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To a 27, uhon, it navy concert 
Be it known that I, PIERRE LORILLARD, a 

citizen of the United States, and a resident of 
Tuxedo Park, in the county of Orange and 
State of New York, have invented certain new 
and useful Improvements in Conveyers, of 
which the following is a specification. 
My invention relates to apparatus for con 

veying passengers from one elevation to an 
other, and more particularly to that class of 
apparatus which is continuously operative to 
convey its load in a given direction as dis 
tinguished from elevators of the ordinary 
cage or lift type, which move alternately up 
ward and downward. 
Conveyers of the class to which my inven 

tion relates as heretofore constructed have 
in each case consisted substantially of an end 
less-belt-like structure propelled continuously 
in a predetermined path, its outer face being 
provided in one way or another with suitable 
tread-surfaces and having its exposed portion 
arranged to run up or down an incline between 
stationary landings located at the respective 
elevations between which the passengers are 
to be conveyed. Such conveyers require a 
considerable amount of space for their in 
stallation and cannot be employed in situa 
tions where a continuous incline joining the 
landings would have so great a pitch that it 
would be impracticable to convey passengers 
with safety up or down such an incline. 
My present invention is intended to pro 

vide a conveying apparatus by means of 
which passengers may safely be conveyed be 
tween landing-points located at widely-differ 
ent elevations, but at a relatively short dis 
tance apart in a horizontal direction and 
which may therefore be successfully employed 
in situations such as just referred to, where 
the amount of horizontal space available for 
its installation is limited. To this end I have 
devised a conveying apparatus which oper 
ates to transport passengers in a spiral direc 
tion from one elevation to another, so that 
the horizontal distance between the landing 
points becomes immaterial, it being necessary 
merely to cause the spiral path of conveyance 
to extend from one landing-point to another. 

Broadly speaking, my apparatus resembles 
in its construction and mode of operation the 
conveying apparatus shown and described in 
another application for United States Letters 
Patent, Serial No. 254,779, filed by me on 
April 10, 1905-that is to say, each apparatus 
comprises a number of conveyer-sections 

providing laterally-adjacent tread-surfaces at 
their upper edges and arranged side by side 
in two sets, the sections of each set being in 
terleaved between those of the other set and 
being capable of movement between them 
and the operation being such that the collec 
tive tread-surfaces of each set of sections are 
alternately exposed above and withdrawn be 
neath the tread-surfaces of the other set of 
sections and are given a forward movement 
in the direction of conveyance while exposed 
and a return movement along a depressed 
path. In the present case, however, these 
conveyer-sections instead of extending in 
parallel planes throughout their entire lengths 
are wrapped around a central vertical axis 
which is common to all of them and perform 
their forward or conveying movements in co 
axial spirals, the movements of the two sec 
tions relative to each other being otherwise 
substantially the same as that above de 
scribed, so that a passenger who steps upon 
a collective set of tread-surfaces of either set 
of sections is carried by them in a spiral di 
rection for a limited distance coinciding with 
their travel while exposed above the tread 
surfaces of the other set of sections and is 
then picked up by the latterset of tread-sur 
faces and carried an additional equal distance 
in the same spiral direction, while the tread 
surfaces on which he first stood are perform 
ing their return movement, and so on in con 
tinuous alternation until a landing-point is 
reached by the passenger. 
My invention also includes means whereby 

passengers may be automatically taken up 
from or deposited upon my spiral conveyer, 
and I have shown in the accompanying draw 
ings a construction for this purpose which 
will also serve to convey passengers horizon 
tally for a limited distance before or after 
reaching the corresponding end of the spiral 
conveyer. This construction is similar in its 
broad features and mode of operation to the 
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conveying-landing shown and described in . 
my application, Serial No. 254,779, above re 
ferred to and like it is shown as combined 
with a stationary landing upon which it is 
adapted to deposit passengers or from which 
it will pick them up automatically. 
Myinvention also includes certain construc 

tural features and details hereinafter de 
scribed and claimed. 

In the accompanying drawings, Figure 1 is 
a side elevation of a spiral conveyer embody 
ing my improvements in their preferred 
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form, an outer casing, hereinafter described, 
being shown in vertical section. Fig. 2 is a 
sectional view showing some of the operating 
parts of my apparatus in side elevation, the 
planes of section being indicated by the line 
22 in Fig. 4. Fig. 3 is a similar sectional view 
taken on the line 33 of Fig. 5. Fig. 4 is a 
horizontal section on the line 44 in Fig. 5 look 
ing downward. Fig. 5 is a top plan view of 
the apparatus. Fig. 6 is a side elevation of a 
portion of the operating mechanism herein 
after described. Fig. 7 is a plan view show 
ing in detail some of the parts represented in 
Fig. 6. Fig. 8 is a side elevation of the parts 
shown at the lower portion of Fig. 6 looking 
from the right. Fig. 9 is a detail plan view, 
partly in section, illustrating the construction 
at the junction of the spiral conveyer with the 
horizontal conveying-landing hereinafter de 
scribed. Fig. 10 is a side elevation of the 
parts shown in Fig. 9. Fig. 11 is a diagram 
illustrating the operation of the spiral con 
Weyer. 
The moving parts of my apparatus are 

shown in the drawings as contained within a 
vertical cylindrical shell 2, which may be com 
posed of a suitable number of superimposed 
segments suitably bolted or riveted together 
or to connecting-bands 3 and is supported at 
its lower end on the floor of the building or 
the like in which the apparatus is to be used 
or upon any other suitable foundation. With 
in this shell 2 is preferably located in concen 
tric relation a similar shell 4, the diameter of 
which is enough less than the diameter of 
the shell 2 to provide a sufficient space be 
tween the shells to receive and permit the 
proper operation of the conveyer-sections, 
hereinafter described, on and by which the 
passengers are transported from one end of 
the conveyer to the other. The shells 2 and 
4 thus provide walls which serve to prevent 
passengers from falling off or leaving the con 
veyer at either edge of the latter. 
At 5 and 6 are represented a number of 

similar conveyer-sections located between the 
shells 2 and 4, each of which sections extends. 
at a suitable pitch from one end of the spiral 
conveyer to the other and is also given a 
lateral curvature, the central axis of which 
coincides with the axis of said shells, the re 
Sult being that each of these sections passes 
spirally around the exterior of the shell 4. 
The sections 5 and 6 are located side by side, 
closely adjacent to one another, and as many 
of them are employed as are required to ex 
tend across the space between the shells 2 and 
4 in a radial direction, or, in other words, to 
give the conveyer the desired width and ca 
pacity. Said sections are arranged in two 
sets, the sections 5 forming one set and the 
sections 6 forming the other set, and these 
sections 5 and 6 alternate with one another in 
lateral arrangement, so that the sections of 
each set are interleaved between those of the 
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other set. The sections of each set are oper 
ated in unison and are preferably connected 
to form a unitary element, as hereinafter de 
scribed, and each section is constructed to 
provide a series of tread-surfaces 7, arranged 
like a flight of steps, the corresponding tread 
surfaces of each set of sections being located 
in the same plane and having such width that 
a passenger standing upon either set will be 
supported by the collective tread-surfaces of 
several of the sections. It will be evident 
that the depth of these steps from front to 
back will increase from the inner to the outer 
edge of the conveyer by reason of the pro 
gressively-increasing length of the outer sec 
tions corresponding to their greater radius of 
CurWature. 
The sections 5 and 6 may be constructed in 

any suitable manner which will give them the 
necessary strength and rigidity between the 
points at which they are supported, and for 
connecting the sections of each set to form a 
rigid unitary element I provide a suitable 
number of horizontal I-beams 8 and 9, ex 
tending radially beneath all the sections and 
united, respectively, to the sections 5 and 6 by 
means of posts or brackets 10 and 11, each of 
which is supported on and bolted to the top 
face of the corresponding I-beam and extends 
upward therefrom and is also bolted at its 
upper end to one of the sections. One side 
of each section, beneath its upper edge, is 
preferably cut away to receive the corre 
sponding posts, as shown, thus permitting 
the tread-surfaces of the sections to remain 
closely adjacent to one another. 
The two sets of treadshowever constructed 

are provided with means for operating them 
in the following manner: Starting from a 
position in which the corresponding tread 
surfaces of both sets are flush with each other, 
which is the position shown in the drawings, 
one unitary element or set of treads, which I 
will designate as the A treads, is given a for 
ward movement in the direction of convey 
ance-that is to say, up or down the spiral 
incline, as the case may be—and concurrently 
with this movement the other element or set 
of treads, which I will call the B treads, is 
given a downward or disappearing movement 
such that a passenger will be left standing 
on and supported by the A treads alone, by 
which he will be conveyed in the desired di 
rection for a distance corresponding to their 
forward movement. During such movement 
the B treads are moved in the opposite direc 
tion and at a lower elevation, so that they re 
main concealed during the movement to an 
other position of coincidence with the Atreads; 
but in this position any given step formed by 
the Atreads is located behind that step formed 
by the B treads with which it was previously 
flush with respect to the direction of convey 
ance. Thereupon the movements - just de 
scribed are interchanged—that is to say, the 
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A treads are caused to disappear and perform 
a return movement to their first position, leav 
ing the passenger supported by the B treads 
and the latter treads are simultaneously moved 
forward in the direction of conveyance until 
their original position of coincidence with the 
A treads is reached, whereupon the move 
ments above described are repeated in the 
same order. It will thus be seen that each 
set of tread-surfaces is caused to move in a 
closed path so determined that they are alter 
nately exposed above and concealed beneath 
the other set of surfaces and perform a lim 
ited forward movement in the direction of 
conveyance while exposed and a return move 
ment while concealed, all the forward move 
ments being caused to start from a position 
of coincidence of the two sets of surfaces and 
uniting to impart to a passenger supported 
thereon a continuous movement in the direc 
tion of conveyance until the end of the con 
veyer is reached. 

In order to secure the cyclical movements 
above described, I prefer to provide. means 
for imparting to each set of treads recipro 
cating movements in a vertical direction and 
also in a circular arc concentric with the cen 
tral axis of the apparatus, which movements 
are compounded to produce the cyclical move 
ments desired. In the particular arrange 
ment illustrated the horizontal I-beams 8, 
which carry the sections 5, are rigidly se 
cured to the outer ends of the two arms 12 
and 13, which extend outward through open 
ings 14 and 15 in the shell 4 and are provided, 
respectively, at their inner ends with hubs 
16 and 17, mounted to slide vertically on a 
stationary guiding rod or column 18, located 
at the center of the shell 4 and extending from 
the top to the bottom thereof, the lower end 
of Said column being suitably supported on a 
base-piece 19 and its upper end being held in 
the central hub 20 of a spider 21, which is se 
cured to the inside of the shell 4 and serves as 
a brace to stiffen the same. The hubs 16 and 
17 are united by a connecting portion 22, 
which is preferably formed integral there 
with and is curved or bowed laterally, as 
shown in Fig. 2, to provide space for its own 
movements and those of the other operating 
parts, said hubs, arms, and connecting por 
tion thus forming practically one solid part. 
The horizontal I-beams 9, which carry the 
Sections 6, are supported in a similar man 
ner on the Outer ends of arms 23 and 24, ex 
tending Outwardly through said openings 14 
and 15 and provided, respectively, at their 
inner ends with hubs 25 and 26, mounted to 
slide on the central column 18 and united by 
an integral connecting portion 27, which is 
also bowed, as shown, to provide for the 
relative movements of the operating parts. 
The frames composed of the portions 22 and 
27 and their connected hubs and arms are 
provided at suitable points, and preferably at 

3 

the lower ends of said connecting portions, 
with flat horizontal edges 28 and 29, respec 
tively, forming tracks adapted to run on roll 
ers 30 and 31, these tracks having such length 
as to permit the turning movements herein 
after described without leaving the rollers. 
Means are provided for raising and lowering 
said frames consisting in the present instance 
of arms 32 and 33, Fig. 4, each journaled at 
one end on a stationary horizontal rod 34, 
supported by brackets 35 at its ends, which 
arms carry the rollers 30 and 31 at their re 
spective free ends. Between their ends said 
arms carry rollers 36 and 37, respectively, 
which rollers bear on cams 38 and 39, secured 
to a driving-shaft 40, journaled in uprights 41, 
rising from the base-piece 19. The two sets 
of sections 5 and 6 and the frames which carry 
them are thus supported, by means of the cams 
38 and 39 and arms 32 and 33, in such manner 
that upon the rotation of the driving-shaft 40 
said sets of sections will be elevated or de 
pressed according to the contour of the re 
spective cams, the rollers which run on these 
cams being always held in contact there with by 
the weight of the sections and connected parts. 
The oscillating movements in a circular arc 

are imparted to the sections 5 in the construc 
tion illustrated by means of a horizontal arm 
42, journaled at one end on the central col 
umn 18 and provided at its free or outer end 
with a roller 43, located and adapted to run 
in a vertical slot 44, formed in a plate 45, 
which is rigidly secured to one of the I-beams 
8. In a similar manner the corresponding 
movements of the sections 6 are imparted to 
them through the medium of an arm 46, also 
journaled on the central column 18 and pro 
vided at its outer end with a roller 47, located 
in a vertical slot 48, formed in a plate 49, which 
is rigidly secured to one of the I-beams 9. 
These slots 44 and 48 permit the vertical 
movements imparted to the corresponding 
sets of sections by the operation of the cams 
38 and 39 without interfering with their 
movements in the arc of a circle, and these 
latter movements are produced by cams 50 and 
51, secured, respectively, to vertical counter 
shafts 52 and 53, which are connected to ro 
tate in unison and at the same speed by in 
termeshing gears 54 and 55, carried thereby. 
These counter-shafts are journaled at their 
lower ends in steps 56, secured to the base 
piece 19 and at or near their upper ends in 
bearings 57, carried by the free ends of a hori 
zontal W-shaped bracket 58, which is rigidly 
secured at the angle of the W to the column 
18, said bracket and a fixed collar 59 serving 
also as stops to prevent vertical play of the arms 
42 and 46 on said column. The arm 42 is pro 
vided between its ends with a roller 60, lo 
cated and adapted to travel in a groove 61, cut 
in the under face of the cam 50, and a similar 
roller 62 is carried by the arm 46 and adapted. 
to travel in a groove 63 cut in the cam 51, the 
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object of employing cam-grooves as distin 
guished from external cam-surfaces being to 
render the oscillatory movement of the two 
sets of sections positive in both directions upon 
the rotation of the counter-shafts 52 and 53. 
Such retation may be secured by connecting 
one of these counter-shafts, as 53, to the driv 
ing-shaft 40 by means of gears 64 and 65, Sup 
plementary counter-shafts 66 and 67, geared 
together at 68, and gears 69 and 70, connecting 
the counter-shaft 67 with said driving-shaft. 
The latter is rotated by any suitable means, 
such means being herein represented as an elec 
tric motor 71, geared thereto and located in the 
space between the shells 2 and 4 beneath the 
conveyer-sections, and the several gears de 
scribed are so proportioned and the various 
cams are so cut and timed that the resultant 
movements imparted to the two sets of con 
veyer-sections will have the proper extent and 
sequence, as hereinafter explained. It is to 
be understood that while the operating means 
above described are convenient and practical 
for their intended purpose, yet my broad in 
vention is by no means limited to these or 
any specific means for operating the conveyer 
sections. 
The mode of operation of the apparatus 

above described, resulting from the move 
ments imparted to the two sets of conveyer 
sections by the action of the various cams, is 
illustrated diagrammatically in Fig. 1, in 
which for convenience the actual paths trav 
ersed are developed, or, in other words, un 
rolled sufficiently to cause them to coincide 
with a plane surface. In this diagram the 
heavy line is assumed to represent the posi 
tion of a portion of the tread-surfaces and 
risers-that is to say, a profile of a portion 
of the upper edges of the conveyer - Sec 
tions when all the tread-surfaces are in a po 
sition of coincidence-while the dotted lines 
and the dot-and-dash lines, respectively, rep 
resent successive positions assumed by said 
tread-surfaces while performing their cyclical 
movements, the dotted lines indicating the 
movements of the tread-surfaces which for 
the time being are exposed and operative to 
convey passengers, and the dot-and-dash lines 
indicating the concurrent return movement 
of the other set of tread-surfaces along a de 
pressed path. The light full line represents 
the closed path traversed by a point located 
at the front edge of one of the tread-surfaces, 
the path of any other point of the conveyer 
sections being exactly similar, and the small 
circles through which the curved portion of 
this line passes indicate the positions reached 
by the point which generates this path after 
equalintervals,each of which is one-eighteenth 
of the interval required for the completion 
of a cyclical movement. In other words, re 
ferring to the Specific construction previously 
described, one complete rotation of the driv 
ing-shaft 40 is assumed to be divided into 
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eighteen equal parts each representing twenty 
degrees of angular movement, and the small 
circles in Fig. 11 indicate the positions of the 
point which generates the closed path, corre 
sponding to these divisions of a half-rotation 
of the driving-shaft. The arrow in Fig. 11 
indicates the direction in which said path is 
assumed to be traversed, the direction of con 
veyance being upward in the case Supposed, 
and it will be evident that while the tread-sur 
faces of one set of conveyer-sections are moved 
from one position of coincidence through 
the successive dotted - line positions repre 
sented the tread-surfaces of the other set of 
sections are moved from a position of coinci 
dence through the dot-and-dash-line positions 
into a position of coincidence with the tread 
surfaces next below, which have simultane 
ously been moving through the dotted-line po 
sitions indicated. Thus if the point a be as 
sumed to represent the position of the front 
edge of an A tread at a given instant and the 
point b be assumed to represent the corre 
sponding position of the front edge of a B 
tread, then while the point a, is moving suc 
cessively to a, and at the point b will move 
successively to b' and b, and so on. The 
movement of the point a during a half-rota 
tion of the driving-shaft will take it to the 
point c along a straight line drawn through 
the points a, a and at and coinciding with the 
direction of conveyance, and simultaneously 
the movement of the point b will carry it 
along the depressed or return portion of the 
closed path to the same point c, during which 
movements the A treads will be operative to 
convey passengers in the required direction 
for a distance represented by the distance 
from a to 6 in the diagram. After the point 
a reaches c in the diagram the Succeeding 
half-rotation of the driving-shaft will cause it 
to return to its original position along the de 
pressed portion of a closed path exactly simi 
lar to the curved path indicated in the dia 
gram, which is assumed to be the path of the 
point b, and simultaneously said point b. Will 
return from the point c to its original posi 
tion along the flat exposed portion of the path 
illustrated, and the B treads will be operative 
in precisely the same manner as above de 
scribed to convey through an equal distance 
any passengers which may have been depos 
ited upon them by the A treads by the pass 
ing of the latter through a position of coinci 
dence with the B treads, which position of 
coincidence occurs at the point c. The equal 
spacing of the points a, c, and c indicates 
that the movement of conveyance by either 
set of treads is uniform in speed, so that pas 
sengers will suffer no disturbance in their 
movement of conveyance by reason of changes 
'in their velocity. It will be seen that the de 
pressed or return portion of the closed path 
traversed by the front or outer edge of a 
tread-surface is such that said surface clears 
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the path of the inner edge of that tread-sur 
face which is next below it on the other set 
of sections-that is to say, it is at all times 
located ahead of the succeeding tread-surface 
until it has passed beneath.it and conversely 
it is always located below said succeeding 
tread-surface after its rearward movement 
has carried it past the inner edge of the lat 
ter until the next position of coincidence is 
reached, showing that the tread-surfaces of 
each set of conveyer-Sections remain com 
pletely concealed during their return move 
ments and do not project at any time into the 
space liable to be occupied by a passenger 
standing on the corresponding tread-surfaces 
of the other set of conveyer-sections. In the 
specific apparatus illustrated the conveyer 
sections are readily caused to traversea closed 
path such as is represented in developed form 
in Fig. 11 by so cutting and timing the cams 
that the forward or effective vertical and 
circular movements imparted to each set of 
sections in turn are performed simultane 
ously and are each uniform in velocity, the 
ratio between them being equal to the tan 
gent of the angle corresponding to the pitch 
of the conveyer, while during their return 
movements the circular movements of the sec 
tions are continued in the same direction un 
til said sections have dropped vertically to a 
Sufficient extent, as above described, and are 
then reversed, the sections being simultane 
ously elevated until the next position of co 
incidence is reached. 

It will appear from a study of Fig. 11 that. 
the closed path represented therein is such 
that while any given A tread, for example, 
is moved in the direction of conveyance from 
one position of coincidence with a B tread 
to another, as from a to c, the B tread lo 
cated next above that B tread with which 
said A tread was in coincidence at the point (i. 
will be moved simultaneously along its return 
path to that position of coincidence with the 
A tread referred to which is indicated by the 
point c-that is to say, each tread-surface of 
either set of conveyer-sections will coincide 
alternately with two consecutive tread-sur 
faces of the other set of sections. It is to be 
pointed out, however, that this specific ar 
rangement is not essential and that the tread 
surfaces of either set of sections may be 
caused to coincide alternately with tread-sur 
faces of the other set of sections, which are 
not consecutive, but have one or more tread 
surfaces between them, without interfering 
with the operativeness of the apparatus, since 
the positions of coincidence depend merely 
upon the dimensions of the closed path trav 
ersed as determined by the proportioning of 
the operating, parts. With two sets of sec 
tions, however, the length of the flat portion 
of this closed path cannot be less than one 
half the distance between the front edges of 
two consecutive tread-surfaces, and in the 

S 

present instance I prefer to give it this length, 
because it minimizes the necessary vertical 
and Oscillatory movements of the sections, 
and thus makes it easier to locate the operat 
ing parts compactly at the center of the ap 
paratus. It will be evident that the shape of 
the closed path traversed by the conveyer 
Sections may be varied to any extent desired 
SO long as the tread-surfaces are not exposed 
While performing their return movements 
and suitable provision is made for transfer 
ring passengers from one set of tread-surfaces 
to the other. 
The parts above described are sufficient for 

conveying passengers from one end of the 
spiral conveyer-sections to the other; but in 
practice it is desirable to provide in connec 
tion there with means for automatically trans 
ferring passengers to or from said spiral Sec 
tions, and I have shown in the accompanying 
drawings an apparatus for accomplishing this 
result at the upper end of the spiral conveyer 
proper. This supplementary apparatus will 
be termed herein a 'conveying-landing’ and 
is similar in principle and mode of operation 
to the spiral conveyer already described in 
that it comprises a number of laterally-adja 
cent conveyer-sections which are combined to 
form two relatively movable sets or unitary 
elements, the Sections of each set being inter 
leaved between those of the other set and be 
ing bent or curved laterally to coincide with 
circular arcs.concentric with the central axis 
of the apparatus. In this case, however, 
the tread-surface of each section is continu 
Ous and horizontal, or substantially so. Ac 
cording to the particular construction illus 
trated, this conveying-landing is composed 
of conveyer -sections 72 and 73, which are 
equal in number and in lateral thickness to the conveyer-sections 5 and 6, respectively, 
and each of which provides a continuous 
tread-Surface at its upper edge. These sec 
tions extend horizontally for any convenient 
distance from the upper end of the spiral con 
veyer between the outer and inner shells 2 
and 4, the sections 72 forming one set and the 
Sections 73 forming the other set. The sec 
tions T2 are each provided with two down 
Wardly-extending posts 74, the corresponding 
posts of these sections being located in radial 
alinement and secured to and supported by the 
top surfaces of two radial I-beams 75 and 76, 
carried at their inner ends by a plate 77, the 
contour of which as viewed in plan is best 
shown in Fig. 5. Similarly the sections 73 
are provided with two radial series of sup 
porting-posts 78, secured to the top faces of 
a pair of radial I-beams 79 and 80, carried by 
a plate 81, Figs. 1 and 5. One of the radial 
Series of posts for each set of sections is lo 
cated between the two series of posts which. 
carry the other set of sections, and the posts 
carrying one set of Sections, as 78, are enough 
longer than the other posts to provide for the 
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overlapping of the plates 77 and 81, one above 
the other, and for the relative vertical move 
ments of these plates and the corresponding 
sections, as hereinafter described. These two 
sets of sections 72 and 73 are thus united in 
interleaved relation to form two relatively 
movable unitary elements, as aforesaid, and 
these elements are so operated that the col 
lective tread-surfaces provided at the upper 
edges of the sections forming each element are 
alternately exposed above and depressed be 
neath the tread-surfaces of the other element 
and are given a forward movement in the di 
rection of conveyance while exposed and a re 
turn movement, while depressed. Each of 
these elements thus has a cyclical movement 
analogous to that of the spiral conveyer-sec 
tions; but the closed path traversed by the 
horizontal sections is of a different shape and 
has different proportions, the upper or ex 
posed portion of this path being flat and hori 
zontal and the vertical dimension of the path 
being relatively small, by preference, although 
this is not essential. Each of the sections 72 
is located in circumferential alinement with 
one of the sections 5, and each section 73 is 
similarly alined with one of the sections 6. 
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Each pair of these alined sections abut against 
each other at their adjacent ends, and said ends 
are fitted to have a relative sliding movement 
in a vertical direction, being preferably pro 
vided with a tongue-and-groove connection, 
such as is illustrated at 82 in Figs. 9 and 10, 
in order to preserve the alinement of the sec 
tions with accuracy. 
Means are provided for operating the sets 

of sections 72 and 73 in such manner that when 
ever either of the sets of sections 5 and 6 is 
caused to perform its forward or operative 
movement in the spiral direction of convey 
ance the corresponding set of horizontal sec 
tions is also given a forward movement in ex 
posed position, but is held stationary so far as 
vertical movement is concerned, while during 
the return movements of the spiral sections 
along their depressed paths the corresponding 
horizontal sections are synchronously elevated 
or depressed, as the case may be, and also per 
form their rearward return movements, the 
difference in extent of their vertical movements 
being provided for by the tongue-and-groove 
connection above referred to. To this end 
the plates 77 and 81 may be provided with 
supporting and operating devices, such as are 
illustrated in detail in Fig. 6, the plate 77 be 
ing therein shown as forming a part of an in 
tegral frame 83, comprising upper and lower 
hubs 84 and 85, mounted to slide vertically 
on the central column 18, while the plate 81 
forms a part of a similar integral frame 86, 
having upper and lower hubs 87 and 88, also 
mounted to slide on said central column. The 
lower hubs 85 and 88 are provided, respec 
tively, with laterally-projecting plates 89 and 
90, which form tracks, said plates being sup 
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ported by and adapted to run on rollers 91 
and 92, respectively. The required vertical 
movements are imparted to these rollers 
and the parts carried thereby by means of 
two bars 93 and 94, mounted near their up 
per ends to slide in fixed guides carried by 
a collar 95, rigidly secured to the central 
column 18, as shown in plan view in Fig. 7. 
the roller 91 being carried by the upper end 
of the bar 93 and the roller 92 being car 
ried by the upper end of the bar 94. The 
bar 93 is pivotally connected at its lower end 
to and supported by the free end of an arm 
96, journaled on the rod 34, and provided be 
tween its ends with a roller 97, bearing upon 
a cam 98, secured to the driving-shaft 40, and 
in like manner the bar 94 is pivotally con 
nected at its lower end to the free end of an 
arm 99, also journaled on the rod 34, and pro 
vided with a roller 100, bearing upon a cam 
101, Secured to said driving-shaft, these cams 
98 and 101 being so cut and timed that the 
two sets of sections 72 and 73 are given the 
desired vertical movements at the proper 
times and in the proper sequence. 
Each set of sections 72 and 73 is also given 

longitudinal movements in unison with those 
of the corresponding sets of spiral conveyer 
sections, these movements being such as to 
keep the abutting ends of the spiral and hori 
Zontal Sections in contact with each other at 
all times. To this end a vertical rod 102 is 
rigidly secured to the frame 83, on which rod 
is mounted to slide a sleeve 103, carried by 
the portion 22, forming a part of the verti 
cally-movable frame which carries the spiral 
sections 5. In a similar manner the frame 86 
is provided with a vertical rod 104, on which 
is mounted to slide a sleeve 105, carried by 
the portion 27, forming a part of the frame 
which carries the spiral sections 6. Thus 
whatever oscillatory movements are imparted 
to either set of spiral conveyer-sections will 
be transmitted through the corresponding 
part 22 or 27 and sleeve 103 or 105 to the rod 
102 or 104, as the case may be, and thence to 
the corresponding frame 83 or 86 and the hori 
Zontal conveyer-sections carried thereby, the 
relative vertical movements of the spiral and 
longitudinal Sections being permitted by the 
capacity of the sleeves 103 and 105 to slide on 
the rods 102 and 104, respectively. 
The operation of the apparatus as thus con 

structed is as follows: Assuming that the ap 
paratus is being used as an ascending con 
veyer and that a passenger steps upon the 
lowermost exposed tread-surfaces of the spiral 
conveyer-sections, the operation of the parts 
above described causes the set of spiral sec 
tions on which he is standing to perform a 
limited forward and upward movement, at the 
end of which he is deposited upon the other 
Set of spiral Sections, and so on in alternation, 
the result being that he is carried up the spiral 
incline in the manner already described, Ulti 
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ahead or in the forward direction of convey 
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mately he will be deposited upon the topmost vation. My preferred construction of this 
tread-surfaces of one of the sets of spiral con 
veyer-sections at the beginning of their for 
ward and upward movement, at which time 
he will evidently be located half of the height 
of a step below the level of the horizontal 
conveying-landing, and thereupon the tread 
surfaces upon which he is standing perform 
said forward and upward movement. Simul 
taneously the other set of sections of the spiral 
conveyer perform their return movement and 
the corresponding horizontal conveyer-sec 
tions move with them in a path which is suf 
ficiently depressed to prevent the exposure of 
the extreme outer ends of said horizontal sec 
tions above the tread-surfaces on which the 
passenger is standing at any point. The ends 
of one set of the horizontal sections are there 
by brought beneath the feet of the passenger, 
and as the tread-surfaces on which he is stand 
ing commence their return movement he is 
deposited thereby upon said horizontal sec 
tions and moves forward with them as the cor 
responding spiral Sections move upward and 
forward. At the end of this forward move 
ment of the exposed horizontal tread-surfaces 
on which he is standing said tread-surfaces 
disappear beneath the tread-surfaces of the 
other set of horizontal sections and perform 
their return movement, and by this disappear 
ing movement the passenger is deposited on 
the latter tread-surfaces and is thereupon car 

they in turn disappear and leave him stand 
ing upon the horizontal sections on which he 
was first deposited, but at a short distance 

ance. The result of the continued repetition 
of these cyclical movements of the horizontal 
conveyer-sections is that the passenger is con 
tinuously propelled forward until the remote 
end of the conveying-landing is reached. 
The herein-described construction of my ap 

paratus is such that the conveyer is reversi 
ble-that is to say, it will operate either as 
an ascending conveyer or as a descending con 
veyer, according to the direction in which the 
main driving-shaft is rotated; but as its op 
eration as a descending conveyer will be read 
ily understood from the foregoing descrip 
tion it will not be necessary to set it forth in 
detail. 

In order to transfer passengers automat 
ically from the conveying-landing to the sta 
tionary floor or the like to which it is adja 
cent, or vice versa, said conveying-landing 
may be combined with a stationary grating 
located at the same level with said floor and 
forming, in effect, a continuation thereof, the 
bars of this grating being arranged to inter 
leave with the adjacent ends of the horizontal 
conveyer-sections and having their collective 
top surfaces located slightly below the tread 
surfaces of said horizontal sections when the 
latter are in their position of maximum ele 

landing is illustrated in Fig. 5, according to 
which a series of bars 106, corresponding in 
number to the sections 72 and 73 and curved 
laterally about the same axis as a center, are 
located between the shells 2 and 4 and Sup 
ported thereby in fixed position in such man 
ner that their collective top surfaces form a 
horizontal platform located at substantially 
the level of the conveying-landing and extend 
ing circumferentially for a short distance from 
the end of the latter. The stationary plat 
form thus provided communicates with the 
adjacent floor through an opening or passage 
way 107 formed in the outer shell 2, and thus 
permitting the exit or entrance of passengers 
from or to the conveyer, and said platform 
at that end which is adjacent to the convey 
ing-landing carries or is combined with a sta 
tionary grating, which in the present instance 
is formed by cutting away one side of each of 
the bars 106 in such manner as to provide a 
series of vertical slots or recesses 108, each 
extending circumferentially for a distance 
slightly greater than the horizontal travel of 
the corresponding section 72 or 73. The ad 
jacent extremities of said sections are also cut 
away, respectively, on one side, thus provid 
ing vertical recesses 109 of similar length and 
configuration to the recesses 108 and having 
a width sufficient to receive freely the corre 
sponding bars which compose the grating, 
and these bars and the extremities of the sec 
tions 72 and 73 are arranged in interleaved 
relation, as shown in Fig. 5, the upper or 
supporting surface of the grating being lo 
cated at such an elevation that during the for 
ward movement of the interleaved ends of the 
horizontal conveyer-sections the tread-sur 
faces of the latter are located slightly above 
the grating. It will be understood that the 
cut-away extremities of the horizontal con 
veyer-sections and the bars which form the 
grating are of such width and are located so 
close together as to provide collectively a 
sufficiently continuous supporting-Surface, 
and in operation as soon as a passenger has 
been deposited upon the cut-away ends of one 
of the sets of horizontal conveyer-sections by 
the operation of the latter, as previously de 
scribed, he will be carried thereby over the 
grating during the forward movement of said 
sections, whereupon their disappearing move 
ment will deposit him upon the grating and 
leave him free to walk off the same. Con 
versely, in case the apparatus is used as a de 
scending conveyer a passenger who walks 
upon the grating toward the conveyer will 
ultimately be picked up by the cut-away ex 
tremities of one of the sets of horizontal con 
veyer-sections as the latter rise through the 
grating and will then be removed from the 
grating and carried forward by the conveying 
landing and thence down the spiral conveyer. 

It will be evident that a conveying-landing 
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similar to the one herein described or a sta 
tionary grating, or both, may be combined 
with the lower end of my spiral conveyer; but 
for the sake of clearness of illustration such 
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landing and grating are not shown herein, as 
their arrangement and mode of operation will 
be readily understood from the foregoing de 
scription and from a study of the correspond 
ing landing and grating in my other applica 
tion, Serial No. 254,779, above referred to. 
In the present instance the lower end of the 
spiral conveyer terminates in an open or free 
Space between the shells 2 and 4, a passage 
way 110 being cut through the outer shell 2 to 
permit the entrance or exit of passengers to 
or from Said open space at the corresponding 
floor-level. This space is preferably bounded 
on that side which is opposite to the conveyer 
by a radially-extending vertical partition 111, 
connecting the inner and outer shells, whereby 
passengers are prevented from entering the 
space beneath the conveyer-sections where 
certain of the operating parts are located. 
A similar partition 112 is also located at the 
upper portion of the apparatus at that end of 
the stationary platform which is remote from 
the conveying - landing. By this arrange 
ment, in connection with the shells 2 and 4, 
passengers are at all times confined to their 
intended course during their transit from one 
end of the apparatus to the other and are pre 
vented from interfering with or being injured 
by the moving parts. 
While it will be desirable in most cases to 

provide the spiral conveyer-sections with hori 
Zontal tread-surfaces separated by risers, as 
shown, yet the tread-surfaces may be other 
wise arranged in case the pitch of the appa 
ratus is such that passengers can stand upon 
said surfaces without danger or inconvenience. 
In any case it will be evident that a passenger 
may add to his movement, which is due to 
the operation of the conveyer-sections, by 
walking up or down the conveyer in the di 
rection of conveyance, if he so desires, and 
that my apparatus may be used for conveying 
inanimate objects as well as persons. 

I claim as my invention 
1. In a conveyer, the combination of later 

ally-adjacent conveyer-sections extending spi 
rally from one elevation to another, and means 
for operating the same to impart a continuous 
forward movement to a passenger supported 
thereby. 

2. In a conveyer, the combination of later 
ally-adjacent conveyer-sections extending spi 
rally from one elevation to another and pro 
vided with supporting-surfaces forming steps, 
and means for operating Said sections to im 
part a continuous forward movement to a 
passenger supported thereby. 

3. In a conveyer, the combination of two 
sets of interleaved conveyer-sections curved 
laterally about a common axis, and means for 
imparting thereto cyclical movements the for 
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ward portions of which are conjointly effect 
ive to propel a passenger in the direction of 
COn Veyance. 

4. In a conveyer, the combination of two 
Sets of interleaved conveyer-sections extend 
ing spirally from one elevation to another, and 
means for imparting thereto cyclical move 
ments the forward portions of which are con 
jointly effective to propel a passenger in the 
direction of conveyance. 

5. In a conveyer, the combination of two 
sets of interleaved conveyer-sections extend 
ing Spirally from one elevation to another and 
provided with supporting-surfaces forming 
steps, and means for imparting to said sets 
of sections cyclical movements the forward 
portions of which are conjointly effective to 
propel a passenger in the direction of convey 
C. 

6. In a conveyer, the combination of two 
sets of interleaved conveyer-sections curved 
laterally about a common axis, and means for 
exposing the supporting-surfaces of each set 
in alternation above those of the other Set, 
and for imparting a forward movement to 
each set while its supporting-surfaces are ex 
posed and a return movement along a de 
pressed path. 

7. In a conveyer, the combination of two 
sets of interleaved conveyer-sections extend 
ing spirally from one elevation to another, and 
means for exposing the Supporting-surfaces 
of each set in alternation above those of the 
other set, and for imparting a forward move 
ment to each set while its supporting-surfaces 
are exposed and a return movement along a 
depressed path. 

8. In a conveyer, the combination of two 
sets of conveyer-sections each having a spiral 
series of supporting-surfaces forming steps, 
the sections of each set alternating in lateral 
arrangement with those of the other set, and 
means for exposing the Supporting-surfaces 
of each set in alternation above the corre 
sponding surfaces of the other set, and for 
imparting a forward movement to each series 
of supporting-surfaces while exposed and a 
return movement along a depressed path. 

9. In a conveyer, the combination of inter 
leaved and laterally-adjacent conveyer-sec 
tions extending spirally from One elevation 
to another, and means for moving the same 
in closed paths each having a flat upper por 
tion extending in the spiral direction of con 
veyance, the movements of alternate sections 
along their respective paths being similar in 
direction but opposite in phase. . 

10. In a conveyer, the combination of two 
sets of conveyer-sections each having a spiral 
series of supporting-surfaces forming steps, 
the sections of each set alternating in lateral 
arrangement with those of the other set, and 
means for moving each of Said sets in a closed 
path having a flat upper portion extending in 
the spiral direction of conveyance, said means 
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being timed to impart to each of Said sets in 
alternation a forward movement along the flat 
portion of its path while the other Set is per 
forming its return movement. 

11. In a conveyer, the combination of later 
ally-adjacent conveyer-sections extending spi 
rally from one elevation to another, supple 
mentary conveyer - sections each extending 
horizontally from one end of one of the spiral 
conveyer-sections, and means for imparting 
to said spiral and horizontal sections cyclical 
movements the forward portions of which are 
conjointly effective to propel a passenger in 
the direction of conveyance. 

12. In a conveyer, the combination of later 
ally-adjacent conveyer-sections extending Spi 
rally from one elevation to another, supple 
mentary conveyer - sections each extending 
horizontally from one end of one of the spiral 
conveyer-sections, means for imparting to said 
spiral and horizontal sections cyclical move 
ments the forward portions of which are con 
jointly effective to propel a passenger in the 
direction of conveyance, and a grating inter 
leaved with the free ends of the horizontal 
conveyer-sections. 

13. In a conveyer, the combination of two 
sets of interleaved conveyer-sections extend 
ing spirally from one elevation to another and 
provided with supporting-surfaces forming 
steps, two corresponding sets of supplemen 
tary conveyer-sections each extending hori 
Zontally from one end of one of the spiral sec 
tions, and means for imparting to said sets of 
Spiral and horizontal sections cyclical move 
ments the forward portions of which are con 
jointly effective to propel a passenger in the 
direction of conveyance. 

14. In a conveyer, the combination of two 
sets of interleaved conveyer-sections extend 
ing spirally from one elevation to another and 
provided with supporting-surfaces forming 
steps, two corresponding sets of supplemen 
tary conveyer-sections each extending hori 
Zontally from one end of one of the spiral sec 
tions, means for imparting to said sets of Spi 
ral and horizontal sections cyclical movements 
the forward portions of which are conjointly 
effective to propel a passenger in the direc 
tion of conveyance, and a grating interleaved 
with the free ends of the horizontal conveyer 
sections. 

15. In a conveyer, the combination of later 
ally-adjacent conveyer-sections extending Spi 
rally from one elevation to another, supple 
mentary conveyer-sections each extending 
horizontally from one end of one of the spiral 
sections and curved laterally on an arc con 
centric with the axis of the latter, the adja 
cent ends of each pair of spiral and horizontal 
sections having a sliding engagement with 
each other in a vertical direction, and means 
for imparting to said spiral and horizontal 
sections cyclical movements the forward por 
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tions of which are conjointly effective to pro 
pel a passenger in the direction of conveyance. 

16. In a conveyer, the combination of later 
ally-adjacent conveyer-sections extending Spi 
rally from one elevation to another, supple 
mentary conveyer - sections each extending 
horizontally from one end of one of the spiral 
sections and curved laterally on an arc con 
centric with the axis of the latter, the adja 
cent ends of each pair of spiral and horizontal 
sections having. a sliding engagement with 
each other in a vertical direction, means for 
imparting to said spiral and horizontal sec 
tions cyclical movements the forward portions 
of which are conjointly effective to propel a 
passenger in the direction of conveyance, and 
a grating the bars of which have a lateral 
curvature concentric with said supplementary 
sections and interleave there with, said bars 
having their upper surfaces not higher than 
the path of forward movement of the Support 
ing-surfaces of the supplementary Sections. 

17. In a conveyer, the combination of two 
sets of conveyer-sections each having a spiral 
series of supporting-Surfaces forming steps, 
the sections of each set alternating in lateral 
arrangement with those of the otherset, means 
for exposing the supporting-surfaces of each 
set in alternation above the corresponding sur 
faces of the other set, and for imparting a 
forward movement to each series of support 
ing-surfaces while exposed and a return move 
ment along a depressed path, two correspond 
ing sets of supplementary conveyer-sections 
each extending horizontally from one end of 
one of the spiral sections and curved laterally 
on an arc concentric with the axis of the lat 
ter, and means for imparting to said supple 
mentary conveyer - sections cyclical move 
ments which are similar to and synchronous 
with the corresponding movements of the 
alined spiral conveyer-sections. 

18. In a conveyer, the combination of two 
sets of conveyer-Sections each having a spiral 
series of supporting-surfaces forming steps, 
the sections of each set alternating in lateral 
arrangement with those of the otherset, means 
for exposing the supporting-surfaces of each 
set in alternation above the corresponding Sur 
faces of the other set, and for imparting a 
forward movement to each series of support 
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ing-surfaces while exposed and a return move 
ment along a depressed path, two correspond 
ing sets of supplementary sections each ex 
tending horizontally from one end of one of 
the spiral sections and curved laterally on 
an arc concentric with the axis of the latter, 
means for imparting to said supplementary 
conveyer-sections cyclical movements which 
are similar to and sychronous with the corre 
sponding movements of the alined spiral con 
veyer-sections, and a relatively fixed grating 
the bars of which are laterally curved concen 
trically with said supplementary sections and 
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interleave therewith, said bars having their 
upper surfaces not higher than the path of 
forward movement of the supporting-surfaces 
of the supplementary sections. 

19. In a conveyer, the combination of two 
sets of interleaved conveyer-sections curved 
laterally about a common axis, means for rais 
ing and lowering said sets of sections inde 
pendently of each other, and means for inde 
pendently oscillating said sets about said axis 
as a Center. 

20. In a conveyer, the combination of two 
sets of interleaved conveyer-sections extend 
ing spirally from one elevation to another, 
means for raising and lowering said sets of 
sections independently of each other, and 
means for independently oscillating said sets 
about the axis of the spiral as a center. 

21. In a conveyer, the combination of two 
sets of interleaved conveyer-sections extend 
ing spirally from one elevation to another, 
means for raising and lowering said sets of 
Sections independently of each other, means 
for independently oscillating said sets about 
the axis of the spiral as a center, two corre 
sponding sets of supplementary conveyer-sec 
tions, each extending horizontally from one 
end of one of the spiral sections, means for 
raising and lowering said sets of horizontal 
sections independently of each other and of 
the spiral sections, and means for moving each 
set of horizontal sections longitudinally in 
correspondence with the alined spiral sections. 

22. In a conveyer, the combination of guided 
frames mounted to slide vertically and to os 
cillate laterally, independently of each other, 
means for raising and lowering said frames 
and for Oscillating the same, and two sets of 
interleaved conveyer-sections carried by said 
frames respectively. 

23. In a conveyer, the combination of a ver 
tical column, frames mounted to slide verti 
cally and to oscillate laterally thereon, inde 
pendently of each other, two sets of inter 
leaved conveyer - sections carried by said 
frames respectively, means for oscillating said 
frames, and means for raising and lowering 
the Same comprising a driving-shaft, cams 
carried thereby, arms provided with rollers 
and resting upon said cams, and tracks car 
ried by Said frames and adapted to run on said 
rollers respectively. 

24. In a conveyer, the combination of a ver 
tical column, frames mounted to slide verti 
cally and to oscillate laterally thereon, inde 
pendently of each other, two sets of inter 
leaved conveyer - sections carried by said 
frames respectively, means for raising and 
lowering said frames, and means for oscillat 
ing said frames comprising vertically-slotted 
plates rigidly connected thereto, respectively, 
pivoted arms having rollers adapted to travel 
in said slots, and devices for oscillating said 
a.S. 

25. In a conveyer, the combination of a ver 
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tical column, two sets of frames mounted to 
slide vertically and to oscillate laterally there 
on, two sets of interleaved conveyer-sections 
carried respectively by one set of frames and 
extending spirally around said column, two cor 

sections each extending horizontally from 
one end of one of the inclined sections and 
curved laterally about the axis of the spiral 
as a center, said horizontal sections being car 
ried by the other set of frames respectively, 
connections between each frame which car 
ries the spiral sections and the frame which 
carries the corresponding horizontal sections, 
permitting relative vertical movements of the 
same, means for independently oscillating the 
frames of one set, and means for raising and 
lowering the frames of both sets independently 
of one another. 

26. In a conveyer, the combination of a ver 
tical column, two sets of frames mounted to 
slide vertically and to oscillate laterally there 
on, one of the frames of each set having a 
vertically-sliding connection with one of the 
frames of the other set and each of said frames 
being provided with a track, supporting de 
vices for said frames having rollers on which 
said tracks are respectively adapted to run, 
means for raising and lowering said support 
ing devices, means for laterally oscillating the 
frames comprising one set, two sets of inter 
leaved conveyer-sections independently sup 
ported by one set of frames and extending spi 
rally about said column, and two correspond 
ing sets of supplementary conveyer-sections 
each extending horizontally from one end of 
one of the spiral sections and having a lateral 
curvature about the axis of the spiral as a 
Center. 

27. In a conveyer, the combination of a ver 
tical column, frames mounted to slide verti 
cally and to oscillate laterally thereon, inde 
pendently of each other, two sets of inter 
leaved conveyer - sections carried by said 
frames respectively and curved laterally about 
a common axis, a main driving-shaft, cams 
carried thereby, pivoted arms resting upon 
said cams and supporting Said frames respec 
tively, and means for oscillating said frames 
comprising vertical counter-shafts geared to 
rotate in unison and provided respectively 
with cams, driving connections between said 
counter-shafts and the main driving-shaft, 
pivoted arms provided with rollers engaging 
said cams respectively, and laterally-rigid con 
nections between said arms and the respective 
frames, permitting vertical movements of the 
latter. 

28. In a conveyer, the combination of a ver 
tical shell, two sets of interleaved conveyer 
sections extending spirally around the same, 
in proximity thereto, and means contained 
within said shell for supporting said sections 
and imparting thereto cyclical movements, 
the forward portions of which are conjointly 

responding sets of supplementary conveyer 
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effective to propel a passenger in the direction tween them and forming lateral walls there 
of conveyance. 

29. In a conveyer, the combination of a ver 
tical shell provided with lateral openings, 
guided supporting devices contained within 
the shell and provided with arms extending 
outward through said openings, two sets of 
interleaved conveyer-sections extending spi 
rally about said shell, in proximity thereto, 
and supported upon said outwardly-extend 
ing arms, and means contained within the 
shell for operating said supporting devices to 
impart to the corresponding sections cyclical 
movements, the forward portions of which 
are conjointly effective to propel a passenger 
in the direction of conveyance. 

30. In a conveyer, the combination of a ver 
tical shell, two sets of interleaved conveyer 
sections extending spirally around the same, 
two sets of supplementary sections each ex 
tending circumferentially around a portion of 
said shell from one end of one of the spiral 
sections, and means contained within said 
shell for Supporting said sections and impart 
ing thereto cyclical movements, the forward 
portions of which are conjointly effective to 
propel a passenger in the direction of con 
Veyance. 

31. In a conveyer, the combination of ver 
tical shells providing an annular space be 
tween them and forming lateral walls there 
for, two sets of interleaved conveyer-sections 
extending circumferentially between said 
shells, and means for imparting to said sets 
of sections cyclical movements, the forward 
portions of which are conjointly effective to 
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propel a passenger in the direction of con 
Weyance. 

32. In a conveyer, the combination of ver 
tical shells providing an annular space be 
tween them and forming lateral walls there 
for, conveyer-sections extending spirally from 
one elevation to another between said shells, 
supplementary conveyer-sections each extend 
ing circumferentially in a horizontal plane 
from one end of one of the spiral sections, 
and means for operating said sections to im 
part a continuous forward movement to a pas 
senger supported thereby. 

33. In a conveyer, the combination of ver 
tical shells providing an annular space be 
tween them and forming lateral walls there 
for, conveyer-sections extending spirally from 
one elevation to another between said shells, 
Supplementary conveyer-sections each extend 
ing circumferentially in a horizontal plane 
from one end of one of the spiral sections, 
means for operating Said Sections to impart a 
continuous forward movement to a passenger 
supported thereby, and a grating located be 
tween said shells and having its bars adapted 
to interleave with the adjacent ends of the 
horizontal conveyer-sections. 

34. In a conveyer, the combination of ver 

for, the outer shell being provided with open 
ings to permit the entrance and exit of pas 
sengers, conveyer-sections extending spirally 
from one elevation to another between said 
shells, means contained within the inner shell 
for operating said sections to impart a con 
tinuous forward movement to a passenger Sup 
ported thereby, a conveying-landing extend 
ing horizontally from one end of the spiral 
conveyer, means for Operating said landing, 
and a grating coöperating with said landing 
to transfer passengers to or from the same. 

35. In a conveyer, the combination of ver 
tical shells providing an annular space be 
tween them and forming lateral walls therefor, 
the outer shell having openings to permit the 
entrance and exit of passengers, two sets of 
interleaved conveyer-sections extending. Spi 
rally from one elevation to another between 
said shells, two sets of supplementary con 
weyer - sections each extending circumferen 
tially in a horizontal plane from one end of 
one of the spiral Sections, and means con 
tained within the inner shell for imparting to 
said sets of sections cyclical movements the 
forward portions of which are conjointly ef 
fective to propel a passenger in the direction 
of conveyance. 

36. In a conveyer, the combination of ver 
tical shells providing an annular space be 
tween them and forming lateral walls therefor, 
the outer shell having openings to permit the 
entrance and exit of passengers, two sets of 
interleaved conveyer-sections extending spi 
rally from one elevation to another between 
said shells, two sets of supplementary con 
veyer-sections each extending circumferen 
tially in a horizontal plane from one end of one 
of the spiral sections, means contained within 
the inner shell for imparting to said sets of 
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sections cyclical movements the forward por 
tions of which are conjointly effective to pro 
pela passenger in the direction of conveyance, 
and a grating located between said shells and 
having its bars adapted to interleave with the 
adjacent ends of the horizontal conveyer-sec 
tions. 

37. In a conveyer, the combination of ver 
tical shells providing an annular space be 
tween them, the outer shell having openings 
to permit the entrance and exit of passengers, 
two sets of interleaved conveyer-sections ex 
tending spirally from one elevation to another 
between said shells and forming a conveyer 
having substantially the same width as said 
annular space, two corresponding sets of sup 
plementary conveyer-sections each extending 
horizontally from one end of one of the spiral 
Sections, said supplementary Sections forming 
a conveying-landing extending circumferen 
tially between Said shells, means contained 
within the innershell for operating said sets of 
Sections to impart a continuous forward 
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a stationary platform also extending circum 
ferentially between said shells and leading 
from said conveying-landing to one of the 
openings in the outer shell, said platform be 
ing provided with bars forming a grating and 
adapted to interleave with the adjacentends of 
the horizontal conveyer-sections, and vertical 
partitions extending radially between the 
outer and the inner shells at one side of the 
adjacent openings. 

38. In a conveyer, a set of laterally-spaced 
conveyer - Sections curved laterally about a 
common axis and rigidly connected to form a 
unitary element. 

39. In a conveyer, a set of laterally-spaced 
conveyer-sections extending spirally from one 
elevation to another and rigidly connected to 
form a unitary element. 

40. In a conveyer, a set of laterally-spaced 
spiral conveyer - sections providing collec 
tively a series of supporting-surfaces forming 
steps, said sections being rigidly connected to 
form a unitary element. 

41. In a conveyer, a set of laterally-spaced 
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conveyer - sections curved laterally about a 
common axis, said sections being provided be 
neath their supporting-surfaces with recesses 
and rigidly secured to downwardly-extending 
supporting-posts located therein, and beams 
extending transversely beneath said sections 
and carrying said posts, thereby uniting said 
sections to form a unitary element. 

42. In a conveyer, a set of laterally-spaced 
spiral conveyer - sections providing collec 
tively a series of supporting-surfaces forming 
steps, each of Said sections being laterally re 
cessed beneath its upper edge and rigidly se 
cured to downwardly-extending posts located 
in said recesses, and transversely-extending 
beams located beneath said sections and rig 
idly secured to said posts, thereby uniting said 
sections to form a unitary element. 

In testimony whereof I have hereunto sub 
scribed my name this 4th day of April, 1905. 

PIERRE LORILLARD. 
Witnesses: 

HoRACE. H. WESTCOTT, 
J. P. STORY, Jr. 
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