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UNITED STATES, EPATEN T OFFICE

JESSE WILFORD RENO, OF NEW YORK, N. Y.

INCLINED ELEVATOR.

SPECIFI‘CATION formmg part of Letters Patent No. 637, 526, dated November 21, 1899.

Application filed June 22,1899, Serial No, 721,46 3

(No model.)

To wll whom it may concern:

Be it known that I, JESSE WILFORD RENO,
a citizen of the United States of America, and
a resident of the city, county, and State of
New York, have invented certain mnew and
useful Improvements in Inclined Elevators,
of which the following is a specification.

My invention relates to inclined passenger-

elevators by means of which passengers are
carried on a continuously-moving tread-sur-
face or belt adapted to travel along an in-
clined tmck from one level to another, as
from one floor in a building to another abave
or below 1t, the object l)emo' to provide an

elevator of this character that shall be reli-

able and effective in its construction and op-
eration, and one especially adapted for the
safety and convenience of passengers, and at
the same time one that can be more econom-
ically manufactured and installed than those
heretofore in use, and one that is particularly

adapted for usé where the space is limited.

My invention consists in the novel con-
struction and arrangement of parts whereby
the driving mechanism is located upon the
upperof the two floors connected by the eleva-
tor, easily accessible and in a relatively small
space, and whereby a supporting structure
1s counstructed of two latticed trusses hav-
ing their upper and lower chords connected
by transverse members which support track-
ralls for the upper or operative portion of the
tread-surface or belt and the lower or return
portion of the same, respectively, and in pro-
viding sprocket-wheels at the upper and
lower ends and about midway between said
trusses, the upper or driving sprocket-wheel
being of substantially the same diameter as
the dlstance between the upper and lower
track-rails and the lower sprocket-wheel be-
1ng made of a somewhat less diameter than
the distance between the upper and lower
track-rails, whereby the tread-surface is sup-
ported on the upper track-rails during all of
1ts travel between the upper and lower
sprocket-wheels, but is supported on its re-
turn on the lower track-rails during only a
part of its travel and is permitted to hang
freely for a short space between the 1ower
sprocket-wheel and the point where it be-
comes tangent to and is supported by the

| lower track-rails, and thusautomatically com=

~pensate for slaek

‘supporting sbructule

My invention consists, further, in providing
a movable hand-rail to operate in unison with
the movable tread-surface and in the ar range-
ment of the tread-surface, the movable hand-

rail, and a stationary hand-rail whereby the

movable hand-rail is located more accesmble
than the stationary hand-rail to the passen-
gers as they stand upon the tread-surface,
thereby diminishing the likelihood of the
passengers grasping the stationary hand-rail
by mistake.

My invention consists, further, in a novel
construction of the movable hand-rail, the
tread-surface, the upper landing, and in other
novel features to be heremaftel described.

In the drawings accompanying and form-
ing part-of this speelﬁcdmon Figurelisaside
elevation of my invention as 1b is ordinarily
installed to connect two floors of a bmldmg

Fig. 2isa transverse section on line a ¢ of Fig.

l,show1n0*the general arrangement where the
elevator is located adjacent to a wall. TFig.
3 is a partial longitudinal section on line =
of Fig. 2. Fig. £ is a detail view of the mov-
able hand-ra,il, showing part of the elastic
covering removed to expose the links of the
hand-rail chain. Fig. 5 is a bottom view of
the same. Xig. 6is a cross-sectional view of

‘the movable ha,nd-ld,ll and a portion of the
‘stationary guide therefor.
view of the upper landing. Fig. 8 is an end
‘view of the driving mechamsm IFig. 91s a

Fig. 7 is a plan

side view and parmal section on the line b b
of Fig. 8. Fig. 101s a side view showing the
Fig. 11 is an inter-
mediate section on line ¢ cof Flg 10, showing
a stationary hand-rail which is used When
the elevator is not located adjacent to a wall

or where two elevators, one ascending and

the other descending, are located adjacent to
each other. The stationary hand-rail in this
case 18 located between the two elevators.
Fig. 12 shows a cross-section through one of
the terminal hand-rail sprocket- “wheels on line

- d d of Fig. 10.

|

Similar characters of reference debwnate-

like parts in all of the figures.
The apparatus as a Whole may be conven-
lently divided into the following heads: the
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supportingstructure, thedriving mechanism,
the tread mechanism or the moving platform
on which the passengers stand, the hand-rail
mechanism, and the landings, all these sev-
eral mechanisms coacting to produce a single
result.

The supporting structure consists of two
trusses 40 40, formed of an upper chord 41 and

lower chord 42, the upper ends of said chords

being joined together, so as to form a hori-
zontal portion 43 on the upper chord and the
vertical portion 44 on the lower chord,thereby
making a convenient means of attachment to
the upper floor. The two trusses are con-
nected by transverse members 45 on the up-
per chord for supporting the upper track, and
46 on the lower chord for supporting the lower
track. Secured to the struts47 are the bear-
ings 438 48 for the driving-shaft 10, and se-
cured to the lower struts 49 are the bearings
o0 980 for the lower sprocket-wheel shaft.
Secured to the transverse members 45 and
46 are the upper track-rails 15 15 and the
lower track-rails1616. Secured to the upper
transverse members 45 are the vertical posts
61 for supporting the hand-railguide 50. The
stationary hand-rail 62 when used is prefer-
ably supported by the vertical posts 63, which
may be made of a continuation of the verti-
cal lattice-bars of one of the trusses. Secured
at the upper and lower ends of the truss, on
the moving-hand-rail side, are the hand-rail-
sprocket - wheel cases 65 65. Each case is

preferably made in two parts adapted to be

bolted together and inclose the hand - rail
sprocket-wheel. The case is so formed that
the upperportion, and especially that portion
above the center of the sprocket-wheel which
18 In close proximity to the movable hand-
rail, 18 made narrow relative to the hand-rail,
so that a passenger’s hand may not come in
contact therewith, while the lower portion is
made broad enough for the hand-rail to pass
on the inside, as is clearly illustrated in Fig.
12. At one side of the movable platform or
tread-surface 13 is arranged the stationary
surface 75 between the elevating-surface and
the stationary hand-rail or wall, and this sta-
tionary surface and the stationary hand-rail
or wall are preferably arranged to lie on the
left - hand side of the tread - surface as one
stands looking in the direction in which the
platiorm is moving. The purpose of this ar-
rangement 1s to make it more convenient and
natural for passengers to grasp the movable
hand-rail than it is for them to grasp the sta-
tlonary one, as confusion might arise if while
the passenger is standing on the tread-sur-
face he should grasp the stationary hand-rail.

Connecting the upper and lower hand-rail-
sprocket cases1s the hand-rail guide 50, which
has intermediate supports 61 secured to the
transverse members 43,

The driving mechanism consists of the hase-
plate 1, mounted on which is the motor 2.
Mounted on the motor-shaft is the pinion 4,
which is preferably made of rawhide to re-

duce the noise. Mounted on the base-plate 1
in the bearings 5 and 6, directly underneath
the motor-shaft, is the intermediate shaft 3,
which projects beyond the bearing 6 and bears
the gear 7 and pinion 8§, these gears being
overhung, so that they may project below the
base-plate and below the floor-surface. The
base-plate 11s arranged to rest upon the floor,
to which it is securely bolted. The pinion 8
engages the gear 9 on the driving-shaft 10 of
the tread mechanism. DBy this arrangement
I am able to use a standard motor of the or-

dinary construction, and while it is necessary

to reduce the speed in the ratio of one to
thirty-five the driving mechanism occupies a
relatively small space and is easily accessible
for inspection and repair. | |
The tread-surface consists of a series of
transverseslats secured tothelinksof achain
and forms an endless belt 13, which is driven
by the sprocket-wheel 12, located at the upper
end of the structure, and passes over an idler
14, located at the lower end, and it is sup-
ported between the sprocket-wheels 12 and 14
by the upper track-rails 15 15 and the lower
track-rails 16 16. "The chain to which the
slats are secured is made of links 20, provided
with Iugs 21, which are bolted to the slats 17.
The slats are made preferably of hard wood
and areprovided with tread-pieces 22 of trape-
zoidal shape, secured to the slats by means
of screws. 'These tread-pieces are also pref-

- erably made of hard wood, and the grain of
the wood is made to run transversely of the

slats 17, thereby strengthening the latter.
T'he tread-pieces are secured to the slats so
as to leave an opening between them which
will register with the grating of the landings,
as will be hereinafter explained. The tread-

pleces are also provided on their upper sur-

faces with rubber strips to prevent slipping
and are arranged at such an angle as will
bring them substantially horizontal when in
operation. T'his arrangement of the treads
gives the surface of the belt a serrated form,
composed of alternating horizontal and ver-
tical portions. 'The horizontal portions are
made wide enough only for the passenger’s
foot when the latter stands in a position par-
allel to the slats. I have found in practice
that the most natural and convenient position
for passengers is to stand with one foot es-
sentially parallel with the slats and the other
at right angles thereto, approximately. At
the same time by using treads of this form
and relative size I am able to dispense with
cumbersome and impracticable apparatus,
which would be necessary to keep the steps
horizontal if ordinary steps were employed.

The character and operation of my tread-
surface is essentially different from the usual
stairs or steps. An irregular or notched sur-

face is produced, upon which the passenger
may step at any point, and then after having -
stepped upon this surface he may arrange
himself in the most comfortable position, as
| shown in Ifig. 3.
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Were steps of the ordinary size used, the |

passenger would be compelled to select some
particular step asit came along, but he could
not, as in my device, step upon the moving
belt at any point without paying particular
attention to the steps. For this reason I am
enabled to use amuch higherspeed and greatly
increase the capacity of the elevator.

In the ends of the slats are inserted the
shafts 18 18, mounted on which are the rollers
19, which engage the track-rails.

The lower sprocket-wheel 14 is made of
smaller diameter than the upper sprocket-
wheel 12, thereby causing the moving plat-
form to leave the lower track-rails at some
distance above the lower sprocket-wheel and
to hang in a curve, thus permitting the slack
or lost motion due to wear to be automatically
taken up.

The hand-rail mechanism consists of the
guide 90 and chain 51 and elastic covering 52,
together with the sprocket-wheel 11 on the
driving-shaft 10, the upper idler 53, the lower
idler 54, and the intermediate idlers 55 55,
which support the movable hand-rail on its
return. The guide 50 is preferably made of
T-iron, with the groove 56 [formed therein,
adapted to receive the lugs 57 of the chain.
The chain 51 is made in the ordinary form of
a link-belt chain, except that it is provided
with the lugs 57, adapted toengage the groove
00, and lugs 58, which are adapted to engage
the recesses 59, formed in the elastic cover-
ing 52. The elastic covering 52 is provided
with depending side portions 60 60, which ef-

- fectually cover the links of the chain and

4.0

5o

prevent the hand from coming in contaect
therewith. This elastic covering in practice
is molded of rubber in one long continuous
piece. It will be seen that by this construc-
tion of the elastic covering it is well adapted
to make the curves around the sprocket-
wheels and that its neutral surface lies very
close to the pitch-line of the chain, thereby
necessitating a very slight elongation or
stretch asit passesaround the sprocket-wheel.
It is also to be noted that the elastic cover-
ing is readily secured to the chain without
the use of rivets or bolts of any deseription,
which latter I have found in practice to be
not only expensive but troublesome.

The upper landingis formed of a comb-like

. grating consisting of prongs or bars 70, which

55

6o

extend into the recesses or grooves formed by
the tread-pieces. These bars are tapered at
their ends, 80 as to come below the lowest
point of the tread-pieces, and they are pro-
vided with rollers 71 for the purpose of re-
ducing the friction of a passenger’s foot as
1t enters upon the platform, the tops of the
tread-pileces being made of rubber or similar
material, and the foot of the passenger slides
easily upon the platform until it is securely
landed. | |

Having thus desceribed my invention, what
I claim is—

1. Inan inclined elevator, the combination |

with inclined track-rails and a supporting
structure therefor, of a series of movable
treads supported by said rails, a movable
hand-rail on one side of said treads adjacent
thereto, and an inclined stationary surface
on the opposite side thereof parallel to said
rails and adjacent to said movable treads.

2. In an inclined elevator, the combination
with Inclined track-rails and a supporting
structure therefor, of a series of movable
treads supported by said rails, a movable
hand-rail on oneside of said movable treads,
and a stationary hand-rail on the opposite
side, said movable hand-rail located adjacent
to sald movable treads, and said stationary
hand-rail located relatively remote there-
from.

3. In aninclined elevator, the combination
with inclined track-rails and a supporting
structure therefor, of a series of movable
treads supported by said rails, a movable
hand-rail on one side of said treads adjacent
thereto, a stationary hand-rail on the oppo-
site side, and a stationary incline between

sald stationary hand-rail and said movable"

treads.
4. In an inclined elevator, the combination

with two latticed trusses and an upper set of

transverse members secured to the upper
chords, and a lower set of transverse members
secured to the lower chords of said trusses, of
longitudinal track-rails supported upon said
upper and saild lower transverse members, a
shaft journaled near the upper ends of said
latticed trusses, a sprocket-wheel mounted
on sald shaft intermediate of said trusses, of
a diameter substantially equal to the distance
between said upper and said lower track-
rails, a sprocket-wheel located at the lower
end of said trusses of less diameter than the
distance between the said upper and said
lower track-rails, and a series- of treads se-
cured to an endless chain passing around said
sprocket-wheels and supported on said upper
track-rails for the entire distance between
said sprocket-wheels, and on the lower traclk-
rails for a portion of the distance. -

5. In aninclined elevator, the combination
with a series of treads joined together in the
form of an endless belt and an inclined sup-
porting structure therefor adapted to connect
an upper and a lower floor, of a driving
sprocket-wheel mounted on a shaft at the up-
per end of said supporting structure, a gear
on the end of said shaft, a base-plate secured
to. the upper floor provided with bearings, an
intermediateshaft journaled in said bearings
having an overhung portion, a pinion on the
overhung portion of said intermediate shaft
meshing with the gear on the shaft on which
sald sprocket-wheel is mounted, an interme-
diate gear on said intermediate shaft between
sald pinion and said base-plate, and a motor-
shaft mounted on said base-plate above said
intermediate shaft having a pinion engaging
sald intermediate gear.

6. In an inclined elevator, the combination
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with a series of treads joined together in the

form of an endless belt, of a shaft 10 carry-
ing the sprocket-wheels I1 and 12 and the

~gear 9, the shaft 3 journaled in the bearings

5 and 6 on the base-plate 1, the pinion S and
gear 7 mounted on shaft 3, and the motor 2
havingthe driving-pinion 4 toengage the gear
7, all arranged substantially as and for the
purpose set forth. |

7. In an inclined elevator, the combination
with a series of treads linked togetherin the
form of an endless belt, having longitudinal
orooves formed in the tread-surface, a land-
ing for sald elevator provided with bars
whichregister with said grooves, and frietion-
rollers mounted in said bars.

8. In an inclined elevator the combination
with 1nclined track-rails and a supporting
structure therefor, of a series of treads rigidly
secured to the links of an endless chain at a
fixed angle, substantially equal to the angle
of inclination of the track-rails, and rollers
engagingsaid track-rails mounted on the ends
of said treads.

9. In an inclined elevator, an elevator-belt
consisting of a series of transverse slats, an
endless chain having its links rigidly secured

to said slats midway of their length, shafts or
studs secured to the ends of said slats, rollers

mounted on said shafts or studs and trape-
zoldal strips secured to said slats so as to
leave grooves longitudinally of the belt and
so as to thereby form a serrated surface.

10. An element of an elevator-belt for in-
clined elevators consisting of a link secured
to a wooden slat,wooden tread-pieces of trape-
zoidal form secured to said wooden slats, the
grain of said wooden treads substantially at
right angles to the grain and longitudinal axis
of said slats.

11. In an inclined elevator an elevator-belt
consisting of a series of links, a transverse
slat rigidly secured to each link, trapezoidal
strips of a length slightly greater than the
width of an adult human foot secured to said
slats so as to leave grooves longitudinally of
the belt.

12. In a movable hand-rail for inclined ele-

vators, the combination with an endless chain |

4 637,526

composed of links hinged together', With an 56

elastic covering therefor.

13. In a movable hand-rail for inclined ele-
vators, the combination with an elastic cover,
of an endless chain secured to said cover, a
stationary guide for said chain, and means

55

for preventing said hand-rail from being sep-

arated from said chain.

14. In a movable hand-rail for inclined ele-
vators, the combination with an elastic cover,
of an endless chain secured to said elastic
cover, the links of said chain being provided
with lugs 57, and a stationary guide provided
with a groove to receive said lugs.

15. In a movable hand-rail for inclined ele-
vators, the combination with an endlesschain,
having the lugs 58 formed on the links of said
chain, with an elasti¢c covering, having re-
cesses 59 adapted to engage said lugs.

16. In a movable hand-rail for inclined ele-
vators, the combination with the elastic cover
having recesses formed therein, of an endless
chain having two sets of lugs formed on the
links thereof, one set of lugs adapted to en-
gage the recesses in said elastic ecovering, and
the other set adapted to engage a groove in

the stationary guide.

17. An elevator-belt for inclined elevators
consisting of a series of elements linked to-

getherin the form of an endless belt, each ele-
ment having a substantially horizontal tread

6o

635

70

75

3¢

portion of such width that the adult human

foot may span a plurality of treads when
placed transversely of said treads, and wide
enough to support the foot when placed lon-
gitudinally.

18. An elevator-belt for inclined elevators
consisting of a series of elements linked to-
getherin the form of an endless belt, each ele-
ment having a substantially horizontal tread
portion of a width from one-half to one-third
the length of an adult human foot.

Signed by me at New York, county and
State of New York, this19th day of June, 1899.

JESSE WILFORD RENO.

W itnesses:
JAMES C. CHAPIN,
JNO. N, PARKER.

Qo
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