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My invention relates to improvements in nu 
sical instrument strings and method of making 
these strings. 

Heretofore, musical strings have been formed 
by applying a metal wrapping on gut cores but, 
however, the extreme elasticity of gut permits 
an elongation thereof when tuning the strings, 
which results in a reduction in the diameter 
thereof, causing the metal wrapping to become 
loose upon the core. This looeening of the metal 
wrapping results in a rattle or false tones during 
the use thereof. 
Another type of musical string is formed hav 

ing a metal core upon which a layer of silk or 
some other soft substance is wrapped and a 
second wrapping of metal wire being placed over 
the silk. The bending or wrapping of a metal 
wire around a soft cushion causes an uneven 
surface along the periphery of the composite 
string and as the winding proceeds, owing to 
the compressing action of the Outer, wrapping 
upon the cushion faller, a false string is pro 
duced rurther, in due time, the cushion loses 
its springy action and a gradual loosening of 
the metal wrapping relative to the cushion and 
core results. 
The principal object of the present invention 

is to provide a musical string which overcomes 
the drawbacks heretobefore produced in Con 
posite strings and, at the same time, produces 
a string which will itself produce true tones. 
A further object of the present invention is 

to provide an exceedingly simple and eficient 
means for producing the musical strings. 

Further objects of the present invention will 
be in part obvious and in part pointed out in 
the following detailed description. 

In the drawing: 
Fig. 1 is a side view of a musical string accord 

ing to the present invention and showing the 
successive layers thereof. 

Fig. 2 is a side view of a modified form of 
musical string which produces a sharper tone 
than the string of Fig. 1. 

Fig. 3 is a side view showing a third modifica 
tion of the musical string produced according 
to the present invention, and 

Fig. 4 is a diagrammatic view of the apparatus 
used in producing musical strings. 

Referring now more particularly to the accon- ; 
panying drawing, numeral designates a metal 
core upon which is wrapped in successive con 
volutions a second metal core . Metal core 
is encompassed with a layer of fibrous material 
2, such as cotton, silk or rayon, which fibers are 
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placed side-by-side. Over this wrapping of fiber 
and metal cores is placed a phenolic resin such 
as Bakelite, catalin, or the like, which resin is 
permitted to impregnate the fiber wrapping 2 
completely down to core and, at the same time, 
is heat cured, causing the same to set and thereby retaining fibers 2 andf core permanently upon 
core f. A metal strip or wire is wrapped upon 
the peripheral surface of the heat-cured resin 8 
and Cemented thereto. 

Fig. 2 discloses the members forming a modi 
fled form of musical string, which is of a lighter 
construction for producing a string having a 
sharper tone than the string shown in Pig. 1 
but not quite as sharp as a metallic string. This 
string comprises a metallic core directly to 
which is applied a phenolic resin 22 which is 
heat cured thereon and which completely en 
compasses the same. Over this cured resin is 
wrapped a metallic band , which band is 
cemented directly to the resin 22 for ensuring 
permanent adherence thereto. 
A third modification of the musical string ac 

cording to the present invention is disclosed in 
rig. 3 of the drawing, wherein a metal core 
is encased in a wrapping of wire placed there 
around, which wire B is completely covered by 
an enamel 222 and which separates the wire 
from the core and also from a coating of 
phenolic resin , which is positioned there 
around and completely fills all of the voids. This 
resin S is heat cured and thereby caused to 
set for firmly maintaining itself and enameled 
wire in position upon core . A metal wrap 
ping 44 is applied around said plastic 88 in suc 
cessive convolutions and cemented thereto. 

In order to produce any of the foregoing 
strings, the phenolic plastic resin 8, 22 and 388 
must be beated in order to cause the same to set and a non-cushioning casing. Each of 
these indical strings is formed by attaching 
both erids of the core wires , or to oppo 
site winding heads of the winding machine. The 
core is thereby rotated and in the case of the 
strings shown in Pigs. 1 and 3, covered wire 
is Wrapped thereon as the core is rotated. After 
the filling formed by wire S is completely posi 
tioned, the phenolic resin , , or in the case 
of the string of Fig. 2, the resin 22 is applied over 
the core and its wrapping. The resin completely 
impregnates the fibers in the case of the string of 
Fig. 1 down to the core and in the case of the 
wire of Fig. 3, it completely fills all voids and 
spaces provided by the enameled wire B. Said 
winding heads are each connected within an 



2 
electrical circuit and in which circuit a trans 
former Or the like is provided for controlling the 
amount of current supplied to the winding heads. 
The metallic core extending from these heads 
completes the circuit by joining one head to the 
other and current is thereby caused to pass 
through the core which will set up a resistance 
thereto, and become heated. The heated core 
will in turn heat the phenolic resin, causing the 
same to harden and set. The phenolic resin 
having electrical insulating qualities, the metal 
wrapping 4, 44 or 444 can be applied before the 
resin is cured, thereby assuring a complete and 
permanent attachment of one element of a musi 
cal string to the others. 
The foregoing invention is capable of con 

siderable modification and any modifications 
thereof which come within the scope of my 
claims, I deem to be a part of my invention. 

I claim: - - - - 

1. A musical string comprising a metallic core, 
a heat-curing phenolic plastic encasing and con 
nected directly to said core, a metal wrapping 
wound upon and connected to said plastic and 2 
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said plastic electrically insulating said metal 
Wrapping from said metal core. 

2. A musical string comprising a metallic core, 
an insulated wire spirally wound upon said core, 
a phenolic plastic encasing said spirally wound 
wire and extruding through the convolutions 
thereof, the extruded portions of said phenolic 
plastic adhering directly to said metallic core, a 
metallic wrapping encasing said phenolic plastic 
and connected thereto and said phenolic plastic 
electrically insulating said metallic wrapping 
from said metallic core. 

3. A composite musical string comprising a 
steel core, a fabric covered wire spirally wound 
upon said steel core and forming spaces between 
the rovings thereof, a heat-curing phenolic plas 
tic covering said fabric covered wire and extend 
ing through the spaces formed between the roy 
ings thereof, said plastic adhering to said steel 
core and connecting said fabric covered wire 
thereto, a metal wrapping spirally arranged upon 
Said plastic and adhering thereto and said plastic 
electrically insulating said metallic wrapping 
from said steel core. 

LEWIS EDWARD WACKERLE. 


