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UNITED STATES PATENT OFFICE.

SAMUEL H. HARRINGTON, OF NEW YORK, N.

Y.

ELECTRIC BOND FOR RAILWAY-RAILS.

SPECIFICATION forming part of Letters Patent No. 608,258, dated August 2, 1898, '
| Application ﬁled D-ec__ember 10,1896, WSerial No. 615,085, (No model.)

To all whom it may concern:
Be it known that I, SAMUT

| 1"681(]_11]'3‘ in the city, county, and State of New

IO

I5

York, hzwe invented a certain new and use-
ful Improvement in Klectric Bonds for Rail-

~way-Rails, of which the following is a true

and exact description, reference bemn' had to

the accompanying dl awings, which TForm a

part thereof.
My invention relates to the bondmﬂ' of rail-

way-rails, and has for its object to plowde a

bond which will secure a large surface con-
tact with the rails, while hewmn a relatively
small cross-sectional ar ea, also one which can

~ be secured to rails already in place readily
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. Fig. Sisasimilarview showmﬂ' the rail- bond 111'
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and with the least possible disturbance of the |
street-surface; and myinvention further con-
~ sists in var 10115 details of construction, which |

will be best understood as described in con-
nection with the drawings, in which my im-
proved bond is 1llustmted and in which—
FFigure 1 is a perspectwe view of two abut-
ted r ail ends, showing my bond in place. Fig.
2 18 & Cross- sectlonal view taken thwuﬂ'h a
railand through two rail-bonds secured in 1 the

webof the rail. Fig.3isanend view of theup- |

perrail-bond ferrule showninFig.2. TFig.4is
an enlarged side view of the bond ferr ule COn-
str ucted as ‘shown in the lower part of Fig. 2

sectlon and showing the end of the rail-bond
inserted in the felrule
of the end of the rail-bond, showmﬂ‘ in some-
what exaggerated form the shape of the end
when brought to final operative position, also
the devices which I prefer to employ for im-
parting the desired shape to the bond ends.
I'ig. 71s a cross-section on the line 2 « of Fig.
6. Iig. 8 1s a cross-section on the line ¢ of
Fig. 6. TFig. 9 is a diagram illustrating the

1elat1ve contact area bebween the bond and

the web of the rail which is secured by my
construction as contrasted with the contact
area attainable when the bond is inserted in

a perforation made at right angles to the
plane of the rail-web and the relative area of

which is indicated in Fig. 10.

A indicates the web of a rallway-rail, the
form shown being that commonly used for
electric street- mllwa,ys |

A’ indicates a perforatmn formed throu cgh

| 2L . HARRING-
TON, & citizen of the Umfed States of America,

Flﬂ‘ 6 is a side view

l the web of the rail-and in a dueetlon such

r

that its axis will lie at an acute angle to the

| plane of therail-web. The center hne Or aXi8

of the perforation A’is preferably made to lie
at such an angle to the plane of the web itself
as would result in its clearing the head of the
rail lying above it, so as to pelmlt of the in-
sertion of the bond in rails already in place
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and with a minimum disturbance of the street-

surface. -

At A2 Fig. 2, I have indicated a 10@&1}1011
for the anwulally set perforation at the Junec-
tion of the web and base of the rail. This
position is advantageous as giving a lar oe
area to the walls of the pelfomtlon

‘B indicates the rail-bond or, as I shall here-
inafter referto it,the ““rail- bond body,” which
descriptive term T use because in my pre-
ferred construction I make up my bond of
one or more rods B3, the ends of which fit
into ferrules, (111dmated at K,) said ferrulesin
turn fitting into and makmﬂ' close contact
with the perforatlons A’ in the rail-web. I
prefer to use these ferrules as a part of my
bond because, in the first place, they enable
me to secure the bonds to the rail more con-
Vemently and more efficiently and because,
in the second place, they enable me to secure
a larger surface contact with the rail than
would be practicable between the rods mak-
ing up the body of the bond and the rail-web
Wlthout unduly increasing the sectional area
of these rods, or in the altewa,twe forming

| them of irregular section, which would ma-
terially increase their cost.

It will - be obvi-
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ous, however, that the ends of the bond-body

can be made to

it directly into the perfora-

‘tions A’ of the rail-web without the interpo-

sition of the ferrule and that the very mate-
rially increased surface contact between the
body of the rail due to the insertion.of the
bond in the obhquely-lymﬂ' perforation, which
18 one and an important feature of my inven-
tion, would be attained in this way. It will
also be understood, of course, that I form
my bond-body and bond-ferrules of metal of
greater conductivity than the iron or steél of
Whmh the rails are made, copper being pre-

ferred for the purpose 11013 only on. accounb

of its great conductivity, but also by reason
of 1its Softness a quality which peculiarly
adapts it for usein the manner to be herein-
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after described in connection with my appli-
ances and their mode of use in securing the
bond in place in the rail.

I form the ferrule K, as shown, with a shoul-
der I’ on its inner end lying at the same an-
ole with the center line of the ferrule as that
which the perforation A’ formswith the planc
of the web A, so that when the contacting
body (indicated at I£*) of the ferrule is In-
serfed in the perforation A’ the shoulder
K will lie against the face of the rail-web.
This feature, however, I do not claim or con-
sider essential. Through the center of the
ferrule I form one or more longitudinal per-
forations &%, one being shown in the lower
part of I'ig. 2 and Iigs. 4 and 5, while three
such perforations I£% are shown at the upper
part of I'ig, 2 and in Ifig. 5. The number of
perforations E’ will depend, of course, upon
the number of rods I3 used to form the body
of the bond, and I may state that I prefer to
employ two or more such rods, because I thus
sceure at the same time greater conduetivity
for a given area of metal used in making the
bhond and am enabled fo use copper rods of
less cost than would be single rods of the nec-
essary scetion.

The body of the ferrule should be made of
such a leneth as will result when 1t is driven
into place in the rail-web in its outer end pro-
jecting beyond the outer face of the rail-web,
and I prefer to form slots or cuts, as indicated
at ¢, in this projecting part of the ferrule for
the purpose of facilitating the spreading of
the projecting end, so as to prevent the with-
drawal of the ferrule from the perforationin
the rail-web.

Et indicates a transverse perforation
through the inner end of the ferrule, the pur-
pose of which will be deseribed hereinafter.

The ends of the rods Ib making up the body
of the bond are of course to be inserted in
the holes 2 in the ferrules, and the fit be-
tween the ends of the rods 15 and the ferrule-
holes should be made as close as possible com-
patible with the freedom which the rods 13
should have to move longitudinally 1n the
ferrnles. Ilavinginserted the rod endin the
ferrule, as shown in Ifig. 5, and thrust it for-
ward, so that its end will extend some dis-
tance beyond the outer end of the ferrule, the
extreme outer end of the rod is expanded, so
as to give it a taperced and substantially con-
ical form, the purpose of this being twotold—
first, to prevent the withdrawal of the rod
cnd from the ferrule, and, second, to provide
a means whereby the retraction of the rod
end into the ferrule will not only make a very
close contacet between the ferrule and rod, but
will also act to wedge or press upward the
free end of the ferrule, so as to male 1t grip
upon the outside of the rail-web, as is indi-
cated in Ifig. 2. The desired expansion of
the rod end to the substantially conical form,

as indiecated at I, may be effected in any

convenientway., Preferably,however,I form
the end of the rod > with a longitudinal slof,
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as indicated at 3%, and I insert a wedge in the
slot, which will force the parts on cach side
of the slot outward, as is indicated in some-
what-exageerated formin Fig. 6. Preferably
also I extend the slot considerably farther up
the bar than the Iength of the portion to be
expanded, and I insert in this prolonged slot
a folded piece of sheet-copper, as indicated
at C, inserting in the end of the fold an ad-
ditional plate or wedge of copper, as indi-
cated at C'. In Fig. 5the folded copper plate
C and wedge C' are represented as partly in-
serfed, and in Fig. 6 as entirely inserted, In
place in the slot of the rod end I3'.

It will readily be understood that the above-
described plan of inserting the wedge-piece
is onc which insures the retention of the
wedge 1n the rod end.

The expanded end I3’ of the rod ID may be
relied upon to prevent the refraction of the
rod through the ferrule; but it is advisable
to provide also against the rod being loreed
forward in the ferrule after the bond 1s in
place, and while any retaining deviee may be
employed for this purpose I prefer the deviee
illustrated in the drawings and consisting in
a transverse hole or perforation 1Y) formed
through the rod I3 at a part which comes at
or near the inner end of the ferrule. This
may lie immediately outside of the ferrule,
but preferably I place it so as to come oppo-
site to a transverse perforation E formed in
the inner end of the ferrule, and after the rod
B has been retracted in the ferrule to the de-
sired extent IdriveapinD (sce IFig. 7) through
the perforation 134, which will expand the rod
B, as indicated at DI*, and elfectually loclk 1t
in place at the inner end of the ferrule.

In using my improved bond the necessary
perforation is first formed in the rail and the
rod or rods D inscrted through the perfora-
tions in the ferrules, but not 10Lmeted there-
in, so as to bring tho w cdeing portion into
operation against “the outer end of the ferrule.
The ferrules are then inserted in the perfora-
tions in the rail-web and, fitting closely there-
in, are driven home until the shoulder E' rests
in contact with the inner face of the web, as
shown, for instance, in Fig. 4. This driving
in of the ferrule will have the elfeet of com-
pressing it around or upon the rod or rods b
passing through it. Then the ends of the rod
or rods I3 are retracted or drawn inward
through the ferrules—an operation which
should be performed by means of a tool or ap-
pliance which while drawing the rods I in-
ward will at the same time press against and
prevent the refraction of the ferrules £, As
the ends of the rod I arc retracted the deeper
portion B’ will be drawn into the outer end
of the ferrules and will expand these outler
cnds, pressing them tight against the perfo-
rations in the rail-web and so expanding the
free end of the ferrule as to cause it to lap
over and engage with the edges of the perfo-
rations. This expansion ol the outer end of

the ferrule may be facilitated by the slots ¢,
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which I form in it. After the rod or rods B |
are retracted to the desired extent the pins D

- are driven into the perforations B¢, expand-

10

ing the metal of the rods and causing it to

tightly engage the inner end of the ferrule.

~ Having now described my invention, what
I claim as new, and desire to secure by Letters
Patent, is—

L. In an electric bond for railway-rails the
combination of an iron or steel rail having a
perforation formed in it at an acute angle to
the plane of the web of the rail with a bond
formed of metal having greater conductivity

than the metal of the rail, said bond bein gin-

serted in and brought into close contact with
the sides of the perforation in the rail, all sub-
stantially as specified and so asto provide an
enlarged contact-surface between the rail and

~ bond.
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- 2. In an electric bond for railway-rails the
combination of an iron or steel rail having a
perforation formed in its web at an acute an-

- gleto the plane of the web with a bond formed

of metal having greater conduetivity than the

metal of the rail, said bond being inserted in

and brought info close contaet with the sides
of the perforation in the rail-web, all substan-

tially as specified and so as to provide an en- |

larged contact-surface between the rail and
bond. | |

3. In an eleetric bond for railway-rails the

combination of an iron or steel rail having a

- perforation formed in it at an acute angle to

the plane of the web of the rail with a bond-
ferrule formed of metal having greater con-

ductivity than the metal of the rail, said bond- |

ferrule being inserted in and brought into

~close contact with the sides of the perforation |

in the rail, and a bond-body also formed of

metal of greater conductivity than that of the
rail, said bond-body being inserted in the fer-
rule. . - |

4.-In an electric bond for railway-rails the
combination of an iron or steel rail having a
perforation formed in its web at an acute an-

‘gle-to the plane of the web with a bond-fer-.

rule formed of metal having greater conduc-

tivity than the metal of the rail, said bond- _

ferrule being inserted in and brought into
close contact with the sides of the perforation
in the rail-web, and a bond-body also formed
of metal of greater conductivity than that of
the rail, said bond-body being inserted in the
ferrule. . | -

9. The combination with a bond - ferrule

‘adapted to enter and fit in a rail-perforation

with a bond-body passing through and mov-
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able in said ferrule said bond-body havin oits -

‘extreme end spread into substantially conical
form so as to make a tight wedging contact
with the ferrule when retracted into it said

‘bond-body end having also a transverse per-
foration as B*arranged at the part which lies -

at'or near the inner end of the ferrule and a

‘pin as Dadapted to entersaid perforation and

spread the metal of the bond-body.
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6. T'he combination with a bond - ferrule

adapted to enter and fit in a rail-perforation
with a bond-body passing through and mov-

‘able in said ferrule, said bond-body having
13 extreme end slotted as at B®and a wedge,
as C (', arranged to lie in said slot and spread

the end of the bond-body:. o
- SAMUEL H. HARRINGTON.

Witnesses:
LAVINIA® JACKSON,
CHARLOTTE BECKER.
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