a side elevational view of 
Fig. 2. 7‘ Figs. 4 and 5 are respectively a top 
or plan view and a side elevational view, on 
larged, of the riser} Fig. 6 is a top or plan 
view of the stairway, with the top plates of 
the steps removed at the upper or right-hand 
end of the stairway. Fig. 7 is a side eleva 
tional view'of the right-hand end of Fig. 6. 
Fig. 8 is an enlarged detail perspective view 
of that portion of the stairway at which the 
risers are ?exed into the same plane as the 
treads, the upper edge or flange of the guide 
rail being cut away to more clearly illustrate 
the wedge and groove inpsaid rail; and Fig. 
9 is a cross-sectional view on the line 9 9 of 
Fig. 8. 7 

Referring to the drawings, a 66 represent 
the side or guide rails of the stairway, con 
'sisting, as illustrated in Figs. 1 and 6, of in 
clined’ portions a’ and horizontal portions a2, 
arranged, respectively, along the ascending 
and landing portions of the stairway. In the 
guide-rails a is formed a groove or channel 
a3, in which is adapted to slide suitable rolls 
carried by thetreads and risers of the stair 
way, as hereinafter described. 
‘The steps of the stairway consist,essen* 

_tially, of the following parts: The tread con 
sists of a top plate I), beneath which is located 
a base b’, to which the plate 1) is secured in 
any suitable manner. The base I)’ has at its 
sides the rolls 192, which travel in and are 
guided by the grooves a3 of the rails a. The 
face of the base 6’ adjacent to the plate I) is 
cut away, as shown in Fig. 2, to receive and 
permit of the oscillation of two wings or arms 
at on said base beneath the top plate I). These 
Wings (1 are pivoted intermediate of the sides, 
as at d’, to the base and have projections d", 
by means of which the wings are pivotally 
connected to the risers. The projections d2 
and pivot or fulcrum d’ are all in the same 
line. The riser consists of a transverse piece 
e, having two side plates 6’, adapted to be con— 
nected at their ends to the projections 612 of 
adjacent wings and carrying rolls 62, which 

55 

70 

75 

80 

85 

95 

100 

project laterally a slightly less distance far- a 
ther than the rolls b2‘ of ‘the base 1)’ project. 
The rolls c2 of the risers when the steps as 
cend or descend and the risers are in vertical 
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position travel in the main inclined grooves 
a3 of the inclined portion a’ of the rail; but 
when the steps approach a landing and begin 
to ?atten out, as hereinafter explained, the 
rolls e2 switch into an auxiliary groove to“, as 
illustrated in Figs. 1, 8, and 9, which groove 
a4 is above the angle formed by the grooves 
a3 in the inclined portions a’ and their con 
tinuation in the horizontal portions a2 of the. 
rails. 
The manner in which the risers are ?exed 

to assume a position in the same horizontal 
plane as the treads is more clearly illustrated 
in Figs. 8 and 9. 'It is to be understood that 
the rolls b2 and e2 of the treads and risers upon 
the inclined portion of the staircase travel 
downward in the main grooves a3 and rest 
against the upper edge of each groove. At 
the points slightly in advance of the points 
where the bend from an incline to a hori 
zontal position of thestaircase takes place 
the upper edge of the inclined groove as is 
widened and enlarged to form awedge-shaped 
projection a“, which is thick enough to only 
permit the rolls 62 to pass and rest against its 
upper edge or auxiliary groove a“, but too 
wide to let the rolls b2 pass, which ‘rolls are 
confined in the main groove as. The risers 
are thus permitted to swing upward with re 
spect to the treads and assume a horizontal 
position when the platform or horizontal part 
of the staircase is reached. 
ward from the horizontal to the inclined por 
tion of the staircase the rollers b2 of the tread 
follow the groove (03, and as each roller leaves 
the horizontal and enters the inclined portion 
of said groove the respective treads are lifted 
upward. Inasmuch as all the treads and ris 
ers are pivotally connect-ed together, as at cl, 
they form a continuous chain, and hence the 
upward movement of each tread will cause 
the contiguous edge of a next-succeeding riser 
to be pulled upward from a horizontal posi 
tion until the riser assumes an angular posi 
tion, in which its rollers e2 are elevated to rest 
under the edge of the auxiliary .groove a“. 
The riser will then assume various positions 
of angularity as its rollers 62 travel over the 
wedge e13 untilit ?nally assumes a position at 
right angles to the tread at the point where 
the upward incline of the staircase begins. ' 
The risers are the only parts of the chain of 
sections which can be ?exed, and the neces 
sary movement of the risers is obtained in as 
cending by reason of the fact that the tread 
sections between which a riser is located will 
respectively throw the contiguous edges of 
the risers, so that the riser will assume suc 
ceeding positions of angularity until ‘it is 
?nally forced to operative position at right 
angles to the treads. These movements of 
the riser with respect tothe guide-rails of the 
staircase are permitted by reason of the fact 
that its rollers e2 can slide upward 011 the wedge 
e13, whereas the rollers d2 of the treads are 
con?ned to the main groove a3. \Vhen the 
treads and risers are ?exed into horizontal 

In traveling up- ' 

position, as at the platforms, any tendency 
to tilt downward or upward upon their rollers 
122 or e2 is prevented by projecting the side 
rails of the staircase at the under edge of the 
groove a3, so as to form supports a“, on which 
the bottom of each tread or riser can rest, as 
clearly illustrated in Figs. 8 and 9 of the draw 
ings. 
Between the inner edge (I4 of the wings d_ 

and the outer edge 194 of the uncut portion of 
the base I) are interposed springs d5, of metal 
or other suitable ?exible material,which per 
units of a yielding of the wings inward toward 
the uncut portion of the base Z)’,Which would 
be necessary should the ascending and de 
scending ?ights travel in slightly diverging 
or converging directions instead of, as illus 
trated,in parallel directions. To the under 
neath portion of each base I)’ and preferably } 
midway between its ends is secured in any 
suitable manner a depending plate 9, having 
two curved legs 9’ and g2. lVhen the steps 
are ascending, the curved leg 9’ isadapted to 
enter one of a series of complementally-formed 
projections m, carried by an endless band or 
chain 172-’, as shown in full lines in Fig. 7 and 
in dotted lines in Fig. 6. 
are descending, the other leg g2 enters one of 
the projections m. It is to be understood that 
the’ distance between the legs gzand g’ is so 
proportioned to the distance between the pro 
j ections m of the chain m’ that they will enter 
said projections at the proper times. The 
chain on’ is likewise caused to travel on its 
sprockets m2 and m3 with sufficient speed to 
bring its projections m into position to prop 
erly register with the required legs g2 or g’. 
This being merely a matter of mechanical 
calculation forms no part of my present in 
vention, and hence further explanation is not 
thought to be necessary. The steps are thus 
caused to travel in ascending and descending 
by the chain m’, which is operated, prefer 
ably, by two sprockets m2 and ms, rotating in 
an inclined plane at or near each landing, to 
which sprockets motion is conveyed in any 
suitable manner. (Not shown.) In turning 
the curves at the top and bottom of the stair 
way the rolls bgand 62 will of course leave the 
grooves a3 of the guide-rails. They are, how - 
ever, guided into suitable sockets or recesses 
19, formed in the periphery of the two wheels 
19’, as shown in Fig. 6 of the drawings. 
The operation of the stairway hereinbefore 

explained is as follows: In ascending or de 
scending the inclines the rolls b2 and‘ e2 are 
guided in an inclined channel a3 and the 
treads and risers assume and maintain a po 
sition at right angles to each other, thus form 
ing steps. When, however, a landing is 
reached, as at the lower right-hand end of Fig. 
1 or Fig. 8, and no turn is to be made, the 
rolls 62 ?rst enter the auxiliary groove a4 of 
the guide-rails and the risers are caused to 
gradually ?atten out until they are in the 
same horizontal plane as the treads of the 

This movement of the risers is pos steps. 

When the steps‘ 
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sible by reason of the pivotal connection of 
their side plates wit-l1 the projections 612 of 
the wings. In turning curves—as, for in 
stance, at the ends of the’ stairway-the ris 
ers and the adjacent wings, to which they are 
connected, remain ?xed; but the bases ‘and 
their tread-plates swing upon the fulcral 
points 61’, as illustrated in Figs. 6 and 7. The 
space between succeeding treads is thereby 
?lled out by a riser and its two adjacent 
wings. 
From the foregoing description it will be 

understood that the treads of the steps always 
travel in a horizontal plane whether the steps 
are ascending or descending or whether they 
are turning at the ends of the staircase or 
traveling over the landings. It will also be 
understood that the treads are never reversed, 
but remain always with the plate I) upper 
most. 
Having thus described the nature and ob 

jects of my invention, what I claim as new, 
and desire to secure by Letters Patent, is—~ 

1. A movable stairway, comprising a con 
tinuous set of treads and risers adapted ‘to 
travel upward and downward in an inclined 
direction at right angles to each other, said 
treads and risers being pivotally connected 
to each other in such manner that they may 
both assume a position in the same horizon 
tal plane when a landing is reached, sub 
stantially as and for the purposes described. 

2. A movable stairway, comprising a con 
tinuous set of treads and risers adapted to 
travel upward and downward in an in 
clined way at right angles to each other, said 
treads and risers-being so pivotall y connected 
together that they may both assume a posi 
tion in the same horizontal plane when a 
landing is reached and said risers being so 
arranged that they may oscillate upon said 
treads when the treads and risers are turned 
in a horizontal plane, substantially as and 
for the purposes described. _ 

In a traveling stairway, astep consisting 
of a tread-plate, a base secured to said plate, 
two wings pivotally secured to said base below 
the tread-plate and adapted to oscillate on 
said base, and a riser pivotally secured at one 
edge to one of said wings and at itsother edge 
to a similar wing. of an adjacent‘step, sub 
stantially as and for the purposes described. 

4:. ‘In an elevating-conveyer having hori~ 
zontal and inclined portions, a band con 

structed at all points throughout its length 
for the support of a load, and combined with 
means for causing ?eXure of the band at pre 
determined intervals throughout the length 
of the inclined portion to form carrying-sec 
tions for the load, substantially as described. 

5. The combination in endless-belt convey— 
ing mechanism having horizontal and inclined 
ways, of a series of sections hinged one to an 
other, means on the horizontal Ways for keep 
ing the surfaces of all the sections in aline 
ment, and means on the inclined Ways for 
keeping alternate sections horizontal, sub 
stantially as described. 

6. A moving stairway, consisting of a chain 
of successive links pivoted together and form 
inga continuous surface, in combination with 
means for changing the angle of certain of 
the links in respect to alternate links, where 
by the chain can form either atraveling hori 
zontal platform or steps, substantially as de 
scribed. . ‘ 

7. In an elevating-co‘nvcyer having hori~ 
zontal and inclined portions, a band con 
structed at all. points throughout its length 
for the support of aload combined with means 
for causing?eXure of the band to form carry; 
ing-sections for the load throughout the length 
of the inclined portions, combined with means 
for causing ?exure of the band into substan 
tially horizontal sections at the horizontal 
portions and. combined with means for caus 
ing the sections to oscillate upon each other 
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when ?exed into horizontal form, substan~ _ . 
tially as and for the purposes described. 

8. The combination, in an endless-belt con~ 
veying mechanism having horizontal and in 
clined ways, of a series of sections hinged 
one to the other, means on the inclined ways 
for keeping alternate sections horizontal, 
meanson the horizontal ways for keeping the 
surfaces of all the sections in alinement, and 
means on the horizontal ways for causing the 
alined sections to oscillate upon each other 
in a horizontal plane, substantially as and 
for the purposes described. ‘ 

In testimony whereof I have hereunto set 
my signature in the presence of two subscrib~ 
ing witnesses. ' 

LEAMON G. SOUDER. 
W'itnesses: 

J. WALTER DOUGLASS, 
THOMAS M. SMITH. 
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