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TILL L s —

“To all whom it may conecern:

Be it known that I, HENRY FLAD, of St.
Louis, in the State of Mlssouu have 1nvented;
certain new and useful Improvements 1n Sys-

tems of Rapid Transit; and I do hereby de-
clare the following to be a full, clear, and exact

“description of the invention, such as will en-

able others skilled in the ert to which it ap-
pertains to make and use the same.

My invention relates to an improvement in
systems of rapid transit, and more particu-
larly to that class of systems in which passen-
ger-carriages are propelled by a cable driven
by a suitable motor. : |

T'he general’ object is to provide economical
means for transferring passengers from one
part of a city to another in the shortest pos-
sible time, with the greatest degree of safety
and comfort,and with the least possible inter-
ference with the ordinary traffic of the streets
and with the rights of the residents.

that the tracks should be located on the smne
thoroughfare when possible, and when not
that ﬂley should be as near each other as is

feasible; that the stations should be located

at such distances apart as to afford the great-
est accommodation consistent with economy
and speed; that the tracks should be located

either above or below the surface traffic; that

the motor employed should be of ample ca-
pacity to perform the maximum amount of
work which may at any time be demanded of
i1t; that the motive power should be selected
and regulated with a view to obviating in-

" convenience or danger to either paseenﬂels
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or residents along Lhe line, and that the first

cost of the system, as well as the cost of op-

erating it, should be reduced to a minimum.
With these ends in view my invention con-
sists in certain features of construction and

combinations of parts, as will be hereinafter
deseribed, and pointed out in the claims.

In the accompanying drawings, Figure 1 is

a general plan view of the tracks, cables,

power-conduit stations, and trains where the
outbound and return tracks are located on
the same street. Kig. 2 1s a similar view

where the outbound and return tracks are lc-

| eateden different streets.

In or-
‘der to attain this object it is important that
there be a double track to accommodate si-
multaneously travel in opposite directions;

(No model, )

I‘lﬂ 3 1S a view
in side elevation showing the eable-motor at
the end of one cable- Seetwn and the tension
device at the adjacent end of an adgjommﬁ'
section, the power-conduit, and the grip-car
in p08111011 to start from a station. Fig. 4
represents a vertical cross-section throun*h
road-bed and grip-car at the Statmn-platferm

Fig. 5 represents a similar view between sta-
tions.

Where the outbound and return tracks are
located on the same street, as represented in

Fig. 1, a single cable is employed to propel

the cars in oppoelte directions between each
two stations, or along what will be termed, for
convenience, one eable-seet_lon of the road.

A and A’ represent, respectively, the out-

bound and return tracks, as indicated by the
arrows, the point of starting being assumed
to ke the left-hand end of the med as a per-
son faces the drawings.
- The length of the tmcl{ between eta,tlons 18
omitted, as shown by the broken lines, in or-
der to SheW on a larger scale three succes-
sive stations on each of the tracks and the ar-
rangement of Lhe eables Corr e’%pondmﬂ‘ there-
Wlth

The cables are represented by broken llnes
the portion of each cable extending along the
outbound track being represented by a a,nd
the portion of each extendmﬂ aleno the re-
tarn track being repr eqented by a’. It will

“be observed thfLL the portions « extend to

pointsinfrontofor just beyond theends of the
platforms B which are toward the terminus
of the track to which the train is advancing

before they make a turn, and that the eable.

then turns and extends dlELUOHELHjT across to

1 the return track A’,in position to be gripped

b}f the advance or grip car of the return train

s it stands in front of the opposite platform

Thus suppose outbound trains, as C, be
ab rest in front of the ‘platforms Band 1*etur11
traing, as C’, beatrest in front of the platforms

BF

B/, the eebles also being at rest.. If now ata
preeeneelted signal the several trains be
ﬂ‘11pped to the eﬂble“s and the cables be. set
in motion and caused to travel the distance
between two successive stations, the several

Fig. 6 represents mechanism for regu-
Jating the pressure of the power and. speed of
train.
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trains would be propelled thereby to their
next station in order, each cable pr opelhnn
two trains, one in eaeh direction.

‘All the cables a o , whether they be em-
ployed topropel trains in opposite directions,
as shown in Fig. 1 and above explained, or to
propel trains in one direction only, as shown
in Fig. 2,are supported and driven in substan-
tially the same manner, and hence a detailed
description of one will suffice for all.

A pair of driving-drums D are suitably

‘mounted, preferably in vertical or slightly-

inelined positions below the track, at a suita-
ble distance from the point where it is desir-
able that the grip carried by the car should
grasp 1it.
provided with a crank connected with a shaft
of a rotary engine d, which may be started
and stopped at pleasure by the admission or
cut-off of the motive power. The motive
power may either be compressed air or elec-
tricity. If the latter be employed, the com-
pressed engine would be replaced by an elec-
tromotor, and a suitable conductor would be
provided. The enginesd are connected with
a supply-conduit H D through branch pipes e,
t0 Whlch the compressed air is admitted by a
valve ¢/. The supply-conduit E leads along
the track to a centrally-located 1:)0‘»%1"-8’{.:1‘01011
E’, where it is kept charged with air under
the desired pressure. The several engines
or sets of engines located along the track are
actuated by power from the common conduit
Ii. Thecableaa’ passesaround the outerfaces
of the drums D, as shown, and the two parts
are then led along their respective tracks A
A’, as shown in Iﬂﬂ 1, or caused to converge
toward the middle of 011@ track, as shown in
Fig. 4, by suitable guide- rollers d’ and *—

the former to determine its direction in a

horizontal plane and the latter to deter-
mine 1ts direction in a vertical plane. - A
sultable housing or conduit is provided for the
cable along the track between stations, and

may be of any well-known or approved form.

At the opposite end of the cable-section the
cable passes around a loose pulley ¢, which
is conveniently journaled in a frame d*
mounted on wheels, and continuously drawn

down an ineclined track d° by a weight d.
The weight serves to regulate the tension of

the cable, and may be increased or diminished
atpleasure. An operating-lever I is attached
to the valve ¢/, and when the same cable is
arranged to run trains simultaneously in op-
posite directions, as shown in Fig. 1, the said
lever would be manipulated by the engineer
or manager of one of the trains detailed for the
specific purpose of starting trains; but when a
single cable 18 employed to run trains in one
d11’*ect1011 only the lever ' might be conven-
iently operated by the manager of each train,

and for this purpose a rod f or 1ts equwcﬂent-
might be extended along the side of the track:

Wlthm easy reach of the manager when in

position to start, and by itls 'connection with

The axle or shaft of - each drum is

405,467

gine at pleasure. In bothinstances, however,
it would be important that automatw means
be provided for stopping the engines the mo-
ment the train released its hold of the cable

1n approaching a station, or soon thereaiter,.

and to this end, as well as to secure an even
pressure of the requisite degree, the following
mechanism has been devised. The branch
pipe which conveys the compressed air from
the main pipe E to the engines d is provided
between the valve ¢’ and the main pipe with
a diminishing valve G, controlled by a lever
¢, on which is placed a shifting weight ¢’.
An operating-lever ¢* for sliding the weight
g’ on the lever ¢ isconnected with the weight
by a rod ¢°. The operating-lever ¢g* is in-
tended to be within reach of the train-man-
ageror of theindependent train-starter. The
graduation of the lever g should correspond
with the greatest numuber of cars of which the
train is composed. Placing the limit at five,
the manager would, at the moment of start-
ing from a station, throw the lever ¢*® into
such a position as to adjust the weight ¢ to
a point on the lever g which would allow a
pressurve sufficient to'propel one, iwo, three,
four,or five loaded cars,as the case might be,
and the manager of the following train would
reacdjust the weight ¢’, if necessary, to suit;

-his train.

The valve ¢’ is here represented as bal-

anced, and the rod or lever ¢* which controls

it is provided with a projection ¢* at its end,
adapted to engage a noteh e¢* in the face of a

cam-wheel H. Theend of thelever e?iscaused

to press, either by gravity or other means, on
the face of the cam-wheel, and thereby to fol-
lowitscontour. When the projectionis seated
in the notch €% the valve ¢” will entirely cut

off the supply of air from the engines, and

will be caused to admit more or less air to
them, according as the end of the lever is
forced farther away from or allowed to ap-
proach to the center of the cam-wheel.

The cam-wheel H is rotated by means of a
toothed wheel A, fixed on the same shaft with
the cam-wheel and actuated by a worm 7/ on
the shaft of one of the driving-drums. Each
revolution of the drum is calenlated to rotate
the toothed wheel the distance of one tooth,
and the number of teeth on the wheel corre-
sponds to the number of revolutions which

the drum 18 required to make torun the cable

a distance equal to that between two succes-
sive stations, so that when the lever e* is dis-
engaged from the notch in the cam-wheel and
the cable thereby started the end of thelever
e* may be allowed to rest on and follow the
tace of the cam-wheel, and will thereby auto-
matically fall into the noteh after the cam-
wheel has completed one revolution, and will
thereby shut off the power and stop the en-
aines as the train reaches or approaches the

sta tion, and the cable will remain at rest until

thelevere*isagain positively disengaged from
the notech on the cam-wheel. The face of the

the lever enable the manager to start the en- | cam-wheel is preferably inclined quite ab-
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of the power may be gradual,
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ruptly, as shown at /%, on the side of thenotch | source of powevm managing the details of the

on which the end of thelever travels in start-
ing, in order that the maximum speed may be

| attmned gradually and at the same time with-

out 11nneeessary delay, and a more gradual
1ncline, as shown at /%, is provided on the sicle

of the 110teh on Whl(ﬂl the end of the lever

travels 1n stopping, in order that the cut-off

two inclined portions the face of the cam-
wheel is at a uniform distance from the cen-
ter,and the maximum speed 1s retained while
the end of the lever ¢ is traversing such por-
tion. -

There are several feasible devices whieh
may be employed to lift the end of the lever
¢* out of the notch in the cam-wheel in start-
For example,the starting-lever F might
be connected with a swinging arm f° by a rod

20 f* and the lower end of “the arm f* be con-
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st1 ucted to engage the under side of thelever
e and 1ift it out of the notch when the lever
E' was thrown back, the parts being construet-

ed toassume their normal posmous by gravity

or spring-power; or a plunger might be placed
within reach of the manager and have a com-

‘maunication with a plunﬂ‘er to lift the lever ¢?

through a pipe filled with glycerine or the like,
Whereby a pressure on the plunger by the

manager would lift the lever €% and the parts
would assume their normal positions by grav-

1ty as soon as the pressure was removed from
the operating-plunger; or a branch pipe of
compressed air might lead from the main
power-conduit and be provided with a mston
at its end, the piston being so connected with
the lever ¢® that when actuated by the com-

pressed air let into the branch pipe by the

manager 1t would lift the lever out of the
notch the parts being allowed to assume their
normal positions by pl”(’)Tldll]'-T a leak in the
branch pipe sufficient to waste the compressed
air before the cam-wheel shall have completed
a single revolution.

The cam-wheel H, when a single train only

18 to be propelled in one dlreetmn at any one

time, is provided with only one noteh, and the
eable moves continuously while the train is
traversing the distance between two stations.
When, however it is found desirable to place
any two successive stations a double or triple
distance apart, the said cam-wheel would be

provided with two or three notches, as shown

in diagrams H’ H? respectively. The train
or trains running between stations would in
these instancesbe brought to a standstill once
or twice, as the.case might be, between the
stations, while the following train or trains
about to leave the preeedmw station attaehed
their grips. |

A separate car C? which is eonvemently re-
ferred to as the “wrlp ~car,”’ is constructed to
carry the grip R and grip-opel‘ating mechan-
ism k, and also storage-reservoirs L for com-
pressed alrto be emp103 ed in applying brakes,

manipulating car - doors, and as a freneml

Between the

til‘&lﬂ |
Opposite the pomts where the ﬂmp -car st()ps
at the several stations, or at such stations as
may be found etperhent the main pipe is
provided with branch pipes I, to which are
attached hose 7, adapted to be. coupled onto
a nozzle of a pipe 7/, leading to the storage-
reservoirs in the grip-car. The pipes I and
" are each provided with a suitable valve, by
manipulating which the engineer or manager
1s enabled to refill the. Storaﬂe -reservoirs as
they may require. In praetlc,e the storage-
reservoirs should be constructed to hold a
sufficient amountof air, so thatrefilling would
not be necessary e*{eeptmﬂ at such statlons
where the stops were somewhat longer than
ordinary.

The several cars which compose the train
are provided with air-brakes M, adapted to be
coupled In communication with the storage-
reservoirs in the grip-car in any W611~1{1]0W n
or approved manner.

As the car approaches a station, and when
within such distance from its stoppmﬂ'-pomt
that the brakes will without doubt effect a
stop, the engineer or manager releases the
grip’and turns on the brakes. The two Op-
erations may be accomplished simultaneou sly
by connecting the brake-valve with the grip-
operating wheel in any one of several well-
known forms, and such construction is con-
sidered preferable The grip may also be

automatically released from the cable at the
proper moment by some well-known device.
In case of an obstacle or danger, or when it

is found desirable from any other cause to

stop the train between stations, the grip may
be released and brakes apphed When the
danger is over and it is desirable to advance
the tra,m to the station, it must remain until
the cable has come to a etop to allow the man-
ager to attach the grip.

“In supplying the compressed air to Lhe
several engines, to the grip-cars, and to the
stations, it will suffice to run a single conduit
along the tracks where they are leeated on

the same thoroughfare; but when located on

dif

‘erent thorounhfaree 1t would be advisa-

ble to run the eondmt along both the outgo-
The main Supply- |

ing and return tracks.
pipe, as well as its branches, should be boxed

‘and protected against changes of temperature

by some non- eonduetmﬂ* materi al. A large
boiler placed at the central station, into which
the air-compressors deliver the air, would

serve to reduce the fluctuations in pressure;

but to maintain a uniform pressure to be de-

livered to the several engines along the line:

it would be necessary to mmntmn suc,h a de-
gree of pressure 4t the central station that
the air at the most remote engines would be
above the greatest pl*essm*e reqmred for drw
ing them.
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The movement of trains must be ﬂ'm emed
by signals, the last car of a train eutomatl- ’
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cally changing a signal of danger into one of

safety for the train following it when 4t has
passed a certain point on the line, and also

automatically changing signals of safety into

signals of danger when passing them. |
If it should ,be considered objectionable to

Slaeken speed between stations on long sec-
‘tions, two or three parallel

cables mlght be

- run, each by an independent engine,in which

IO

" be employed on sections of ordinary lengths,

case each grip-car would have to be p10V1ded
with two or three clutches—the central one to

while the central together with the -outside

clutches could be employed as 1equued on
the longer sections.

If atany point between stations—on curves,
for instance—aspeed less than the maximum
is desired, the reduction may be readily pro-
vided for by makinga suitable indentation in
the face of the cam-wheel IHI.  Where elec-
tricity is employed as the motive power, the
power and speed of the motor are regulated

- by varying the size of the conductors convey-

30

ing electricity from the main conductor to the
motor and back, and by mereasmw or dimin-
ishing the lesmtances

At pomts on the line where cars are to be
taken out of the train or added to, usuallyat
the termini, the switech-tracks are provided,
and the smtehmﬂ* performed by switching-

engines driven by mdependent cables gener-

ally much shorter than the cables on the lin e~

- sections.

35

40

~ning trains in oppositedirections, the balanec-

55

and the fuetlon on the pulleys

 As above constructed each cable is required
to pull only one, two, or, In extreme cases,
three trains, and hence may be made very
light, 1educ1nc-* the dead-weight to be carried
The cluteh

being attached to the cable only when thelat-

ter is at rest, there is no danger of its bemﬂ*-

broken or injured by the contact.
When the same cable is employed in run-

ing of the trains on steep. wrades eﬁects

.ﬂ‘rea,t saving 1n power.

The Jerkmo* of the cars is avoided by the
automatic control of the engines, and the speed
may be made much greaterthan on ordinary
cable roads beeause of the small amount of
work to be done by each cable.

'The expenditure of motive power is also di-
rectly proportional to the work, and inspec-
tion and repalrs are easy. The welght of
steam-locomotives, as well as the dust, Smoke,
and cinders from them, 18 avoided, and the

- viaduets may be constructed much lighter

6o

05

and cheaper than where constructed to sup-

port both locomotiveand train.

It is evident that many slight chenges
might be resorted to in the cons’m uction and
arranﬂ'ement of the several parts deseribed
without departing from the spirit and scope
of my invention, and hence I do not wish to

limit myselt strlctly to the construction herein
set forth.

405,467

Having fully described my invention, what

T claim as new, and desire to secure by Lettels

Patent, is— |
1. Tn a cable- rallway system, the combma-

| tion, with a series of endless cables arranged

in suceession; the two strands of each e'ndle_ss

cable being located between the stations, of

1ncdependent motors for actuating each cable,

-a source of supply common to all the motors

and constructed and arranged to supply power
to all vf said motors, and mechanism com-
bined with each motor, whereby the cable is
caused to travel a distance sufficient to pro-

then to automatically stop both the cable and
car, substantially as set forth.

2. In a cable-railway system, the combina-

tion, with a double track and a series of end-
less cables arranged successively along the
line of both tracks, one strand of each cable

extending from one station to anotheron one
track, and the other strand of the same cable
‘extending from one station to another on the

other track, of independent motors for actu-

ating each cable, a source of supply common

toall the motorsand constructed and arranged

to supply powertoall of said motors, and mech-

75

pel the cable from one station toanotherand

80

90

anism combined with each motor for causing -

the cable to propel the car from one station to
another on each track, and then to automati-

95

cally stop both the cable and car, substan-

tially as set forth.

3. In a cable-railway ,system the eombma-

tion, with several cables located one after an-
| other along the track,independent motors for

actuating the edbles and a common power-
supply to the several motms of a power-r egu-
lator between the powm-supply and the mo-
tor, whereby the force of the motor is propor-
t10ned to the load, substantially as set forth.

4, In a cable-r d,ﬂway system, the combina-

I1CO

105

tion, with an endless cable, a motor for driv- -

ing the cable, and a powe‘r—supply to the mo-
tor, of a power-regulator located between the
supply and the motor, and a regulator-operat-

ing device under the control of the train-man-
- ager, whereby the force of the motor may be

reg ulated to suit the load substantmﬂy as set

| forth

5. In a cable-mllway system, the combina-
tion, with several -endless cables located one
after another along the track, independent
motors for actuating the cables, and a com-
mon supply of compressed air to the several
motors, of a pressure-regulating valve located
between the supply and the motor, and a

110
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valve-operating lever under the control of the

train-manager, substantially as set forth.

6. In a cable-railway system, the combina-
tion, with several endless cables located one
after another along a track, motors for actu-
ating the cables,and a common power-supply,
of starting mechanism under the control of
the train-manager, and mechanism actuated
| by the motors and adapted to automatically

125

130,
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20 to start and stop the motor, the said valves |
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shut off the power from the motor as the train
nears the end of the cable-section, substan-
tially as set forth. |

7. In a cable-railway system, the combina-
tion, with several endless cables located one
after another along a track, motors for actu-
ating the cables, and a common supply of
compressed air to the several motors, of a
valve to admit the compressed air to the mo-
tors, a valve-operating lever under the con-
trol of the train-manager, and a cam-wheel
driven by the motor and adapted to hold the
valve open and allow the valve to close at the
desired intervals, substantially as set forth.

3. In a cable-railway system, the combina-

tion, with the series of endless cables, the in-
dependent motors, and the common supply
of compressed air to actuate the motors, of the
valve to regulate the pressure and the valve

being located between the cominon supply

and the motor, and mechanism for operating

the valves, substantially as set forth.

9. In a cable-railway system, the combina-
tion, with the series of endless cables, the in-
dependent motors, and the common power-
supply, of the valve to admit the power to the
motor, a cam-wheel, a toothed wheel on the
cam-wheel shaft,a worm driven by the motor
and adapted to mesh with the toothed wheel,
and a valve-operating lever in engagement

9
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with the face of the cam-wheel, substantially

as set forth. |
In testimony whereof I have signed this

specification in the presence of two subserib- 35

1Ing witnesses. |

Witnesses: -
EDWARD If. FINNEY,
ARCHIE Mcl. HAWKS.

HENRY FLAD.
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