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To all whon zzﬁ 1 J concern: .

Be it known that I, HENRY ROOT, of the
of San Francisco, State of
California, have 111ve11tec1 an Improvement in

Cable Reﬂwave and I hereby declare the fol-
Jowing to bea 11111 clear, and exmet desemptlon

thereof. | |

My invention 1e]etes to eertmn improve-
ments in cable railways; and it consists in
such a construction of ‘the raillway, where
curves occur, that the car may be carried

than that at which it travels when upon the
straight line. Its object is to enable cars on
such “roads to pass around curves of ninety
degrees or more with a radius now commonly

- qused in cities with narrow streets: nearly or

- quite at right angles with each other.
| short or submdlary-

This

is effected by' means of a
cable for each curve, this cable passing around

driven by the main cable - sheave where it

~ changes direction, thereby deriving its mo-

25

tion f]. om the ame source of power. The
connection is such that the subsidiary cable is

~driven at a rate of speed much less than that

35
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- an ellldl*uecl section of the tunnel, one ef the
1101*1z011te1 sheaves, and the grip.
6 are views of the mechanism for stOpme_
and starting the subsidiary cable.

A A are two lines of track. passing ar ound

45

. ___5 .

“the cable tubes or tunnels.

of the main cable, this rate being one at which
it is practicable to move street- cars loaded
with passengers around such short curves.
The change of direction of the main cable is

-eompleted upon one large sheave, so as to re-
duce the wear upon thls cable te the 1111111~_

mum.

Referring to the aeeompanymﬂ (h‘&wnlﬂe
for a more complete explanation of my in-
vention, Figure 1 is a plan view of a street-

corner, ShOWl]lﬂ two tracks and a portion of
Fig. 2'is a verti-

cal section taken through the line of the grip-
Slot in the roadway. I‘w 3, sSheet 2, 1s an

enlarged perspective view “of a portion, show-

ing the conical horizontal sheaves. IFig. 4 18

Fl os. b and

a curve, which, in the present case, 18 shown as

that formed by the junction or cr Ossmg of two

streets at right angles, but which mey be of
any ether 'mﬂle. |

——

around the curve and at a less rate of speed |

from the car to be connected w1th the rope at
will, this grip being of any of the ordinary or
of any desired or sult&ble construction.

At some distance before the curve 18 reached

the main cable D passes over a vertical pulley,

B'is the Slot thr ough which the orip O passes_ |

55

E, and from that point is gradually depressed '

below the grade of the tunmnel, so that at the
entrance of the curve it is alr eady below it,
and it continues onto the large sheave E, the

face of which stands at the same angle to Te-

ceive the cable. This sheave is exactly in the
angle formed by the meeting of the lines upon

whleh the cable travels on the two streets, and:

the cable, passing one-fourth (more or. less)
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around 1t leaves it in its new direction, and
rises 01"adua1]y agaln to 1ts normal level in

the cable-tunnel, 1eedy to have cars connected
with it again aite]: they have passed the curve.

This makes the whole change of direction of
the eable upon one e]leave and reduces the

70

wear of the cable and the number of mownﬂ |

parts to need attention to a minimum.
Experience proves that 1t 1s impracticable

| to move cars around short curves at the same.

rate of speed at which the ecable should travel

75

on straight lines, as the sudden change of di-

rection would hfwe an unpleasant effect upon
the passengers. I therefore employ asubsidi-

80 -

ary cable, &, which may be driven at a slower

rate of; Speed in the following manner: Pass-
ing around the curve, 1t 18 supported by hori--

zontal sheaves H, hwmﬂ conical faces, for a
purpose to be herem%fter described. The

sheaves sustain i$ in a ]111e as nearly as posm—
ble beneath the grip-slot.

curve this cable G passes over vertical pul-

leys or sheaves I, and from there it is led to

and around the sheaves J, one of which is se-
cured to the shaft of the hrne sheave T I, while

the other is so plaeed with 1e1at1011 to 1t that
the cable takes a sinuous or S-shaped course

in passing around them. Thisinsures a suffi-
cient frietion to prevent the cable from slip-

At each end of the

Qo

05

ping, and enables me to drive it by the main

cable as it passes around the sheave T,
The sheaves J are much smaller than the
sheave I, being So Pr oportioned as to give the

proper rate of Speed to the: subsldiary cable.

The tension of the subsidiary cable is main-

tained and the stretch of the rope taken up or

I0C
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compensated by mounting the sheaves I upon
trucks K, which run upon rails or guides L,
and are drawn back by a weight, M, similar to
that shown by me in another application for a
patent, 1n connection with the main cable.
T'he tension of thissubsidiary cable is much less
than that of the main cable, as it has only to
move one car around the curve at one time,
while the main cable has the strain of all the
cars which are running upon the various
erades upon the whole line. The tension be-
ing 80 much less, it is easy to relieve the grip
from side strain and prevent undue friction
and wear in passing curves. The cable is
short, not Iikely to get out of repair, and is
easily and quickly replaced, when necessary,
without disturbing the main line. The hori-
zontal sheaves H, by which this cable is sup-
ported around the curve, have conieal faces,
the bases of the cones being downward, so that
when the cable is within the jaws of the grip
1t will be opposite the upper part of the coni-
cal face, and there will be sufficient space for
the grip to travel without touching the sheaves.
When the cable is relcased from the grip, it
may settle to the lower and larger portion of
the sheave-face, and when in this position it
Is nearly or quite vertically beneath the grip-
ping-jaws, so that they can easily pick it up
at any point in the curve, if it should be
dropped, as instopping the car upon the curve.
Thisgivesperfect control ofthe caratall points,
as the rope may be dropped and recovered at
any point on the curve. The tension being
very light, there will be but little side play to
the grip; but what there is may be relieved by
means of rollers N, which are mounted upon
the grip and run upon rails O on the inside of
the cable-tube; but this feature isnot of great
importance to this construction.

T'he operation will then be as follows: The
track 1s curved slightly to one side just be-
lore reaching the main curve, to allow the grip
to be thrown open and {reed from the main
cable. This may take place at any suitable
distance from the entrance of the main curve—

‘as fifty feet—and after the grip is opened the

car will run on by ite momentum until it ar-

rives at a point where the grip may piek up |
the subsidiary cable and the car be carried |

around the curve at a slower rate of speed.

- When the car leaves the curve, its momentum

6o
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will again carry it ot far enough to allow the
grip to be disengaged from the subsidiary ca-
ble and pick up the main eable, so as to renew
its journey in the new direction and at the
usual rate of speed. |

In eases where the cars pass very {firequently
the subsidiary cable may be run constantly:
but where the cars only pass at considerable
1intervals 1t may be found preferable to allow
this cable to remain at rvest during those in-
tervals.
be set in motion when the car approaches in
any suitable or convenient manner. In the

It it does so remain at rest, it may |

| 285 384

| operated by the car itself. It is constructed

as follows: The sheave J, around which the
subsidiary cable passes, and which is- driven
by the main-cable direction-sheave I, may
turn loosely upon the shaft and have a cen-

tral disk, @, which has holes made through it

parallel with the shaft and around the periph-

ery. A lever, b, has its outer end hinged to
a support or standard on top of the sheave If,
while its inner end enters a slot in the central

shaft, and is raised or depressed by a pin, ¢,

~which extends down through the center of the

shaft to the point and is pinned by the lever.
The lever has a stout bolt, ¢, which passes
down through the sheave If, and when the le-

ver b is depressed this bolt will drop into one

of the holes in the disk @, before mentioned,
50 as to lock the two together and cause the
loose sheaveJ to revolve with the main sheave,
thus setting the subsidiary cable in motion.
The pin ¢, by which the lever is raised, passes
through a yoke, ¢, and has a head above the
yoke on which the yoke acts to lift the pin.
The yoke e is raised or depressed by lever-arm
J from a horizontal shaft, ¢, which is rotated
a short distance in either direction by a lever-
arm, /, at one end, and this lever is moved by
wire ropes, connecting-rods, or other suitable
connecting deviees, 4, which lead from this
point to levers k, so placed near the entrance
of the curve at each end that they will be acted
upon by the passing cars. A bell-crank lever,
m, serves to change the dirvection of the con-
necting device ¢ at the corner, as shown. By
this arrangement the levers I stand in thepo-
sition which leaves the bolt d withdrawn from
the holes in the disk « and the subsidiary ca-
ble G 1s stationary.
car strikes the lever upon that side, it moves

the lever-connecting device and the bolt-actu-
ating mechanism, and thus drops the bolt d

into a hole in the disk «, and sets the eable G
in motion. This motion coutinues until the
car has passed the curve, when it strikes the
other lever, and this actuates the mechanism
to again withdraw the bolt and stop the cable
G. Othermechanical devices may be employed
to effect the same result; but I do not confine
myself in this respect to any special device,
the object being to start and stop the cable at
the proper time. | |

L am aware that in mines cars have been
propelied round curves by ropes traveling on
sheaves arranged on a curved line, and thatin
mines cables have been made in sections, one
section driven by a wheel on the same shaft as
a wheel of different diameter of a different
section, and that cars and boats have been
transferred from one cable-driving seetion to
another, and I do not claim these features as
my invention. = |

When the approaching
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['am also aware that it has been proposed to

drive supplementary chains from the main ca-
bies of street-railways. My invention is dis-
tinguished from this by the fact that in the

~present case I have shown a device which is | construction devised by me the supplemental

130
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~cable is so arranged, and constructed of the | tive position asthe othersto the slot, and cars
same material as the main cable, that the same | provided with gripping devices constructed to-
gripping device which connects with the main | grip whlchevel cable-section the cars may be
 cable is also constructed and used to grip the | above, substantially as set forth, ..
- 5 supplemental cablé without any transfer of 5. The combination of an underground chan- 50
~ position. Moreover, the supplemental cable | nel communicating with a curved slot between |
18 suppmted by the 01dlnary sheaves, whereas | the curved rails of the track of a street-rail-
a chain requires special supporting devices. | way, a car-driving cable extending below said
- 1 do not herein claim the ar ranfrement of | slot and essentially in the same vertical plane,
- 10 cables, fast and loose sheaves I and J, and | and deriving its movement from the main-ca- 55 -
cluteh mechanism, and means for fictuating ble-operating devices, but at a slower speed,
the same {from the cars, nor the arrangement | and a car provided with a grip constructed to
of pulleys to bring both the cables to the | grip both said cables, substantmlly as set forth.
same plane; nor the arrangement of pulleysto | 6. The combination, in a cable railway, ot
15 carry the main cable away from the curved a main cable running beneath the main portion 6o
~ part of the track, as these form the subject- | of the track, a Supplement%l cable running be-
- matterof aseparatedwmwn ofthlsapphc,a,tlon neath the curved portion of the track “and
- but -. . ._ | o corresponding in character and relative posi-
T eclaim— - | " | tion. to the track with the main ecable, and
20 1. In aeable railway, which passes around adapted to be oripped by the same gripping- 65
~a curve, the single sheave F, by which the di- | jaws that serve to connect the cars to main ca-
rection of the tr ewel of the cable is changed, | ble, all as set forth. | S
and the independent submdlmy cable G, pass- 7. The combination, in a cable 1&11way of
ing around the curve in the line of ‘(h_e grip- | a main cable e:x:tendmn beneath the main sec-
25 slot, and thence over direction-pulleys I to the | tion, a supplemental mble extending beneath 70
tracti on-sheave J, so as to be driven by the | the curved section, arranged in re]atmn to
- movement of the main cable and at any rate | each other and to the rails as deseribed, and
of speed, all combined, substantnlly as herein | a grip adapted to pass from the main to the
~deseribed. | supplemental cable as the car is carried by its B
30 2. The endless Submdnry eablﬁ Q, pa;ssmﬂ‘ momentum between the cables, and to orip 75
around the curve in the line of the grip- slot either as the case may 16(11111 e, Subst'mtla]ly |
in combination with the horizontal sheaves H as set forth. |

- having the conical or tapering peuphenes 8. The method of passing curves or other
Substantlal]y as and for the pulpose herein obstructions in cable railways, which consists
- 35 described. B | 'in deflecting the main cable and in substitut- 8o

- 3. The (3011113111%131011 in a cable ra,ﬂw &y hav-| ing therefm at the beginning of the curve or |

ing a slot between each pair of rails, of driv- othel point a supplementm y cable of like =

 ing-cables arranged below the tracks in see- | character with and adapted to be grasped by :
1310118 and means for driving the sections at | the same grip-jaws ¢ as the main C‘lble; substan- -

40 dlffel ent speeds, and cars prowded with grips, | tially as set forth. - 85
each constructed to grip said cable-sections | In witness whereof T her eunt0 set my h:zmd |
~ below the slot, substantially as set forth., - ~ HENRY ROOT.
" 4. A cable railway in which the driving-ca- | WVitnesses:- - N .
ble is in different sections driven at different | - = S. H. NOURSE,
15 speeds, each sectlon (}ceupymg the same rela- | G. W. EMERSON.
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