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UNITED STATES

PATENT OFFICE.

JOHN W. GRANTLAND, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO
GILBERT L. PARKER, OF SAME PLACE.

CONDUIT RAILWAY-CONDUCTOR.

SPECIFICATION forming part of Letters Patent No, 507,808, dated October 31,1893,
Application filed May 17, 1892, Serial No, 433,313, (No model.)

To all whom it may concern:

Be it known that I, JOHN W. GRANTLAND,
a citizen of the United States, residing at the
city of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements
in Electric Railways, of which the following
is a specification,

The prineipal objects of my present inven-
tion are first, to insure the presence of acon-
tinuous and uniform current throughout the
entire length of a conduit for operating the
motor of an electric railway car; second, to
maintain one or more conductors for convey-
ing the current through aconduit or sub-way
substantially dry and free from moisture,
whereby leakage of the current is obviated;
third, to insure good electrical contact be-
tween the conducter and its complemental
trolley, sled or brush; and fourth, to prevent
the oscillations of the car being imparted to
the trolley-arm.

My invention consistsof theimprovements
hereinafter deseribed and claimed.

The nature and general characteristic fea-
tures of the invention will be more fully un-
derstood from thefollowing description taken
in connection with the aceompanying draw-
ings forming part hereof, and in which—

" Figure 1, is a transverse section of an elec-
tric-conductor embodying features of my in-
vention and adapted for use in electric rail-
ways. Fig. 2, is a side elevation of the same.
Figs. 8 and 4, are respectively views in sec-
tion and in side elevation of a modification of
the conductor illustrated in Figs. 1 and 2.
Fig. 5,18 a transverse section of atrolley-arm

embodying features of myinvention, showing

means for affording the trolley orsled a range
of play. Fig. 6,is a side elevation of the trol-
ley-arm illustrated in Fig.5. Fig.7isatrans-
verse section of a subway or conduit embody-
ing features of my invention and showing
means for preventing undue motion of the
trolley-arm. Fig. 8,is a transverse section of
a modified form of conduit showing a metallic

return conductor and a trolley-arm provided
with two sleds, brushesor trolley-wheels; and :
Fig. 9, is a diagrammatic view representing "

means for forcing a heating medium through

a hollow conductor and a hollow return con-
ductor, and also showing feedersand connec-
tions for said conductors.

In the drawings ¢, is a conduit or subway
adapted for use in connection with an elec-
trie railway and provided with a slot a’, for
the reception of a trolley-arm b, and with one
or more projecting lips b’, for a purpose to be
presently fully explained.

¢, is a tubular electric conductor provided
with cleats ¢/, adapted to engage insulated
hangers ¢% by means of which the conductor
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is supported in the conduit a, to one side of -

the slot a'. :

d, Figs. 1 and 2, is a covering of asbestus
or other preferred material applied to the up-
per portion of the conductor ¢, and retained
to place by means of spring eclips d’. How-
ever, the spring clips d’, may be omitted and
the covering d? secured to place by extend-
ing it more than half way around the con-
duector ¢, as shown in Figs. 3 and 4. In either
case the covering d, protects the upper sur-
face of the conductor against moisture and
affords an exposed surface at the bottom of
the conductor along which the trolley wheel,
sled or brush ¢, may travel. :

d?, are drip grooves cut or otherwise formed
in the edges of the covering d, in order to de-
flect moisture from the exposed surface-of the
conductor. One of these conductors ¢ may
be suspended from the top of the conduit by
means of the hangers c? as shown in Fig. 7.
Under such circumstances the conduector ¢, is
connected with the line wire f; of a ground re-
furn cireuit by means of feeders f’, and a
heated medium as hot air, is drawn or other-
wise forced through the conductor ¢, so that
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the exposed lower surface of the conductor . :

accommodates a brush, sled ‘or trolley that
carries off the current required for the pro-
pulsion of & car or other vehicle and is also
kept perfectly dry, whereby leakage is avoid-
ed. Referring now to Figs. 8 and 9, one of
these eonductors ¢, is suspended by means of

- its complemental hangers upon each side of

the slot o/. A stream or blast of a heating
medinm is caused to traverse both.of these

conductors by means of a blowing engine A, . -
insulated from the conductors and this me- 1oc
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dium is heated by means of furnaces B, lo-
cated atsuitable distances apart along the
line of the railway. One of these conductors
is connected through the intervention of suit-
able feeders 3, with the line wire 1, and the
other conduetoris connected inasimilar man-
per with the return wire 2, so that these two
conductors lead off from the respective poles
of a dynamo or other generatorand when con-
nected, as through the motor of a car orother
vehicle, constitute a metallic circuit. Of
course the wires 1 and 2 and their comple-
mental feeders 3, may be dispensed with and
in such case the conductors are connected at
one of their respective extremities directly
with the terminals of the dynamo C, or other
source of electric energy and at the other of
their respective extremities are properly in-
sulated from each other. When one con-
ductor ¢, is employed the eurrent is taken off
therefrom and delivered to the terminalof the
motor of the caror other vehicle by means of a
single trolley-wheel, sled or brush e, (Fig.7,) it
being understood that the other terminal of
themotorisconnected to earth througha wheel
of the car or in any preferred, convenient or
suitable manner. When two conductors are
employed as illustrated in Fig. 8, the current
is taken off from one of them and delivered
to one of the terminals of the motor & of the
car or other vehicle by means of a trolley-
wheel, sled or brush, and the current after
having traversed the motor is delivered to the
other conductor by means of another trolley-
wheel, sled or brush, and both of these trol-
ley-wheels, sleds or brushes may be carried
by a single trolley-arm. g and ¢’, are rollers
journaled to each side of the shank of the

trolley-arm and adapted respectively to ride |

upon opposite faces of the lips ', of the con-
duit. These rollers g and g’, serve to pre-
vent undue end-play of the trolley-arm and
thus insure the successful operation thereof.

In practice it frequently happens that the
conductors ¢, are not perfectly straight, so
that it is necessary to provide means for af-
fording the trolley-wheel, sled or brush a
slight, range of play, so that it may remain
at all times in contact with the conductor c.
This result is accomplished according to my
invention by providing a slotted conuection
m, between the axis of the trolley - wheel,
sled or brush and the trolley-arm, and em-
ploying springs s, for maintaining the trolley-
wheel, sled or brush normally in contact with
the conductor; it being understood that the
springs s, by yielding permit the trolley-arm,
wheel or sled to run over irregular or curved
portions of the conductor without breaking

contact therewith. The upper extremity of |
trolley-arm is connected with the frame-work
2 of the car or other vehicle by means of a,
sleeve n, and spring s’, so that the car or other
vehicle is afforded a range of movement in-

dependently of the trolley-arm.
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It will be-obvious to those skilled in the
art to which my invention appertains that
various modifications as to construction and
arrangement of parts of the present system
may be readily made without departing from
the spirit of my invention, and hence I do
not limit myself to any particular construe-
tion or to any particular arrangement of the
parts in such system as has been hereinbefore
explained; but

Having thus deseribed the nature and ob-
jects of my invention, what I claim as new,
and. desire to secure by Letters Patent, is—

1. In anelectricrailway, a hollow conductor
provided with a partial covering of insulating
material and means for supplying a heating
medium to the conductor, substantially as and
for the purposes set forth.

2. Inan electric railway, a hollow conductor
provided with a covering extending partially
around the same, means for securing the cov-
ering thereto and means for supplying a heat-
ing medium to the conductor, substantially as
and for the purposes set forth.

3. In an electricrailway, a hollow conduector
provided with a covering partially surround-
ing the same and means for passing a heat-
ing medinm through said conduetor, substan-
tially as and for the purposes set forth.

4. In an electric railway, a hollow conductor
provided with aninsulating covering clipped
thereto and means for passing a heating me-
dium through the conductor to maintain the
same in a dry state or condition, substantially
as and for the purposes set forth.

5. In an electric railway, a hollow conduector
with an exterior covering partially surround-
ing the same, means, substantially as de-
seribed, for supplying a heating medium to
the interior of the conductor, appliances for
maintaining said conductor throughout the
length thereof in a heated condition aline wire
and its complemental eonnections, and feed-
ers connected with said wire and eonductor,
substantially as and for the purposes set forth.

6. In an electricrailway, a hollow conductor,
means for passing a heating medium through
the conductor, and a covering applied to a
portion of the surface of the conductor and
provided with drip grooves or notches, sub-
stantially as and for the purposes set forth.

7. In an electricrailway, a hollow conductor,
means for supplying a heating medium to the

| interior of the conduetor, and a covering ap-

plied to a portion of the surface of the con-
ductor and provided with means to prevent
moisture or fluids coming in contact with the
exposed and heated surface of the conductor,
substantially as and for the purposes set forth.

8. In an electric railway, a sub-way or slot-
ted conduit, a hollow conductor supported
therein and having a covering applied to a

| portion thereof, means for passing a heating
mediam through the conductor to dissipate
moisture on or about the same, appliances
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for maintaining said medium in a normal con-
dition throughout the conductor, electrical
feeders connected with said conductor and a
car or vehicle provided with means, substan-
tially as described, adapted to be maintained
in contact with said conductor, substantially
as and for the purposes set forth.

In testimony whereof I have hereunto set
my signature in the presence of two subserib-
ing witnesses. '

JOHN W. GRANTLAND.
Witnesses:

- THOMAS M. SMITH,
R1cHARD C., MAXWELL.




