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UNITED STATES

PatenTt OFFICH.

ANDREW 8. HALLIDIE, OF SAN FRANCISCO, CALIFORNIA.

IMPROVEMENTIIN' UNDERGROUND TUBES FOR PROPULSION OF CARS,

Specilieation forming part of Lotters Patent No, 179,086, dated Juue 20, 1876 ; Reissne No, 7,389, dated
October 10, 1876; applicntion filed September 14, 1876,

To all whom it may concern:

Be it known that I, ANDREW S. HALLIDIE,
of the city and ecounty of San Francisco, and
State of California, have invented Improve-
nents in Propelling Cars; and I do hereby de-
clare the following deseription and accompa-
nying drawings are sufficient to enable any
person gkilled in the art or science to which
1t most nearly appertains to make and use my
said invention or improvement withont fus-
ther invention or experiment.

My invention relates to certaiu improve-
ments in mounting and managing the endless
wire rope which is arranged to travel in a
slotted tube underground for the purpose of
propelling vehicles. 'When the rope is sup-
ported directly below the slot in the tube it
is liable to become fouled by the foreign sub-
stances which are continually dropping into
the tabe throngh the slot, and in case a large
body like a carriage-wheel shonld get through
the slot and come in contact with the rope,
cougiderable damage would resnls. To avoid
this, I place the rope-supporting pulleys on
one side of the slot, so that any foreign body
or substance which may happen to drop
through the slot will fall directly to the bot-
tom of the tube withont coming in contact
with the rope.

At the bases of inclines where the direc-
tions of the tube-and rope changes from one
plane to another, I employ a depending or

-overhead pulley for receiving the upward
strain of the rope, and which prevents it from
striking the top of the tube.

Atintervals along the top of the tube I make
covered openings, throngh which the grip-
ping attachment can be raised out for repairs.

Referring to the accompanying drawings,
Figurelrepresentsa eross-section of ny inven-
tion. Tig. 2 is a horizontal section, showing
the manner of changing from a level to an
inclive. Fig. 8 is a plan or top view. Pig.
4 is a longitudinal sectional elevation of my
device. Ifig. 5 is a perspective view.

Let A representthetravel of a street, B B
are the fwo tracks of a ¢ity or other railway,
between which the tube or cylinder D is placed
in a suitable excavation which is prepared to
receive it. The ties or cross-timbers B, which
support and bind the tracks together, will
only require to be long enongh to provide a

bearing for the longitudinal track-supporting
timbers I, and extend to the outer circumfer-
ence of the eylinder or tube ¢, to the sides
of which their inuer ends are firmly secured
by some strong and sabstantial fastening, thus
making the tube or eylinder serve as a con-
nection for the ties, and binding the whole
together as a unit by means of the lugs ¢ and -
the overlapping shoulders ¢ of the short ties E.

The propelling-rope I mount upon pulleys
H at one side of the slot inside of the tube,
80 that any foreign substance that may fall
through the slot will drop to the bottom of
the tube without coming in contact with the
rope. The most convenient manner of ac-
complishing this is to make the slot at one
side of the tube while the rope is mounted at
or near its center,

It is not material on which side of the slot
the rope is mounted so long as the gripper is
made to correspond. I thus secure a very
decided advantage in this class of railways, as
my L.-shaped gripping attachment patented
by me on the 16th day of July, 1872, No.
129,130, will enable me to connect with the
rope when it is thus monunted in relation to
the tube,.

At the bottom of the inclines, where the
rope and tube change from a horizontal jto
an incline; I secure a depending or overhead
pulley, ¢, so that the rope will pass below:it
at the lowest part of the inciine, aud thus pre-
vent the rope from striking against the top’of
the tube when it is strained.

At points immediately above the support-
ing-pulley H, hand-holes P will be made in
the tube to permit the oiling of the sheave
and pulley bearings, and, absunitable distances
apart, other openings, P, closed by slides or
covers, are inade, through which the gripper
can be raised clear of the tube. These open-
ings are necessary in a tube of great length,
along which a nuwmber of cars are each drawn
by aseparategripper, as the grippers are aps to
get out of order by the loosening of & nut or

-other derangement of its wmeehanism, aud if

no means were provided for permitting snch
damage to be repaired without towing the
disabled car to one extremity of the tube,
the travel of all the cars would be deranged,
and this plan of propulsion materially affected.
- Having thus described my invention, what
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Iclaim, and desire to secure by Letters Patent,
ig—

1. Tho endless wire rope R and inclosing
slotted tube I, in combination with the sup-
porting-pulleys ¢ H, the openings P, all con-
gtructed andarranged to operate substantially
ag described.

2. The openings P’,; arranged at intermedi-
ate points in the slotted tube D, for allowing
the gripping attachment to be withdrawn
from the tube, substantially as and for the
purpose described.

3. Thedepending pulley {,for sustaining the
upward thrust of the rope inside of the tube
D,at the bottom of the inclines, substantially
as and for the purpose deseribed.

In witness whereof I hereunto seb my hand
and seal.

ANDREW 8 HALLIDIE. [t 8]
Witnoesses:

Orwex T. Sracy,
FRANK A. BROOKS.



