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w [ 5 7] ' ABSTRACT 

This invention relates to simple, novelty and combina 
tion yarns including base or core strands of fibrous 
glass ?laments with integrated and texturized charac 
teristics derived from successively cutting some or all 
of the ?laments of the strands, twisting the strands and 
supplementally entangling other, preferably ?brous, 
elements or organic or inorganic nature such as paper, 
cotton, rubber, synthetics, glass, or asbestos with the 
base strands for bulking and covering the strands and 
adding diverse properties thereto, the elements being 
held to the strands by wrapping of the ends of the cut 
filaments and ends of cut ?laments or strands of the 
added elements, and by extra size or binder applied to 
the full assembly of materials. ‘ 

3 Claims, 16 Drawing Figures 
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YARNS INCLUDING FIBROUS GLASS STRANDS 
AND METHODS OF THEIR PRODUCTION 

A general object of this invention is to produce an 
improved yarn with a core or base strand of ?brous 
glass ?laments. 
More speci?cally an object of this invention is a yarn 

having a base strand of ?brous glass ?laments in which 
some of the ?laments are intermittently cut and ends of 
the cut ?laments are wrapped helically around the base 
strand to strengthen and integrate the strand. 
A further object of the invention is the production of 

novelty yarns incorporating a core or base strand of ? 
brous glass ?laments with other ?brous elements inte 
grated therewith through twisting of the strand or wrap 
ping of ?laments of the strand around the strand, and 
alternately or additionally by a binder or size applied to 
the combined materials. 
Other objects of the invention somewhat secondary 

in nature, include applying a true-like twist to a strand 
between the forming of the glass ?laments and the 
packaging of the strand; procedures to resist breakage 
of ?laments in the forming operation and also locking 
in broken ?laments; and the production of generally 
?re proof yarns having a base strand of ?brous glass 
and coverings of softer ?brous materials for better han 
dle and appearance as well as to reduce friction be 
tween strands in a cord or rope. ' 

These and other objects and features of the invention 
are attained by cutting surface ?laments of a down 
wardly traveling ?brous glass, strand at the forming sta 
tion and twisting the strand to wind the loose ends of 
the cut ?laments around the main body of uncut ?la 
ments which resists the twisting action; also by diago 
nally cutting through a strand of glass ?laments while 
the strand is being twisted, the twists being suf?ciently 
numerous over the length of the cut to maintain the 
strand yet permitting the imposition of at least a tempo 
rary true twist; entangling additive ?brous elements 
with the base strand by directing air borne ?ne ?bers 
or a slurry thereof into or against the strand prior to or 
during the wrapping of cut ?laments or twisting of the 
strand; and incorporating a size in the slurry to help ad 
here the ?ber particles and integrate them with the 
strand. 
Air or liquid jets may also be utilized to carry long ?l 

aments or strands and to pierce the base strand for en 
tangling such additive elongated ?brous bodies. These 
may be cut and wrapped around the base strand along 
with the cut surface ?laments of the base strand. 
The features and objects are described hereafter in 

more detail with reference to the drawings in which: 
FIG. 1 is a somewhat diagrammatic elevation of ap 

paratus for producing continuous glass ?laments, gath 
ering them in a group in strand form and processing the 
strand according to this invention. 
FIG. 2 is a similar view of like apparatus with modi? 

cations of accessory devices for processing the strand 
in an alternate manner of practicing the invention; 
FIG. 3 is a side elevation of the motor-driven ?lament 

cutting device utilized in the apparatus of FIG. 1; 
FIG. 4 is an enlarged isometric view of the cylindrical 

core of the cutting device of FIG. 3; 
FIG. 5 is a plan view of the cutter core of FIG. 4; 
FIG. 6 is a vertical section of the cutter core of FIGS. 

4 and 5 showing a strand passing therethrough; 
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2 
FIG. 7 is an elevational view of a portion of a strand 

which has passed through the ?lament cutting device of 
FIG. 3. 

FIG. 8 is a vertical section of the strand twisting de— 
vice of the apparatus of FIG. I showing a strand passing 
therethrough; 
FIG. 9 is an isometric view of the ?lament cutting de 

vice incorporated in the apparatus of FIG. 2; 
FIG. 10 is a partial vertical section of the cutting de 

vice of FIG. 9; 
FIG. 11 is a lateral vertical section of the cutting de 

vice of FIG. 9 and 10 showing a strand passing there 
through; 

FIG. 12 is a vertical sectional view of a portion of a 
strand which has passed through the cutting device of 
FIGS. 9, l0 and 11; 
FIG. 13 is an exterior elevation of the strand of FIG. 

12; 
FIG. 14 is a vertical section of the cutter core of 

FIGS. 4, 5, and 6 with a basic strand passing there 
through and an additive strand directed into adjoining 
relation therewith; 

FIG. 15 is a similar view of the cutter core with acces 
sory devices including an air jet for directing an addi 
tive strand into the basic strand of ?brous glass; and 

FIG. 16 is an isometric elevational view of the cutter 
core of the preceding ?gures with means for projecting 
additive materials in particulate form upon the strands. 

Referring to the drawings in more detail the appara 
tus of FIGS. 1 and 2 includes a molten glass feeding 
bushing 12 suspended from a conventional‘ glass feed 
ing tank. Continuous ?laments 16 are drawn from min 
ute streams of molten glass issuing from the ori?ces of 
tips 14 in the bottom of the bushings 12. 

Size is applied to the ?laments as they pass over the 
traveling belts or aprons of size applicators 24, just be 
fore they are brought together in strand form by the 
gathering shoe 25. The resulting strand 26 (and 26b) 
is brought downwardly by the revolving collet 18 of the 
winder 20. 
The strand is collected upon a forming tube 22 as a 

package 23. A traverse mechanism 27 moves the arriv 
ing strand back and forth across the receiving tube 22. 

In the apparatus of FIG. 1 the strand 26 passes 
through the cylindrical cutter 30 which is rotated by 
the encircling motor 31 in the manner of a motor shaft. 

As may be seen in FIGS. 4, 5 and 6 the cutter has an 
axial bore 36 with an outwardly tapered strand receiv 
ing throat 37. Midway of the throat four equally spaced 
knives 38 are embedded with their cutting edges pro 
jecting slightly and facing in the direction of rotation of 
the cutter 30. As illustrated in FIG. 6 the knives cut 
only successive side portion 40 of the ?laments 16 of 
the strand 26 as it passes through the cutter. 
Adjacently below the cutter 30 in FIG. I is the rotary 

strand twister 32. An enlarged vertical section of this 
twister is shown in FIG. 8. On the upper and lower ends 
thereof are strand contacting rings 32a preferably com_ 
posed of silicon rubber. The twister may be driven on 
bearings 32b in the same manner as the cutter 30, that 
is as the shaft of a motor. As the strand 26 rides over 
the rotating surfaces of the rings 320, the frictional 
contact therewith applies a twisting effect on the 
strand. The ends of the cut ?laments 40 indicated in 
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FIG. 6 are free to follow this twisting inducement and 
are turned or wrapped about the strand as illustrated at 
42 in FIG. 7. . 

The apparatus of FIG. 2 differs from that of FIG. 1 
only in the use of the different design of cutter 33 and 
the use of air nozzles 35 for directing air jets against the 
strand to hold cut ?laments in place. 

It may be observed that the strands in FIGS. 6, '7, 11, 
12, 14, 16 and 17 are schematic in that the ?laments 
are generally straight instead of turning helically 
around the strand. These views were so prepared to fa 
cilitate showing cutting paths and the permanent wrap 
around of the cut ?laments. 
Naturally the twisting thrust applied to these strands 

will cause temporary twisting of the strand up to the 
upper holding point of the gathering shoe 25 and down 
to the collecting package 23. 

Details of this cutter may be seen in FIGS. 9, 10 and 
l 1. It is mounted on the rotary shaft 44 and has circular 
side plates 45 which are held between the sleeve 43 and 
lock collars 46. A diametrically opposed pair of ?ne 
piano wire cutters 47 extend between edges of the 
plates 45. 
These wires in turn strike and out twice through the 

strand 26b with each rotation of the cutter. The initial 
entry A of one of the cutting wires 47 in the ?rst of its 
two cutting actions is shown in FIG. 11 with an inclined 
arrow indicating the line of travel of the air jet from a 
nozzle 35 of FIG. 2 which acts to tuck in the ends of the 
severed ?laments. 
Because of the high speed of the downward travel of 

the strand 26b which may be 14,000 feet per minute 
the line of the cuts 48 through the strand extend at a 
slight angle upwardly with the-wire cutters 47 reaching 
the other side of the strand preferably about one and 
half inches from their entering points A and B. 
After the ?rst or upper cutting action with entry at A 

each wire cutter 47 strikes the strand from the opposite 
side at entry point B and makes another upwardly an 
gled cut 48. A second air jet indicated by a second 
arrow tucks in the severed ends of the ?laments at this 
lower cutting station. 
Typical cuts 48 through the strand 26b are illustrated 

in FIG. 12 with entries on the left side of the strand in 
dicated at A and on the right hand side at B. 
The arrow 49 arcing around the strand 26b below the 

cutter assembly 33 in FIG. 11 shows the direction of 
twist imposed upon the strand by the rotating twister 34 
of FIG. 2. This twister is designed similarly to twister 32 
of FIG. 1 shown in detail in the cross section of FIG. 8. 

As the strand 26b is now made up of successive sec 
tions with oppositely tapered ends where the ?laments 
are severed, the free ends of ?laments of each section 
permit a rather true twist to be effected in the strand. 
As the same time the gradual tapered cuts maintain suf 
?cient interengagement of the ?laments to hold the 
strand in integrated form. The twist thus developed in 
the strand 26b is illustrated at 50 in FIG. 13. 
The invention further encompasses combination 

yarns and methods of their production. In the process 
ing of the ?brous glass strands for the development of 
such yarns additive ?brous material of a wide variety of 
compositions in the form of yarns, strands, ?laments or 
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4 
particles are combined with the basic strands. 

In FIG. 14 an arrangement is illustrated wherein a 
continuous effect strand or yarn 51 is drawn from a 
package 52 and fed at a rate controlled by the nip rolls 
54. The feeding rate may differ from the speed of travel 
of the basic strand. The continuous ?brous element 5! 
is joined with the basic strand 260 as the latter passes 
through the cutting tube 30. The projecting knives 38 
cut into the strand or yarn 51 as they cut surface ?la 
ments of the basic strand 26c and the released surface 
?laments and the severed sections of the additive 
strand or yarn 51 are then wrapped about the basic 
strand 260 by the twister 32 positioned immediately 
below the cutting tube. 
A somewhat similar arrangement is shown in FIG. 15, 

but here the additive continuous ?brous element 61 
drawn from the supply package 62 by nip rolls 64 is 
forcefully impelled against the basic strand 26d by an 
air nozzle 65. The additive strand effect yarn is thus in 
troduced interiorly of the basic strand by the piercing 
action of the air jet and becomes a more or less contin 
uous component of the resulting yarn being much less 
subject to being cut by the knives 38. By feeding the ad‘ 
ditive yarn 61 at a different speed than that of the basic 
strand a corkscrew style of yarn may be produced. By 
varying the speed of the yarn 61 occasional loops may 
be formed. 
The apparatus of FIG. 16 includes a feeding tube 70 

which may be utilized for directing either a water slurry 
of particles preferably of a ?brous nature such as ?ock 
or such particles in an airborne stream against the basic 
strand 26c entering the tubular cutter 30. These parti 
cles are held to the basic strands by cut ?laments there 
after twisted about the strand and supplementally by 
size or binder which may be carried by the particle 
slurry or air stream. 

It should be understood that l have shown particular 
embodiments and methods for practicing my invention 
for purposes of explanation and illustration and that 
variant forms thereof may come within the scope and 
spirit of the invention as de?ned in the appended 
claims. 

I claim: 
1. A ?brous glass strand of generally continuous ?la 

ments having surface ?laments intermittently severed 
with their loose ends wrapped around the strand and 
other ?brous material integrated with the strand by the 
wrapped portions of the ?laments. 

2. A ?brous strand having a generally untwisted core 
of continuous glass ?laments and an outer layer of in~ 
termittently severed continuous glass ?laments and in 
cluding an intermittently severed supplemental contin 
uous ?brous element of organic material, the outwardly 
loose ends of the severed glass ?laments and ?brous el 
ement being wrapped around the strand. 

3. A ?brous strand having a generally untwisted core 
of continuous glass ?laments and an outer layer of in 
termittently severed continuous glass ?laments the out 
wardly loose ends of which are wrapped around the 
strand, there being ?brous particles of comparatively 
soft organic material dispersed within the strand serv 
ing to curb destructive abrasive contact between adja 
cent glass ?laments. 
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