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UNITED STATES

FRED H. DANIELS AND HORACE W. WYMAN, OF WORCESTER, MASSACHU- N
~ SETTS, ASSIGNORS TO AMERICAN STEEL & WIRE COMPANY, OF WORCES-
| TER, MASSAOHUSETTS, A CORPORATION OF NEW JERSEY. S

SR RAlL BOND

SPEClFICATION fe:i.mmg 'sea,rt @f Letters Patent 1\10. 698 17 9 de,ted. A.prll 22 190;,
| D E‘Lpnheatmn ﬁled December 28, 1901 Senel Ne 87,519. (Ee medel) . Sl
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Be it known that we, FRED H. DANIELS andi
__HORAOE W. WYMAN eltlzens of the United.
“States, residing at Woreeeter in the county of’
~Worcester and State of Masseelmsette, have:

~ jointly invented certain ‘new and useful Im-

i -}

lowing is a spemﬁeatmn

provements in Rail- Bends, of Whloh the fol-

Our invention relates to rml—bonds f01 elee-;
tric railways:; s and the object of ourinvention

- is to make an improved rail-bond comprising
- two terminals or ends and wire strands, prei-
~erably in two sets, forming the body portion-
‘and extending between the terminals and 80~
13 cured therete in the manner to be heremafter{
SR '-deserlbed | !
< In OllI‘III]pI'OVed rail- bend we ma,ke 1he head[

. of the terminal with a depression or recess in

| I-?'I-'_'SQ_

- its upper surface, which is. open through the
. upper surface of the head and is of substa,n-*'
- tially the same depth as the diameter or thlek-_j' o

-~ ‘ness of the wire str ands Whleh extend in said

recess. The wire strands are placed in the

‘recesses in the heads of the ter minals from

the upper sides of the heads and are secured

- therein and to the terminals by pressure or
. drop-forging between dies."

~ engages the top or outer surfaee of ‘the head |

-~ of the terminal has a series of projections or
extensmns thereon having sharp edges and
.. recessesor depressions formed by the projee-
.~ . tlons or extensions and making a roughened
~_ surface for the purpose to be heremafter de-
. scribed. The completed terminal will have
- jeetions or extensions and recesses or dep1 es- |
| 'smns, making a roughened surface. |

on its head or outer surface a series of pro-

We have found in practice that when the

'_hea,d of the terminal and the wire strands ex-
tending in the recess therem as above de-

seribed, are subject to pressure or drop-forg-

ing betw een - smooth - faced dies that the -
,stra,nds are elongated where they extend be-
tween the dies, thus reducing their diameter
-at their point: of connection with. the termi-

nal, and consequently reducing the conduct-
ing area of the strands at this pomt Wehave

| 'a,lso found in addition to the elongation of the
| etrands and the reducing of thelr eonduetlnﬂ'

‘ture

‘The die which

alea, as above deserlbed that the spaees be--
.tween the stra,nde, Where they extend side by
side’in the recess in the head of the terminal,
‘are not entirely closed and the strands made
i,.substentmlly integral by an absolute union. .
"The , spaces left. between ‘the mdnudual 5 5
'etra,nde, though they may be Searcely v1elb1e,
.| are sufficient to allow of the entrance of ‘mois- -
gases, &c., to cause electrolytic actlon_._-*
on ‘uhe strands and seriously affect the con- =~
_duectibility of the strands at this. point, -
‘have also found that we can prevent the elon-
‘gation: of the strands and.the spaces betweenl :
‘them, above described, by making the die
-;Whleh engages the 0ute1 surface of 1;11e head
‘of the termmel and the wire sbre,nde ‘which
‘extend in a depression therein with a rough-
~ened face or surface, comprising a series oL ..
prOJeetlons or ex:tensmns w1th sharp edﬂ'es
thereon, as above described. - B

We

"The aetlon of the reuo'hened euxfa',eeof the

_j.-,-_.d1e and the. prOJectlons or extensions thereon.
on the wire strands is that the sharp edges =
“on the projections on the die which form the =
roughened surface enter into and break up
or sprea,d the exposed surface of the wire
strands and cause the metal therein to be =
forced into the recesses or depressions in the
face of the die between the pro;]eetlons there-
on instead of flattening or pressing out the
strands to elongate them. At thesame time.

the roughened surface of the die acts to elose

_entlrely the spa,ces between the strands,

where they extend in the recess in the head

of the terminal and to make the strands sub-

stantially integral by an absolute union.
Referring to the drawings, Figure 1 is a

| plan view of a rail-bond embodymc" our im-
Fig. 2 is an edge view of the
bond shown in I‘1g 1looking in the direction

provements.

of arrow a, same figure. FID‘ 3 shows the

6o .

head of.one termmal with the recess therein

before the strands of wire are placed therein.

Fig. 4 shows the head of one terminal with

the strands of wire in the recess before they
are united to the terminal by pressure. Kig.

95

518, on an enlarwed scale, a detached section

of the terminal .e,nd the wire strands, shown - |
at uhe left in Fig. 1; and I‘w 6 1s an edn'e
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strands 2 are
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view of the parts shown in Fig. 5 looking in | form size and shape, and a series of depres-

the direction of arrow b, same figure.

In the accompanying drawings, 1 repre-
sents the terminals or ends of the rail-bond,
preferably made.in the shape shown, with the
enlarged flat heads 1’ and cylindrical attach-
ing-lugs 1", as is customary. The head 1’ of
each terminal 1 has a depression or recess 1
in its top or outer surface, (see Fig. 3,) the
shape and depth of which correspond to the
shape and thickness of the wire strands 2 at
their curved ends. |

The wire strands 2 form the body portion
of the bond and are preferably flattened in
cross-seetion and arranged in two parallel
sets, as shown. Each set of strands 2 may
be made with a curve or bend 2’ therein, if
preferred, to allow for any expansion of the
bond. | o
The wire strands 2, forming the body por-
tion of the bond, are preferably made from a
length of wire by coiling or bending the wire
around two pins or forms on the head of a
lathe until there is a sufficient conducting
area to carry the current of electricity. The
free ends of the wire (notshown) may extend,
one upon the inside and one upon the outside
of theseties of strands, at the point where the
curved ends of the strands extend in the re-
cess 1’ in the head 1’ of the terminal 1.

In making our bond the curved ends of the
placed in the recess 1" in the
head 1’ of the terminal 1 from the upper side

of the head (see Fig. 4) and then the head
and the strands extending in the recess are

subject to great pressure between dies, one
of which, the one which engages the top or

outer surface of the head, has its surface
roughened or provided with a series of pro-

jections or extensions, preferably of square

or diamond shape, with flat tops and sharp .

straight edges around the tops and recesses
or depressions between the projections to pro-
duce a roughened surface on the top or head
of the terminal, consisting of a series of pro-

jections or extensions a, preferably of uni- |

§

sions or recesses b between the projections,
as shown in Figs. 5 and 6. In making the

anion between the heads of the terminals

and the strands the union maybe made with
or without a flux when the pressure is ap-
plied. |

It will be understood that the details of con-
struction of our rail-bond shown in the draw-
ings and above described may be varied, it
desired. The shape of the terminals and of
the body of the bond may be varied, if de-
sired. . _ |

Having thus described our invention, what
we claim as new, and desire to secure by Let-
ters Patent, 18— | S
- 1. A rail-bond, comprising two copper ter-
minals or ends, each having a recess in its
top or outer surface, and wire strands form-
ing the body portion and extending in said

| recess, and secured therein by pressure, sub-

stantially as shown and described.
9. A rail-bond, comprising a body portion,

and terminals or ends having their heads
roughened, or provided with a series of pro-

jections .or extensions, and recesses or de-
pressions, substantially ds shown and de-
scribed.

3. A rail-bond, comprising a body portion,
and terminalsorendshaving their heads stud-
ded with projections, substantially as shown
and desecribed. |

4. A rail-bond, comprising two terminals
or ends, each having a recess in its head or
outer surface, and wire strands forming the
body portion and extending in said recess,

| and the head or exposed surface of the ter-
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minals and of the wire strands, where they

extend in the recess in the terminals, rough-
ened, or studded with projections, substan-

tially as shown and deseribed.
| FRED H. DANIELS.
- TTORACE W. WYMAN.

Withesses:
J. C. DEWEY,
M. ITAAS.
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