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To all whom it may concern:

Be it known that I, ToEopHILUS P. CHAN-
DLER, Jr., of the city and county of Philadel-
phia, and State of Pennsylvania,haveinvented
a new and useful Improvement in Railways,
of which the following is a specification.

My invention has reference to railways, but
more particularly eleetric railways, in which
the rails are formed of flexible metallic cables;
and it consists in certain improvements upon
Letters Patent granted to me on September
16, 1884, and numbered 305,155, all of which
are fully set forth in the following specifica-
tion and shown in the accompanying draw-
ings, which form part thereof. ‘

The object of my invention is to provide
suitable take-up or tension devices by which
all slack in the cables may be taken up and
the cables maintained under the requisite ten-
sion and thereby prevent all undue sagging
and lateral vibration. :

In carrying out this part of my invention I
prefer to provide at long distances take-up de-
vices capable of taking up all excessive slack-
ness in the cables, and between them on all
of the supports, or as many as may be found
desirable,auxiliary take-up or tension devices,
whereby the cables may be put under the req-
uisite tension for practical operation of the
railway. )

My object is also to providesuitable bracing
or trussing to cables of this system of railway
in which the cables forming the rails are sup-
ported at different levels, so that in verylong
spans the cables cannot separate, sag unequal-
ly, orhaveany materiallateral vibration. This
is particnlarly advantageous in crossing riv-
ers when it is not economical nor desirable to
build any or more than a very limited number
of supporting piers or abutments.

My object is also to so arrange the cables
that they may be allowed to drop down into
the river for the purpose af allowing a boat to
pass over them, thusin this novel manner con-
stituting the equivalent of a draw-bridge with-
ount any of the great expensesineident thereto.

In the drawings, Figure 1 is an elevation of
a portion of a railway constructed in accord-
ance with my invention, showing the crossing
of a river and illustrating how the cables may

(No model.)

be trussed and the draw for passage of boats
may be made. TFig. 2 is a sectional elevation
of one of the main take-up or tension devices
on line # @ of Fig: 3. Iig. 3 is a plan view of
same. TFig. 4 is a sectional elevation of one of
the auxiliary take-up or tension devices on
line y y of Fig. 5. Tig. 5 is a plan view of
same. Fig. 61s a cross-section of same online
z z of Fig. b; and Fig. 7 is an elevation of a
modified construction for operating the cables
for the draw-bridge. , .

A is the upper cable, and B is the lower ca-
ble, upon which the supporting, conducting,
and guide wheels O of the car run. These ca-
bles are supported on posts C, arranged at
given distances apart, and are secured to suit-
able brackets, L and .

The main take-up or tension consists of the
following parts: L are two shoes or brackets,
arranged about twenty feet apart, and - over
which the ends of the cable pass, the ends of
which are secured to the links M,having bolts
M, one of which is provided with a right-
hand serew-thread, and the other with a left-
hand screw-thread, and working over these
serew-threaded bolts is the link M?, which,
when turned, draws the two ends of the cable
together or allows them to move apart, ac-
cording to which way it is turned. This take-
up deviee is bridged by the U-shaped rail N,
which incloges the parts above mentioned on
the top and sides, and is secured ab each end
to the brackets L, when it is also made taper-
ing, so as to form a gradual rise.

The auxiliary brackets P are made with the
two shoulders p, over which the cableis drawn,
a hollow or depressed portion into which the
cable is drawn,and side extensions or rails, P,
arranged upon each side of the cable and be-
ing raised sufficiently high at their ends that
the wheels are prevented from cutting the
cable where it rests- upon the shoulders p.
These side rails, P/, support the car as it passes
over thebraclket. '

Q1is a strap having holes ¢ on its ends, and
is bent over to embrace the cable between the
points p,and is hooked to the screw R,having
the hook 7 at its upper end. This screw R
passes down through the hole S in thebracket,
and also througha washer or plate, S, and is
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provided with a nut, R". By turning the said
nut the cable is drawn down into the bracket
or allowed to rise therein, according as to
whether tension or expansion isrequired. The
hole S is made oblong so that the bolt R with
its enlarged head may be inserted from below;
but this is not essential. : '

The particular means shown for drawing
down the eable from both sides may be greatly
modified without in anywise departing from
my invention; but the construction shown is
simple,effective,and cheap,and therefore most
desirable.

The trussing or bracing of the cables A and
B may be donein any manner desired, either
by simple triangular bracing or.suspension or
both combined, as shown.

The combined action ofthe triangular braces
I and suspension and tie braces I will ef-
fectively prevent separation or swinging of
said cables, and they will support a traveling
load with all the éffects of a rigid truss.

‘Where it is desired to cross a navigable river
a short length of the cables A and B should
be secured firmly at one end to their post,and
have their other ends secured to drums or
wheels I, by which the sections I of these
cables may be lengthened or shortened to the
end that they may beallowed to sag down until
on the river bottom or sufficiently low to allow
the passage of a vessel, thus forming a draw-
span, G. These wheels or drums I may be ro-
tated by gearing J or otherwise. . The upper
peripheries of the drums would be in line with
the cables A and B, so that when the parts IT
of said cables are made taut the treadingline
will be contiuous. It is evident that these
cables H may pass over the guide-wheels,and
both be wound upon a single drum, or, as
shown in Fig. 7, the cables H may pass over
guide-wheels H" and be wound upon separate
drums,and the end of the cables A and B,con-
nected rigidly to brackets A’.

K is an electric generator and is adapted to
feed positive andinegative currents of elec-
tricity to the cables A and.B, one of which
actsas the positive conductor and the other the
negative conductor; but it is self-evident that
this system of railway is adapted tothe use of
other motive power than electricity, though
that is by far the most preferable,

The particular mechanism for actuating the
sections H of the cables is immaterial to my
invention, and if desired, they may be paid
out or taken in from both sides simulta-
neously. ’

Having now described my invention, what I
claim as new, and desire to secure by Letters
Patent, is— :

1. A railway consisting of two cables, each
combined with one or more main take-up or
tension devices, and a series of auxiliary ten-
sion devices to each of said cables, whereby
the slack in the cables may be taken up and
the requisite tension imparted, substantially
as and for the purpose specified.

2. A supporting cable combined with a
main take-up to take up all excessive slack in
said cable, and a series of auxiliary tension
devices adapted to put the cable under the
requisite tension, substantially as and for the
purpose specified.

3. The main take-up, consisting of the
brackets L, bolts M’, having right and lefs
hand screw-threads, and link M?, in combina-
tion with cables A, which are supported upon
suitable posts and forming with the take-up a
continuous railway for a motor, the upper por-
tion of the cables and the frame or casing of
the take-up being exposed from above, and
form, substantially, a horizontal rail over
which the motor-wheels may travel in running
from cable to cable, substantially as and for
the purpose specified. :

4. The main take-up, consisting of the
bracket 1., bolts M', having right and left hand
screw-threads, and link M? in combination
with rail N and cables A, substantially as and
for the purpose specified.

5. The auxiliary tension devices, which con-
sist of bracket P, having shouldersp and rails
P’, made of cast-iron, strap Q,screw R, detach-
ably connected to-the strap, and nut R/, in
combination with cable A, substantially as
and for the purpose specified.

6. The bracket - casting P, made with two
shoulders, p, and thetworails P/, substantially
as and for the purpose specified.

7. Suitable supports and two cables sup-
ported thereon at different levels from the
ground and arranged parallel to each other,
in combination with trussing or bracing unit-
ing said cables together,whereby they become

more or less rigid and are prevented from.

spreading in long spans, and a motor or car
provided with supporting and guide wheels
adapted to run upon both of said rails, sub-
stantially as and for the purpose specified.

8. A cablesupported over a river and hav-

ing one section thereof made extensible, by

which it may be allowed to sag down into the
river to allow the passage of a vessel, substan-
tially as and for.the purpose specified.

9. A cablesupported overariver and hav-
ing omne section thereof made extensible, by
which it may be allowed to sag down into the
river to allow the passage of a vessel, in com-
bination with a drum upon which said extra
cable may be wound or unwound, substantially
as and for the purpose specified.

10. Two cables supported at different
heights, carried upon suitable supports and
spanning a river, one section whereof is made
extensible, so that it may be allowed to sag
down under the water to allow vessels to pass
over it, in combination with two winding-
drums upon which the excess of the cables is
wound or unwound, and gear mechanism con-
necting both of said drums, by which they
may both be rotated simultaneously, substan-
tially as and for the purpose specified.

11. The combination of cable A, suppports
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C, section of cable H, guide-wheel H’, and | within said rail and protected thereby, sub-
winding-drum I, substantially as and for the | stantially as and for the purpose specified. 10
purpose specified. Intestimony of which invention I hereunto

12. The combination of the brackets I and | set my hand.

5 the rail N, connecting them with the ends of THEOPHILUS P. CHANDLER, J=.
the cable A, and suitable take-up mechanism, ‘Witnesses:
congisting of right and left handed bolts M, FRrANCIS S. BROWN,

and double-ended nut M*, located under and HexrY A. MCMURROW.



