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UNITED STATES

PaTENT OFFICE,

COURTLAND SKINNER, OF CHICAGO, ILLINOIS.

ELECTRIC RAILWAY.

SPECIFICATION forming part of Lettets Patent No. 577,885, dated March 2, 189%.
Application filed May 27,1895, Serial No. 550,751, (No model.)

To all whom it may concern.:
Be it known that I, COURTLAND SKINNER,

a citizen of the United States, and a resident

of Chicago, Cook county, Illinois, have in-
vented certain new and useful Improvements
in Electric Railways, of which the following
is a full, clear, and exact description, refer-
encebeing had to the accompanying drawings.
- My invention relates to that class of elec-
tric railways in which the current-wire is laid
alongside the track and from which the cur-
rent is picked up by the car only at the point
where the car happens to be, either while in
transit or stationary. :
The object of my invention is to simplify
and make more practicable this class of elec-
trie railways, and this I accomplish, first, by
circuit-closing devices located at regular in-
tervals apart, which are directly lifted by the
car as it passes over them, whereby an elec-
trical connection is established therethrou gh
with the current-wire, and which are returned
to their normal position cut of the way of or-
dinary trafficand out of engagement with said
current-wire as the car recedes therefrom,
and accomplish, second, by so constructing
the parts of my invention that there is abso-
lutely no danger of any accidental short-cir-
cuiting of the circuit due to the presence of
moisture or otherwise, and the said cireunit-
closing devices can readily be removed, re-
paired, and replaced without impairment, of
the system or danger to the person, substan-
tially as hereinafter fully described and as
illustrated in the drawings, in which—
Figure 1 is a side elevation of a track with
my improvements placed alongside of the
same and a side elevation of a car having
means for engaging said improvements, Fi g.
2 is a horizontal transverse section thron gha
couple of the boxes, illustrating the manner
of keeping said boxessupplied with lubricant.
Fig. 8is a vertical transverse section through
said box. Fig.41isa plan view of one of said
boxes. Fig. 5isaside view of said box, look-
ing at the side next the rail. Fig. 6 is a de-
tail view showing a longitudinal section of
one end of the articulated tram, plow on the
end of the same, and attachments connected
to the latter. Fig. 7 is adetail view showing
a cross-section of one of the links of the ar-
ticulated tram with the upper portion of the

circuit-closing bolt within the embrace of the
overhanging part of said link. Fig. 8is a de-
tail view showing a plan of the lower end of
the cireuit-closing bolt and conjunctive de-
vices. Tig. 9 is a section through the end
link of the trolley-tram, which keeps the cir-
cuit-closing bolt elevated during the passage
of the car. Fig. 10 is a longitudinal sectional
view of the circuit-closing bolt. Fig. 11 is a
view showing an elevation of the box and the
lower end of the plow of the current-collect-
ing devices, a cross-section of the rail and
the current-wire conduit, and showing the
relative position of the said several parts.
Inthedrawings, A represents the rail along-
side of which the current-wire is laid, and B
represents this carrent-wire, which is Iaid in
the bore of a packing @, of suitable insulat-
ing material, of the pipe b. The sections of
pipe b are preferably about fifteen feet in
length and are connected by T-couplings c,
the lateral take or offset ¢’ of which is exte-
riorly screw-threaded and tapped into the
sealed box C, into which the circnit-closing
devices of my invention are placed. Placed
centrally in this T-coupling ¢ is a core d, of
copper or other sunitable material, which has
its alining arms bored out centrally and has

the lateral arm ¢’ extending flush with the-

edges of the offset ¢’ of the coupling, as shown.
This core is thoroughly insulated from the
shell of the coupling ¢, and the end of its lat-
eral arm d' is preferably recessed longitudi-
nally and centrally, so as to receive the ta-
bered shank of the removable electrode or
contact-piece e. Of course this arm d' could
be extended into the box C and the necessity
for the removable contact-piece be dispensed
with.
cause there is a possibility of the current arc-

ing at this point and the consequent injury:

to the electrode resulting therefrom. By
making such electrode removable when in-
jured it can easily be replaced.

The current - wire B may extend -clear
through the alining arm of the T-shaped core
d; but I prefer, because of the ease of con-
structing the same, to make the wires in sec-
tions, each of a length slightly greater than
the sections of pipe b, so that the ends of the
wire extend beyond the ends of the pipe, and
then, in constructing my improved system,

I much prefer its use, however, be-
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insert the ends of the sections of current-
wire into the bore of the alining arms of the
copper core d, and thus electrically couple to-
gether the ends of the sections of current-
wirethe entire length of the system.

The box C can be cast metal or other ma-
terial, with the bottom already in. I prefer,
however, to take a suitable length of iron
piping of the desired diameter and to pro-
vide the ends with exterior screw-threads.
The lower end I permanently elose by a suit-
able head C', serewed over or into the same,
and the upper end of the box I close by a
cover E, which screws over the same. The
top of this coveris made very thick, so asto
withstand the traffic over it, and its under
side is provided with a depending guide-boss
F for the vertically reciprocal eircuit-closing
bolt G. This circuit-closing bolt G is prefer-
ably cylindrical throughout its entire length
except its ends. Its upper end is provided
withahead E', madeintegral therewith,which
projects laterally toward the rail A, and is
provided with horizontal wings extending in
opposite directions from said laterally-pro-
jecting part of the head parallel with the rail.
This head of the bolt is normally seated ina
depressed portion of the cover K, and the un-
der surface of the wingsof the latter are bev-
eled from their ends toward the laterally-pro-
jecting parts of said head. The bolt when
in its normal position extends from its head
B/, the top of which is then on the same plane
as upper surface of the cover, toa point very
near the bottom of the box, where it is pro-
vided witha collar f, as will hereinafter more
fully appear. Between its ends it is thor-
oughly insulated with hard insulating mate-
rial ¢', and passes centrally through a section
of metallic. tubing ¢, which terminates a suit-
able distance. from the ends thereof, so as to
avoid the possibility of becoming electrically
connected with either said head E’ or collar
7, as shown. This tubing g has its lowerend
edges. flanged, and between said edges and
the lower end of boss T a spring %' is coiled
around it, which keeps said bolt normally de-
pressed, and said tubing comes mostly in con-
tact with and is subject to the greatest wear
as the bolt G is moved up and down in its
bearings or guide-boss F, which latter be-
tween its ends is packed with a suitable soft
packing @, as shown. This collar f on the
lower end of the bolt G has a bifurcated arm
f'projecting laterally therefrom, which passes
on either side of a steadying-bar I, which is
insulatedly secured in the boss I and depends
down therefrom parallel to the bolt on the
side thereof opposite the rail.

Immediately below the collar fon the lower
end of bolt G and pivotally connected thereto
by means of lugs ¢, which come on opposite
sides of the. arm f' of said collar, (through
which the pintle-bar of said connection
passes,)is the hinged electrode K. Thiselec-
trode is kept normally pressing against the
lower end of the bolt G by a suitable spring

577,885

j, and its free end extends such a distance be-
yond the plane of the sides of said bolt to-
ward the rail that when said bolf is lifted to
the limit of its upward movement by suitable
means carried by the car said electrode K
comes in contact with the contact-piece ¢ and
takes the current therefrom, and, through the
bolt, closes the circuit from the current-wire
to the car. Of courseitis apparent that this
hinged electrode could be dispensed with and
a projection on the lower end of bolt G be
substituted. I much prefer the use of the
hinged electrode, however, because the lat-
ter permits of sufficient amount of vertical
movement of the bolt due to the jolting of
the car as it passes over the same.

Besides the difficulties of construetion
which I overcome by my improvements one
of the great difficulties to contend with is the
presence of moisture or water in the recep-
tacles or sealed conduits in which are the cir-
cuit-closing devices of the class of electric rail-
ways to which my invention belongs. The
congtruction hereinbefore fully described
overcomes this difficulty to a great extent,
but in order to avoid it entirely I keep the
boxes C filled with oil.

It is evident that the cover of the boxes
could be very easily removed and the boxes
filled with oil from time to time. I preferto
conneet the boxes by means of a passage in
the pipes in which the current-wire is placed,
which communicate by means of suitable
duets in the T-coupling with said boxes. 1
male the oil-passage in the pipes b by mak-
ing the. bore ¢ of the packing greater in diam-
eter than that of the current-wire and malk-
ing said packing terminate a slight distance
from the ends of the pipes, so that when the
latter are serewed to their limit into the T-
couplings there will remain an annular space
r, which readily fills with oil from the boret.
This annular space communicates with the
interior of the boxes by means of ducts or
passages s s, made through the packing of
the T-couplings, as shown. Thus the ne-
cessity of filling each box separately isavoid-
ed, and the same may be filled by pressure
from the power-house or some other suitable
point.

It has before been stated that the bolt G has
to be raised by the passing car to close the
eircuit between the current-wire and the elec-
trical-transmission devices on the car. The
means employed to do this consists of a plow
H, which gradually rises or slopes from a
point just outside of the rail next which the
boxes C are placed, so that as the car moves
along the point can come under the beveled
wing of the head of the bolt G, and after the
manner of a moving wedge force up the bolt
until it has been lifted to such a height that
the circuit is established therethrongh. The
plow does not come in electrical contact with
bolt G except through the head E’ of the lat-
ter. The insulating material surrounding the
upper end of the belt immediately below the
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head prevents any lateral current between
the plow and bolt. Theslope orincline of the
plow terminates when the point is reached at
which the bolt will reach the limit of its raised
position. There is one of these plows located
at each end of the car and their upper ends
are connected by astraight tram 3, upon which
the head of the bolt G slides and imparts its
current, which is taken therefrom by suitable
electrical connections to the motor and from
thence to the rail of the track in the usual
manner. In order to prevent the plows from
carrying the current back to the rail adjacent
to which the boxes are placed and shunting
the circuit, and in order to keep the head of
the bolt on the tram 3, I provide the same with
an overhang guide 4, which rises from the
edge of the tram opposite that against which
the vertical part of the bolt comes in contact,
and at a suitable point it extends laterally
and horizontally over the plane of the top of
the bolt-head and then down slightly, so as to
bear against the opposite side of the bolt-
head, so as to prevent it from acecidentally
working sidewise off said tram. When the
bolt reaches the following end of the trolley-
tram it first passes out of contact with the
same, then is given a preliminary downward
push to move the electrode K out of contact
with the contact-piece ¢, and then, finally, the
bolt is pushed downward to the limit of its
downward movement. This I accomplish by

means of an initial depressor 15, one end of

which is connected to, but insulated from, a
post 16 arising from the upper articulated end
of the plow. This depressor 15 is preferably
made of flat metal, and is twisted so as to pre-
sent its broad surface to the bolt, as shown,
and its free end is bent slightly downward,
just so as to cause the holt to move out of
engagement with current-wire. Secured to
the back of depressor 15, but insulated there-
from by means of the insulating material 2,
is the main depressor 3, against which the
head of bolt strikes after it has been pushed
down by the depressor 15 and electrically dis-
connected from the current-wire. Depressor
51is of such length and shape, substantially as
shown, as to push and to return the bolt to
the limit of its downward movement or to its
normal position again.,

It is apparent that at the curves of the
track of the system in which my improve-
ments are to be used the boxes would have to
be located differently than as hereinbefore
described with reference to a straight track.
While not considered absolutely necessary, it
is advisable to locate the plows opposite the
ends of the car-axles and to $o construct the
same and the tram connecting them that they
will describe a curve practically conforming
tothatof the tracks as the car goes around the
curve, and thus avoid the necessity of arrang-
ing and locating the boxes other than next
the rail. This result I accomplish by joint-
ing the tram or making it consist of a suit-
able number of links 6 6 6, which are articu-

lated in such manner, substantially as shown,
as to permit lateral movement, but not ver-
tical. Kach of the links 6 has an overhang-
ing guide structure, like that referred to here-
inbefore when describing the straight tram,
80 as to prevent the bolt becoming displaced.

70

Now it is apparent that this jointed tram -

could not curve or change its position from a
straight line unless its conneciion with the
plows was made extensible. I accomplish
this by making the upper pivoted portion 7
of the plows extend horizontally a suitable
distance,which in cross-sectionisan inverted-
U shape, and providing a longitudinally-ex-
tending bar 8, which comes within the chan-
nel of said portion 7. Thelink 6, connecting
to this part 7 of the plow, has a longitudinal
extension 9, which works in the channel of
part 7 and which has a lug 10 arising from
its end through which bar 8 passes. Now
surrounding bar 8, between lug 10 and a head
on the end of said bar, is a strong spring 12,
which is compressed when the jointed tram
iscurved and which immediately restores said
tram to a straight position when the curve of
the track is past. - This curvature of the tram
is caused by the bolts, to the position of which
the tram must conform as the car moves
around the curve, ‘

My invention, as hereinbefore described, is
practicable, because there can be nothing to
prevent its being raised and nothing to pre-
vent its being shoved down into its normal
positionagain. Besides this, it will be noticed
that the boxes being filled with oil there can
be no fear of any of the parts of my invention
becoming rusted by reason of the presence of
water or excessive moisture, and, further, the
oil thoroughly insulates the parts one from
the other. :

It will be understood and appreciated that
changes in the construction of my invention
may be made, but all such changes not con-
stituting a departure from the principle of
my invention I claim as coming within the
scope of the same.

The upper end of the vertically-movable
bolt G is so formed that the side of it oppo-
site that from which the head projects pre-
serves its cylindrical form to the very top,
and the portion of the guide-opening in the
cover in which this upper portion of the bols
normally rests is inset in the ledge or shoul-
der made by depressing the top surface of the
cover next the rail, as shown. The side of
this portion of the guide-opening nearestthe
rail and the face of said shoulder are prac-
tically on the same vertical plane.
will be seen, considering the fact that the np-
per endof the bolt exactly fits its guide-open-
ing, that no dust or dirt or debris of the road
can get inunder it to prevent its return to its
normal depressed position.  As no foreign
substance can find lodgment under the head
of the bolt because of the fact that the plow
keeps the bed beneath the same clean, there

Thus it
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structed return of said bolts to their original
positions. The importance of this will be
clearly seen when it is understood that the
great difficulty heretofore experienced in get-
ting any sort of movable device in the sur-
face of the road to operate by engaging it
from the outside has been that the very de-
vieces employed to thus engage said movable
devices have proven the means by which the
dirt and debris of the road have collected
around them and impeded their free move-
ment and rendered them impracticable.

What I claim as new is—

1. In an electric railway, the combination
with a sealed receptacle,an insulated current-
wire, a lateral branchtherefrom entering said
receptacle, and a circuit-closing bolt movable
bodily vertically, but normally depressed in
said receptacle, of a car, motor therefor and
devices carried by said car for directly en-
gaging the top of and lifting said bolt, so as
to bring the same in electrical contact with
said lateral branch and close the circuit there-
through between said current-wire and car.

2. Inan electrical railway, the combination
with a.sealed receptacle, a current-wire, a ver-
tically -movable circuit-closing bolt, and a
spring-electrode hinged to the lower end of the
same, of a car, a motor therefor, and devices
carried by said car for directly engaging and
lifting said bolt so as to bring said hinged
electrode in electrical contact with said cur-
rent-wire and close the circuit from the latter
to the ear, and a vertically-movable circuit-
closing bolt normally depressed in said recep-
tacle, of a car, motor therefor, and devices
carried by said car for directly engaging and
lifting said bolt so as to close the circuit be-
tween said current-wire and car.

3. Inan electrical railway, the combination
with a sealed receptacle, a current-wire, a
normally-depressed, circuit-closing bolt mov-
able bodily vertically,and aspring-controlled
electrode hingingto thelower end of the same,
of a car, a motor therefor, and devices earried
by said car for, directly engaging and lifting
said bolt so as to bring said hinged electrode
in electrical contact with said current-wire
and close the circuit from the latter to the car.

4. In an electric railway, the combination
with a sealed receptacle, a current-wire, a
lateral branch therefrom entering said recep-
tacle, and a vertically-movable cireuit-closing
bolt, and a spring-controlled electrode hinged
to the lower end of the same, of a car, a mo-
tor therefor, and devices carried by said car
for directly engaging and lifting said bolt so
as to bring said hinged electrode in contact
with said lateral branch, and thereby close
the circuit from said current-wire to said car.

5. In an electric railway, the combination
with a sealed receptacle, a current-wire, a
lateral branch therefrom entering said re-
ceptacle and provided with a removable end
piece,a vertically-movable cirenit-closing bolt
normally depressed in said receptacle, and a
spring - controlled electrode hinged to the

lower end of the same, of a car,a motor there-
for, and devices carried by said car for di-
rectly engaging and lifting said bolt so as to
bringsaid hinged electrode in contact with the
removable end piece of said lateral branch,
and thereby close the circuit from said cur-
rent-wire to said car.

6. The combination with a current-wire,
sections of pipe within which said current-
wire is insulated, vertical eylindrical boxes
from which said wire is insulated but with the
interior of which it electrically communicates,
a head closing the bottom of said box, a cover
serewed to the top of said box having a guide-
boss depending therefrom, and a normally-
depressed circuit-closing bolt, so constructed
that when lifted it is insulated from said box
through the cover of which it moves, of a car,
a motor therefor and devices carried by said
car which directly engages and lifts said bolt
and thereby closes the cireuit between said
current-wire and car.

7. The combination in an electric railway
with a current-wire, sections of pipe within
which said current-wire is insulated, T -coup-
lings eonnecting said seetions of pipe, verti-
cal cylindrical boxes into which the lateral
arm of said T-coupling into which T-coupling
a branch of said current-wire extends, and a
normally - depressed vertically-movable cir-
cuit-closing bolt, which movesthrough the top
of said boxes, of acar, motor therefor, and de-
vices earried by said car which directly en-
gage and lift said bolt and thereby close the
cireuit between said current-wire and car.

8. The combination in an electric railway,
with insulated sections of current-wire, sec-
tions of pipe within which said sections of ¢ir-
cuit-wire are placed, T-couplings connecting
said pipe-sections, and a T-shaped metallic
core, insulated in said T-couplings for con-
necting the sections of current-wire, vertical
cylindrical boxes into which the lateral arm
of said T-coupling is tapped, and into which
the lateral arm of said metallic core extends
and a normally-depressed vertically-movable
circuit-closing bolt, which moves through the
top of said boxes, of a car-motor therefor, and
devices carried by said car which directly en-
gage and lift said bolt and thereby close the
cireuit between said current-wire and ear.

9. The combination in an electric railway
with insulated sections of current-wire, sec-
tions of pipe within which said sections of
wire are placed, T-couplings eonnecting said
pipe-sections and a T-shaped metallic core
insulated in said T-couplings for connecting
said sections of current-wire, the end of the
lateral arm of which is provided with a lon-
gitudinal hole, a removable contact-piece the
shank of which is seated in said hole, vertical
eylindrical boxes into which the lateral arm
of said T-coupling is tapped, and into which
the removable contact-piece extends, and a
normally-depressed vertically-movable cir-
cuit-closing bolt which moves through the top
of said boxes, of a car, motor therefor, and

70

75

8o

35

9o

95

100

105

I1C

115

I20

130



Io

15

20

25

30

35

40

45

5o

577,885 5

devices carried by said car that directly en-
gage and lift said bolt, and thereby close the
circuit between said current-wire and car.

10. The combination in an electric car with
an insulated current-wire, boxes from which
said wire is insulated but with the interior of
which it electrically communicates, and nor-
mally-depressed bolts movable bodily verti-
cally so constructed that when elevated they
are insulated from said boxes through the top
of which they move, of a car, motor therefor,
a plow on each end of said car, and a tram
connecting the upper ends of said plows di-
rectly engaging the upper ends of said bolts
and lifting them to said tram thereby closing
the circuit between said eurrent-wire and
tram. ‘

11. The combination in an electric car with
an insulated current-wire, boxes from which
said wire is insulated, but with the interior of
which it eleetrically communicates, and nor-
mally-depressed bolts, movable bodily verti-
cally, and so constructed that when in their
elevated position they are insulated from
said boxes through the tops of which they
move, of a car, motor therefor, a plow on
each end of said car, and a tram connecting
the upper ends of said plows which can curve
laterally but not vertically; said plows di-
rectly engaging the upper ends of said bolts
and lifting them to said tram and thereby
closing the circuit between said current-wire
and tram.

12. The combinationin an electric railway,
with "an insulated current-wire, boxes from
whichsaid wireis insulated but with the inte-
riorof which it electrically communicates,and
normally-depressed bolts movable bodily ver-
tically so constructed that when in their ele-
vated position they are insulated from said
boxes through the tops of which they move,
of a car, motor therefor, a plow on each end
of said car, a tram communicating with the
upper ends of said plows, and depressors in-
sulated from said car and plows; said plows
lifting said bolts and thereby closing the cir-
cuit between said current-wire and tram, and
said depressors depressing said bolts, as set
forth.

13. The combination with an electric rail-
way, with an insulated current-wire, boxes

from which said wire is insulated but with
the interior of which it electrically commu-
nicates, and normally-depressed vertically-
movable bolts so constructed that when in
theirelevated position they areinsulated from
said boxes through the tops of which they
move, of a car, motor therefor, a plow on each
end of said car, a tram consisting of several
links connecting with which are extensible
portions, substantially as described, said tram
capable of curving laterally but not vertically,
said plows directly engaging and lifting said
bolts, and thereby closing the circuit between
said current-wire -and tram, as set forth.

14. In an electric railway, the combination

with a normally-insulated underground cur-

rent-wire, a car, a motor carried thereby, and
collector therefor, of a normally depressed
and insulated current-closing bolt, movable
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bodily vertically, and insulated between its .

exposed ends, which when raised by said col-
lector eloses the circuit between said current-
wire and motor.

15. In an electric railway the combination
with a normally-insulated underground cur-
rent-wire, a car, a motor carried thereby and
collector therefor, of a normally depressed
and insulated circuit-closing bolt, movable
bodily, vertically and consisting of a central
metallic bolt, insulating material covering
the same between its exposed ends and a
metal casing or jacket surrounding said in-
sulation so as to leave the end portions of
said insulating material exposed and so as to
avoid contact with the ends of said bolt; said
bolt when raised by said collector closing the
circuit between said current-wire and motor.
. 16. In an electric railway the combination
with a normally-insulated underground cur-
rent-wire, a car, a motor carried thereby and
collector therefor, of a normally depressed
and insulated ecircuit-closing bolt, movable
bodily, vertically, and consisting of a central
metallic bolt, and insulating material cover-
ing the same between its exposed ends; said
bolt when raised by said collector closing the
circuit between said current-wire and a motor.

COURTLAND SKINNER.

Witnesses:

THEO. B. HELLER,
FRANK D. THOMASON.
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