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T0 [0” whom, it ntay concern. 
Be it known that I, JOHN H. BICKFORD, of 

Salem, county of Essex, State of Massachu 
setts, have invented an Improvement in Re 
turn-“fire Connections for Electric Railways, 
of which the following description, in con-' 
nection with the accompanying drawings, is 

g a speci?cation, like letters on the drawings 
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representing like parts. Y 
In the construction of electric railways it 

has heretofore been customary, so far as I am 
aware, to connect the return-wires leading 
from the track to the switch at the power 
house by means of suitable connecting-wires, 
the terminals of which are soldered to bonds 
which are employed to connect the rails of‘ 
the track. Such means of connecting the 
ends of these return-wires with the track is 
very insecure and more or less temporary, 
and. the solder-joint by means of which such 
connection is made adds a material resistance 
to the circuit which has to be overcome. It 
is desirable to use large ?exible cables as re 
turn-wires or connecting-wires between the 
track and switch at the power-house for the 
reason that they are more economical, per 
manent, and eifective, and said cables may’ 
comprise as many strands as may be desired; 
and this invention has for its object to improve 
the construction of electric‘railways to the 
end that a stranded cable may be connected 
directly with the rails of the track in such a 
manner that little or no resistance is o?ered 
or added to the circuit and that the connec 
tion when made is very secure and effective 
and is also permanent. 

In carrying out this invention the stranded 
cable leads from the usual switch at the power 
house to the track, and instead of connect 
ing the ends of the wires of said stranded 
cable to bonds which, connect the rails of the 
track, as above referred to, they are connected 
directly to the rails by means of solid ends or 
solid connectors which are secured to the ends 
of said wires. ' 

The solid ends or connectors which form 
the subject-matterof this invention each con‘ 
sist of a short piece or strip of wire or it may 
be a short rod or bar, having formed at one 
end a head which is provided with a socket 
into which the end of the wire is inserted and 
brazed, or it may be formed with a clamp to 

wire. 

engage the wire, thereby securing said solid 
end or connector to the end of the wire, and , 
having its opposite end formed with a head 
which is to be connected directly with the 
rail—as, for instance, said head may be ?tted 
into a hole provided for it in the web of the 
rail, ,and’then expanded—as, for instance, it 
may be formed with a socket into which a 
wedge of suitable construction may be driven 
to expand it, and thereby cause it to snugly 
?t the hole in the rail, and the outer end of 
said expanded head is or may be then upset 
for additional security, or the whole outer 
surface of the head may be upset and no 
wedge used. In other words, the head may 
be riveted into the hole in the web of. the rail 
being thereby expanded. 
Figure 1 shows in plan view the return con 

necting-wires which connect the track with 
the switch at the power-house, together with 
means embodying my present invention for 
connecting them directly to the rail; Fig. 2, 
a sectional view of one of the solid ends or 
connectors for the wires, and Fig. 3 a similar 
view of a modi?cation to be referred to. 
The rail a, of any usual or suitable con 

struction, is formed or provided with one or 
more holes arranged at suitable or convenient 
distances apart, four being herein shown. 
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' A stranded cable I) is employed, which also 4 
may be of any suitable construction and 
herein shown as having four strands or termi 
nal wires for each rail, as shown at b’, al 
though it may have more or less; but I de 
sire to include within the scope of this in 
vention a single wire. The solid ends or 
connectors by means of which the ends of 
these strands or wires 12’ are connected with 
the rails each consist of a short piece or strip 
of wire, or it may be a rod or bar 0, formed 
or provided at one end with a head 0’, having 
a socket into which the end of the strand or 
wire b’ is inserted and brazed, thus perma 
nently securing said end or connector to the 
wire, or the head may be made in the form 
of or as a clamp to engage the end of the 

The opposite end of the wire, rod, or 
bar 0 is herein shown as likewise formed‘ or 
provided with a head 02, which is designed to 
be introduced into one of the holes in the, 
web of the rail a,‘ and said head 02 is formed 
with a socket into which a wedge is driven to 
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expand said head (22 and cause it to snugly ?t 
the hole, and the outer end of said socketed 
head 02 is or may be then upset or clenched, 
as shown in Fig. 2, or the head 02 may be up 
set or riveted without using the wedge or plug, 
as shown in Fig. 3, and thereby expanded i 
the hole in the Web of the rail. - 
The manner herein shown of connecting 

the ends of the strands or wires with the solid 
ends or connectors is Very simple, and so also 
is the manner herein shown of connecting 
said solid ends or connectors with the rails, 
and the connection thus made by means of 
these solid ends or connectors is very secure 
and of a permanent character, and no soft 
solder is used to add to the resistance of the 
circuit. 
The stranded cable is herein shown as sep 

arated and several strands carried to each 
rail, and such construction is I deem impor 
tant. 

I clairn-— ‘ 

1. The stranded cable I), connectors ‘for 
connecting the ends of the strands b’ of said 

‘cable directly to a rail, consisting of short 25 . pieces of wire, rods or bars 0, connected at r‘ i 

one end with the strands b’ of said cable, and 
connectedat the other end to the rail, sub- : h l? 
stantially as described. 

2. The‘straudedcable b, separatedandhaw. 3o‘ 7 
ing several strands 17’, leading to each rail "a 
and solid ends or connectors substantially described, by which the ends of said strands 

are connected to said rails, substantially as ‘ 
described. Y 

In testimony whereof I. have signed my 
name to this speci?cation in the presence of ‘ ' 
two subscribing witnesses. ‘ 

JOHN H. BICKFORD.‘ ‘ ' 

Witnesses: ‘ 

WILLIAM H. GOVE, 
J OHN T. QUINN. 


