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12 Claims. 
This invention relates to eyelets and methods 

of making them, and is particularly concerned 
with eyelets intended to be roll-clenched as dis 
tinguished from those intended to be split into 
prongs in the process of upsetting and clenching 
them. 
One problem encountered in the manufacture 

of roll-clench eyeletS is to make their clenching 
ends so that they will not be split in the upsetting 
and clenching process, and another is to provide 
for clenching them in Soft eyelet-receiving ma 
terials such as shoe-leather and woven fabrics SO 
Securely that they will not be pulled out or loos 
ened by laces pulled against them. 

In consideration of these problems an object of 
the present invention is to provide an improved 
eyelet that may be roll-clenched without being 
split, and at the same time with a grip of greater 
holding power than that afforded by former types 
of corresponding size. 
Accordingly, as herein illustrated, the invention 

is embodied in a ductile metal eyelet the barrel 
of which is provided with a blunt clenching end 
divided into alternate high and low Segments by 
a series of arcuate indentations. 

Preferably the eyelet is made by first forming 
the barrel thereof with a blunt clenching end 
without any indentation and thereafter forming 
the arcuate indentations in the clenching end 
With pressure lengthwise of the axis of the eyelet. 
This a Spect of the method is not concerned with 
whether the clenching end is provided with an 
internal bead of supplemental metal, but the best 
results are insured by forming the clenching end 
of the barrel with Such a bead before the inden 
tations are formed, to the end that the inden 
tations, when subsequently formed, will extend 
across the bead in addition to the rest of the 
clenching end. 
When such an eyelet is roll-clenched the high 

segments become embedded in the eyelet-receiv 
ing material to a greater depth than the low seg 
ments, and this condition produces a considerable 
increase in the holding power of the eyelet. 
Moreover, in the process of upsetting and clench 
ing the eyelet both the high segments and the 
low Segments grow thinner and become attenu 
ated circumferentially in consequence of being 
stretched, but the indentations, because of their 
form, do not cause the clenching end to burst or 
Split. This non-splitting property may be, and 
presumably is, due to forming the indentations in 
Such a way as to preserve approximate equality of 
strength of the metal around the clenching end, 

(C. 24-141) 
rather than weakening the metal at the points 
Where it is indented. 

Referring to the drawing which is magnified 
many diameters, 

Fig. 1 is an end view of the clenching end of 
an unclenched eyelet embodying a preferred form 
of the invention; 

Fig. 2 is a cross-section thereof in the plane of 
line II-II; 

Fig. 3 is a cross-section of a roll-clenched eyelet 
developed from an unclenched eyelet of the type 
shown in Figs. 1 and 2, the view also including 
portions of cooperative tools for upsetting and 
clenching such an eyelet; 

Fig. 4 is a cross-section of a portion of a, 
clenched eyelet in the plane of line IV-IV, the 
clenched end thereof appearing in elevation; and 

Figs. 5 and 6 are a side elevation and an end 
view of an indenting tool designed to form arcu 
ate indentations in the clenching end of an eyelet 
aS ShoWn in FigS. 1 and 2. 
The eyelet illustrated in an unclenched condi 

tion in Figs. 1 and 2 and in a clenched condition 
in FigS. 3 and 4 is made of ductile metal drawn 
from a flat blank of sheet metal to form a barrel 

- 0 and a flange if at one end thereof. As a re 
Sult of drawing the barrel, the opposite end is 
initially closed or imperforate, but after all the 
necessary drawing has been accomplished this end 
is perforated by a punch the diameter of which 
is nearly but not quite as great as the internal 
diameter of the barrel, to the end that an integral 
internal bead 2 of unworked metal will be left 
to supply the demands of stretching when the 
eyelet is subsequently upset and clenched. When 
this end of the eyelet is punched out to form the 
bead the clenching end of the barrel is virtually 
flat and blunt as shown and described in my 
Copending application, Serial No. 16,644, filed April 
16, 1935, its thickness or radial dimension being 
augmented by the bead. Thereafter a wavy for 
mation is imparted to the profile of the clenching 
end by impressing arcuate indentations therein 
With pressure applied lengthwise of the axis of the 
eyelet. 

Figs. 5. and 6 illustrate an indenting tool suit 
able for this purpose. The operating end of the 
indenting tool is provided with a Series of radial 
convex indenting ribs or Segments 4 of arcuate 
cross-section Separated from each other by 
grooves 5. The two dotted circles in Fig. 6 rep 
resent the inner and Outer boundaries of the 
clenching end of an eyelet. Such as that above 
described, to illustrate the relation in which the 
eyelet and the indenting tool are brought one 
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against the other to impart the desired Wavy for 
ilation to the clenching end of the eyelet. 
The indenting operation impresses the ribs 4 

into the cleaching end of the eyelet, thereby 
forming arcuate troughs or low segments f6 
Separated from each other by truncate crests or 
lhigh segments as developed in Figs. 1 and 2. 
The indenting ribs f4 also have a Swaging effect 
upon the clenching end of the eyelet whereby 
the thickness of the low segments 6 is, increased 
So that it exceeds the thickness of the high Seg 
nents , the difference in thickness being ap 
parent in Fig. 1. Moreover, because of the con 
vexity of the ribs f4 the faces of the low segments 
are developed into oval configurations. 

Since the bead 2 projects radially from the 
wall of the barrel 0 and is therefore unsupported 
except at its junction. With the barrel it assumes 
a sinuous formation as shown in Fig. 2 in con 
Sequence of the pressure with which the ribs 4 
are impressed into it. Still another change pro 
duced by the indenting operation is an increase 
in the circumferential length of the end face 
comprising the high segments 7 and the low 
segments 6. This increased length is of ad 
vantage When the clenching end of the eyelet 
is subsequently upset and clenched in that it 
gives up some of its sinuosity while the clenching 
end is being dilated, and to that extent it re 
duces the amount of stretching of the metal of 
the clenching end. 

Fig. 3 illustrates a pair of cooperative setting 
tools 20 and 2 of well-known construction that 
are commonly used for upsetting and roll-clench 
ing eyelets in a machine of the type illustrated 
and described in United States Letters Patent 
No. 1,228,768, granted June 5, 1917, on application 
of P. R. Glass. 
The tool 20, sometimes termed a clenching 

tool, is provided with an annular concave oper 
atting surface 22 and with a slightly tapered pilot 
23 projecting therefrom. The pilot is tubular, 
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and in a machine of the type illustrated in said 
Letters Patent it cooperates first with an im 
perforate punch-block to punch an eyelet 
receiving hole in an article of sheet material 

In Fig. 3, dotted lines 
represent the eyelet-receiving material 24 such 
as a shoe-upper. The pilot 23, after punching a 
hole in the work 24, feeds the Work in conse 
quence of shifting the tool. 20 laterally into reg 
ister with the tool 21, and then the tool. 20 re 
mains in that relation while the tool 2 rises with 
an unclenched eyelet to insert the latter into 
the work and to clench it. The tool 2 is pro 
vided With a spring-pressed spindle 25 that nor 
mally projects therefronn to pick an eyelet from 
a raceWay and to maintain the eyelet virtually in 
coaxial relation to the tool 2. 
The smaller end of the pilot 23 is no larger 

than the hole in the bead 2 of an eyelet and 
is preferably slightly smaller than the hole to 
insure its entrance into the clenching end of the 
eyelet without fouling the latter. The larger end 
of the pilot where it joins the concave clenching 
surface 22 should be as large as the hole in the 
bead 2 and may be slightly larger than the 
initial size of the hole, the essential considera 
tion being that it will fill the hole and thus cen 
tralize the clenching end before the latter en 
counters the clenching surface 22 to be upset and 
roll-clenched thereby. 
The curvature or cross-sectional profile of the 

clenching surface 22 is such as to turn the clench 
ing end of an eyelet inside out and clench it in 

2,107,875 
the form illustrated in Fig. 3. In the process 
of turning the clenching end inside out the bulg 
ing portions 26 (Fig. 1) are rubbed with con 
siderable pressure by the operating surface 22 
and become Swaged by that Surface With the re 
sult that they develop into thin burrs or fins 27 
that project from the low segmentS 6 toward 
the plane of the high segments fl. When the 
process of upsetting and roll-clenching the eye 
let is completed as pictured in Fig. 3, both the 
high segments 7 and the low segments 6 are 
embedded in the work 24 but the high segments 
are embedded more deeply. than the low seg 
ments and they increase the holding power of 
the eyelet. Moreover, the thin burrs or fins 27 
become embedded in the Work 24 nearly, if not 
quite, as deeply as the high segments, and they 
further augment the holding power of the 
clenched end. 
In consequence of stretching the metal of the 

clenching end during the process of dilation, 
both the high segments 7 and the low segments 
6 grow thinner as may be seen by comparing 

Figs. 1 and 4. Moreover, although the low segments 
6 are initially thicker than the high segments 
, the difference in thickness is virtually dis 

sipated as a result of the stretching process, the 
loW Segments giving up their initial bulging for 
mations to Supply the demand for metal as cir 
Cunferential attenuation of the segments pro 
greSSes. - 

Because of the differences in ductility of vari 
ous metals, the extent to which the ductility is 
dissipated in certain portions during the manu 
facture of eyelets and because some roll-clench 
ing tools provide for more spread of the clench 
ing ends than others, it is not always possible to 
determine in advance exactly how many high 
segments and low segments the clenching end 
should have to avoid splitting, but it has been 
found in practice that eyelets having ten high 
Segments and ten low segments formed as here 
in shown and described may be roll-clenched 
with a spread to the extent illustrated in Fig. 3 
With a margin of Safety to guard against split 
ting. A greater spread than that illustrated may 
be possible under certain conditions but a spread 
of the magnitude shown has proved to be satis 
factory with regard not only to holding power 
but also to the avoidance of splitting. 

Having thus described my invention, what I 
claim as new and desire to secure by Letters Pat 
ent of the United States is: 

1. A roll-clench eyelet of ductile metal the 
barrel of which has a blunt clenching end di 
vided into alternate high and low segments by a 
series of arcuate indentations. 

2. A roll-clench eyelet of ductile metal the 
barrel of which has a blunt clenching end thick 
er in CrOSS-Section than any other portion of the 
barrel and divided into alternate high and low 
segments by a series of arcuate indentations. 

3. A roll-clench eyelet of ductile metal the 
barrel Of Which has a blunt cenching end thicker 
in cross-section than any other portion of the 
barrel and including an annular bead, said 
clenching end being divided into alternate high 
and low segments by a Series of arcuate indenta 
tions. 

4. A roll-clench eyelet of ductile metal the 
barrel of Which has a blunt clenching end thick 
er in CrOSS-Section than any other portion of the 
barrel and including an internal annular bead, 
said clenching end being divided into alternate 

5 

O 

30 

35 

40 

50 

55 

60 

65 

70 

75 



0 

5 

20 

2,107,375 
high and low segments by a Series of arcuate in 
dentations. 

5. A roll-clench eyelet of ductile inetal the 
barrel of which has a blunt cienching end divided 
into alternate high and low segments by a series 
of arcuate indentations, the Surfaces of said in 
dentations having greater radial dimensions than 
the high segments. 

6. A roll-clench eyelet of ductile metal the 
barrel of which has a blunt clenching end com 
prising alternate high and low segments, Said 
low Segments being thicker than the high Seg 
ments and their end faces being arcuate in pro 
file. 

7. A roll-clench eyelet of ductile metal the 
barrel of which has a blunt clenching end COm 
prising alternate high and low Segments, Said 
low segments being thicker than the high Seg 
ments and their end faces being arcuate in pro 
file and of oval configuration. 

8. A roll-clench eyelet of ductile metal the 
barrel of which has a blunt clenching end in 
cluding flat high Segments and alternate low 
segments of arcuate profile. 

3 
9. A roll-clenched eyelet the clenched end of 

which is an annulus comprising alternate high 
and low segments arranged to be embedded to 
unequal depths in the material against which 
they are clenched. 

10. A roll-clenched eyelet the clenched end of 
which is an annulus comprising alternate high 
and low segments arranged to be embedded to 
unequal depths in the material against Which 
they are clenched, the outer perimeters of said 
low segments having relatively thin fins Connect 
ing Said high segments. 
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11. A roll-clench eyelet comprising a barrel of 
ductile metal provided With a blunt annular 
clenching end having a Series of arcuate inden 
tations impressed into it. 

12. A roll-clench eyelet comprising a barrel of 
ductile metal provided With a blunt annular 
clenching end including a radially projecting an 
nular bead, said clenching end having a series of 
arcuate indentations impressed into it and into 
said bead. 

SYLVESTER, LEO GOOKIN. 
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