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To all 1chom it muay concern:

Be it known that we, BenyayiNy RATCLIFFE
ADKINg, residing at Finehley, in the county
of Middlesex, and WiLriam YoraTa Lmwis,
residing at Highbury, in the county of Lon-
don, England, subjects of the King of Great
Britain and Ireland, have invented Improve-
ments in Passenger Elevators and Conveyers,
of which the following is a specification.

This invention relates to improvements in
passenger elevators and conveyers of the l\md
commonly known as *‘ continuous stairways,
and has for its objeet to provide an Llevator
that shall oecupy but little time in conveying
passengers from its starting to its landing
floor and shall oceupy but little space, shall
be capable of use without discomfort by pas-
sengers, and in which the risk of injury to
passengers by the operating mechanism or
otherwise shall be minimized.

An elevator or conveyer according to this
invention comprises one or more rotary screw-
threaded shafts, which extend in the direction
in which it is inténded that the passengers
shall be conveyed and the piteh or pitches of
whose thread or threads varies or vary so
that each of the treads or platforms which en-
oage with the shatt, or shafts is caused to
travel from a starting-place toward a lauding-
place with a velocity that increases as the

sad or platform in question leaves the start-
ing-place, and decreases as it approaches the
l(mdmo place.-

Elevators or conv eyers according to this
invention are suitably applicable for the con-
vevance of passengers from one point to an-
other along a level, a vertical, or an inclined
course, in the case of a vertical or an inclined
course, the direction being either up or down

The invention consists in various novel fea-
tures of construction and in combinations and
arrangements of parts, all as hereinafter de-
seribed and emphasized in the claims.

Figures 1 and 2 of the accompanying illus-
trative drawings show, respectively, in side
elevation and plan a passenger-elevator con-
structed according to this invention and de-
signed to convey passengers up an inclined
course from a lower to a higher level. Figs.
3 and 4 show in central vertical section, re-
spectively, the lower end and the higher end
ot the apparatus. Fig. 5 shows in plan a por-
tion of the apparatus, and Fig. 6 is a trans-
verse section corresponding to the line A B

of Fig. 5. Figs. 1and2are drawntoasmaller
scale than the remaining figures.

. @ @ are two screw-threaded shafts which are
arranged with their axes parallel and inclined
to the horizontal a transverse distance apart,
according to the width of the elevator, and
whose threads 4 are of corresponding varying
piteh, but of opposite hands. At its lower
end each shaft ¢ is supported in a suitable
bearing ¢, and at its upper end and at inter-
mediate points it rests upon bearings d, that
each comprise two somewhat broad rollers e,
Fig. 6, and a-casting £, in which such rollers
are mounted to rotate, the arrangement of
the rollers being such that the upper portion
of the shaft is free for engagement with the
treads or platforms, as hereinafter described.

The treads or platforms are conveniently
each built up of a.series of bars or strips ¢,
that are secured edgewise upon a metal plate

.%, arranged transversely across the tread, the

space between adjacent strips being equal, ap-
proximately, to the thickness of astrip. The
rear or trailing end of the tread is hinged to
a rod or axle 7, that forms one member of a
framing, consisting of the said rod 7, a similar
rod or axle %, and side plates m. Mounted
on the ends of said rods or axles 7 and % are
wheels 7, which run in a pair of double chan-
nels or guide-tracks o, that arc each formed
as a closed loop whose longitudinal members
extend the whole length of and are parallel to
the shafts @. . To the rod or axle % are fixed
two arms p, which extend toward the screw-
threaded shafts and upon the free ends of
which are mounted rollers ¢, that are so ar-
ranged as to be acted upon by the screw-
threads J of the shafts ¢ in such manner that
when the shafts are rotated each in a proper
direction the framing 7 % m, with tread ¢ 2,
will be caused to travel in the direction in
which the shaft extends at a speed that varies
with the varying pitch of the shaft’s screw-
threads. The said variations are such that
each tread is moved at a slow speed at and
near the starting end and at and near the
landing end of the elevator; but between these
ends the speed is con31derably increased and
subsequently reduced. The shafts @ are ro-
tated in opposite directions, and as the serew-
threads of the shafts are of opposite hand, side
thrust due to the angularity of the thread of
one shaft acting on the driving-roller ¢ at one
end of the tread-framing is counteracted by
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the side thrnst due to the opposite angnlarity !
of the thread of the other shaft acting on the
driving - voller ¢ at the opposite end of the
tread-framing.

The disposition of the guide-tracks o in re-
lation to the wheels » is such that the treads
¢, apon which a passenger may stand, remain
horizontal throughout the entire journey from
the starting-place to the landing-place.

In order to land a passenger without shock
on the higher level, platform-rollers », which
are mounted to rotate upon pins fixed to metal
side brackets s at the ends of each tread, are
caused to work in a pair of auxiliary guide-
tracks £, that are provided at the higher level.
The arrangement and curvature of these aux-
iliary guide-tracks # are such that each tread
as it nears the end of its upward journey is
caused to turn about its rod or axle 7, and so
to maintain a horizontal position while the
wheels # and framing ;' % s follow their nor-
mal course, guided by the loop-like double
channels or guide-tracks o, and the length of
the said auxiliary track is such that several
treads are simultaneously more or less acted
upon. The shape of the auxiliary tracks is
also such that several treads as they reach the
higher level extend one immediately behind
another in a horizontal plane.

1 are fingers or projections which extend
from the stationary landing-fioor » and enter
between the strips or bars ¢ of the treads, the
arrangement being such that as a tread leaves
the landing - floor a passenger or passengers
who had been standing thereon while making
the journey would be left supported by the
stationary fingers or projections + when the
tread tilted downward and passed on below
the landing-floor.

At the starting-floor 4» there is provided a
further pair of auxiliary guide-tracks =, with
which the rollers » of the treads are adapted
to engage and which are so shaped and lo-
cated relatively to the main guide-tracks o
that each tread just before it reaches the
starting - floor w is turned about its rod or
axle 7, so as to be parallel to the plane con-
taining the longitudinal axes of the shafts «,
Fig. 3, and is caused to move forward in this
position until its forward edge is above the
Hloor #, when it is caused to resume a hori-
zontal position convenient for a passenger to
step upon it and proceed standing to the
higher-level landing-floor ».

It will be seen upon reference to Fig. 3 of
the drawings, that by moving the treads into
an inclined planeat thestarting-floor, asabove
described, gaps between the edge of the fixed
starting-floor and the treads are avoided.

1 1 are banisters secured to fixed guards 292,
that are arranged one at each side of the ele-
rator close to the treads, so that passengers
are prevented from stepping or slipping off
the ends of the treads and thereby possibly
being injured.

783

Each tread is provided at each of its ends
with a handle 3, that is secured to the corre-
sponding metal side bracket s, which hracket
is located outside the guard 2, and the ar-
rangement 1s such that at the starting-floor
when the treads are caused to assume their
horizontal position, as hercinbetore described,
the handles 8 project above the banister 1 in
a convenient position to permit their being
gripped by a passenger, and they retain this
position during the whole journey to the land-
ing-floor.

The distance between the treads will vary
correspondingly with the variations of the
pitch of the serew-threads 4, so that when they
are between the starting and landing floors
and traveling at the greatest speed, as hevein-
betore stated, the distance between the treads
is somewhat considerable, and in order to fll
up the space which might otherwise be a
source of danger to passengers there are pro-
vided between the treads risers. which while
filling up the space before mentioned allow
the treads to be moved a varying distance
apart.

In the elevator illustrated the risers are
built up of a number of uniform strips or
slats 4, arranged parallel to one another and
each freely hinged to and depending from
the rod or axle 5 of the tread-framing 7 % .
The depending slats 4 pass between the strips
or bars ¢ of the lower or following tread and
rest against the rod of axle % of the framing
thereof, so that when the treads move apart
the strips 4 of the risers hinged to a forward
tread work between the strips or bars g of
the following rearward tread.

To keep the treads in motion when their
respective driving-rollers ¢ pass out of en-
gagement with the screw-threads ot the shafts
«at the landing end of the journey, the treads,
as before stated, are caused to assame a posi-
tion one immediately behind another, in which
the forward edges 5 of the side brackets « of
each rear tread are'in contact with the rod or
axle y of the tread - framing immediately in
front thereof, so that each tread is pushed
along until its wheels 2 enter the upper curved
end portions of the double channels or guide-
tracks o, whence it passes by gravity down
to the lower longitudinal portions of the said
tracks 0. Toagain bring the treads into gear
with the screw-threads of the shafts, the free
ends of the strips or slats 4, constituting each
riser, or some of ther, are formed as hooks
6, that are adapted to engage the rod or axle
& of the tread-framing at its rear, and the
screw-threaded shafts ¢ are extended beneath
the stationary starting-foor s a distance such
in relation to the length of the riser members
4 that the hooked free ends of the riser mem-
bers of a tread that is just being brought
above the front edge of the starting-tloor
bring the next rearward tread into engage-

“ment with the serew-threads & of the shafts.
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Should not the inclination of the lower longi-
tudinal members of the loop-like tracks o be
such that the trcuds travel down by gravity,
they will, as shown in Kig. 1, be pulled down
by the engagement of the riser-hooks with the

rods/. zrepresents metal stripsor rails, which
extend the whole length of the elevator par-
allel with the channels or guide-tracks o, ex-
cepting at the auxiliary or diverting tracks ¢
and «, at which parts they follow the path
and form the upper flanges of such auxiliary
or diverting tracks. These strips or rails
serve to maintain the treads in their horizon-
tal position during ascent and prevent their

“tilting right back upon their descent and when

tr avelmo round the curved ends of the guides
o, their arrangement being such that durmo
ascent the projections or rollers », attached
to the hinged treads, only come into contact
therewith when the treads begin to move out
of the horizontal position, as when approach-
ing the upper end of the journey or by any
action of the passenger or of forces produced
by the acceleration of the speed. The strips
or rails z also extend along the lower or re-
turn tracks and serve to prevent the hinged
treads from tipping downward under the ac-
tion of gravity during the return journey,
thus saving space.

Driving of the screw-threaded shafts may
be effected by an electric or other motor,
either direct, coupled, or geared.

In the example of elevator illustrated driv-
ing of the shafts ¢ is effected, through bevel
gearing 7 and a transverse shatt 8, by means
of one or other of two electric motors 9. 10
10 are clutches which enable either motor 9
to be put in or out of action.

It will be seen that as each of the treads in
thearrangement hereinbefore deseribed when
it is in engagement with the screw-threads is
a separate unit and isindependent of and does
not form a chaln with the others there is no

necessity for the introduction of any adjust--

ing devices with respect to the length of the
riser-strips, the extreme ends of the threads
o b at or near the lower ends of the shafts «
bemg arranged (see Fig. 3) in such a way as
to insure the correct engagementof each tread
in relation to the following one, even though
there be considerable variation in the length
of these riser-strips.

As will be obvious, parts of the apparatus
hereinbefore described can be variously modi-
fied without departing from the essential fea-
tures of the invention. Thus the risers to be
used between the treads may be constructed
in various torms to adapt them to fill the vary-
ing length of the spaces between the succes-
sive treads. It will also be obvious that parts
of the apparatus can be used in connection
with elevators or conveyers the treads or
equivalent portions of whichare driven other-
wise than by one or more screw -threaded
shafts.

3

What we claim 1s-—

1. In a passenger elevator or conveyer, the
combination of a rotatable shaft provided with
a screw-thread, treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, and means whereby said treads
or platforms are caused to be engaged by said
thread.

9. In a passenger elevator or conveyer, the
combination of a rotatable shaft formed with
a screw-thread .of varying pitch, treads or
platforms of which each is adapted to sup-
port a passenger standing thereon, and means
whereby said treads or platforms are caused
to be engaged by said thread.

3. In a passenger elevatoror conveyer, the
combination of-a rotatable shatt formed with
a right-handed screw-thread, a similar rota-
table shaft formed with a corresponding but
left-handed screw-thread, treads or platforms
of which each is adapted to support a passen-
ger standing thereon, means whereby said
treads or platforms are caused to be engaged
by said threads, and means for rotating said
shafts simultaneously in opposite dnoctlons
but at corresponding speeds.

4. Inapassenger elevator or conveyer, the
combination of a rotatable shaft formed witha
right-handed serew-thread of varying pitch, a
similar rotary shaft formed with a correspond-
ing but left-handed screw-thread, treads or
platfm ms of which each is de‘Lpted to support
a passenger standing thereon, means whereby
said treads or platforms are caused to be en-
gaged by said threads, and means for rotating
said shafts simultaneously in opposite direc-
tions but at corresponding speeds.

5. In a passenger elevator or conveyer, the
combination of arotatable shaft formed with a
screw-thread that is of small pitch at or near
starting and landing places for passengers but
is of increased pitch between said places,
treads or platforms of which each is adapted
to support a passenger standing thereon, and
means whereby said treads or platforms are
caused. to be engaged by said thread.

8. In apassenger elevator or conveyer, the
combination of a rotatable shaft fTormed with a
right-handed screw -thread that is of small
pitch at or -near starting and landing places
for passengers but is of increased pitch be-
tween said places, a similar rotatable shaft
formed with a corresponding but left-handed
screw-thread, treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, means whereby said treads or
platforms are caused to be engaged by said
threads, and mecans for rotating said shafts
simultaneously in opposite directions but at
corresponding speeds.

7. In a passenger elevator or conveyer, the
combination of a rotatable shaft-formed witha
screw-threadof varying pitch, treads or plat-

forms of which each is adapted to support a

passenger standing thereon, means whereby

70

75

8o

85

go

95

100

105

II0

115

120

125



15

20

25

30

35

40

45

50

55

60

63

said treads or platforms are caused to be en-
gaged by said thread, and means for retain-
ing each of said treads or platformsina hori-
zontal or approximately horizontal position
during a journey from a passengers’ starting-
place fo a passengers’ landing-place.

8. In a passenger clevator or conveyer, the
combination of treads or platformsof which
each is adapted to support a passenger stand-
ing thereon, and means for causing cach of
said treads or platforms to travel from a pas-
sengers’ starting-place to a passengers’ land-
ing-place at a speed that increases as the
tread or platform in question leaves said start-
ing-place and decreases as it nears said land-
ing-place.

9. In a passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, means for causing each of said
treads or platforms to travel from a passen-
gers’ starting-place to a passengers’ landing-
place at a speed that increases as the tread or
platform in question leaves said starting-
vlace, and decreases as it nears said landing-
place, and means for retaining each of said
treads or platformsin a horizontal or approxi-
mately horizontal position during a journey
from said starting-place to said landing-place.

10. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thercon, carriers on which said treads or
platforms are mounted, means for causing
cach of said carriers to travel from a passen-
gers’ starting-place to a passengers’ landing-
place at a speed that increases as the carrier
in question leaves said starting-place and de-
creases as it nears said landing-place and to
be then returned to its original position, and
means tor guiding each of said carriers on its
way from said starting-place to said landing-
place.

11. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, frames by which said treads or
platforms are carried, means for causing each
of said frames to travel from a passengers’
starting-place to a passengers’ landing-place
located at a level different from that of said
starting-place at a speed that increases as the
frame in question leaves said starting-place
and decreases as it nears said landing-place
and to be then returned to its original posi-
tion, and meansfor guiding cach of said frames
so as to adapt it while on its way from near
said starting-place to near said landing-place
to support its tread or platform horizontal or
approximately horizontal.

12. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads or
platforms are hinged at their trailing ends,

800,783

wheels mouanted on said carriers, guides in the
form of closed loops in which said wheels arc
adapted to work, a rotatable serew-threaded
shaft or shafts that extends or extend in the
direction in which it is intended that a pas-
senger shall be conveyed, and a part or parts
secured to each of said frames and adapted to
be engaged by the thread or threads of said
shaft or shafts.

13. In a passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, means for driving ecach of said

treads or platforms at different speeds at dif-

ferent portions of its travel froma passengers’
starting-place to a passengers’ landing-place,
and means adapted to extend across and ob-
struct the space between each of said treads
or platforms and the succeeding one thereot
notwithstanding the variation of the said space
that will be produced by the varying velocities
of said treads or platforms.

14. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, means for driving each of said
treads or platforms at different speeds at dit-
ferent portionsof itstravel from a passengers’
starting-place to a passengers’ landing-place,
and a riser device for each of said treads or
platforms and articulately connected there-
withand extending therefromand having with
the next succeeding one of said treads or plat-
forms a connection adapted to allow of longi-
tudinal motion of said riser device in relation
theréto.

15. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
cach is adapted to support a passenger stand-
ing thereon, and comprises a plurality of par-
allel bars or strips means for driving each of
said treads or platforms at different speeds at
different portions of its travel from a pas-
sengers’ starting-place to a passengers’ land-
ing-place, and for each of said treads or plat-
forms a riser device which comprises a plu-
rality of strips or slats mounted between
the atoresaid bars or strips and articulately
connected with the corresponding one of said
treads or platforms and extending therefrom
to and having with the next succeeding one of
said treads or platforms a connection adapted
to allow of longitudinal motion of said riser
device in relation thereto.

16. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon and comprises a plurality of par-
allel bars or strips, for each of said treads or
platforms, a frame comprising two rods which
are opposite to each other and on one of which
the corresponding ones of said bars or strips
are mounted to rotate partially, means for
driving each of said treads or platforms at
different speeds at different portions of its
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travel from a passengers’ starting-place to a
passengers’ landing-place, and for each of said
troeads or platforms a riser device which com-
prises a plurality of strips or slats mounted
between the aforesaid bars or strips and rest-
ing on that one of said rodsof the succeeding
one of said treads which is opposite to the rod
thereof on which are mounted its said bars or
strips.

17. Inapassenger elevator or conveyer, the
combination of arotatable shaft formed with a
serew-thread of varying pitch, a similar shaft
arranged opposite and parallel to the afore-
said shaft, treads or platforms of which each is
adapted to support a passenger standing there-
on, means for rotating said shafts simultane-
ously, and means whereby each of said treads
or platforms is caused to be engaged at or near
its opposite ends with the threads of said shafts
respectively. :

18. Ina passenger elevator or conveyer, the
combination of a rotatable shaft formed with a
serew-thread of varying pitch, a similar shaft
arranged opposite and parallel to the afore-
said shaft, treads or platforms of which each is
adapted to support apassenger standing there-
on, means for rotating said shafts simultane-
ously, means whereby each of said treads or
plagforms is caused to be engaged at or near
itsopposite ends with the threads of said shafts
respectively, and means for retaining each of
said treads or platforms in a horizontal orap-
proximately horizontal position during the
journey from a passengers’ starting-placetoa
passengers’ landing-place.

19. Ina passenger elevator or conveyer, the
combination, with a passengers’starting-place
and. a passengers’ landing-place located at a
level different from that of said starting-place,
of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
for each of said treads or platforms a carrier
on which it is mounted and to which it is ar-
ticulately connected, means for driving said
earrier from said starting-place to said land-
ing-place, means for guiding said carrier so
as to adapt it on its way from near said start-
ing-place to near said landing-place tosupport
its tread or platform horizontal or approxi-
mately horizontal, and means for guiding each
of said treads or platforms so as to keep it
horizontal or approximately horizontal when
said carrier has ceased to be guided as afore-
said. '

90. Inapassenger elevator orconveyer, the
combination with a passengers’ starting-place
and a passengers’ landing-place located at a
level ditferent from that of said starting-place,
of treads or plattorms of which each is adapt-
ed to support a passenger standing thereon,
for each of said treads or platforms a carrier
on which it is mounted and to which it is ar-
ticulately connected, means for driving said
carvier from said starting-place to said land-
ing-place, means for guiding said carrier so as

to adapt it on its way from near said starting-
place to near said landing-place to support
its tread or platform horizontal or approxi-
mately horizontal and then to cause said car-
rier before reaching said landing-placeto move
parallel or approximately parallel thereto and
means for guiding each ot said treads or
platforms so as during the movement of its
said carrier parallel to said landing-place as
aforesaid to form or constitute part of a con-
tinuation of said landing-place.

21. Inapassengerelevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at a
Jevel different from that of said starting-place,
of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
for each of said treads or platforms a carrier
on which it is mounted and to which it is ar-
ticulately connected, means for driving said
carrier from said starting-place to said land-
ing-place and then under said landing-place
and back to said starting-place continuously,
means for guiding said carrier so as to adapt
it on its way from near said starting-place to
near said landing-place to supportits tread or
platform horizontal, or approximately hori-
zontal, and means for guniding each of said
treads or platforms soas on reaching said land-
ing-place .to pass down under said landing-
place on its way back to said starting-place.

99. Ina passenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, means for driving each of said
treads or platforms at different speeds at dif-
ferent portions of its travel froma passengers’
starting-place to a passengers’ landing-place,
a carrier on which each of said treads or plat-
forms is mounted, parallel tracks extending
from a passengers’ starting-place to a passen-
gers’ landing-place located at a level different
from that of said starting-place, and devices
secured to said carrier respectively near the
forward and trailing edges thereot and adapt-
ed in conjunction with said tracks to guide said
carrier so that the positions that it will as-
sume on its way from near said starting-place
to near said landing-place will be such that its
tread or platform will be horizontal or ap-
proximately horizontal.

23. Ina passenger elevator or conveyer, the
combination of - treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, means for driving each of said
treads or platforms at different speeds at dif-
ferent portions of its travel froma passengers’
starting-place to a passengers’ landing-place,
a carrier on which each of said treads or plat-
forms is mounted, parallel tracks extending
from a passengers’ starting-place to a passen-
gers' landing-place located at a level different
from that of said starting-place, devices se-
cured to said carrier respectively near the for-
| ward and trailing edges thereof and adapted
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In conjunction with said tracks to guide said
carrier so that the positions that it will as-
sume onits way from near said starting-place
to near said landing-place will be such that its
tread or platform will be horizontal or ap-
proximately horizontal, and means adapted to
engage with each of said treads or platforms
on the cessation of the guidance of its carricr
as aforesaid and thereby to move it in relation
to its carrier and to keep it horizontal on ap-
proaching said landing-place.

24. Ina passenger clevator or conveyer, the
combination of treads or platformsof which
eachis adapted to support a passenger stand-
ing thereon, means for driving each of said
treads or platforms at different speeds at dif-
ferent portions of its travel from a passen-
gers’ starting-place to a passengers’ landing-
place, a carrier on which each of said treads
or-platforms is mounted, parallel tracks ex-
tending from a passengers’ starting-place to a
passengers’ landing - place located at a level
different from that of said starting-place, de-
vices secured to said carrier respectively near
the forward and trailing edges thereof and
adapted in conjunction with said tracks to
guide said carrier so that the positions that it
will assume on its way from near said start-
ing-place to near said landing-place will be
such that its tread or platform will be hori-
zontal or approximately horizontal, and means
adapted to engage with each of said treads or
platforms on the cessation of the gnidance of
its carrier as aforesaid and thereby to move
1t In relation to its carrier and to keep it hori-
zontal on approaching said landing-place and
then to turn it down under said landing-place.

25. Inapassenger elevator or conveyer, the
combination, with a passengers’ landing-place,
of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
for each of said treads or platforms a carrier
to which it is articulately connected, a pair ot
guides comprising an upwardly-inclined por-
tion adapted to lead said carrier upwardly to-
ward said landing-place with said tread or
platform thereof horizontal or approximately
horizontal a downwardly - inelined portion
adapted to lead said carrvier downwardly there-
from and a connecting portion at or near said
landing-place and adapted to lead said carrier
from the upper end of said upwardly-inclined
portion to the upper end of said downwardly-
inclined portion, and comprising a straight or
approximately straight portion adapted to
guide two or more of such carriers horizon-
tally orapproximately so one bhehind another,
and an auxiliary pair of guides adapted, while
said two or more carriers are being guided as
aforesaid by said straight or approximately
straight portion, to keep the treads or plat-
forms thereof in the same horizontal plane or
approximately so one behind another as they
approach said landing-place.

26. Ina passenger clevator or conveyer, the
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combination, with a passengers’landing-place,
of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
For each of said troeads or platforms a carrier
to which it is articulately connected, a pair of
guides comprising an upwardly-inclined por-
tion adapted to lead said carrier upwardly to-
ward said landing - place with said tread or
platform thercof horizontal or approximately
horizontal, a downwardly - inelined portion
adapted tolead said earrier downwardly there-
from, and a conneeting portion at or near said
landing-place and adapted to lead said carrier
from the upper end of said upwardly-inclined
portion to the upper end of said downwardly-
inclined portion, and guides adapted to turn
each of said treads or platformsin relation to
its said carrier so as to keep it horizontal or
approximately horizontal during its travel
along said connecting portion of said guides
toward said landing-place and on reachine said
landing-place to turn it downward into or to-
ward its direction of motion.

27. Inapassenger elevator or conveyer, the
combination of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, driving-gear adapted to propel
each of said treads or platforms at different
speeds at different portions of its travel from
a passengers’ starting-place toward a passen-
gers’ landing-place, a paiv of guides compris-
ing a portion adapted to lead said treads or
platforms along said driving-gear, a return
portion adapted to lead said treads or plat-
torms backward toward said starting-place,
and a connecting portion adapted to lead said
treads or platforms from the first-mentioned
portion to the secondly-mentioned portion on
their way back to said starting-place and com-
prising an upwardly-directed or horizontal
part so located in relation to said driving-gear
that each of said treads or platforms will when
located thercon be unconnected directly with
said driving-gear, and means whereby cach of
said treads or platforms will when located as
aforesaid be pushed forward by a succeeding
tread or platform.

28. In apassenger elevator or conveyer, the
combination, witha passengers’starting-floor,
of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
for each of said treads or plattorms a carrier
on which the corresponding one of said treads
or platforms is mounted and to which it is ar-
ticulately connected, means for guiding cach
of such carriers from under said starting-floor
to a passengers’ landing-place with its tread
or platform horizontal or approximately hori-
zontal, and means for turning each of said
treads or platforms in relation to its said car-
rier while below said starting-floor so that on
passing said starting-floor it will be in a posi-
tion parallel or approximately paraliel to the
direction of motion of its said carrier and for
maintaining it in the said position until its
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rear edge is opposite to said floor and for then
quickly moving it into a horizontal or approxi-
mately horizontal position.

29. Ina passenger elevator or conveyer, the
combination with a passengers’ starting-place
and a passengers’ landing-place, of treads or
platforms of which each is adapted to support
a passenger standing thereon, means for guid-
ing each of said treads or platforms continu-
ously from said starting-place to said landing-
place and back to said starting-place, driving
means with which each of said treads or plat-
forms is adapted to engage and which is adapt-
ed to drive each of said treads or platforms at
avelocity which decreases and increases as the
tread or plattorm in question respectively ap-
proaches and leaves said starting-place and
decreases as it nears said landing-place, and
means adapted both to allow of the mutually
relative movement of each two adjacent
treads or platformsdue to their variations of
veloeity as atoresaid and also to connect each
of said treads or platforms to the next suc-
ceeding one thereof so as to cause the former
when engaged by said driving means to be
followed into engagement therewith by said
succeeding tread or platform.

30. Ina passengerelevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place, of treads or
platforms of which each is adapted to suppvort
a passenger standing thereon, means for guid-
ing each of said treads or platforms continu-
ously from said starting-place to said landing-
place and back to said starting-place, driving
means with which each of said treads or plat-
forms is adapted to engage and which is adapt-
ed to drive each of said treads or platforms at
a velocity which decreases and increases as the
tread or platform in question respectively ap-
proaches and leaves said starting-place and de-
creases as it nears sald landing-place, and a
hook or hooks articulately connected to each
of said treads or platforms and adapted both
to ailow the tread or platform to which it is
or they are so connected to move in relation
to the next succeeding one of said treads or
platforms as required by the variation of their
velocity as aforesaid and also to cause the for-
mer tread or platform when engaged by said
driving means to be followed into engagement
therewith by said succeeding tread or plat-
form.

31. Ina passenger elevator or conveyer, the
combination of arotatable shaft provided with
a thread having a pitch that gradually de-
creases toward a passengers’ starting - place
and from there to a passengers’ landing-place
first gradually increases and afterward gradu-
ally decreases, treads or platforms of which
each is adapted to support a passengor stand-
ing thereon and to engage said tread, means
for guiding said treads or platforms along said
shatt and from said landing-place back to said
starting - place, and means for causing the

4

movement of each of said treads or platforms
in engagement with said tread to bring into
engagementtherewith the next snceeeding one
of said treads or platforms. )

39. Inapassenger elevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at a
level different from that ot said starting-place,
treads or platforms of which each is adapted to
support a passenger standing thereon, for each
of said treads or platforms a carrier on which
it is mounted and to which it is articulately
connected, driving - gear adapted to engage
each of said carriers and thereby o propel it
in the direction from said starting-place to-
ward said landing-place, means for guiding
each of said carriers so as during its propul-
sion as aforesaid to keep it in engagement with
said gear and its tread or platform horizontal
or approximately horizontal, means for guid-
ing each of said carricrs upward or horizon-
tally or approximately so after ceasing to be
in engagement with said driving-gear, and
means adapted to enable each of said treads
or platforms to push forward the next there-
of in front of it when heing guided upward
or horizontally or approximately so as afore-
said. :

33. Inapassenger elevator or conveyer, the
combination, with a passengers’starting-place
and a passengers’ landing-place located at a

Jevel different from that of said starting-place,

of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
means for guiding each of said treads or plat-
forms so as to keep it horizontal or approxi-
mately horizontal on its way from near one of
said places to near the other thereof, means
for propelling each of said treads or platforms
at different velocitics at different parts of its
said way, and for each of said treads or plat-
forms a handle secured thereto so as to project
vertically or approximately vertically upward
therefrom when the tread or platform in ques-
tion is horizontal or approximately horizontal.

34. Inapassenger elevator or conveyer, the
combination, with a passengers’starting-place
and a passengers’ landing-place located at a
level different from that of said starting-place,
of treads or platforms of which each is adapt-
ed to support a passenger standing thereon,
means for guiding each of said treads or plat-
forms so as to keep it horizontal or approxi-
mately horizontal on its way from near one
of said places to near the other thereof, means
for propelling each of said treads or platforms
at different velocities at different parts of its
said way, fixed guards which extend from one
of said places to the other thereof and between
which said frames or platforms are adapted
to work, and for each of said treads or plat-
forms a handle arranged outside one of said
guards, and secured to said tread or platform
S0 as to project vertically or approximately
vertically upward therefrom when the tread
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or platform in question is horizontal or ap-
proximately horizontal.

35. Ina passenger clevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at dif-

ferent levels, of treads or platforms of which |

cach is adapted to support a passenger stand-
ing thercon, carriers to which said treads are
hinged at their trailing ends, wheels mounted
on said carriers, double guides in the form
of closed loops which are so located that their
upper longisudinal members extend from the
lower of said places to the upper thereof and
in which said wheels are adaptedl to work so
that during a journey from said lower to said
upper of said places each of said treads will
be kept horizontal or approximately horizon-
tal, two rotatable shafts which extend from
near one of said places to near the other
thereot and of which one is provided with a
right-handed screw-thread of comparatively
slow pitch at and near the said places and of
intermediate quicker piteh and the other pro-
vided with a similar but left-handed serew-
thread, arms fixed to said carriers and ex-
tending toward said shafts, a roller mounted
on the outer end of cach of said arms and
adapted to be engaged by said screw-thread
of the corresponding onc of said shalts, lixed
guards which extend from one of said places
to the other thereof and between which said
treads or platforms are adapted to work,
handles secured to said treads or platforms
and arranged outside said guards, means
whereby the gaps of varying amount between
consecutive treads will be filled up, and means
whereby said screw-threaded shafts can be
simultancously rotated at the same speed but
in opposite directions.

36. Ina passenger elevator or conveyer the
combination, with a passengers’starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treads or platforms adapted
to support a passenger standing thercon, car-
riers to which said treads are hinged at their
trailing ends, wheels mounted on said car-
riers, double guides which are in the form of
closed loops so located that their upper lon-
gitudinal members extend from a lower sta-
tionary platform to an upper stationary plat-
form and in which said wheels are adapted to
work so that during a journey from the lower
to the upper of said places each of said treads
will be kept horizontal or approximately hori-
zontal, two rotatable shafts which extend from
near one of said places to near the other there-
of and one of which is provided with a right-

handed screw-thread of varying pitch and the

other is provided with a similar but left-
handed screw-thread, arms fixed to said car-
riers and extending toward said shafts, a roller
mounted on the ouser end of cach of said arms
and adapted to be engaged by said screw-
threads of the corresponding one of said
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shafts, fixed guards which extend from one of
said places to the other thereof and hetween
which'said treads or platforms are adapted to
work, handles secured to said treads or plat-

| forms and arranged ontside said guards, arms

lixed to said treads, rollers mounted on the
last-mentioned arms, an auxiliary euide which
is located near the upper of said places and in
which said last-mentioned rollers are adapted
to work, and means whereby said scrow-
threaded shafts can be simultancously rotated
at the same speed but in opposite directions.

37. Ina passenger elevator or conveyer, the
combination, with a passengers’starting-place,
of treads or platforms of which each is formed
ol a plurality of strips placed edgewise
across the treads or platforms in question
and adapted to support a passenger stand-
ing thereon, earriers to which said treads or
platforms ave hinged, wheels mounted on
parts of said carriers, for each of said carriers
strips or laths hinged to and depending there-
from and extending hetween the strips of an
adjacent tread or platform, a guide which is
inthe form of a loop and in which said wheels
are adapted to work, a passengers’ landing-
place provided with projecting {ingers adapt-
ed to extend between the strips of each of said
treads, fixed guards that extend from one of
said places to the other thereof and between
which said treads or platforms are adapted to
work, and means for causing each of said
treads to be moved at a varying speed from
said starting-place to said landing-place.

38. Ina passenger elevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treads or platforms of which
cach is adapted to support a passenger stand-
ing thereon, carriers to which said treads are
hinged at their trailing ends, wheels mounted
on said carriers, double guides which are in
the form of closed loops so located that their
upper longitudinal members extend from the
lower of said places to the upper thercot and
in which said wheels are adapted to so work

“that during a journey from the lower to the

upper of said places cach of said treads or
platforms will be kept horizontal or approxi-
mately horizontal, two rotatable shafts, that
extend from near one of said places to near
the other thereof and of which one is pro-
vided with a right-handed serew-thread of va-
rying pitch and the other is provided with a
similar but left-handed serew -thread, arms
fixed to said carriers and extending toward
said shafts, rollers mounted on the outer end
of each of said arms and adapted to be en-
gaged by said screw-thread of the correspond-
ing one of said shafts, means whereby after
cach of said rollers have become disengaged
from said serew-threads at the upper of said
places they will be brought into position for
retngagement therewith near the lower of
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said places and means whereby sald screw-

threaded shafts can be simultaneously rotated

at the same speed but in opposite directions.
39. Inapassenger elevator or conveyer, the
combination, with a passengers’ starting-place

and a passengers’ landing-place located at dif- .

ferent levels, of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads are
hinged at their trailing ends, wheels mounted
on said carriers, double guides which are in
the form of closed loops so located that their
upper longitudinal members extend from the
lower of said places to the upper thereof and

"in which said wheels are adapted to work so
that during a journey from said lower to said
upper place said treads or platforms will be

kept horizontal or approximately horizontal,

“arms fixed to said treads or platforms, rollers

mounted onsaid arms,an auxiliary guide which

is located near the upper of said places and in
which said rollers are adapted to work, an aux-

iliary euide which is located near the lower of
said places and in which said rollers secured to
said treads or platforms are adapted to work,
and means for causing each of said treads or
platforms to be moved at a varying speed
from said lower to sald upper place.

40. Tnapassenger elevator or conveyer, the
combination with a passengers’ starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads are

‘hinged at their trailing ends, double guides

in the form of closed loops which are so lo-
cated that their upper longitudinal mem-
bers extend from the lower of said places to
the upper thereof near to which the upper
longitudinal members of said loop-shaped

guides are for a portion of their length hori-

zontal or approximately horizontal, wheels

“mounted on said carriers and so adapted to

work in said guides shat during a journey
from said lower place to said upper place

each of said treads or platforms is kept hori-

zontal or approximately horizontal, two ro-
tatable shatts which extend from near one of
said places to near the other thereof and of
which one is provided with a right-handed
screw-thread of varying pitch and the other
is provided with a similar but left-handed
serew-thread, arms fixed to said carriers and
extending toward said shafts, rollers mounted
on the outer ends of said arms and adapted to
be engaged by the screw -threads of said
shatts, means whereby when said treads or

“platforms travel beyond the upper ends of

said screw-threaded shatts they will be pushed
forward one behind another along said hori-
zontal or approximately horizontal portions

_of said loop-shaped guides, arms fixed to said
“treads or platforms, rollers mounted on the

last-mentioned arms, an auxiliary guide which
is located near the upper of said places and

£=

in which the last-mentioned rollers are adapt-
ed to work, and means whereby said screw-
threaded shafts can be simultaneously rotated
at the same speed but in opposite directions.

41. Ina passenger elevator or conveyer, the
combination, with a passengers’starting-place
and a passengers’ landing-place located at dif-
terent levels, of treads or plattorms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads are
hinged at their trailing ends, double guides
in the form of closed loops which are solocated
that their upper longitudinal members extend

“from near the lower of said places to the up-

per thereof, near to which the upper longitu-
dinal members of said loop-shaped guidesare
for a portion of their length horizontal or ap-
proximately horizontal, wheels mounted' on
said carriers and so adapted to work in said
guides that during a journey from the lower
to the upper of said places each of said treads
will be kept horizontal or approximately hori-
zontal, two rotatable shafts which extend from
near one of said places tonear the other there-
of and of which one is provided with a right-
handed screw-thread of varying pitch and the
other is provided with a similar but left-
handed screw-thread, arms fixed to said car-
riers and extending toward said shafts, roll-
ers mounted on the ends of said arms and
adapted to be engaged by said screw-threads,
fixed gnards which extend from one of said
places to the other thereof and between which
said treads or platforms are adapted to work,
handles secured to said treads or platforms and
arranged outside said guards, means whereby
when said treads or .platforms travel beyond
the upper ends of said screw-threaded shafts

“they will be pushed forward one behind an-

other along said horizontal or approximately
horizontal portions of said loop-shaped guides,
arms fixed to said treads or platforms, rollers
mounted on the last-mentioned arms, an aux-
iliary guide which is located near-the upper
of said places and in which said rollers are

‘adapted to work, and means whereby said

serew-threaded shafts can be simultaneously
rotated at the same speed but in opposite di-
rections. .
49. In a passenger elevator or conveyer,th
combination, with a passengers’ starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treads or platforms of which
each is adapted to supporta passenger stand-
ing thereon, carriers to which said treads or
platformsare hinged at their trailing ends,dou-
ble guides in the form of closed loops which are
so located that their upperlongitudinal mem-
bers extend from the lower of said places to
theupper thereof near to which the upper lon-
gitudinal members of said loop-shaped guides
are for a portion of their length horizontal or
approximately horizontal, wheels mounted on
said “carriers and so adapted to work in said
guides that during a journey from the lower
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to the upper of said places each of said treads
or platforms will be kept horizontal or ap-
proximately horizontal, two rotatable shafts
which extend from near one of said places to
near the other thereof and of which one is pro-
vided with a right-handed screw-thread of
varying pitch and the other is provided with a
similar but left-handed screw-thread, arms
fixed to said carriers and extending toward
said shafts, rollers mounted on the outer ends
of said arms and adapted to be engaged by
said screw-threads, fixed guards that extend
from one of said places to the other thereof
and between which said treads or platforms
are adapted to work, handles secured to said
treads or platforms and arranged outside said
guards, means whereby when said treads or
platforms travel beyond the upper ends of
said screw-threaded shafts they will be pushed
forward one behind another along said hori-
zontal or approximately horizontal portions
of said loop-shaped guides, arms fixed to said
treads or platforms, rollers mounted on the
last-mentioned arins,an auxiliary guide which
is located near the upper of said places and
in which the last-mentioned rollers are adapt-
ed to work, an auxiliaiy guide which is lo-
cated near the lower of said places and in
which said rollers secured to said treads or
platforms are adapted to work, and means
whereby said screw-threaded shafts can be
simultaneously rotated at the same speed but
in opposite directions.

43. Ina passengerelevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treadsor platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said tieads or
platforms are hinged at their trailing ends,
wheels mounted on said carriers, double guides
in the form of closed loops which are so lo-
cated that their upper longitudinal members
extend from the lower of said places to the
upper thereof and in which said wheels are
adapted to work so that during a journey from
the lower to the upper of said places each of
said treads or platforms will be kept horizon-
tal or approximately horizontal, two rotatable
shafts that extend from near one of said
places to near the other thereof and of which
one is provided with a right-handed screw-
thread of varying pitch and the other is pro-
vided with a similar but left-handed secrew-
thread, arms fixed to said carriers and ex-
tending toward said shafts, rollers mounted
on the outer ends of said arms and adapted
to be engaged by said screw-threads, arins
fixed to said treads or platforms, rollers
mounted on the last-mentioned arms, an aux-
iliary guide which is located near the upper
of said placesand in which the last-mentioned
rollers areadapted to work, an auxiliary guide
which is located near the lower of said places
and in which said rollers sécured to said treads
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are adapted to work, and means whereby said
screw-threaded shafts can be simultaneously
rotated at the same speed but in opposite di-
rections. ‘

44. In a passenger elevator or conveyer, the
combination with a passengers’ starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treads ot platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads or
platforms are hinged at their trailing ends,
wheels mounted on said carriers, double
guides in the form of closed loops which are
so located that their upper longitudinal mem-
bers extend from the lower of said places to
the upper thereof and in which said wheels
are adapted to work so that during a jour-
ney from the lower to the upper of said places
each of said treads will be kept horizontal or
approximately horizontal,two rotatable shafts
which extend from near one of said places to
near the other thereof and of which one is
provided with a right-handed screw-thread of
varying pitch and the other is provided with
a similar but left-handed screw-thread, arms
fixed to said carriers and extending toward
said shafts, rollers mounted on the outer ends
of said arms and adapted to be engaged by
said screw-threads, fixed guards that extend
from one of said places to the other thereof
and between which said treads or platforms
are adapted to work, handles secured to said
treads or platformsand arranged outside said
guards, arms fixed to said treads or platforms,
rollers mounted on the last-mentioned arms,
an auxiliary guide which is located near the
upper of said places and in which said rollers
are adapted to work, an auxiliary guide which
is located near the lower of said places and
in which said rollers secured to said treads are
adapted to work, and means whereby said
screw-threaded shafts can be simultaneously
rotated at the same speed but in opposite di-
rections.

45. In apassenger elevator or conveyer the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at dif-
ferent levels, of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads or
platforms are hinged at their trailing ends,
double guides in the form of closed loops which
are so located that their upper longitudinal
members extend from the lower of said places
to thé upper thereof near to which the upper
longitudinal members of said loop - shaped
guides are for a portion of their length hori-
zontal or approximately horizontal, wheels
mountéd on said frames and so adapted to
work in said guides that during a journey from
the lower to the upper of said placessaid treads
or platforms will be kept horizontal or ap-
proximately horizontal, parts secured to said
treads or platforms and adapted when said
carriers are at said horizontal or approxi-
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mately horizontal portion of said loop-shaped
guides, to come into contact with and push
forward the adjacent advance carrier, arms
fixed to said treads or platforms, rollers mount-
ed on the last-mentioned arms, an auxiliary
guide which is located near the upper of said

places and in which said rollers are adapted

to work, and means whereby said screw-
threaded shafts can be simultaneously rotated
at the same speed but in opposite directions.

46. In apassenger elevator or conveyer, the
combination, with a passengers’ starting-place
and a passengers’ landing-place located at dif-
terent levels, of treads or platforms of which
each is adapted to support a passenger stand-
ing thereon, carriers to which said treads or
platforms are hinged at their trailing ends,
wheels mounted on said carriers, double guides
in the form of closed loops which are so lo-
cated that their upper longitudinal members
extend from the lower of said places to the
upper thereof and in which said wheels are
adapted to work so that duringa journey from
the lower to the upper of said placessaid treads
or platforms will be kept horizontal or ap-
proximately horizontal, a guard-rail also in
the form of a closed loop and so arranged as
to limit the tilting of said treads or platforms
about their pivots, two rotatable shafts which
extend from near one of said places to near
the other thereof and of which one is provided
with a right-handed screw-thread of varying
pitch and the other is provided with a similar
lett-handed screw-thread arms fixed to said
carriers and extending toward said shafts,
rollers mounted on the outer ends of said arms
and adapted tobe engaged by the screw-threads
of said shafts, arms fixed to said treads or
platforms, rollers mounted on the last-men-
tioned arms, an auxiliary guide which is lo-
cated near the upper of said places, and in
which said rollers are adapted to work, an
auxiliary guide which is located near the lower
of said places and in which said rollers secured
tosaid treads are adapted to work and means
whereby said screw-threaded shafts can be si-
multaneously rotated at the same speed but
in opposite directions.

47, Ina passenger elevator or conveyer, the
combination, with a passengers’ starting-plat-
form, of treads or platforms of which each is
formed of a plurality of strips placed edge-

- wise across the corresponding tread or plat-
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form and is adapted to support a passenger
standing thereon, carriers to which said treads
or platforms are hinged, wheels mounted on
parts of said carriers, strips or laths hinged
to and depending from said carriers and adapt-
ed to extend between the said strips of an ad-
jacent tread or platform, a guide in the form
ot a loop in which said wheels are adapted to
work, for each of said carriers a hook or hooks
secured thereto and adapted to engage the
next succeeding one of said carriers, a pas-
sengers’ landing-place provided with project-
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ing fingers adapted to extend between the
strips of each of said treads or platforms, and
means for causing said treads or platforms to
be moved at a varying speed from said start-
ing-place to said landing-place.

48. In a passenger elevator or conveyer, the
combination, with a passengers’starting-place,
of treads or platforms of which each is formed
of a plurality of strips placed edgewise across
the corresponding tread or platform, and
adapted to supporta passenger standing there-
on, carriers to which said treads or platforms
are hinged at their trailing ends, wheels
mounted on parts of said carriers, a guide in
the form of a closed loop in which said wheels
are adapted to work, strips hinged to and de-
pending from each of said carriers and ex-
tending between strips of an adjacent tread
or platform, for each of said carriers a hook
or hooks secured thereto and adapted to en-
gage the next succeding one of said carriers,
a passengers’ landing-place provided with pro-
jecting fingers adapted to extend between said
strips of each of said treads or platforms, two
rotatable shafts which extend from near one
of said places to near the other thereof and
of which one is provided with a right-handed
gerew-thread of varying pitch and the other
is provided with a similar left-handed screw-
thread, arms fixed to said carriers and ex-
tending toward said shafts, rollers mounted
on the outer ends of said arms and adapted to
be engaged by said screw - threads of said
shafts, fixed guards which extend from one of
said places to the other thereof and between
which said treads or platforms are adapted to
work, handles secured. to said treads or plat-
forms and arranged outside said guards, arms
fixed to said treadsor platforms, rollers mount-
ed on the last-mentioned arms, an auxiliary
guide which is located near the upper of said
places and in which said rollers are adapted
to work, an auxiliary guide which is located
near the lower of said places and in which said
rollers secured to said treads are adapted to
work, a guard-rail in the form of a closed
loop so arranged as to limit the turning of said
treads or platforms about their hinges, and
means whereby said screw-threaded shafts can
be simultaneously rotated at the same speed
but in opposite directions.

49. In conveying apparatus, a rotatable
shaft formed with a right-handed screw-
thread, a similar rotatable shatt formed with
a corresponding but left-handed screw-thread,
supports, means whereby said supports are en-
gaged by said threads, and means for rotating
said shafts simultaneously in opposite direc-
tions but at corresponding speeds.

50. In conveying apparatus, a rotatable
shaftformed with aright-handed screw-thread
of varying pitch, a similar rotary shaft formed
with a corresponding but left-handed screw-
thread, supports, means whereby said sup-
ports are engaged by said threads, and means
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for rotating said shafts simultaneously in op-
posite directions but at corresponding speeds.

51. In conveying apparatus, a rotatable
shaft formed with a screw-thread that is of
small pitch at or near starting and landing
places but is of increased pitch between said
places, supports and means whereby said sup-
ports are engaged by said thread..

52. In conveying apparatus, a rotatable
shaft formed with aright-handed screw-thread
that is of small pitch at or near starting and
landing places but is of increased piteh be-
tween said places, a similar rotatable shaft
formed with a corresponding but left-handed
screw-thread, supports, means whereby said
supports are engaged by said threads, and
means for rotating said shafts simultaneuosly
in opposite directions but at corresponding
speeds.

53. In conveying apparatus, a rotatable
shaft formed with a screw-thread of varying
piteh, supports, means whereby said supports
are engaged by said thread, and means for re-
taining each of said supports in a horizontal
or approximately horizontal position during
a journey from a starting-place to a landing-
place.

54. In conveying apparatus, supports,
means for driving each of said supports at
different speeds at different portions of its
travel from a starting-place toa landing-place,
and means adapted to extend across and bridge
the space between each of said supports and
the succeeding one thereof .notwithstanding
the variation of the said space that will be
produced by the varying velocities of said sup-
ports. ’

55. In conveying apparatus, supports,
means for driving each of said supports at
different speeds at different portions of its
travel from a starting-place toalanding-place,
and a riser device for each of said supports
and articulately connected therewith and ex-
tending therefrom and having with the next
succeeding one of said supports a connection
adapted toallow of longitudinal motion of said
riser device in relation thereto.

56. In conveying apparatus, supports com-
prising a plurality of parallel bars or strips,
means for driving each of said supports at
different speeds at different portions of its
travel from a starting-place toalanding-place,
and for each of said supports, a riser device
which comprises a plurality of strips or slats
mounted between the aforesaid bars or strips
and articulately connected with the corre-
sponding one of said supports and extending
therefrom to and having with the next suc-
ceeding one of said supports, a connection
adapted to allow of longitudinal motion of said
riser device in relation thereto.

57. Inconveyingapparatus, guidewayshav-
ing straight runs, supports codperating with
said guideways, operating means cosperating
with said guideways at said straight runs to
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operate said supports along said guideways
and means loosely connecting said supports to
operate said supports from one another when
disconnected from said operating means.

58. Inconveying apparatus, guidewayshav-
ing straight runs, supports codperating with
said guideways, screw operating means codp-
erating with said gnideways at said straight
runs to engage and operate said supportsalong
said guideways, said supports operating one
another when disengaged from said screw op-
erating means.

59. Inconveyingapparatus, guidewayshav-
ing straight runs, supports codperating with
said guideways, screw operating means adja-
cent said straight runs to engage and operate
said supports along said runs at varying speed
and said supports operating one another along
said guideways when disengaged from said
serew operating means.

60. In conveying apparatus, guideways
comprising straight runs, supports codperat-
ing with said guideways and means to operate
sald supports along said straight runs with
substantially uniform change of speed during
portions of said runs.

61. In conveying apparatus, supports, car-
riers movably mounted on said supports, a
screw-shatt having a thread of varying pitch
operating said supports at varying speed and
one support engaging and operating another
during part of its travel when disengaged
from said screw-shaft.

62. In conveying apparatus, supports, car-
riers on which said supports are movably

“mounted, right and left handed screw-shafts

having threads of varying pitch to operate
said carriers at varying speed, one support
engaging the adjacent support when disen-
gaged from said screws.

63. Inconveying apparatus, supports and a
screw-shaft having a thread of varying pitch
to operate said supports at varying speed.

64. In conveying apparatus, supports and
right and left handed screw-shafts having
threads of varying pitch to operate said sup-
ports at varying speed.

65. In conveying apparatus, guideways
comprising straight runs, supports cooperat-
ing with said guideways and means to operate
said supports along said straicht runs with
substantially uniform change of speed adja-
cent an end of said run.

66. In conveying apparatus, guideways
comprising straight runs, supports cosperat-
ing with said guideways, means comprising a
screw member to operate said supports at
varying speed along said straight runs.

67. In conveying apparatus, guideways,
supports codperating with said guideways and
means comprising a serew member to move
said supports along said guideways with a
substantially uniform change of speed through
portions of said guideways.

68. Inconveying apparatus, supports, and a
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screw-shaft provided with a thread having sub-
stantially uniformly varying pitch throughout
a part of the same to operate said supports
with substantially a uniform change of speed
throughout a part of their travel.

69. In conveying apparatus, supports and
oppositely - rotating right and left handed
serews provided with threads having substan-
tially uniformly varying pitch throughout
part of the same to operate said supports
with substantially uniform change of speed
during part of their travel.

70. In conveying apparatus, supports, car-
riers upon which said supports are movably
mounted, means to operate said supports and
carriers and guides engaging said supports
and maintaining them in substantially hori-
zontal position while moving in curved paths.
" 11. In conveying apparatus, supports, car-
riers on which said supports are movably
mounted, guideways having curved portions
cooperating with said carriers and auxiliary
guides engaging said supports and maintain-
ing them in substantially horizontal position

i

while moving around the curved portions of
said guideways. '

72. In conveying apparatus, guideways,
supports codperating with said guideways, a
guard adjacent said guideways and codperat-
ing with said supports at one side of the
same, handles mounted on said supports and
projecting beyond said guard and means to
move said supports along said guideways at
varying speeds. :

78. In conveying apparatus, guideways,
supports cooperating with said guideways, a
guard adjacent said guideways and cooperat-
ing with said support at one side of the same
and supporting devices mounted on said sup-
ports adjacent said guard.

Signed at 75 to 77 Cornhill, London, Eng-
land, this 20th day of February, 1903.

BENJAMIN RATCLIFFE ADKINS.
WILLIAM YORATH LEWIS,

Witnesses:
Percy E. MATTOCKS,
Wwn. D. Brown.
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