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UNITED STATES

PateENT OFFICE.

CHARLES CARR, OF BOSTON, MASSACHUSETTS.

RAILWAY SYSTEM.

SPECIFICATION forming pa,rt of Letters Patent No. 500,992, dated J uly 4, 1893
' Apphcatwn filed August 12,1892, Serial No. 442,901, (No model,)

To all whom it may concern:

Be 1t known that I, CHARLES CARR, a citi-
zen of the United States, residing at Boston, in
the county of Suffolk and State of Massachu-
setts, have invented certain new and useful
Improvements in Railway Systems, of which
thefollowing, together with the accompanying
drawings, having reference-letters herein re-
ferred to, is a full and exact description.

My invention relates to improved methods
of controlling the movements of cars during
the ascent or descent of vertical, inclined or
vertically curved sections of the track.

- With reference to the drawings:—Figure 1,
isaside elevation of arailway system in which
my improvements are embodied. Fig. 2 is a
sectional end elevation of the same, the sec-
tion being taken at line 1,1, 1n Fig.1. Fig.3

is a plan view of the carshown in Figs.1and

2. Fig. 4 is a side elevation of a second sys-
tem in which my improvements are embodied.
Fig. 5 is an end elevation of the same.

The essential features of my invention are
first the introduection, into a railway having
two rails, in the same vertical plane, of an
auxiliary rack-rail and a driving gear at-

tached to the ear, whereby the cars may be |
‘ abling a car to elimb grades 18 not in itself

made to ascend or descend vertical or ap-
proximately vertical sections of the track;—
second the application of acounterbalancing

device at such sections, whereby the weight |

of the car may be made to have little or no
effect upon the ascent or descent of such sec-
tions of the track.

In the system illustrated by Figs. 1, 2 and'

3 the two rails, B and B’, are supported in
the same vertlcal plane by any suitable over-
head structure and the ears, A, run entirely
within the space inclosed by ‘the rails and
their supporting structure. In this case the

lower rail, B, is the supporting and the upper

rail, B’, is a steadying or guiding rail. The

car, A, has double flanged driving wheels, D. |

In the systems shown in Figs. 4 and 5, the
supporting rail, B, is the upper one, and the
lower rail, I3/, is the steadying rail. In this
system the body of the car, A, is shown as
running between the rails, though it is plain

thatit mlght be supported above orsuspended

below the track. As in the other system the

cars have driving wheels, D, running on the

supporting rail and guide wheels, D% running

on the under side of the 0‘u1d1n0' 1&1]
In either system the rails at the horizontal

sections of the track may be wire ropes or
As will be seen later my

other flexible rails.
improvements are not confined in apphcatlon
to these two systems.

In either system I place one or more aux-

iliary rack-rails, I¥, beside the supporting
rail, B, at all sections of the track that are
In Figs. =

not horizontal or approximately so.
1 and 2 I have shown a rack-rail, I, on either
side of rail, B, while in Figs. 4 and 5, the
rack-rail is on but one side of rail B. Kither
arrangement may be employed as the case
demands.
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I have shown, in both cases, the driving

wheels, D, as having the driving gears, D',
construected thereon or as forming in one sys-
tem (the first) both flanges and in the other
but one flange of wheels D.

When the car is upon avertieal or 1nchned

-section of the track, these gears, D’, mesh with

the rack T, so that if S ficient power is ap-
plied to the driving wheelsthe car can be made
to ascend or descend the track regardless of
orades. This rack and gear device for en-

new, but as heretofore used the inclination of
of the track could be but slight, while with a
system having two rails in the same vertical
plane it is obvious that the cars may be made
to ascend a vertical or approximately vertlcal
section of track.

The construction of the cars may be varied
to suit the requirementsof the case. In Figs.
1,2 and 3 the car body isshown as hung upon
trunnions, N,so that it always remains hori-
zontal.
might be independently pivoted to the frame
of the ear and driven by gear, belt or other

‘connection to the motor or to the drwmcr

wheels.
The cars are shown as su pphed with electro-

motors, but other power ma,y be used as.is de-
sired.

~ As the weight of the car Would othermse
seriously a,ffect thespeed and action on the in-
clined and vertical sections of the track, I

sections a device which shall automatically

The driving gears, D', as is apparent.
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‘have found it desirable to introduce at such |
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| coup]e to the car and hold it in approximate

or perfect balance, as regards weight, while it
1s upon these sections of the track and shall
automatically release said car on its return to
a horizontal section of the track. Numerous
devices may be employed to accomplish this
end, but I have shown but one.

Loeated above and adjacent to the inclined
and vertical sections of the track 1s an ar-
rangement of rope and pulleys with a travel-
ing weight. In thisthe sheaves (or pulleys),
H, are fixed to the overhead structure of the
track and a rope, I, runs over these, on one
end of the rope (that nearest the horizontal

section of track) is a hook, K, as in Fig. 1 or

a ring or loop, K',asin Fig, 4, the use of wheh

will appear presently. The other end of the

rope after passing through a loose or travel-
ing sheave, H’, to which a weight, I, is sus-
pended, 1s secured to the framework of the
track. This arrangement will be readily un-
derstood from the drawings as will the opera-
tion of it. T'he use of the hook or loop upon
the rope is, obviously, to catch hold of some
projecting palt of the car asit approaches and
to remain thus coupled, while the car pro-
ceeds, drawing the rope after it, thus raising

the weight, L. In Figs. 1, 2 and 3 the car is |

pr owded Wlth plo;]ectlnw t1 unnions or studs,
N, which, as the car advances toward the de-

scendmﬂ' section of the track, run into the

open side of hooks, K, hanging in their path,
thus automatically coupling the ecar to its
counterbalance. In Kigs. 4 and 5the loop or
ring, I{’, upon therope, and the projecting rod
or stud, K‘ upon thecar, act together in a simi-
lar manner, either arrangement serving the
purpose required. It is obvious that the
weight, 1., may be made to overbalance or just
balance oronly partially balance the weight of
thecar. Ineitheroftheiirsttwocontingencies
themotors on the car will be required toexert
aslight forcein descending, but in the case of
only partial balance the preponderance of
weight in the car will be sufficient to carry
the car down the descent. In the first case,
overbalance, no power will be required from
the motors to raise the car, but in case of ex-
act or only partial balance work will be re-
quired of the motors. In any case the mo-
tors need be onlyof sufficient capacity to pro-
pel the car upon a horizontal track, while
without this counterbalancing device a much
larger motor would be required in order to
ascend the grade sectionsof track. Asisobvi-
ousmany variationsof this counterbalancing
feature and its intermittent attachment to
the car, may be constructed without depart-
ing from the spirit of the invention.

IIa.vmﬂ' thus described my invention, what.

I claim, and desire to secure by Letters Pat:
ent, is—

1. In a rallway system in which the track
consists of two rails secured in the same ver-
tical plane and which has horizontal and in-

500,992

clined or vertical sections, with eurved con-
necting sections and in which the motor-cars
raun supported by one and steadied by the
otherrail, the combination of said track, cars,
the driving wheels of said cars, gears connected
to and driven by said wheels, with an auxil-
1ary rack-rail located at the curved,inclined
or vertical sections of the track and with
which the said gears mesh, all substantially
as and for the purpose herein set forth.

2. In a raillway system in which the track
consists of two rails secured in the same ver-

| tical plane and which has horizontal and in-

clined or vertical sections with curved con-
necfing sections, the combination of said
track, motor-cars running thereon, the driv-
ing wheels of said cars, gears connected to
and driven by said driving wheels, auxiliary
rack-rails located at the curved, inelined or
vertical sections of the track and with which
the said gears mesh, and a counterbalancing
device, so located and arranged that as a car
enters a curved, vertical or inclined section
of the track it is automatically caught and
held in balance or approximate balance dur-
ing its descent or ascent of the said grade
sectmns of track, all substantially as and for
the purpose herein set forth.

3. The combination of the track, consisting
of rails B and B’ and rack-rail F, motor-cars
running thereon, gears meshing with the rack-
rail I and connected to and driven by the
driving wheels of said motor-cars, said driv-
ing wheels, studs, projecting from said cars to
engage hooks suspended in the paths of said
studs, said hooks, ropes by which said hooks
are suspended, sheaves over which the said
ropesrun, and weights on said ropes, all op-
erating together substantially as and for the
purposes herein set forth.

4. The combination of rails B, B/, car A,
motor C, wheels D, gears D’ connected to and
driven by sald wheels D, rack-rail F with
which said gears mesh, studs projecting from
the car, rope I with hook to engage the said
studs, said hook,weight L. on said rope, sheaves
I over which the said rope runs, all operat-
Iing together substantially asand for the pur-
poses set forth.

5. In a railway the cars of which are sub-—
ject to propulsion through relatively short as-
cending and descending sections, from level
to steep grades, and also to vertical move-
ments and for the purposes of an auxiliary
safety car supporting, lowering and lifting
device or attachment, the combination of the
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studs attached to the cars,the ecatch-hooks,the

cables to which said eatch-hooks are attached,
the supporting and guiding sheaves for said
cables and balance weights, all operating to-
gether substantially as set forth.
CHARLES CARR.
Witnesses:
I, M. IIOOPDR
IL. T.. COBURN.
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