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To all whom it may CORCErty:

- Be it known that we, CHARLES FARQUHAR
FINDLAY and DANIEL J. MILLER, citizens,

respectively, of Great Britain and of the United

States, and residing in Chicago, in the county
of Cook and State of Illinois, have invented
certain new and useful Improvementsin ‘Irac-.
tioh-Rope Railways, of which the following is

a specification. | |
The chief defect in traction rope railways
as hitherto constructed has been that, in case
of the breakage of a cable, the traffic of the
road is suspended, or must be carried on by

horses until repairs can beeffected. Wepro-

pose to overcome this defect by employing

two cables instead of one, running in the same

direction in one tunnel at about the same

speed, and each carrying under normal con-

ditions a share of the traffie, but so designed

that the stoppage of one cable does not atfect

the continuous working of the other, which
carries on the traffic during the interval for
repair, just as om the roads hitherto con-

structed. By using duplicate cables In this

manner we also gain the advantage of being

able to use smaller cables, and thereforesmaller

sheaves and lighter machinery in general.

The use of duplicate cables necessitates certain
devices for receiving and dropping the cable;.

which are described fully below, and we have

invented also an improved form of gripping

apparatus, which is applicable not only toour
duplicate cables, but to the single cable as
now 1n use. | o | |
Our invention consists, also, In a more subh-
stantial, economical, and simple construction

of road-bed than has hitherto been in use, and

in means whereby a flat rail may be used and
car-wheels without flanges.

Figure 1 is a cross-section of the roadway,
taken at the shallowest part of the tunnel, and

having so much of the road-bed removed as -
- wolld obseure the castings.

Fig. 2 is a plan

of the castings in place. TFig. 3 is an en-

larged plan of the gnide-rollers. Tig. 4 is a
longitudinal section of the tunnel, showing the
gripping apparatus in its

connection both with
the ear and thé cable. Fig. b 1s a sectional
elevation, showing the sheaves Dy which the
cable is guided from avaunlt in the street to 1ts
line in thetunnel. Fig.

i e

. sheaves, showing the lines of the outgoing and
‘incoming cables,

. Tig. 7 is a plan of one of
the sheaves in Fig. 5. Fig. 81s an end eleva-
tion of the sheaves in Fig. 5. Fig. 9 isa plan

of the gnide-rollers, shown in connection with

the grip. Fig. 10 is a side elevation of the
orip. Fig. 11 is a plan of the grip inverted.
Fig. 12 is a plan of the lower jaw of the grip.
Fig. 13 is a section through the jaws of the
orip. |

A’ A% are the two cables, each supported

by an independent set of carrying-pulleys, B’

B?, and disposed symmetrically about the cen-
ter line of the tunnel. These cables travel at
nearly the same speed in the same direction,

and each one under ordinary circumstances

draws a portion of the cars on the road, the
simplest arrangement being that each alter-
nate car takes the samecable. Thus the first,
third, fifth, &ec., cars connect with the right-
hand cable, and the second, fourth, sixth; &e.,
with the left-hand cable. The distribution of
the traffic between the two cables can be va-
ried at will, however, for either cable can be
connected with the car at the option of the
driver. In case of the stoppage of one cable
from any cause, the cars drawn by that cable

‘are disconnected from it, by means hereinaf-
ter deseribed, and may be conveyed each by o

the car ahead of it, or by that behind it,
(which are using the cable still ranning, ) up
to the end of the track, where they can con-

nect with the running cable; or, if means are

provided for the purpose, they may connect
with the running cable at whatever point they
may happen to be when the stoppage occurs.
- The pulleys B’ B*.are mounted in an en-
Jarged part of the tunnel, forming a pit, C,
which serves to colleet the drainage of the
tunnel. The pit C connects with the main

- sewer of the street by a pipe, D, or, when pos-

sible, may be made to open directly into the
sewer, in which case it serves to ventilate the
sewer. The grip, (which may beof any pat-

tern which is adapted to take a cable on either

side of the slot, ) is earried by a frame mounted

| directly on the axles of a four-wheel truck.

This truck earries the forward part of the car
in the manner usual with steam-railroad cars,
while the rear part of the car is carried by a

6 isa plan of the same | single axle and a pair of wheels in the manner
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usual with horse-cars.
flat rims, and run on flat rails of the section
shown in Ifig. 1 or other suitable section, and

“the ralls may be either fasterned to timber

- of the l(ﬂd bed betw eent the shoes.
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stringers resting 1n shoes forming part ot the
e&stmgsI as at I, or may be secured dir ectly
to the shoe, as at H" and bear on the concrete
The grip
1s actuated by.a lever or a hand-wheel con-
trolled from the platform at the front of the
car, so that the driver may have a good look-
out and mnay be isolated from the passengers.

E' T arerollers mounted on the gripping ap-

paratus and running on the sur f‘Lee F ot the

castings 1. These rellels serves to guide the
car on the track, and the hind wheels a1e

guided by similar rollers, E* mounted on a |

frame carried by the rear axle,and stayed from

longitudinal motion by the pieces G . Be-
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tween the journals of the rollers K’ E* and the
supporting frame-work are interposed rubber
or other springs,occupying the space K in Fig.
3, in order to relievethe frame-work from sud-

“den strains caused by oscillation of the cable

or any swaying of the car.

I I arecastings, which form the upper part ef
the tunnel and the slot. They are kept in
place by the mass of concrete in which they
are embedded by being accurately fitted and |
bolted together at L, and by being anchored
down by the screw-bolts J, which have a large
washer, on which rests a mass of conerete or
other heavy material of the road-bed. The
bolts J may pass through any suitable part of
the castings remote from the slot; but prefer-
ably we p]%ce them 1n the chairs, as shown at
H’ H?. The castings I are str enﬂ‘thened at in-
tervals by vertical Webs_outside the slot. The
edges of the slot may be case-hardened, and if

40 at any time they should be worn so far as £0 in-
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jure the road they may be renewed by bolting

~or riveting angle-iron bars along the outsufle

of the eestillns of such thickness as to raise the
slot to its original level.

In Fig. 10 M M are rollers mounted on
spindles carr ied each by one arm of a bell-
crank lever, N,of which the otherarm is hinged
to the end of a sliding piece, O. The piece O
1s suspended from these bell-cranks below the
lower jaw of the grip, and in the middle of it

18 a slot, In which fits the end of one arm.of

another bell-crank, P, of which the other arm
is connected with a hand- lever, Q, as shown
in Fig. 10.

The operation of this mechanism is as fol-
lows: Therollers M being inthe position shown
in Fig. 11,and a cable bemﬂ supposed to bein
the grip 011 the other side ef it from the roll-
ers, if 1t 18 desired to throw out the cable, the

'dllVGl moves the lever Q to the left, WhlGh

causes the crank P to turn, the piece O to be
thus pressed to the lett, and thus the rollers M
to be moved across the grip by the crank N,
thus foreing the cable out of the grip.
1t 1s desir ed to take the cable again, the rollers

VVhen’ |

|'

i
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All the wheels have | and. so, where thele are two cables in the tui-

nel, the cable which it is not wished to connect

with will be excluded from the grip. ifat
70

any time it is desired to take both cables in
one grip, the rollers M can be removed. One
of the bell-cranks N-is formed with the pro-
jecting piece Y, which.-projects outside the
orip on the side opposite to the rollers. M.

When the car arrives at the end of:1ts journey,
or at a place where 1t 1s- desired to throw out
the cable every time, if the cable has not been

thrown out, the pleJeetlen Y strikes against-

the proj ection Z, firmly fixed to the side of the
tunnel, which tums the bell-cranks and throws
out the cable, thus providing that the car-can
never pass that point with a cable in the grip.
At the point where it is desired to attach
the cars to the cable we provide elevating-
sheaves R R, which raise the cables to such a
level that they can be received by the grip.
These sheaves are mounted in frames S S, as

| shown in Figs. 5 and 8, which frames are piv-

oted on axles T, carried in fixed bearings U
U. Hach sheave-frame has on the inside a
curved guard, V, (see Figs.5 and 7,) and when
the car comes along the track to connect with
a cable the grip, SbI’l]{l]lO‘ the guards V, sepa-

rates the sheaves and passes between them the
sheaves afterward falling back to their pr 0pel
places by their own weight,, and being held there
by the stop W. The dotted line X X showsthe
line in which the cable 1s held by the grip, and
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X" X’ (see Figs. b and 6) shows the normalline

of the cable when not so held. The 1ntersec-
tion of these lines, in Kig. 5, gives the point-at

\ which the cable is received by the grip.

'

We do not here claim the use of an elevat-
ing-sheave in fixed bearings for enabling a
cable to be recelved into a gripper; bub
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What we do claim, and desire to secure by °

Letters Patent of the United States, 18—

1. In that system of traction in which two
cables are used in connection with a double
gripper adapted to take either cable, the two
cables A" and A? combined with two elevat-

i10 -

ing-sheaves at about the same point of the

road, thus forming an arrangement by which
‘any car on the line may connect with and be

drawn by either cable,substantially as set forth.
2. In combination with the cable and the

115

guiding-sheaves arranged below the travel of

the grip, the elevating-sheave R, frame S, and
rock-shaft T, adapted to raise the cable to the
level where it may be gripped or released, as
set forth.

3. Ina gripping apparatus for tr aetlen -TOpe

120

railways, The rollers M, actuated with a lateral

motion to throw out the cable at any desired
point, or to prevent it from being received,
substentmlly as described.

4. The cranked lever N and sliding piece O, '

in combination with rollers M, arranged to op-

erate as described, and for the purposes speci-
fied.

5. The cranked lever P, connecting- rod, and

M can be Set on either side, as may be desir ed, ' hand-lever Q, forming, in eelmectlon with the

15§

130




A W
e vl

281,256

lever N, sliding piece O, androllers M, a com- | 9. In a traction-rope railway, the combina-
bination for operating the oTipping app aratus | tion, with the ways I of the tunnel and the
of a traction-rope 1&11‘&?&}? substantially as de- | flat- t()pped rail, of a car having unflanged 20
seribed. ~wheels and horizontal rollers arranged upon a
5 6. Incombination with the lever N Emd roll- | projection from the car extending through the
- ers M, the piece Y, projecting from the grip- | slot of the tunnel, substantially as described.
ping appa,ratus, t(}ﬂ ether with the projection | 10. In combination with the gripping appa-
Z, fixed to the side {}f the tunnel, for the pur- | ratus of a traction-rope railway, the horizon- 25

| pﬂse specified. tal rollers E, adapted to run upon the waysk F
CID In forming a tunnel for a traction-rope | of the ttmuel and spring-cushions K, substan-

mﬂway, the mstmgs I, whose edges form a | tially as deserlbed | |

confinnous surface, K, and hmrmﬂ cast with | :
them the chairs, substanmally as deserlbed | o %Eﬂ%}hsr P}:‘E}?P éIPAR PINDLAY.
- 8. In eambmatmn with the frame-work of | o ‘ s
IS the tunnel and the track-foundation therefor, | Witnesses: -
~ the anchor-bolts J, firmly uniting the same, | GUSTOF H. CARISAN,

substantially as descmbed o | Frep I. FEE. |
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