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ABSTRACT OF THE DISCLOSURE 

This disclosure relates to the needle art and in par 
ticular to felting needles and methods of making the 
same. Felting needles are of the general type which have 
barbs or other irregularities on their surfaces for en— 
gaging the loose ?bers presented in a batt of loose ?bers 
and for compacting the ?bers into a relatively dense mat 
of ?ber material. The present disclosure deals with im 
provements in needles of this type and in methods of 
making the same with the result being an overall improve 
ment in the felting process. 

Brief summary of invention 

This invention relates to needles used in textile proc 
esses or the like which needles have barbs or irregulari 
ties on their surfaces. The invention is particularly di 
rected to felting needles and methods of making the same 
in which the needles have relatively high ?ber carrying 
capacity while minimizing the destruction of the ?bers 
during the felting process. The needle of the invention 
is formed by a novel die-pressing technique which per 
mits the formation of a desired barb groove angle and 
protrusion kickup, or barb point as well as permitting 
formation of the ?ber engaging surfaces of the barb as 
rounded surfaces, said barb formation being carried out 
in a single step. Since the ?ber engaging surfaces of 
the needle barbs are substantially void of any sharp edges, 
a needle is produced wherein ?ber destruction is mini 
mized permitting relatively high ?ber carrying capacity. 
Previous felting needles in general use were normally 
a compromise between the yarn carrying capacity and 
?ber destruction characteristics since in said prior needles, 
a needle having relatively high ?ber carrying capacity 
was also characterized by relatively high destruction of 
the ?bers engaged by the needle barbs. The present in 
vention substantially eliminates the need ‘for such a com 
promise. 

Accordingly, it is one object of the invention to pro 
duce a novel and isproved felting needle. 

It is another object of the invention to provide a novel 
and improved method for making needles having ir 
regularities or barbs in their surfaces. 

It is a further object of the invention to provide a 
novel and improved felting needle which minimizes the 
destruction of ?bers during the felting process while 
permitting relatively high ?ber carrying capacity. 

It is an additional object of the invention to provide 
a novel and improved felting needle wherein substantially 
all the ?ber engaging surfaces are free of any sharp edges 
so as to minimize destruction of the ?bers during the 
felting process. 

It is still another object of the invention to provide 
a novel and improved method of making felting needles 
or the like wherein substantially all the major features 
of the needle barbs are die-pressed in a single step. 

Other objects and advantages of the invention will be 
best understood upon reading the following detailed 
description with the accompanying drawings. 
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Brief description of the drawings 

FIGURE 1 is an enlarged view of a felting needle 
of the invention; 
FIGURE 2 is an enlarged side view of a portion of the 

needle of FIGURE 1 showing a single needle barb; 
FIGURE 3 is a front portion of the needle shown 

in FIGURE 2; 
FIGURE 4 is a partial isometric view showing part 

of the mechanism for carrying out the method of the 
invention; 
FIGURE 5 is a diagrammatic view of the apparatus 

showing the method of the invention; 
FIGURE 6A-6D are views showing needles having 

varying shapes manufactured in accordance with the 
method of the invention; \ 
FIGURE 7 is a partial enlarged view of a needle 

showing another embodiment of the invention; 
FIGURE 8 is a side view of the needle portion shown 

in FIGURE 7; and 
FIGURE 9 is a partial view of a felting needle show 

ing still another embodiment of the invention. 

Detailed description of the invention 

At the present time, one of the most common methods 
for forming the barbs in felting needles has been carried 
out through the use of a cutting tool which is pressed 
into a needle blank ‘surface, as for example shown in 
United States Patent No. 3,307,238 to E. P. Foster. This 
method produces several undesirable characteristics in 
the needle barbs. Firstly, the cutting tool having sharp 
edges for carrying out the cutting process produces sharp 
edges in the needle barb, particularly at the ?ber engaging 
surfaces, as for example, at the intersection at the bottom 
of the barb groove and the bottom surface of the barb 
point. Since this is one of the major ?ber engaging sur 
faces, during the felting process this surface will act like 
a knife and may cut the ?bers. Further, substantial 
variations in the barb groove angle and the barb point 
height or kickup are produced due to variations in the 
cutting tool condition during the cutting process and due 
to the variations in dimensions and hardness in the needle 
blank itself. Frequently, it requires several steps to 
produce the desired barb groove angle and barb kickup. 
As will be more clearly understood from the decsription 
hereinafter, the needle and method of producing the same 
of the present invention substantially eliminates these 
drawbacks. 

Referring to FIGURE 1, a felting needle of the type 
embodying the invention is shown therein as comprising 
a crank 12 connected to a needle shank portion 14 at 
the uppermost portion thereof, a blade portion 16 con 
nected to the lowermost portion of the shank 14 and a 
point 18 connected to the bottom portion of the blade 
16. The blade portion 16 of the needle shown in FIGURE 

'1 is preferably triangular in section and includes a plu 
rality of barbs 20 at the junction of the blade surfaces 
so that a blade portion having a triangular section, such 
as shown in FIGURE 4 and at 16a in FIGURE 6A, will 
have three sets of barbs, there being one set at each edge 
portion thereof. In the embodiment shown in FIGURE 1, 
each edge portion of the blade portion 16 is provided with 
three barbs per set with each of the barbs of each set 
preferably being offset relative to the barbs of each other 
set with respect to the longitudinal axis of the needle 10. 

Referring to FIGURES 2 and 3, enlarged views of a 
single barb 20 are shown in reference to a portion of the 
needle blade 16. The barb 20 includes a barb groove 
22 formed in one edge 24 of the needle blade 16 and 
a point or kickup portion 26. It will further be seen 
in FIGURES 2 and 3 that substantially all the edges of 
the barb 20 are rounded so that no sharp edges are pres 
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ent which may act as a cutting agent for destroying the 
?bers engaged by the barb 20. It should be particularly 
noted that the bottom portion 28 of the barb groove is 
also rounded at the intersection of the point 26 and the 
bottom wall 30 of the barb groove 22. Further, the bot 
tom portion 28 or the above-identi?ed intersection has 
a radius or rounded portion 32 which preferably extends 
in the direction of the longitudinal axis of the needle and 
towards the point portion 18. More particularly, it may 
be said that the rounded portion 32 preferably extends in 
a direction substantially parallel to the axis of the groove 
22. 
As is known in the felting art, as the felting needle 

penetrates the batt of ?bers, the point or kickup 26 will 
engage the ?bers and draw them into the barb groove 
22. As the needle proceeds or penetrates further into the 
batt the ?bers ‘will be drawn toward the bottom portion 
28 of the barb groove 22. ‘In previous embodiments of felt 
ing needles, the bottom portion 28 of the barb groove 22 
has been generally formed as a sharp edge due to the 
methods of forming the barbs such as by a cutting tool 
or the like. The sharp edges of the prior felting needles 
present at the ?ber engaging regions would act similar to 
a knife edge against the ?bers and bring about a cutting 
action and therefore a destruction of many of the ?bers 
carried by the barb 20. This, of course, is undesirable 
in the felting process since it is preferred to carry as many 
whole ?bers through the batt for compacting them as is 
possible. It was heretofore unknown to form a rounded 
groove bottom as de?ned by the present invention. 
Through the use of the needle of the invention, however, 
very little if any, destruction of the ?bers will be brought 
about because of sharp edges present in the barb 20, par 
ticularly at the bottom portion of the barb groove, since 
substantially all of the surfaces are rounded and cannot 
act as a cutting knife against the ?bers. As will be appar 
ent from the descriptions hereinafter, the method of the 
invention permits the formation of a felting needle Where 
in substantially all the surfaces of the barb are rounded, 
particularly at the ?ber engaging portions thereof. Fur 
ther, it will be seen that the desired major barb charac 
teristics can be produced in one step by the method of 
the invention, some of said characteristics being repre 
sented in FIGURE 2 wherein A represents the opening 
angle or undercut angle of the barb, D represents the 
total barb depth, and H represents the dimension of the 
kickup or deviation of the point 26 from the normal sur 
face of the edge 24 of the blade 16. 

In the manufacture of felting needles the undercut 
angle A, the barb depth D, and the kickup H are all 
critical dimensions required to produce the desired results 
in felting processes. In prior known methods, such as 
forming the barb by the use of a cutting tool, very often 
the angle A will vary in accordance with the condition 
of the cutting tool or in accordance with the material of 
the needle blank, and it is substantially impossible to ac 
curately produce the desired angle in a single step in the 
prior known methods. Further, it is also often necessary 
in the prior known methods to form the desired kickup 
of the point 26 and the undercut angle by subsequent 
separate processes so that before the desired barb charac 
teristics are reached, several processes or steps may be 
required. In the present invention, the barb groove depth 
D, the kickup H, and the angle A, as well as the round 
ing of the ?ber engaging surfaces may be formed in 
a single method step. Further, the desired major barb 
characteristics are relatively accurately produced through 
the method of the invention and it has been found that 
there is very little deviation in these desired characteristics 
from one needle to the next. 
FIGURES 4 and 5 best illustrate the preferred method 

of fabricating the felting needle of the invention. A suit 
able frame member 34 ?xedly supports a lower die mem 
ber 36 in a suitable manner with said die 36 including 
a triangularly shaped groove 38 for supporting the needle 
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4 
blade 16 therein. An upper die member 40 is suitably 
connected to a shaft or rod 42 which in turn may be con 
nected to a suitable hydraulic press or the like (not 
shown) for applying a pressing force to the needle 16 
during the die pressing operation. The upper die member 
40 is provided with a plurality of serrations or grooves 
on the lower surface or needle engaging surface so that 
the upper die will grip the needle 16 in friction contact 
during the die pressing operation. As illustrated in FIG 
URES 4 and 5 the lower die member is formed with at 
least one die con?guration or shape 43 for forming the 
barb in the needle blade 16 during the fabrication there 
of. However, it should be understood that the die con 
?guration could likewise be provided in the upper die 
40 with the lower die 36 merely providing a support means 
for the needle. Further, should also be understood 
that preferably the three barbs in each edge 24 of the 
needle blade 16 are formed simultaneously by a die hav 
ing as many die con?gurations therein as are required to 
be fabricated in each edge 24 of the needle 16. 
As further illustrated in FIGURE 5, the frame member 

34 supports a wedge shaped portion 44 thereon which may 
be integral therewith or ?xedly connected thereto with 
said wedge shape portion 44 having an inclined or wedge 
surface 46 thereon. The upper die member 40 has a corre 
sponding inclined or wedge surface 48 thereon which 
mates with the inclined surface 46 of the wedge member 
44 so that during the vertical pressing stroke of the die 
upper member 40 of the wedge member 44 will simul 
taneously impart a horizontal force to the die member 40 
as it presses the needle 16 against the lower die 36. There 
fore, the pressing force upon the needle blade 16, as it 
is pressed against the lower die 36, will be the resultant 
of the upper die pressing force and the horizontal force 
imparted by the wedge 44. By this means, as the needle 
is pressed into the lower die 36, the required angle, A, 
of the barb the desired barb depth D, and desired kickup, 
H, will be formed simultaneously. The die con?guration 
43 also is formed so that the required rounded ?ber engag 
ing surfaces will be produced simultaneously with the 
formation of the barb angle and kickup dimensions. The 
movement of the needle blade 16, as it is pressed into 
the lower die 36, is illustrated in FIGURE 5 wherein 
the initial position of the needle 16 blade is shown in 
phantom and the ?nal position of the needle blade 16 is 
shown in solid lines. 

It will be seen therefore that the fabrication of the 
needle barbs having the desired characteristics may be 
carried out in a single die pressing step. FIGURES 
6A-6D illustrate the various shapes of needle which 
may have barbs or other irregularities formed in their 
outer surfaces by the method described above. However, 
it should be understood that the method of the invention 
is not limited to the speci?c shapes illustrated and that 
the method of the invention is applicable to substan 
tially any desired shape. It will be further seen that 
substantially any size or shape barb con?guration may 
be produced through the method of the invention in a 
relatively simple die pressing operation. FIGURES 7-9 
illustrate two nevel barb con?gurations which may be 
produced with the method of the invention. Variations 
in barb con?guration are often desirable for producing 
desired effects in ‘the ‘appearance of a felted fabric. 
FIGURES 7 and 8 illustrate one other embodiment of 

the needle of the invention which may be formed by the 
method described above. In the embodiment of FIG 
URES 7 and 8 the blade portion 16’, again is illusnated 
as having a triangular shape and the barbs 20' are 
formed in an edge surface 24’ as in the embodiment 
described above. It will be seen from FIGURE 7, that 
at least one of the barbs 20' has a point portion 26' 
which is skewed or slanted relative to the longitudinal 
axis of the needle blade 16'. It should be, of course, 
understood that more than one of the needle barbs may 
be formed in this manner and may be skewed either to 
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the right or the left. Forming a barb with a skewed point 
26’ may be relatively simply carried out by using the 
method of the invention by ?rst forming the desired 
die con?guration with a shape to fabricate the barb in 
the desired manner. 

In FIGURE 9, the three barbs 20" shown therein are 
formed so that each barb is a different size for each other 
barb. As illustrated in FIGURE 9, the uppermost barb 
26" is substantially smaller than the intermediate barb 
26" which is in turn smaller than the lowermost barb 
26". It will be further seen in FIGURE 9, that the dis 
tance L between the uppermost barb 20" and the inter 
mediate barb 20" is relatively greater than the distance 
L' between the intermediate and lowermost barbs 20” 
so that it is also within the scope of the invention to vary 
the distance between the barbs as well as their con 
?guration. In all other respects, the barbs of each of 
the embodiments of FIGURES 7-9 are the same as that 
illustrated and described in relation to the ?rst described 
embodiment in that they all have the desired rounded 
surfaces at the ?ber engaging surfaces. Again, the em 
bodiment of FIGURE 9, the general barb con?guration 
is not limited to that illustrated and the sizes and dis 
tance between the barbs may be varied, as desired, by 
simply constructing a die to fabricate the size of the 
barbs or the shape thereof in substantially any desired 
manner. 

It will be seen from the above detailed description, 
that a felting needle and a method of fabricating the 
same are provided which results in improved felting pro 
cedures in that due to the construction of the felting 
needle of the invention, ?ber destruction is substantially 
minimized during penetration of the needle for carrying 
out the felting process. Further, the method of the in 
vention is effective to accurately produce barbs having 
the desired barb characteristics so that said character 
istics may be formed without any substantial deviation 
from the desired dimensions, surface con?gurations or 
angles. It will also be seen that the barb fabrication pro 
duced by the method of the invention is performed in a 
relatively simple one step operation for forming the de 
sired barb con?guration as opposed to multi-step opera 
tions which are in common practice today. 

Although the invention has been described in its pre— 
ferred form with a certain degree of particularity, it 
should be understood that the present disclosure has been 
made of preferred forms by way of example and that 
numerous changes in the details of construction and the 
combination and arrangement of parts may be resorted 
to without departing from the spirit and scope of the in 
vention. 
Having thus set forth the nature of the invention, 

what I claim herein is: 
1. A felting needle having an elongated blade portion, 

a groove formed in the outer surface of said blade portion 
with the axis of said groove being inclined from a line 

10 

20 

25 

35 

40 

45 

50 

55 

6 
normal to the longitudinal axis of said bllock portion, a 
protrusion extending outwardly beyond the normal outer 
surface of said blade portion adjacent to said groove 
and the bottom of said groove being free of any straight 
edges and including a rounded surface extending in a 
direction substantially parallel to the groove axis. 

2. A felting needle as recited in claim 1 wherein said 
groove and said protrusion de?ne ?ber engaging sur 
faces therebetween and substantially all of said ?ber en 
gaging surfaces being free of any straight edges. 

3. A felting needle as recited in claim 1 wherein the 
upper surface of said groove and the lower surface of 
said protrusion are coincident. 

4. A felting needle as recited in claim 1 wherein a 
plurality of grooves and corresponding protrusions are 
disposed in said blade portion and at least one of said 
grooves and protrusions having a dif?erent con?guration 
from each other groove and protrusion. 

5. A felting needle as recited in claim 1 wherein the 
depth and inclination of said groove and the extent of 
said protrusion relative to said blade portion outer 
surface formed are die-pressed. 

6. A felting needle as recited in claim 1 wherein the 
axis of said protrusion is skewed relative to the longi 
tudinal axis of said blade portion. 

7. A felting needle as recited in claim 1 wherein the 
least three grooves and corresponding protrusions are 
disposed in said blade portion in spaced relationship and 
substantially in the direction of the longitudinal axis of 
said blade portion and the distance between a ?rst and 
second of said grooves and protrusions being different 
than the distance between the second and third of said 
grooves and protrusions. 

8. A felting needle as recited in claim 1 wherein at 
least two grooves and corresponding protrusions are dis 
posed in said blade portion with the size of one of said 
grooves and its corresponding protrusion relative to 
said blade portion being different from the correspond 
ing size of the other of said grooves and its correspond 
ing protrusion. 

9. A felting needle as recited in claim 8 wherein at 
least three of said grooves and protrusions are disposed 
in said blade portion with the size of each of said grooves 
and its corresponding protrusion relative to said blade 
portion differing from the corresponding size of each 
other of said grooves and its corresponding protrusion. 
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