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To all whon, it Tay CO7 ce/'7. 
Be it known that we, FELIX CLIJ LING 

WORTH, of New Haven, in the county of New 
Haven, State of Connecticut, and III ILIP G. 

5 RUSSELL, of Washington, i)istrict of Column 
bia, have invented certain new and useful 
Improvements in Compound Wires; and we 
do hereby declare that the following is a full, 
clear, and exact description thereof, reference 

IO being had to the accompanying drawings, in 
which 

Figure I shows a perspective view of a coll 
pound Wire made according to our invention; 
Fig. 2, a transverse section of the Wii'e, show 

I5 ing the shape of the core; Figs. 3, 4, 5, 6, 7, S, 
9, 10, and 11 similar views, showing modified 
forms of cores: Fig. 12, a perspective view of 
a core provided with another for in of means 
for interlocking portions of the core and en 

2O velope, and Fig. 3 a similar view of a colve 
with the grooves or corrugations running in 
a Spiral direction. 
The object of Oul invention is to provide a 

compound wire in which the envelope and 
25 core shall be so locked or fastelled together 

that they callhot, Separate; and to this end it 
consists in the Wire, as hereinafter described, 
and more Specifically pointed out in the claims. 
In the drawings, A designates the wire, 

3O which consists of the envelope B and core C. 
The envelope is preferably formed of copper 
Ol' Some alloy or metal which is a good con 
ductor of electricity. We plefei to make the 
core of steel or iron, though we do not limit 

35 oul Selves to Such material. Of Whatever net 
al or alloy the core is made it is intended to be 
of greater tensile strength, So as to form a stiff 
ening and strengthening backbone for the wilre. 
In the compound wires as heretofore made 

Othere has been no means provided for mechan 
ically fastening the envelope to the core so 
as to prevent ally chance of the separation of 
the two. The surface of the core has been pro 
vided with no notches or corrugations, but has 

45 been made smooth. There would then be no 
interlocking of portions of the oute surface 
of the core and the innel surface of the 
envelope. It is very necessary to prevent 
the separation of the envelope from the 

5O core, which is apt to take place when a com 
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pound Wire is bent. Where such separation 
occurs the envelope cracks and breaks during 
the bending, and the core and inside of the 
envelope are exposed to the rapidly - dete 
riorating influences of the atmosphere and the 
linoisture contained therein. 

In order to insure the positive adherence of 
the envelope to the core and the non-separa 
tion of the two, We fol’h) said core with a num 
bel of grooves, is 3. These grooves, which 6o 
can be of any foln in cross-section, may be 
inade Straight alld longitudinal, as shown in 
iFig. I, or spil'al, as shown in Fig. 12. The 
grooves or corrugations are formed in any de 
sired way in the bal', which constitutes the 
cole of the compound bar from which the Wire 
is drawn. We l'Ciel' to make the grooves or 
spaces between the ribs dovetailed in cross 
Section, as shown in FigS. 1 and 2. When the 
wire is formed from a compound bar having , 
a grooved core, it is ?ound that the shape of 
the grooves is stubstantially retained, and ap 
peal's in the coi'e of the resultant wire. We 
contemplate naking the cores and the grooves 
therein of various shapes. In Fig. 3 is shown 
a core in which the faces of the grooves are 
curved. In Fig. 4 each groove is shown as 
inavilng st'aight sides parallel with the same 
ladius. In Fig. 5 the core is shown as simply 
fluted. In the construction illustrated in Fig. 
6 the grooves extend into the body of the core 
on lines oblique to radii. In Fig. 7 a still 
fit their linodification is shown in which alter 
late grooves extend into the core in directions 
oppositely oblique to the radii. A series of S5 
rounded ribs, E. E. can be formed on the core, 
as indicated in Fig. S. Instead of making the 
core cylindrical in general outline, it can be 
made of any angular shape, with grooves or 
corrugations of various forms in section. We 
find the best results are obtained where grooves 
or spaces between the ribs are overhung by 
the edges of the ribs. If desired, the core can 
be formed With rasp-like projections, as shown 
in Fig. 12. As indicated hereinbefore, the 
grooves Ol' libs, of whatever shape made, can 
be extended around the core spirally instead 
of in straight longitudinal lines. (See Fig. 13.) 
In manufacturing our compound wire we 

first make an iron or steel cole with ribs, pro- IOO 
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jections, or grooves, 
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as described and show in 
hereinbefore. Such grooves, ribs, or projec 
tions are formed either during or after the 
core is nade. An envelope of coppel' or alloy 
is then cast around the core, in a mold pro 
vided with means for holding the core axially 
within it and means for insuring the inflow of 
the molten metal, in Sulci : )hannel' as to pre 
vent bending or luckling of the core by un 
equal heating of the same. Portions of the 
metal forming the envelope flow into the 
grooves in or between the ribs on the coie or 
under the projections thereon. The resultant 
compound bar will then consist of all envelope 
and core having their contacting surfaces ii) - 
terlocked or fastened together by the portions 
of the surface of one extending into that of 
the (tige'. 
As indicated hercial efore, we 'g'' { } { 

dovetailed form of groove, or one having all 
overhanging edge or edges, as such grooves 
will obviously hold the portions (): the eyei 
ope projecting and fitting in the in Ost iii'ily. 
As the bar is l'Olied and lavyn (OW i ij : k 
ing the wire, the inwardly-projecting is or 
portions of he envelope will be bittel i, e 
tween the walls of the grooves, so that it will 
be impossible for the envelope to separate from 
the core without the breaking or tearing off 
of such ribs. During the 'olling and drawing 
operation, which can be the ordinary one, or 
one in which the parald core are cause to 
change shape a hull}{2} of tiles, the copper 
of the envelope is not Oly) "Gight into lost 
intimate contact alld liaiol with the core, it 
is forced into the grooves or ):tween tie 'i's 
of the attel'. 
We do not linit, ou Sets' s to a y method of 

rolling or drawing, o' of putting the envelope 
on the core in forming the conpoint bar. 

If desired, the envelope can be inade in the 
form of a tube, and forced over the coire while 
the lattei ol both tube and core are heatel. 
The objection to a coal point lar so matte 
heretofore been that it was lot ossil 
innake a perfect liaion or contact, i.etween the 

surfaces of CO'e and clavelope, and the two 
were vely sure to separate, and the envelope 
to real won the wire was bent. When a 
grooved core like ours is used, politions of the 
tubular envelope will be forced into and be 
bitten in the grooves during the process of 
di'awiing. 
The best results in itaking a wire which will 

staid bending, and with which a telegraph 
joint can be lade, without any possibility of 
seal'ating, cracking, or breaking the envel 
ope, are, however, obtained where the latter 
is cast oil the coi'('. 

laying thus fully set forth the nature of our 
ii)\cinion, what we clail) as lew is 

i. Sal article of manufacture, a compound 
wil'e having a steel on' i'oil cole formed so as 

{:}}}{l hold projecting portions of the sui'- 
2' tint liig (evelope, substantially as slown 
; it (les: i) (c. 

2. \s::) tick () final if (!t!'c, a compound 
wire consisting of a core ind envelope pro 
vided with interlocking portions, substan 
tially as described. 3. ... Sal article of iala lllfact l'e, a compound 
wil'c colsisting of a grooved core and an ell 
velope having its ent ei'ing the grooves, still 
stantially as and fol' the purpose described. 

... As an ai'ticle of hall facil)'e, a compound 
wire consisting of a core)]'ovided with grooves 
iiaving overhanging edges, and an envelope 
having 'il): fitting ill tie grooves, substan 
tially as act to 'tle 103e (lescribed. 

5. As an article (f!!hall fattire, a compound 
wire consisting of a core formed with dove 
tailed grooves, and all envelope having ribs or 
rojecting politions fitting into these grooves, 

sistanti-lily as show in and described. 
in testinolly that we claim the foregoing we 

have here into set or hands, this 23d day of 
Tella's, '... }. it ir rt Lili (WWORi. 

K. RISE. 
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