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1o all whom it may concern:

Be it known that T, HoMrareys MiLu-
KEN, a citizin of the United Stites, residin
nt New Yaork, in the ¢owity of New Yor
and State of New York, "have Ihvented or
discovered certain new and useful Inmprove-
ments In Rail-Bonds, of which tlie follow. |
ing iy u specification, réferénce heing had |
therein to the accunipanying druwings. i

This invention ‘ro'ntes to bonds for elec- |
tricully connecting the rails of electrie rail-
ways, and has for its ohject to provide o'
bond which may be made at a minimum
cost, which may be conveniently  soldered
to the mils, and which is of «iel constrae
tion ‘as to avoid being injured by worn
wheels and ivhich witl peemit of a feee flow
of the electvic enrrent.

To this end the improved boud i~ made
flat or compurrtively thin throughout, and
comprises a thin or flaf body whiclt is peae-.
tically of the same width as the terminnls
of the hond,

The iniproved hond, in its prefereed form,
comprises a series of looped strands of cop-
per wire made by winding the wive npon g
formier or mandrel, amd then fattening te-
grether the convolutions of wive thus formed;
but it iy consist of sheet copper Leut into !
proper shape and solid in the terminals of |
the hond, bt elosely slitted in the Lady lmr— |
tinn of the bond; or, for grester flesibility, |
the hond may consist of several thin layers |
af sheet coppery formed, ns just above e |
ferred tog and soldered together at tho ter- !

winalg of the bond,

In the accompunying drawings Figore 1
is nperspective view of n preferved form |
of the improved bond as it will appear
when finully secwred in place on the vails.
Fig. 2 is n perspective view of the sume ny
it will be preferably made, for convenience,
for being soldered to the rails, Fig. 3 in n
detail section on line 3—3, Fig. 1, through
the terminnl of the bomd, ™Y, 4 iy a por-
speetive view showing the ho.d in the form
in which it appess in Fig, @ and showing
o convenient forng of clamp v which the
bond way be Liekd to the vuils when being
soldered, :

Reforring to the dewings, 12 deneley the
it body portion of the improved boml, and
15 the terminals or end portions thereof,

The improved bonads i it pecfeered form,
comprises GG turns or cunvululiuns, nmking

132 strinds of #18 B. & 8. gdjge copper
wire, in ‘multiple, in otder to provide the re-

‘quired cross gectional and terminal dimen-

sions, nlthough it will ‘he understood. that
the nuiibér of strunds of ‘the improved bond
or the size of the Wire coinprising the same
may be varied us may be ées_i d. . In fat-
tehing the turns or copvolutions of the wire
together such convoliitions are doubled or
looped ut the terminal portions of the bond,
and to prevent the sepirntion of the wires
corposing the bond, while heing soldered
at the terminals. the douhled or looped por-
tions thereof e preferably held together
by meuns of strips 14 of sheet copper or
sheet tin passed through the loops and fold-

- ed over neriinst the faces of the fooped wires

ut or adjncent to the terminals; or the
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looped wires may be held together by wires .

pas~ed avonned the bodies of the bonds and
stitched or juined at frequent intevvals by
fine wires passing between the strands of
the bonds. "The said Jooped wires are then
soldered together at the terminals, to com-
plete the bondd, ‘

Yo provide for conveniently attaching the
improved bonds w the ails, by suldering or
hrazing, e terminals of the bonds ave pref-
erably hent wi rvight angles, or approxi-
nately 2o, to ths bodies of the bonds, as
shown in Fig. 2: so that when a bond is
clamped to the sides of the “balls™ of con-
tiguon. or adjacent ruils, as shown in Fig. 4,
for soldering, u cooling brush may be read-
iy applied benenth the terminals of the
bonds, und iy Le readily shifted or slid
from vne terminul to the other,  In solder-
inge bonds to 1ails it is nsual to apply a flat
Lrush wet with wateir beneath the terminals
heing soldered. to solidify the melted solder
porred onto the tetminal and prevent the
suime from running down und belng wusted;
but in some foruy of bonds lerctofore gen-
crally in use, it lng been difffeult, owing to
the forma of the bonds, to insert the cooling
brushes-in the desived positions beneath the
tertinals, aud it has heen inipossible in most
ot ull forms uf eands heretofore jn use to
conveniently slide or <hift (he cooling brush
from oue teeminnd (6 the other wlieh the
bouds are being solidered in places and this
objection to the cotivenient altachment of
the bouds 1o the rails is avoided in the pres-
ent improved  construclion  wherein the
bonds, when being soldered 1o the rails, have
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.use, owing to their greater radiating sur-

=]

their body portions extended out horizon-
tally, as shown in Figs. 2 and 4, but whicl
body portlions are subsequently bent dcwn
vertically as shown in Fig. 1.

Owing to the comparatively thin and flat
terminals afforded by the present improved
bond, and which flat terminals thus lie much
more closely to the bodies of the rails than
the terminals of the bonds heretofore gen-
erally in use, the ehances that said termi-
nals will be struck or injured by worn
wheels are reduced to a minimum. Also
the improved bonds, made in the manner
above described, and having flat bodies
which are practically of the same cross sec-
tional arca as the terninals of the bonds, re-
quire less copper in their construction for
conducting a given amount of current than
the bonds heretofore generally in use, by
reason of the fact that the material is more
cconomically distributed and the maximum
cross sectionual area is maintained through-
out. - These bonds are also adapted to cdrry
movoe current, with the same rise in tempera-
ture, than the bonds herctofore generally in

faces. Also these flat bonds have a greater
range of flexibility than the types of bonds
heretofore generally in use, and are less
likely to become loosened from the rails
owing to the shearing stress due to uncqual
expansion of -copper and steel, this flexi-
bility being due, as will be understood, to
the fact that the terminals of the bonds, in
their preferred form, are composed of small
wires, instead of being solid as in the bonds
heretofore generally in use. Moreover the
form of the present improved flat bond

makes the use of a bond shield, consisting |

of sheet iron secured under the heads of |
the track bolte rnre practicable than with |
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the types of bonds heretofore generally in
use.
Having. thus described my invention I

claim and desire to secure by Letters Patent: 45

1. A rail bond consisting of thin, {lat,

flexible terminaly and a relatively thin and

substantially flat body portion of substan-
tially the same width and thickness as the
horizontal cross section of said terminals.

2. A rail bond consisting of thin, flat, ter-
minals adapted for attachment to the ball
of a rail, and a laterally flexille, relatively
thin and substantially flat body portion con-
necting said terminals and normally de-
pending therefrom.

3. A rail bond consisting of terminals
composed of a series of vertically arranged
strands of wire adapted for attachmenti to
the side of the ball of a rail and a body por-
tion compriging depending continuations of
said strands, said strands being continuous
between said terminals.

4. A rail bond consisting of thin flat ter-
minals and a relatively thin and approxi-
mately flat body portion of substantially
the same width as the terminals, said bond
being composed of a series of strands of
wire doubled on themselves at the terminals
of the bonds, combined with strips of shect
metal passing throngh the Jooped portions
of said wires and folded a- 1inst the Taces of
the bonds, thereby serving 1o hold the
looped wire strands together at said termi-
nals. .

In teéstimony whereof 1 aflix my signa-
ture, in presence of two witnesses.

HUMPHREYS MILLIKEN,

Witnesses:

Livvian J. Rmouz,
Avpert 18, HoLw.
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