
March 8, 1938. G. s. RADFORD 2,110,371 
PRODUCT AND PROCESS FOR THE MANUFACTURE THEREOF 

Filed May 8, 1935 

AA /727. /24 
A 6 - 

64-s. so, is A/ Az7/4 

"...6 U 7 C s 
S2 

62 

OY 

(2F "ZSSz Ney 

real 
2E2. SSS 

EN1SN/CTO zNiszzi S2ZZN 
SI IS 
were 2 102 

f717/7 //7/7A f7/4 Georges"E. 25 
25 na BY Y. 8 

WNE 2O to Qian, W irri 

  

  

  

  

  

  

  

  

  

  

  

  

  



10 

5 

20 

25 

30 

40 

45 

50 

- - - - - - - - - - - - - - - - - - - - - - - - 

UNITED STATES 

Aliy Vyv J L 

PATENT OFFICE 
2,110,37. 

PRODUCT AND PROCESS FOR THE MANU 
FACTURE THEREOF 

George S. Radford, Norwalk, Conn., assigner to 
Hat Corporation of America, Norwalk, Conn., a 
Corporation of Delaware 

Application May 8, 1935, Serial No. 20,368 
Claims. 

This invention relates to a new product and 
to processes for manufacturing the new product. 
In particular, it relates to divers fibres and to 
processes for imparting certain desirable charac 
teristics to fibres and other filamentous Or filar 
materials. 
The great variety of fibres used in the textile 

arts may be considered, for our present purpose, 
as separable into two groups, namely felting and 
non-felting fibres, depending on Whether they 
do or do not possess the property of felting; either 
in the manufacture of a felted cloth by applying 
the fulling and milling processes to a woven or 
knitted fabric, or in the manufacture of true felt 
in which the constituent fibres are moved from 
a loosely arranged layer into a closely intermin 
gled, intermeshed, and interlocked relationship 
Without recourse to spinning, weaving, or knit 
ting. Thus, the felting property of the felting 
fibres enables them-under the repeated pressure, 
manipulation, flexing, and rubbing of the felting 
processes-to move from a more or less loose air 
rangement into the much closer, denser, and 
intertwined and interlocked felted positions in 
which they are given a permanent set. The felt 
ing property is limited to a relatively small group 
of fibres, such for example, as the wool of sheep 
and certain fur fibres of other animals; and varies 
Widely in intensity. 
The felting property is dependent on a num 

ber of interrelated factors such as the shape of the 
fibre, its diameter, length, density, plasticity, elas 
ticity, and resilience, plus one essential and dis 
tinguishing characteristic, namely, the posses 
sion of an Outer surface covering of a multitude 
of minute Scales or Serrations. The tips or edges 
of these scales project only slightly, but they point 
in the same direction, i. e. toward the tip of 
the fibre. They result in an obviously greater 
friction lengthwise of the fibre from tip to base, 
and thus provide a multiplicity of tiny fulcrum 
points which favor mono-directional motion un 
der the action of the felting processes. 
The partial destruction of these scales on fur, 

as for example by chlorination, causes a corre 
Sponding loss in felting property. Similarly, 
When non-felting fibres are mixed with felting 
fibres and subjected to the felting processes, the 
non-felting fibres do not thoroughly interlock or 
intermesh with the felting fibres and consequent 
ly the resulting product is lacking in the com 
plete characteristic qualities of felted material 
made entirely from felting fibres. 

It is evident from the foregoing that the pres 
ent arts of making felted fabrics and felt are lim 

(C. 28-1) 
ited and restricted to the class of fibres which 
naturally possess the characteristics essential to 
felting. The purpose of this invention, as herein 
after described and claimed, is to widely extend 
the field of textile fibres available for use in mak 
ing felt and felted fabrics, and thereby to secure 
the many economical, technical, and fashion ad 
Wantages accruing to the creation of a new and 
novel class of articles of commerce. 

In general terms, this invention relates to im 
parting to any fibre (such as fibrous thread, cel 
lulose acetate, and other synthetic fibres, and war 
ious filar materials) the characteristics essential 
to felting or a partial degree of felting, mainly by 
Creating mono-directional deformations or pro 
jections on the surface of said fibre; or, when 
advisable, on a suitable surface coating applied 
to said fibre; it being noted that the fibre may be 
first formed into a fine thread for this processing 
and later cut to a suitable length of staple. 
In natural fur the scales point toward the tip 

of the fur and tend to inch or push the butt end 
rather than the pointed end forwardly in the 
maSS. It is an object of the present invention to 
provide a fibre having a scale like structure or 
serrations leaning away from the point so that 
their fulcrum like action will inch the pointed 
end forwardly rather than the buttend and there 
by improve the processing. 
An advantageous feature of the present inven 

tion is the provision of felting fibres which en 
tirely eliminate the costly and uncertain opera 
tion of Carroting Wherein fur is treated With 
Solutions of nitric acid and nitrate of mercury or 
various other chemicals. 

Heretofore all felting fibres were essentially of 
a circular shape. A feature of the present in 
vention is the provision of fibres of rectangular 
and other irregular cross sections having felting 
characteristics, as Well as the usual circular 
Shape. 
At the present time there are many synthetic 

fibres such as rayon, acetate cellulose, and the 
like having certain physical, chemical, and dyeing 
characteristics, which are desirable in felted ma 
terial for various reasons but such fibres cannot 
be felted by themselves alone. It is an important 
object of the present invention to provide syn 
thetic fibres of this type with felting charac 
teristics. 
In meeting this object the present invention 

provides the advantageous feature of a new ma 
terial capable of effecting economies in the cost 
of materials in various products, and the advan 
tageous feature of a new material making possible 
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entirely new products, and new and novel results 
Such as new color effects and new surface ap 
pearance and feel in old or well known products. 
Other objects, features, and advantages will 

appear hereinafter. 
The term fibre as used herein is intended to 

include any filamentous material (whether it be 
short or long) such as cotton, wool, or linen 
thread, possibly impregnated with a stiffening 
agent or covered with a plastic Such as cellulose 
acetate; or Such as complete rayon, cellulose ace 
tate, and other synthetic fibres of round, tubular, 
Square or other irregular cross section. Further, 
it may include fibre such as animal fur and hair, 
for it is within the purview of the present inven 
tion to change the surface characteristics of fur 
and hair to improve its felting properties. 

In the drawing: 
Fig. 1 is a plan view of one form of fibre made 

in accordance with the present invention, having 
fabricated Small semi-circular deformations. 

Fig. 1A is an end view of Fig. 1. 
Fig. 2 is a plan view of another form of fibre 

with fabricated annular deformations. 
Fig. 2A is an end view of Fig. 2. 
Fig. 3 is a plan view of a fibre with angularly 

disposed deformations. 
Fig. 3A is an end view of Fig. 3. 
Fig. 4 is a plan view of a flat fibre with fabri 

cated deformations. 
Fig. 4A is an end view of Fig. 4. 
Fig. 5 is a plan view of another form of fibre. 
Fig. 6 is a diagrammatic view of one form of 

apparatus for producing fibres according to the 
present invention. 

Fig. 7 is a fragmentary detail of a modified 
form of cutter to be used with the apparatus 
shown in Fig. 6. w 

Fig. 8 is a diagrammatic view of a modified 
form of apparatus in which circular cutters are 
employed. 

Figure 9 is a diagrammatic view of another 
form of apparatus. 

Fig. 10 is a detail of one form of cutter. 
Fig. 10A is an end view of Fig. 10. 
Fig. 11 is a detail of another form of cutter. 
Fig. 11A is an end view of Fig. 11. 
Fig. 12 is a detail of a bristle with duo-direc 

tional deformations made in accordance with the 
present invention. 

Fig. 12A is an end view of Fig. 12. 
Fig. 13 is a fragmentary detail view of th 

shaping and severing cutter, On an enlarged 
Scale. 

Fig. 14 is an enlarged fragmentary detail of 
the shaping and severing cutter in the operative 
position. 
The present preferred form of new article pro 

vided by the present invention is disclosed in 
Fig. 1 and comprises a fibre 4, of cellulose ace 
tate or other flamentous material, which origi 
nally had but limited or no felting properties, 
having minute mono-directional deformations 5 
fabricated on its outer Surface, preferably pressed 
or cut thereon in large numbers in the form of 
minute projections and barbs. The illustration 
in Fig. 1 is on a very much enlarged scale, and 
the deformations 5 thereon are also in general 
less in quantity and greater in proportional size 
than is most generally preferred, in order to more 
clearly illustrate the invention. As used herein 
the term fibre is intended to cover primarily a 
single filament as distinguished from a bundle 
of a plurality of separate and distinct filaments. 
The deformations 5 on the fibre 4 have the 

2,110,871 
characteristic of inching or causing the indi 
vidual fibres to travel relative to each other as a 
loose mass thereof is worked by any usual press 
ing, felting, or milling process, and also to ef 
ficiently intermesh and interlock together in or 
der to make a thoroughly felted body. Of par 
ticular importance, the present invention thus 
provides a normally non-felting fibre with struc 
ture for changing it into a fibre with felting prop 
erties, and also for changing a fibre with limited 
felting properties into one with extensive felting 
properties. 
One form of apparatus 6 for producing the 

fibre 4 of Fig. 1 is illustrated diagrammatically 
in Fig. 6 and comprises a base member 7 having 
near its center a support 8 with a curved top 

10 

15 

9 over which the fibre 4 may be passed. Move 
ment of the fibre over the support f8 may be 
effected by hand or by any suitable mechanical 
driving means. For illustration, the present in 
vention provides a fibre moving mechanism 20 
including a play-off reel 2 detachably mounted 
On a stud 22 at the top of an upstanding stand 
ard 23 on one side of the support f6, and a take 
up reel 24 similarly mounted on a shaft 25 at 
the top of an upstanding standard 26 on the 
opposite side of the apparatus. A crank 27 may 
be suitably secured to the shaft 25 in order to 
turn the take-up reel and pull the fibre from 
the play-off reel across the top of the Support 8 
and onto the take-up reel. However, in its place 
a belt and pulley connection 28 or any other 
type of driving connection may be associated 
With any suitable source of power in order to turn 
it automatically at an even rate of speed, if de 
Sired, 
A deforming mechanism 30 is provided on this 

apparatus 6 for fabricating deformations 5 
on the surface of the fibres 4 passed over the 
Support 8 and includes a cutter 3 on a cutter 
carrier 32 which is pivotally mounted on a stud 
33. The carrier is preferably provided with a 
Spring 34 having an end engaging a pin 35 to 
normally urge the cutter 3 upwardly in order 
to have the cutting edge 36 thereof normally 
clear the fibre 4 as it passes over the support 
f8. Movement of the cutter and carrier to an 
inoperative position is limited by a contact screw 
37 carried by a bracket 38, suitably secured on a 
fibre or other insulating plate 39. Movement 
of the cutter toward the operative position, for 
cutting into the fibre f4, is limited by a similar 
regulating screw 40 carried by the fibre plate 39. 

Oscillation or movement of the cutter 3 from 
the inoperative to the operative position for cut 
ting barbs or otherwise fabricating surface de 
formations fs into the fibre may be accomplished 
by various means. In the present illustration, 
shown in Fig. 6, this is accomplished through 
the provision of an electro-magnetic mechanism 
4 and by arranging the cutter carrier 32 to 
carry a vibrator armature 42. 
electro-magnet 43 is Secured to an insulating 
Strip 44 held to the base by screws 45. It is 
energized by a battery 46 with one lead 47 ex 
tending to one end of the electro-magnet 43 
and another lead 48 extending to the contact 
Screw 37, thence through the cutter carrier 32 
to a secondary lead 49 at the other end to the 
electro-magnet. 
The cutter carrier 32 is provided with a soft 

iron armature 42 so that when the electro-mag 
nets are energized, the cutter carrier 32 and 
cutter 3 will be quickly drawn toward the oper 
ative position against the regulating screw 40. As 

To this end an 
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the cutter carrier 32 is pulled away from the 
Contact Screw by electro-magnetic force to the 
regulating Screw, the flow of current to the elec 
tro-magnet is interrupted, whereupon the latter 
becomes de-energized again and allows the car 
rier to be returned to the inoperative position 
by the Spring 34. Through having a close rela 
tion between the contact screw 37 and the regu 
lating Screw 40, the carrier arm 32 is oscillated 
at a very high frequency and thereby fabricates 
a great many deformations 5 during the passage 
of the fibre 4 over the support 8, and when 
they are father apart, fewer deformations are 
fabricated in the fibre even though it is travel 
ling at the same rate of speed. By adjusting the 
regulating screw A, either very minute or large 
deformations may be fabricated in the fibre. 
The fibre 4 may be run over the support 8 a. 

number of times in Order to form rows of defor 
nations entirely around the periphery, as is in 
dicated in Fig. 1, by changing the rolls 2 and 
24 around on the standards 23 and 26, and by 
passing the fibre over the support 8 a number 
of times. An alternative and quicker method 
is to provide an auxiliary standard 50 with an 
auxiliary roller 5 adapted to take the fibre as 
it first passes OVer the Support and return it 
through an opening 52 in the support 8 around 
an underlying curved surface 53 to be passed 
over the curved top 9 two or more times under 
the cutter 3, even though there is only one com 
plete passage from the play-off reel to the take 
up reel. If the cutter 3 is of Sufficient width 
and the fibre is passed around the Curved Surface 
53 and top 9 enough times, the entire periphery 
of the fibre may be fabricated with deformations 
during only one such passage. 

Similarly, a band or Warp consisting of many 
parallel strands of threads may be run through 
the mechanism, instead of a single thread. A 
complete article Such as a ribbon. With Warp and 
woof threads may likewise have mono-directional 
Surface deformations fabricated thereon. 

Fig. 7 illustrates a modified form of cutter 3 
having a plurality of cutting teeth 36' which, as 
shown, will fabricate four barbs into the periph 
ery of the fibre each time the carrier 32 is vibrat 
ed. If preferred, the cutting edges 36 and 36 
of the cutters 3 f or 3' respectively may be an 
gularly rather than transversely disposed rela 
tive to the path of travel of the fibre in order to 
form angularly disposed rather than transversely 
notched barbs, or other deformations in the fibre 
similar to the deformations in Fig. 3. 

Fig. 8 illustrates another form of apparatus 54 
adapted to fabricate mono-directional Surface 
deformations 5 in the fibre, fibrous thread 4, 
or parallel band of such threads, differing from 
the form of apparatus shown in Fig. 6 and just 
described in detail mainly by the provision of cir 
cular cutter rolls 55 and 56 as distinguished from 
a reciprocating or oscillating cutter 3. The 
cutter roll 55 is mounted on a Suitable shaft 57 
in a standard 58 on a base 59 While the cooper 
atting cutter 56 is similarly mounted on a shaft 
60 in an adjustable standard 6 mounted for a 
limited range of spacing relative to the cutter 55 
through the provision of a slot 62 and holding 
screws 63. 
Gears 64 and 65 on the shafts 57 and 60 mesh 

and coordinately drive the cutters 55 and 56 in a 
clockwise and counterclockwise direction respec 
tively. The teeth 66 on the cutters 55 and 56 
may be in the form of a calender resembling that 
used in the Schreinering process, of Substantial 

width, and the gears 64 and 65 may be driven, 
for example, by a belt connection 67, or any other 
suitable driving means. The base 59 may be 
provided with a guide 68 to receive the cut fibre 
and may be provided with a top guide 69 on 
a standard 0 to support and guide the uncut 
fibre. 
By having the circular cutters 55 and 56 of 

the apparatus shown in Fig. 8 of substantial 
width it is possible to pass a large number of 
fibres 4 through this form of apparatus at one 
time to simultaneously form barbs on two sides, 
and by having a plurality of Such apparatus 54, 
one below the other, and With the Cutters of each 
at an angle to the other, as will be understood 
readily by an ordinary mechanic, deformations 
may be simultaneously formed on more than two 
sides. Loose fur may also be passed between the 
rolls 55 and 56 to fabricate deformations 5 there 
in to impart or to improve its felting character 
istics. Thus also, non-felting hair, as distin 
guished from felting fur, may be given felting 
properties. 
As the cutters are rotated by the gears 64 

and 65, Successive teeth 66 engage the fibre 4 
to fabricate mono-directional deformations 5 
similar to the barbs shown in Fig. 1. A modifica 
tion of this process would provide for drawing 
the threads through a Series of Cutting rollers 
So as to revolve the said rollers as they cut, with 
out recourse to revolving the rollers by direct 
drive. 
A fibre , as shown in Fig. 4, having a Sub 

stantially rectangular body may be easily and 
quickly provided with barbs 72 or other deforma 
tions in the apparatus 54, shown in Fig. 8, 
through the provision of guide bushings 68 and 
69 having rectangular shaped holes rather than 
round holes. This form of fibre may also be fab 
ricated in the apparatus ShoWn in Fig. 6 by 
merely providing a Suitable channel, shown by 
dot-and-dash lines 3, in order to hold the thin 
edge T4 of the fibre f toward the cutter 3 or 3. 
In Some instances it may be preferred to have 

a fibre 75 with complete or substantially com 
plete annular shaped deformations 76 as shown 
in Fig. 2. It is felt that a fibre of this form Will 
have some advantages or Will improve the felt 
ing characteristics of a mass of fibres by pro 
viding felting deformations entirely about its 
periphery or a relatively continuous spiral. Thus, 
a barb on a cooperating hair, fur, or fibre is sure 
to find an annular barb on this fibre at very 
short intervals through its length. It will not 
ride over short or narrow Smooth places between 
individual barbs as might otherwise occur. 

Figs. 9, 10, and 11 illustrate the present pre 
ferred apparatus 78 for fabricating fibres of the 
form shown in Fig. 2 and comprises a base 79 
Supporting cutter-carriers 80 and 8 on pivots 
82 and 83 respectively. Cutters, like 84, of pre 
determined shape may be interchangeably COn 
nected to the carrier arms 80 and 8 by ScreWS 
85. Segments 86 and 87 secured to the shafts 82 
and 83 insure coordinate movement of the cut 
ters 84 both toward an operative cutting position 
relative to a fibre 4 or to an inoperative Or re 
tracted position which these parts normally as 
sume under the influence of Springs 88 and 89. 
Contact screws 90 and 9 in insulating blocks 
90’ and 9 f' are provided to limit this retracted 
movement of the carriers 80 and 8f to the in 
operative position. 
Top and bottom guide bushings 92 and 93 in 

sure a proper travel of the fibre f4 relative to the 
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cutters 84. Holes in these bushings are formed 
to accommodate and direct different sizes and 
different shapes of fibres to and from the cut 
terS. 

Electro-magnetic mechanisms 94 and 95 are 
provided to move the carrier arms 80 and 8 
upwardly and thereby move the associated cut 
ters 84 toward the fibre 4 or toward the Opera 
tive cutting position. These magnets are, through 
an insulating plate 96, secured to an upper Wall 
79' of the base member 79 by suitable screws. 
Movement of the carrier-arms 80 and 8 toward 
the operative position is limited by regulating 
ScrewS 9 and 98. 

Energy is transmitted to the electro-magnetic 
coils 99 and 00 through lines Of and 02 ex 
tending from the armatures formed by the car 
riers 80 and 8 and to contact screws 90 and 9 
and lines Of' and 02' to one side of a battery 
f03 while leads 04 and 05 extend from the 
electro-magnets to a switch 06 thence through 
a lead 0 to the other side of the battery. The 
gear segments 86 and 87 serve to insure co 
ordinate movement of the cutters a 4 both to 
ward and from the operative position and serves 
to dispense with one electro-magnet mechanism, 
if preferred. 

Feed rolls 08 are provided on a standard fo9 
to feed the fibre 4 through the apparatus 54, 
although the cutters 84 in their movement tor 
wards the operative position may also be used 
for this purpose. These feed rollers may be ro 
tated by a hand crank or by any Suitable power 
leaS. 
Plain cutters 84, as shown in Fig. 9, may be 

provided to fabricate deformations 5 on the pe 
riphery of the fibre 4 similar to the barbs shown 
in Fig. 1. However, if preferred, these cutters 
may be replaced with a pair of cutters 0 as 
shown in Fig. 10 in order to form the annular de 
formations 76 in the fibre T 5 as shown in Fig. 2. 
The cutters O are provided with conical shaped 
surfaces 3 and 4 having a diameter at its 
root similar to the diameter shown by dotted 
lines in Fig. 2 and flaring outwardly therefrom 
with a Suitable rake or angle to form the an 
nular deformations 76. These annular rings or 
deformations may be spaced any desired extent 
from each other along the length of the fibre. 

Fig. 11 shows a similar pair of cutters 5 hav 
ing angularly disposed teeth adapted to form 
the fibre f f 6 with angularly or spirally disposed 
deformations as shown in Fig. 3. 
In the formation of felt it is preferable to have 

the fibres of rather short length so that they 
interlock and intermesh better. Fig. 9 illus 
trates one mechanism 8 for cutting the fibres 
having deformations as hereinbefore described 
into any desired short length, comprising a fixed 
cutter f 9 on the underside of the base 79 and 
a slidable cutter 20 adapted to be moved to 
ward and from the Stationary cutter in a Suitable 
channel 2 f by an eccentric 22 having a handle 
23. If preferred, this movable cutter may be 
power driven in unison with the feed rolls O8 in 
order to have all of the fibres cut to the same 
length. 

Preferably, the cutters f9 and 20 are provided 
with shaped Walls 24 and adapted to cut the 
fibre ends to predetermined shapes. As shown, 
the walls are of a substantially conical shape 
adapted to form a pointed end 25 and a blunt 
end f26 to the individual fibres as they are 
chopped off. This is effected by a pressing and 
crushing action rather than a shearing action, 

1. 
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as will be apparent by viewing the enlarged frag 
mentary detail views, FigS. 13 and 14, of the cut 
ters. Points on the ends of the individual fibres 
opposite from the direction the deformations 
project, improve the felting operation or effect 
by facilitating the action of the fibres working 
down in the interstices between the loose furs 
or fibres in the felt mass. 

It should be particularly noted that by so point 
ing the fibres the present invention provides, an 
improvement over natural fur for the reason that 
in natural fur the so-called scales lean toward 
the natural point of the fur and thereby tend to 
inch the butt Or blunt end of a hair or fur down 
into the mass rather than the thin pointed end. 
As shown in Fig. 3, the various fibres may be 

in the form of a usual fibrous cotton or wool or 
other thread 27 with a coating 28 of acetate 
cellulose or other plastic material, with the latter 
adapted to receive and form the Surface de 
formations. Or, as shown in Fig. 5, the entire 
fibre may be a fibrous thread 29 impregnated 
With starch or other stiffening agent so that it 
Will hold its point 25 when cut to length and 
So that the mono-directional fibres f30 of the 
mass at the end, formed when crushing and 
separating individual fibres, will hold their shape 
substantially. Fig. 12 illustrates a fibre 3f, 
with barbs 5 and 5' extending in opposite direc 
tions, fabricated on the fibre. After felting, the 
coating may be dissolved away if so desired. 
Thus, the present invention provides an im 

portant new article of manufacture comprising 
felting fibres made from normally non-felting 
fibres which may be used alone to produce a 
new form of felt mass or may be used in com 
bination with natural fur fibres to produce new 
effects in hats or wearing apparel and many 
other articles. Not only is it possible to obtain 
new effects and new color combinations, but 
definite economies may be effected, for the novel 
fibres of the present invention may be produced 
at very little cost. The present invention con 
jointly provides a novel process and apparatus 
for producing the aforesaid novel fibres. 
The fibres with fabricated deformations pro 

vided by the present invention may be used alone 
or with regular felting fibres to form felted hats, 
foot Wear, Sound absorbing pads, and many other 
Commercial articles. 

It is within the purview of this invention to 
provide deformation other than projections or 
barbs on the various fibres; for example, the 
cutters 3 and 3’ may be heated as by the flame 
34 of any suitably located burner 35 with a 

Shield 37, or any other suitable heater, where 
upon the point 36 or 36 burns a slot-like depres 
Sion into the fibre to fabricate deformations which 
will not project from the fibre, but which will 
nevertheless provide deformations imparting felt 
ing characteristics to the fibre. 

Other variations and modifications may be 
made within the scope of this invention, and por 
tions of the improvements may be used without 
others. 
Having thus described the present preferred 

forms of the invention, what is claimed as new 
and for which it is desired to obtain Letters 
Patent is: 

1. A new article of manufacture consisting of 
a normally non-felting filament; and mono-di 
rectional surface projections on said filament, im 
parting felting characteristics thereto. 

2. A new article of manufacture consisting of 
a normally non-felting filament; and tooth-like 
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2,110,371 
projections extending uniformly from the Outer 
Surface of the filament, imparting felting chair 
acteristics thereto. 

3. A new article of manufacture consisting of 
a Single normally non-felting fibre; and barbs 
on said fibre extending lengthwise thereof, im 
parting felting characteristics thereto. 

4. A new article of manufacture consisting of 
a fibre having fabricated annular projections 
thereOn. 

5. A new article of manufacture consisting of 
a fibre having fabricated mono-directional der 
formations thereon defining barbS eXtending 
lengthwise thereof. 

6. A new article of manufacture consisting of 
a fibre With a fibrous thread core; a coating there 
on; and mono-directional projections fabricated 
in the coating. 

7. A new article of manufacture Consisting Of 
a normally non-felting fibre; surface deforma 

5 
tions on said fibre defining barbs, imparting felt 
ing characteristics thereto; and a pointed end on 
Said fibre. 

8. The process of converting a non-felting fibre 
into a felting fibre, consisting of fabricating mono 
directional definite projections on the periphery 
thereof. 

9. The process of converting a single non-felt 
ing fibre into a felting fibre, consisting of fabri 
cating barbs thereon. 

10. The process of imparting felting charac 
teristics to a normally non-felting fibre, consist 
ing of fabricating mono-directional Substantial 
barbs thereon extending lengthWise thereof. 

11. The process of producing a felting fibre 
consisting in the steps of feeding a long fila 
ment; fabricating mono-directional projections 
thereon; and cutting the long filament to Short 
predetermined lengths. 
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