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UNITED STATES PATENT OFFICE. 
WALTER BUNNEWELL UNDERWOOD, OE NEW YORK, N. Y. 

COMPOUND PASTIC A. ERA, 

1,012,030. Specification of Letters Patent. Patented Dec. 19, 1911. 
Application filed November 12, 1908. Serial No. 482,225. 

To all whom it may concern: 
Be it known that I, WALTER H. UNDER 

wood, a citizen of the United States, and 
resident of the borough of Manhattan, city, 
county, and State of New York, have in 
vented certain new and useful Improvements 
in Compound Plastic Materials, of which 
the following is a specification, accompanied 
by drawings. 
This invention relates to a new compound 

plastic material, and the objects of the in 
vention, are to increase the usefulness of 
various plastic compositions and make valu 
able the useful properties of shredded metal, 
which is also known as metallie wool. 

Referring to the accompanying E. 
Figure 1 is a view of a mass of the metallic 
wool; Fig. 2 is a longitudinal view of a 
piece of yarn spun from the metallic wool 
and Re ated with gum or other plastic material; E. 3 is a longitudinal view of a 
yarn wound about a suitable core and im 
pregnated with gum or other plastic mate 
rial; Fig. 4 is a top plan view of a piece 
of material comprising a plurality of yarns 
embedded in plastic material; Fig. 5 is a 
transverse sectional view through Fig. 4; 
Fig. 6, is a top plan view of a plurality of 
crossed yarns embedded in plastic material; 
Fig. 7 is a plan view of a fabric made from 
metallic.yarns or threads: Fig. 8 is a sec 
tional view of a metallic fabric made from 
yarns or threads impregnated with plastic 
material; Fig. 9 is a sectional view of a piece of material made from a plurality of layers 
of metallic fabric impregnated with plastic 
material. 
This invention is in part a division of my 

co-pending application, Serial No. 337,675, 
filed E. 6, 1906, for a tire; and in part 
a division of my co-pending application, Se 
rial No. 337,674, filed October 6, 1906, for 
metallic yarn and fabric. 
I have discovered that fine metallic fiber 

cut or shredded from metal in the usual 
manner in which such material is made, or 
any metallic fiber having rough or serrated 
edges in contradistinction to smooth wires, 
may be spun and yarn may be made there 
from. One form of metallic fiber suitable 
for spinning into a yarn is known commer 
cially as metallic wool, and if made from 
steel this material is known as steel wool. 
The fibers of such metallic wool are ordi 
narily more or less irregular in cross section, 
and the edges are serrated or roughened in 

the nature of wool or hair, thereby making 
it possible to spin the fibers into yarn. 

eferring to the drawings, Fig. 1 repre 
sents a mass of cut metallic fiber. Thisme 
tallic wool may be made from any suitable 
metal as steel, brass, bronze, or other alloy. 
The material is preferably first carded to 
facilitate the operation of spinning, and if 
desired, the material may be annealed be 
fore carding for the purpose of putting it 
into such iE condition as will make 
it most adaptable for the subsequent ma 
nipulation. If yarn is made from unan 
nealed metallic wool, the yarn may be an 
nealed after spinning, or if desired, it may 
be hardened and tempered. If the wool is 
first annealed, and then spun, the yarn may 
be then hardened and tempered. 

In accordance with this invention, the me 
tallic yarn is impregnated with a suitable 
plastic, as for instance gum of any suitable 
character or rubber, and in Fig. 2, I have 
illustrated a metallic yarn A impregnated 
with rubber B. Celluloid or any artificial 
gum may be used instead of rubber. 
The yarn may be impregnated with, and 

incorporated in, rubber E applying the rub 
ber in the form of a solution, or by placing 
the yarn between, the layers of raw rubber already prepared by milling with the proper 
proportions of flower sulfur, approximately 
ten per cent, and then placing the layers 
of yarn and rubber in a suitable vulcanizing 
press, and curing the material with the addi 
tion of pressure as well understood by those 
skilled in the art of rubber manufacture. 
As shown, in Fig. 2 the rubber enters the 

interstices of the yarn. By modifying the 
vulcanizing process in the ordinary manner, 
a product consisting of hard rubber having 
yarn impregnated therein may be made. By 
varying the composition of the milled rub 
ber, the product may vary from a soft flexi 
ble material to a hard gutta percha. 

In Fig. 3, the yarn A is shown wound 
upon a suitable core C, and the whole im 
pregnated with rubber or other suitable 
lastic B. In Fig. 4, the material is shown 
aving a plurality of yarns A lying side by 

side ggs with and incorporated in, 
rubberB, or other suitable plastic, and Fig. 
5 is a cross section of Fig. 4. Substantially 
the same processes of manufacture are car 
ried out when a plurality of yarns are used 
as when one yarn is used. In Fig. 6, the 
yarns A are shown crossed and the whole 

80 

65 

70 

75 

80 

85 

90 

95 

OO 



O 

16 

O 

25 

O 

35 

O 

45 

SO 

impregnated with and incorporated in, rub 
ber or other plastic B. 

If desired, the yarns may be woven into 
a fabric as in Fig. 7, and the fabric impreg 
nated with and incorporated in plastic B as 
shown in cross section in Fig. 8. g 9 
shows a plurality of layers of metallic fab 
ric impregnated with and embedded in rub 
ber or other plastic. Instead of weavin 
the yarns into a fabric they may be net 
or knitted, or manipulated in any otherman 
ner to form a fabric. 

It will be noted that in the various forms 
of plastic fabric shown in Figs. 4 to 9 in 
clusive the spun metallic yarns are arranged 
in regular order and embedded or incorpo 
rated in the plastic material. The plastic 
fabric thus formed may vary in thickness 
and pliability, according to the use for which 
it is intended. For instance, I may produce 
a fabric of soft or annealed yarn embedded 
in flexible rubber, or I may use tempered 
or hardened yarn incorporated in gutta 
percha or Grif rubber, or I may make fab 
rics of any grade intermediate these ex 
tremes. I may also, for some purposes, use. 
soft or annealed yarn or fabric inhardened 
plastic material or hardened yarn or fabric 
in soft or flexible plastic material. By the 
term metallic fabric 'I intend to designate 
any fabric made from metallic 
thread whether woven, knitted or otherwise 
produced; and by the term "plastic mate 
rial, I intend to designate any material 
which is soft or plastic when the metallic 
yarn or fabric is incorporated therewith, 
notwithstanding it may subsequently become 
hard, as in the case of hard rubber or gutta 
percha. . 

Plastic compositions and fabrics embody 
ing my invention are useful for E. pur 
poses. When the metallic yarn or fabric is 
combined with rubber or other soft mate 
rial it is suitable for floor covering, stair 
treads, conveyer belts, packing for joints, 
shoe soles YYheels, treads for pneumatic or 
solid tires, etc. 
I claim and desire to obtain by 

Patent the Exif, 1. As an improved article of manufacture, a compound plastic material, comprising a 

yarn or 
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plastic substance having metallic yarn fab 
ric incorporated therein. 

2. As an improved article of manufacture, 
a compound plastic material, comprising a 
plastic substance having a metallic fabric 
made of spun metallic wool incorporated 
therein. - 

3. As an article of manufacture, a com pound plastic material, comprising a plastic 
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substance having a metallic fabric woven - 
from metallic yarn incorporated therein. 

4. As an improved article of manufacture, 
a compound plastic material, comprisin 
rubber having a metallic fabric made o 
metallic yarn incorporated therein. 

5. As an improved article of manufacture, 
a compound plastic material, comprising 
rubber having a metallic fabric made of, spun metallic wool incorporated therein. 

6. As an article of manufacture, a com 
E. plastic material, comprising rubber, 
aving a metallic fabric woven from metal lic yarn incorporated therein. 
7. The improved fabric, comprising a 

layer of metallic yarn fabric. Withotter 
layers of plastic material. 

8. As an improved article of manufac 
ture, a compound plastic material compris 
ing a metallic yarn impregnated with plas 
tic material. . 

9. A metallic yarn spun from metallic 
fibers, said yarn being impregnated and 
coated with plastic material. 

10. An improved Pig fabric consistin 
in a plastic material having a plurality o 
spun metallic yarns incorporated therein in 
regular arrangement. -- 

11. An improved plastic fabric consisting 
in a plastic material having a plurality of 
series of spun metallic yarns incorporated 
therein in regular arrangement the yarns in 
one series being arranged transversely of the 
yarns in anbther series. 

In testimony whereof I have signed this 
specification in the presence of two subscrib 
ing witnesses, October 17th, 1908. 

WALTER HUNNEWELL UNDERWOOD, 
Witnesses: 

E. WAN ZANDT, 
E. P. LA GAY. 
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