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To all whom. it may concern:

Be it known that I, JOHN J. MILLER, a citi-
zen of the United States, residing at Pitts-
burg, in the county of Allegheny and State of
Pennsylvania, haveinvented certain new and
useful Improvements in Conduits for Under-
ground or Subway Electric Systems for Trac-
tion-Roads; and I do hereby declare that the
following is a full, clear, and exact descrip-
tion of the invention, which will enable others
skilled in the art to which it appertains to
make and use the same, reference being had
to the accompanying drawings, which form a
part of this specification.

My invention has for its object to provide
means for securing an even and perfect, con-
tact between the trolley and the wire and
prevent accidental “jumping ” and “spark-
ing;” furthermore, to provide means to pro-
tect the wire from rain and frost and the ac-
cumulation of moisture; furthermore, to pro-

vide improved means for supporting the trol-

ley-wire, whereby a heavier wire may be em-
ployed in order to economize the power; fur-
thermore, to provide improved means for in-
sulating the wire to prevent deflection of the
current; furthermore, to provide means to
prevent accidental contact with the wire and
guard against improper interference and tam-
pering therewith; furthermore, to provide
means for suspending the trolley-wire in a
subway or’ conduit of any of the ordinary
well-known forms, such as are employed for
cable-traction, d&c.,-and, furthermore, to pro-
vide means for preventing injury to the wire
in case the car leaves the track.

With these objects in view the invention
consists in the construction and arrangement
of the brackets forsupportingthe wire within
the conduit, in the arrangement of the insu-
lating devices,intheconstruction andarrange-
ment of the bell-hanger by which the wire is
connected to the bracket, in the arrangement
of the guard within the conduit, in the ar-
rangement of the wire out of alignment with
the slot in the conduit, and in certain details
of construction and arrangement, which will
be fully described hereinafter in connection
with the drawings, wherein—

Figure 1 is a transverse sectional view of a
conduit provided with my improvements, and
showing a portion of a triack and a trolley-
arm inserted through the slot of the conduit.

‘the hangers.

Fig. 2 is a longitudinal sectional view of the

conduit. Fig. 3 is a detail view of one of the
brackets. Tig. 4 is a similar view of one of

trolley-arm.

The conduit A is of the ordinary form and
construction, and may be either circular or
oval in cross-section, or elliptieal, as shown in
the drawings, and it is provided at its top
with a longitudinal slot B. This slot is pro-
vided on opposite sides with slot-rails C and
D, between which the trolley-arm passes. The
slot-rail Cisof theordinary form, and the slot-
rail D is provided with a depending extension
or web d, thereby forming a guard which ex-
tends down toward the center of the conduit.
To the side of the conduit is secured a sup-
porting-bracket E, which is insulated there-
from by an interposed block F, of wood, hard
rubber, or similar non-condueting material,
said brackets being curved inwardly and up-
wardly toward the slot and terminating a
short distance to one side of the latter. This
bracket is secured to the side of the con-

Fig. 5 is a -detail view of the .
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duit nearest to the guard-rail, and its upper

end is close to the top of the guard-rail.
To the extremity of the bracket is attached
a vertlical hanger G, which consists of a cen-
tral stem I, to the lower end of -which is se-
cured the trolley-wire I and the outwardly

8o

and downwardly flared drip flanges or bells ..

K K. This hanger is preferably of hard rab-
ber, thereby forming an additional means of
insulation for the trolley-wire. The length
of the hanger'is such that the wire is sus-
pended above the lower edge of the guard-
rail, and is concealed and protected Dby the
latter, so that a wire or rod inserted in the
slot cannot come in contact with the trolley-
wire. Furthermore, the wire is suspended
above the center of the conduit, and there-
fore out of the way of water or rubhish which
may collect in the bottom of the conduit.
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" Any moistare which may collect upon the

hanger will not drop upon the wire, but will
be carried outward by the drip flanges or bells
and dropped upon each side of the wire.
The guard D is provided at its top with a
row of perforations L L, which serve to ven-
tilate the chamber M, which isformed between
the guide and the side of the condunit, and
enable the bracket, hanger, and wire to dry.
The trolley-arm N is provided at its Jower
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end with a U-shaped extension O, upon the
end of which is mounted the trolley P. This
U-shaped extension enables the trolley to be
carried in rear of the guard and above its
lower edge, whereby when the trolley-arm is
raised until the trolley is in contact with the
wire the moisture from the outside cannot
reach either thewire orthe trolley, and there-
fore a perfect electrical contact is always
maintained. The trolley-arm cannot convey
moisture from the outside to the trolley, ow-
ing to the U-shaped extension.

Trom the above description it will be seen
that the wire is suspended above all accumu-
lations of water and rubbish in the conduit,
and isprotected from drippings by the double
Dell-hanger. Furthermore, the wire is doubly
insulated from the conduit by means of the
block and hanger, and therefore there can be
no appreciable deflection of the current
through the supports. Furthermore, the high-
est point of the bracket is at the point of its
connection with the hanger, and therefore the
bracket drains toward the side of the conduit
and the hanger drains from the edges of its
Dbells, thus preventing the wire from being
connected with the side of the conduit by a
filmi of water. Furthermore,the wire is pro-
tected froin an aceamulation of moisture on
its surface,and the trolley is carried above
the reach of water in the bottom of the con-
duit, and therefore there is nothing to inter-
fere with a perfect contact between the trol-
ley and the wire.

The resistance which a small wire offers to
the ecurrent and the impossibility of support-
ing heavy wires above the surface or over
head have proved to be serious obstacles to
overhead electric systems, for the reason that
a large percentage of the power is lost in
overcoming the resistance of the conductor;
but when the wire is placed under ground
and thoroughly insulated, as above described,
the brackets may be placed as close as is nec-
essary to support a wire of a suitable size,
arid therefore the item of resistance will be
of less importance. Furthermore, the effect-
iveness of an inclosed wire is greater than
that of a wire which is exposed to the air,
for the reason that in the latter case a por-
tion of the current is carried off by or isdis-
tributed into the air.

When the trolley-wire is supported asabove
described, -all swinging or dancing is pre-
vented, thus enabling the trolley to maintain
an even and perfect contact therewith
throughout. The trolley-arm is guided stead-
ily in the slot, and therefore all jumping of
the trolley from the wire is avoided. This
feature is of importance, for the reason that
each time the trolley leaves the wire and
strikes it a spark passes between them, the
effect of this being to burn the wire and ren-
der it liable to breakage.

Trom the above description it will also be
seen that the danger to life is reduced to a
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minimum, for the reason that the insulation
of the wire is perfect and there is no way by
which the wire can be reached through the
slot.

The wire and supporting devices occupy
but a small portion of the space within the
conduit, as will be seen by referring to the
drawings, and therefore the remaining space
may be utilized by telegraph, telephone, and
electric-light companies for their wires with-
out interfering with the traction-road. In
the drawings I have shown a number of hooks
or brackets on the side of the conduit for the
use of companies desiring subway space. If
desired, the other slot-rail C may also be ex-
tended to form a guard to protect these wires
from moisture and prevent them from being
reached through the slot.

Having thus described my invention, what
I claim, and desire to secure by Letters Pat-
ent of the United States, is—

1. In combination with a conduit or sub-
way, the guard-rail and the depending hang-
ers arranged between the said rail and the
adjacent side of the conduit and terminating
above the lower edge of the rail, having the
trolley-wire secured to their lower ends and
provided above the same with bell-shaped
drip flanges or guards, as set forth.

9. In combination with a conduit or sub-
way, the brackets secured to the side of the
same, the hangers suspended from the ex-
tremities of the brackets and provided with
drip-flanges and having the trolley-wire se-

.aured totheir lower ends, substantially as and

for the purpose specified.

3. The combination, with a slotted conduit
provided with a guard D, of the brackets se-
cured to the side of the conduit and termi-
nating near the outer edge of the guard, and
the double bell-hangers connected to the ends
of the brackets and having the trolley-wire
secured to their free ends, substantially as
and for the purpose specified.

4. The combination, with a slotted conduit,
of insulated brackets, the hangers of insulat-
ing material depending from the free ends of
said bracketsand provided with bells or flared
flanges, and guard-rails arranged between the
hangers and the slot in the conduit and ex-
tending below the lower ends of the former,
substanfially as and forthe purposespecified.

5. The combination, with a subway or con-
duit provided with a trolley-slot, of the guard-
rail arranged on one side of the said slot and
provided with ventilating-perforations, the
hangers and brackets arranged between the
guard-rail and the adjacent side of the con-
duit, and the trolley-wire attached to said
hangers, substantially as specified.

In testimony whereof I affix my signaturein
the presence of two witnesses.

JOHN J. MILLER.

Witnesses:

WiLLiaM I*. ROBB,
Wu, B. Cox,
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