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To all, whvorm, it may concern: 
Be it known that I, JOHN E. JLLOYD, a citi 

zen of the United States, residingat New York, 
in the county of New York and State of New 
York, have invented certain new and useful 
Improvements in Rail-Bonds, of which the fol 
lowing is a full, clear, and exact specification. 
This invention pertains to rail-bonds, and 

has particular reference to the means for fas 
tening the bond-wire to the rail. 
The object of the invention is to provide a 

simple and efficient fastening which may be 
easily applied. 

Heretofore in fastening the wire to the rail 
after the rail has once been put in place it 
Was necessary to dig up the earth on each side 
of the rail, so as to expose both sides thereof. 
The Wire could then be fastened by a screw 
and nut or by any other well-known means. 
The centralidea of my invention is to remedy 
this difficulty and to construct a bond-wire 
which may be firmly attached to the rail with 
Out exposing more than one side of the rail 
while the wire is being attached and which 
when inserted cannot be withdrawn without 
destroying the bond. 
The invention also comprehends other 

novel features, which will be more fully here 
inafter described, and pointed out in the 
claims. 

NotWithstanding numerous ways may be 
devised for attaining the desired result in 
Substantially the same manner as herein set 
forth, I have illustrated in the accompanying 
drawings what I deem to be the preferred 
forms of my invention, it being understood, 
however, that I do not limit myself to the 
forms herein shown. 

In the drawings, Figure 1 is a sectional view , 
of a rail, showing a wire attached thereto in 
accordance with my invention, the wire being 
substantially at a right angle to the rail and 
not in fixed position. Fig. 2 is similar to Fig. 
1 and shows the wire drawn to its fixed po 
sition. Fig. 3 is a sectional view of a wire 
attached at an oblique angle to the rail, the 
wire being loose. Fig. 4 is a side view of the 

Fig. 5 is similar to Fig. 3, but shows 
the wire in fixed position. Fig. 6 illustrates 
a modified location of the groove. 

Referring more particularly to the draw 
ings, C, represents the rail to which the Wire 

spond. 

is to be attached. A straight-bored hole Ca' is 
drilled through the rail at any desired point 
and at any desired angle. Although it may 
commonly be deemed best to dirill the hole at 
a right angle to the rail, nevertheless I have 
found it advantageous to drill the hole at any 
oblique angle, inasmuch as a greater contact 
surface is thereby secured. This, however, 
is not a material feature with my invention, 
for I deem it to be within the spirit and scope 
of my invention to drill the hole, and thus 
place the wire, at any angle. A washer b, 
having an annular shoulder or plate b', is 
adapted to be inserted in the hole a', the an 
nullar shoulder or plate resting against the 
side of the rail. This annular shoulder, it is 
obvious, may be dispensed with without de 
parting from my invention and any other 
suitable means for preventing the washer 
from being drawn or pushed through the hole 
in the direction opposite the wire be substi 
tuted therefor. Through washer b is a ta 
pered passage bº, broadening toward the end 
of the washer opposite that having the annu 
lar shoulder. Preferably this passage has two 
or more tapers or bevels, as illustrated in the 
drawings—that is, the sides of the passage 
taper outward from different points in the axis 
of the passage. The end of the bond-wire c 
is enlarged and swells outwardly to form a 
head, the latter having bevels or tapers or 
being formed to correspond with the tapering 
passage bº and the en largement being pref 
erably of slightly-larger diameter than the 
passage. Preferably the tapering of the end 
of the wire is so arranged that the outer taper 
(represented by c in the drawings) of the wire 
will fit the outer taper of the passage (repre 
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sented by bº in the drawings) just before the 
inner tapers of the wire and passage corre 

This, however, is a matter of adjust 
ment and may be varied to suit special con 
struction. · 

In operation the washer surrounding the 
wire is inserted in the hole a' and pushed or 
driven in until the shoulder b' rests against 
the side of the rail. Sufficient pressure is ex 
erted against the washer to hold it in place, 
and at the same time the wire is drawn in. 
When this is done, the outer enlargement or 
taper of the wire spreads apart the end of the 
washer, and the inner tapers of the wire and 
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passage fit tightly against each other, as illus 
trated in Figs. 2, 5, and 6. This causes a 
swelling of the washer against the rail and 
in consequence a tight fastening between 
the rail and wire. It will be found that the 
wire will not work loose by jarring or vibra 
tion, mor, in fact, from any cause short of ac 
tual violence; but in order to positively in 
sure the wire against working loose the metal 
of the washer and wire may be upset or ham 
mered together at the points of contact. A 
more convenient and effective way, however, 
is shown in Figs. 3, 5, and 6, where an annu 
lar teat or rim d is formed on washer b and 
an annular groove e is cut in wire c. When 
the wire is in fixed position, as shown in Fig. 
5, the metal of the washer may be pushed or 
pressed down to fill in the groove e, thereby 
effectually fixing the wire in the washer. The 
groove may, if desired, be so located as to be 
very near the end of the washer when the 
wire is in final position. This facilitates the 
filling of it with the metal of the washer, but 
of course is not as strong as the former con 
struction. In order to strengthen the fasten 
ing when the wire is to be placed at an angle 
to the rail, it will be found desirable to rein 
force the washer by forming thereon a shoul 
der b“ to rest against the rail, as illustrated 
in the drawings. 
The material of which the washer and wire 

are made is immaterial so long as a good con 
ductor of electricity is used; but I prefer to 
use some soft metal, such as copper, in order 
to facilitate the upsetting of the same, as be 
fore described. Likewise the angles of the 
tapering sides of the passage in the washer 
and on the wire may be varied at will. 

It is to be understood that I do not limit 
myself to the precise construction herein 
shown and described, as it is obvious that 
the various parts may be reversed or some 
parts omitted or well-known equivalents sub 
stituted therefor without departing from the 
spirit and what I consider to be the terms of 
my invention. 

55 

Having thus described my invention, I 
claim 

1. In a rail-bond, the combination with the 
rail and wire, of a flanged washer adapted to 
surround the wire and be inserted in the rail 
from one side, and means for forming afdange 
on said washer on the opposite side of the 
rail by drawing the wire into the washer, sub 
stantially as described. 

2. In a rail-bond, the combination with the 

rail and wire, of a flanged washer adapted to 
be inserted in the rail and provided with a 
passage tapering toward the flanged end 
thereof, said wire having a tapering or en 
larged end to fit said passage, for the purpose 
set forth. 

3. In a rail-bond, the combination with the 
rail and wire, of a washer adapted to be in 
serted in the rail and provided with a tapered 
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passage having i a plurality of tapers, said is 
wire having a tapered or enlarged end to fit 
said passage, substantially as described. 

4. In a rail-bond, the combination with the 
rail and wire, of a flanged washer adapted to 
be inserted in the rail and provided with a 
tapered passage having a plurality of tapers, 
said wire having a tapered end of slightly 
larger diameter than said passage, Substan 
tially as described. 

5. In a rail-bond, the combination with the 
rail and wire, of a flanged washer adapted to 
be inserted in the rail and provided with a 
tapered passage having inner and outer tal 
pers, said wire having a tapered or enlarged 
end to correspond with said passage in such 
manner that the outer tapers of said washer 
and wire will fit each other before the inner 
tapers fit, substantially as described. 

6. In a rail-bond, the combination with the 
rail, of a flanged washer provided with a pas 
sage tapering outward from the flange, said 
washer being adapted to be inserted in the 
rail, a wire having a tapering end to fit said 
passage, and means for preventing said wire 
from being drawn backward when once drawn 
into said passage, substantially as described. 

7. In a rail-bond, the combination with the 
rail, of a washer provided with a tapering 
passage and adapted to be inserted in the 
rail, a wire having a tapering end to fit said 
passage, an annular rim upon said washer, 
and an annular groove in said wire, substan 
tially as described. 

8. In a rail-bond, the combination with the 
rail and wire, of a washer adapted to sur 
round the wire and be inserted in the rail at 
an oblique angle thereto, and a shoulder upon 
said washer opposite to said angle adapted to 
rest against the rail, substantially as de 
scribed. . 

In testimony whereof I affix my signature 
in presence of two witnesses. 

JOHN E. LLOYD. 
Witnesses: 

C. V. EDWARDS, 
M. A. RYAN. 
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