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This investic relates to eyelets and to ei 
t2..ii. 33roilets encountered in setting tier in 
hard Esterials as distinguished from Eaterials 
that Would be stratched by inserting tight-fitting 

5 eyeiets tihe'eir or by expanding eyelets in piroc 
eSS of oeing inserted thereir. The expressioga 
'85's Saaterials' as used herein contenaplates 
Yetais Suick as iro, steel, ironze and grass, and 
tie agdei kids of electrical insulating slip 
stances stic, as "3rd ruiber', 'bakelita', and 
COEpireSSédie. The expressio is not intended 
to include readily stretchable materials such as 
leather, textile fabrics or those grades of rubber 
or rubber compounds that have the property of 

5 stretching. Nevertheless, it will be apparent that 
eyelets of the type harein illustrated and described 
may be useful also in many readily stretchable 
materials, although they have special advantages 
and Special utility with respect to certain proba 

20 lens encountered in materials that will not be 
Stretched by then. 

In certain electrical work, for example radio 
apparatus and distributors in ignition apparatus 
for internal combustion engines, Satisfactory op 

2 eration requires permanently tight connections 
between parts made separately but intended to 
be rigidly related when assembled. To cite a 
specific example in which eyelets of the type 
contemplated by the present invention and herein 

30 illustrated have Solved. Such a problem after eye 
lets having circular barrels have been tried and 
have failed to do So, the angularly adjustably 
support for the make-and-break contact points of 
the primary circuit interrupter in one well-known 

35 distributor for internal combustion engines com 
prises a plate of hard insulating material mount 
ed on a plate of metal and affixed to the latter 
plate by a plurality of fasteners that extend 
through both plates. The contact points of the 

40 int3rrupter are mounted respectively on these 
plates. Consequently, to insure positive con 
trol of the air-gap when the contact points are 
separated, it is necessary to eliminate relative 
edgewise movement of the two plates thus con 

45 nected. 
To avoid failure of the fasteners to enter the 

holes in the articles of work, particularly when 
insertion of the fasteners is to be performed by 
machinery, the leading ends of the fasteners must 

50 be smaller than the holes provided for the fas 
teners. Even if the fasteners taper toward their 
leading ends they require expanding to fill the 
holes after the leading ends have entered. When 
it was attempted to secure the plates with eye 

55 lets having circular barrels Suitably tapered to 
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issure is serion, the arreis did not all the holes, 
RotWiiStaRading & fact, that agee Agires 
Wese used to expand the in the holes. On the 
other hand, when eyelets having circular tapered 
38.2 reis slightly large at their larger ends than 
the holes were ased, the larger ends of the barreis 
did not, enter the holes out were merely crushed 
&ially withoa, Sufficient protrusion of their 
Sinalles' ends to provide for clencing. 

he conditions encountered in the use of rivets 
are equally adverse, if not more so in some re 
Spects. For example, gang riveting is hopelessly 
beyond the range of possibilities when close spac 
ing of the rivets is necessary Or Where Small di 
mensional discrepancies are of nonent. Even 
when rivets are inserted one at a time by machines 
they must be Smaller than the holes, and rela 
tively heavy riveting pressures are necessary to 
clench them so tightly as to prevent edgewise 
creeping of the connected parts. 
With these conditions in view, an object of the 

present invention is to provide an improved type 

G5 

O 
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of eyelet that may be inserted in hard materials 
by an automatic machine and that will not be 
collapsed or crushed axially if it fits tightly the 
Wall of the eyelet-receiving hole, and that may 
be rendered permanently tight if its barrel is in 
itially not quite large enough to fill the hole, 
To this end the invention provides an eyelet 

of ductile metal the barrel of which is provided 
With a flange at One end, a circular portion at 
the other end, and one or more longitudinally 
extending Corrugations. As herein illustrated, 
the unflanged end is tapered to facilitate inser 
tion of the barrel into an eyelet-receiving hole. 
The corrugations serve several purposes. For 

example, if the corrugated portion is initially 
So large as to fit tightly in the eyelet-receiving 
hole, the corrugations not only stiffen the barrel 
against stresses that tend to crush it axially, but 
they also provide for slight radia contraction if 
that be necessary to insert the barrel. On the 
other hand, if the corrugated portion of the bar 
rel is initially not quite large enough to fill the 
hole, it may be readily diated to fill the hole and 
rendered permanently tight therein by deforming 
the corrugations during or after insertion. 

It is preferable, with regard to stripping the 
eyelet from the corrugated eyelet-forming punch 
and die, to impart a slight taper to the corru 
gated portion of the barrel, but the degree of 
taper here may be very slight compared with 
that at the unflanged end of the barrel. 

In practice, permanent tightness of an eyelet 
having the above-described characteristics, in 
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provided with an annular, Surface for upsetting 

O 

2 
hard substances such as metal and other non 
elastic materials, may be readily brought about 
by forcing a tapered tool of circular cross-Sec 
tion into the barrel far enough to compress and 
deform the corrugations. If the barrel is initially 
slightly smaller than the hole occupied thereby, 
the radial force applied by the tapered tool will 
dilate the barrel until dilation of the outer cor 
rugations is arrested by the wall of the hole. 
Further movement of the tapered tool into the 
barrel w put both the inner corrugations and 
the outer corrugations under compression, since 
no further dilation of the outer corrugations is 
possible. Under these conditions some of the 
metal of the inner corrugations will be forced to 
flow into the outer corrugations, thus increasing 
the circumferential magnitude of the latter. 
Then, when the dilating force is removed, the 
barrel will not contract but will remain perma 
nently tight in relation to the wall of the hole. . 
This permanence of tightness appears to be 

due to the fact that the final flowing of the metal 
of the barrel is produced by compression, 
Whether that is the correct explanation or not, 
th:8 fact remains that the corrugations provide 
sy (plus metal and spaces into which it can flow 
rider compression. The logical explanation, 

based on apparent conditions and proven results, 
is that when the Outer diameter of the barrel 
isieing increased by the dilating force the metal 
of the barrel undergoes a slight stretching which 
pigs it in a state of tension, but when dilation 
of the outer corrugations is arrested by the 
wall of the hole further dilationi of the inner 
corrugations not only eliminates the state of ten 
sion but thereafter puts the corrugations into a 
State of compression. 
Thus, when two or more iayers or plates of 

hard material are connected by corrugated eye 
lets that have been dilated and compressed be 
tween hard annular surfaces, they are positively 
maintained against relative edgewise (2'eeping. 
This is so irrespective of the pressure with which 
the layers are maintained one against another 
iy clenching the eyelets, since the dilation and 

compression referred to take effect on the 
rails of the eyelet-receiving holes rather than 

or the otter surfaces of the connected layers. 
lioreover, since the individual corrugations of 
an eyelet are capable of unequal and dississiliar 
deformation, an eyelet having such characteris 
tics will counteract discrepancies of small mag 
nitude in the shapes and sizes of the eyelet-re 
ceiving holes and slight errors of register of the 
holes in superposed layers or plates of sheet 
iriater, 

While the above-described effects are being 
produced the smaller end of the barrel may be 
clenched. As herein illustrated, the tapered tool 
for dilating and compressing the corrugations is 

the smaller end of the barrel and producing a roll 
clench 
The initial circularity of the smaller end of 

the eyelet-barrel not only facilitates insertion 
of the eyelet but also facilitates the upsetting 
and clenching of that end, particularly when, as 
herein shown, it is clenched in circular form. 
Moreover, the initial circularity at the end men 
tioned avoids splitting that end into segments 
when forming a roll-clench therewith. . 

Referring to the accompanying drawing, 
Fig. 1 is a longitudinal section of an eyelet 

embodying the present invention, the plane of the 
section being indicated by line I-I of Fig. 2; 

1,976,776 
Fig. 2 is an end elevation of the eyelet as 

viewed from the smaller end of the barrel; Fig. 3 is a longitudinal section of the eyelet 
in the plane indicated by line III-III of Fig. 2 
but includes broken lines to illustrate the result 
of dilating the barrel and imparting a roll-clench 
to the smaller end thereof; 

Fig. 4 is a cross-section of the barrel in its 
initial condition (see line IV-V of Fig. 3) and 
occupying a circular hole in an article of work; 

Fig. 5 is a view similar to Fig. 4 except that the 
barrel has been dilated to fill the hole and the 
corrugations thereof have been compressed and 
deformed sufficiently to maintain the ultimate 
degree of dilation; 

Figs, 6 and 7 are sectional views corresponding 
to Figs, 1 and 3, respectively, except that they ill 
lustrate an eyelet as clenched and dilated in an 
article of work comprising two superposed layers 
or plates of hard sheet material; 

Fig. 8 is a longitudinal sectional view including 
co-operative eyelet-setting tools, an eyelet as 
shown in Fig. on the upper tool, and two layers 
or plates of hard materials lying on the lower tool 
in position to receive the eyelet; and 

Fig. 9 is a view similar to Fig. 3 except that the 

9. 
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eyelet has been inserted into the layers of work, 
and is about to be upset, clenched and further di 
lated to fill the holes in the layers. 
The illustrated eyelet comprises an inscored 

barrel that tapers from end to end and a flange 
0 at the larger end thereof. The portion 1 

of the barrel is circular and the Smaller end i2 is 
also circular, but the greater part of the arrel 
between the portion 11 and the end 12 is provided 
with a circular series of longitudinally extending 
corrugations shown best in Fig. 4. The corru 
gated form is developed in the manufacture of the 
Eyelet by making the arrel initially circular in 
cross-section throughout its eitire length. and 
thereafter indenting a circular series of internal 
arcuate corrugations 13, six in the illustrated ex 
ample, thereby producing also a corresponding 
circular Series of external arcuate corrugations 
14. Toward the smaller end 12 of the barrel, the 
internal corrugations 13 and the external corru 
gations 14 merge gradually one into 8inother, the 
original circularity of the smaller end 12 being 
thus preserved (see Fig.2). This leaves the metal 
at the end 12 softer and more ductile thars the 
metal in the cdrrugations. Both the internal cor 
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rugations 13 and the external corrugs inns 14 
converge slightly toward the end 12, the external 
taper of the barrel being greater than the internal 
taper adjacent to that end. The metal of the 
barre diminishes gradually in thickness from the 
flange'. 10 to the smaller end 12 in consequence 
of being drawn iron the center of the area sound 
ed by the rin. of the flange. 

For certain uses in which considerable strength 
is required, it is preferable to make the eyelets of 
brass having only smodarate degree of ductility. 
Consequently, as a result of indenting the corru 
gations i3, the barrel undergoes a hardening 
process between the circuliar portion 11 and the 

85 

140 
circuler end 12 but little or no hardering at the . 
atter. Therefore, since the end 12 remains rela 
tively soft and ductile after the corrugations have 
been formed, it is the better adapted to be upset 
and clenched without being split into segments. 
Moreover, since the corrugations do not extend 
to the end. 12, the latter may be upset and 
clenched in circular form without undergoing 
any change in cross-sectional shape, - 

Setting tools of the type illustrated in Figs. 8 
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and 9 have been found to be entirely satisfactory 
for upsetting, cleaching and dilating eyelets of 
the type herein illustrated, and are being used 
commercially in gangs with satisfactory results. 

Freferably, the lower tool. 20 is stationary and 
Supports the Work while the upper tool 2 is re 
ciprocated up and down to transfer eyelets from a 
a raceway and insert then into the Work. The 
lower tool is provided with an annular upset 
ting surface 22 formed to inpart a circular olis 
cleach to the end 2 of an eyelet, (see Eigs, 3, 6 
and '7). This tool is also provided with a cen 
rai tapering pilot, portion 23 of circula, C:"OSS 
Section, the upper end of which is slightly SEKhale 
than the opening in the end 12 of the eyiet, Lai, 
the lower end of which is is 'ger & 2, this opeze 
ing. Consequexity, although the 3g2 and : 
i.e. pilot, portic: ; lay enter tie irrel of 25 eye 
e8. Without encountering any resistance, the exc 
3 of ine barrel must, Yndergo gau13. 22.92nsio: 

32 diliatio22 while 32, Yes"six g ait, 'TC-liids CS 
tie length of 328 pilot Orion, and W. &heresai'i.e. 
ce Soied aca. 83 ciencied by line tigeseig SS 
is,ce 22 wišiaoui; 22ing spik, or divided is to Sega 

ii, tapes too. 2 is 'ovided gift an 82: R1233 
Se2i; or pressure-applying Syriage 23: 33d 7i. 
3, 2.35:lla: ip or iiage 25 protii g .28855 E. 
ise lig 25 is adapted to enter the opening it, 

i. 3 
3. 

tie fiange 3 out its oute Strace eRaistics S(a 
ship, tape, tie B.Se of the lip having & liga al 
eier sightly la:ger than that of the opegiag . 
tie ange. Consequently, the lip 25 vyi; ite 
the hole in the flange 10 when the ignal ciencies 
ing pressure is applied, and if the circle. Orio2 
1 is not as large as the hole 32 it will partake of 

the dilation until it is arrested by the Wall of 
the hole or until the surface 2 of the tcc era 
gages the fiange 10, as the case inay ce. 
The upper too. 21 is further provided with 2, 

central springe-pressed spixie 25 of Well-row. 
iorra and affaragement to detach yeaks Cae by 
one from a raceway and to support their 3rice 
tionally, as shown in Fig. 8, while incy 8:8 cirg 
transferred to the Yoyer Col. 20. Consistently 
wit: coins non practice, the spindie 26 e: G dies & 
long gradual taper a Yad its lower eat is shages 
to conform to a conical cavity 2 formed in the 
upper end of the pilot portion 23. The lower egal 
of the spindle is thus centered by the cavity 2 
so that the eyelet may pass from the spindle 26 
to the pilot portion 23 without encountering any 
obstruction at the joint. 

Fig. 8 includes fragments of two layers OF 
lates of hard sheet material such, for example. 
as an eerinet 30 of metal and an element 31 of 
fibre or similar hard insulating material. In the 
electrical distributors hereinbefore referred to, 
a thicksheet-metal plate corresponding to the ele 
raci, 33 is provided with a plate of insulating ma 
terial corresponding to the element 31, the two 
lates being connected by five eyelets of the type 

herein illustrated. These eyelets, the centers of 
which are about three-eighths of an inch apart, 
are all inserted and clenched simultaneously by a 
machine in which the inserting tools are oper 
ated in gang relation. The eyelet-receiving holes 
32 and 33 previously formed in the elements 30 
and 31, respectively, are placed over the several 
pilots 23 of the ganged tools 2C. Since the pilots 
are spitaller than the holes, the holes in One plate 
may, and commonly do, lie initially out of aline 
ment witi those in the other plate, as represented 
in Fig. 3. While there is no purpose in this ini 
tial Ymisalinement, of the holes, it is illustrated be 

cause it is a conditio) that inst ereckoned with. 
in the operation of the nachine, each spindle 

26 picks an eyelet from a raceway as the tool. 2. 
descends, the eyelet, being thus positioned on the 
Spindle as shown in Sig. 3. As the oarsei of the 
eyele, passes first rough the uppe plate 30 and 
thereafter through the lower plate 3. its work 
engaging corrugations 4 cause whatever edge 
Wise shifting of the pates may be necessary of 
possible to correct, he &le; aeat of the holeg. As 
the pilot, politics, 23 progresses through the Ro8's 
rei of tase eyelet it, first dilates the Sicile end 2 
thereo: Sidi contines the grogress of the dilatio a 
alzag she inters 2 coir agains 3 to a goia, 8, 
Ox is a tie vicinity of the broker se A-A (2 3ig. 

insertec corrugations i3 is 38. SYRaited a the 
Wrica gaging cortigatio) is 4. Titi. Re ReS23 
sep'sseiated: y daited lies is a Big. 322d By Sci. 
ligases a Sig. 5, 

77 era dilation as the exterial corrigai(218 is 
arrested y i.e We? is of the icies 32 333c. 33, 2'e 
tiar grogress of aegilok 23 is to 3 ti'o.g. the 
barrel of the eyelet, fii inevertheless continue to 
diate aeters (03:2g2.ÉiOS 3.32. Wii Reseea 
iy Soxia 3438 of the SE 8tal of th& integrai coSA 
gatio, as e Sigv7 into 8, circuis: 832d of iraiei 
tila Exeter to which the Wall 22 39 hole stands 
as a, Katsi:, with tie resa, regres333;&ed it. Eig. 
5. Eke e.gtegaal coC gations 4 kgye initially a 
sex, radii is of c3rvatire (see Fig. 4) at She 
tia inters a coinagations are forced into the 
Spaces between the external corrugations the 
latter are spread open or deformed more or less 
as represented in Eig. 5. These changes of form 
are the results of radia forces brought to bear 
against the croWas of the internal corrugations 
13 and tending to crowd the internal corruga 
tions into the spaces between the external cor 
rigations. Consequently, the process of defa 
Orratio. SetS is a state of circurferential corra 
pression in addition to the pressie with which 
the external corrugatios a 
Wall of the hole. Certainly, Ander these condi 
tions the Faetai of the barre is not in a state of 
circ Safei'ential tensio), it is therefore assigned 
that the perRainent, "set' or tightness of the 
barre against the was of the hole after the di 
lating force is removed is dye to the circumfer 
ential compression to which the metal is sub 
jected during the process of deformation. 

Eyelets having the characteristics hereinbe 
fore described, when set with tools of the char 
acter described, will counteract discrepancies of 
small magnitude in the shape and sizes of the 
eyelet-receiving holes. For example, if the hole 
in one of the eyelet-receiving elements is slightly 
larger or smaller than the corresponding hole in 
the other element, or is slightly eccentric there 
to, the effective forces will cause greater dilation 
and deformation of the less constrained por 
tions than of portions more constrained. Con 
sequently, the dilated and deformed barrel will 
fit tightly in both holes. This is made possible 
by the individuality of the corrugations and by 
the spaces that provide for the flow of metal 
from the points of greater constraint toward the 
points of less constraint. At the point where 
dilation is first arrested, dilation at that point is 
followed by deformation of the corrugations 
while dilation may continue at other points. 

Again, when each of the plates 30 and 31 is 
provided with a plurality of eyelet-receiving 
holes, one or more holes in one of them may not 
register exactly with the corresponding holes in 
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the other. Here also, the individuality of the 
corrugations with respect to dilation and distor 
tion will counteract the non-alinement of the 
walls of the holes sufficiently to prevent all rela 
tive creeping of the connected plates. 
As illustrated in Figs. 8 and 9, the clenching 

tool 20 is provided with an acute circular edge 
34 at the intersection of the upsetting surface 22 
and a frusto-conical Outer surface 35. In prac 
tice, the acute edge - 34, when brought to bear 
against certain materials not too hard or brittle, 
for example, compressed fibre used for electrical 
insulation, will indent such materials and form 
annular grooves or depressions into which the 
clenched ends of the eyelet barrels will be em 
bedded as illustrated in Figs. 6 and 7. One ad 
vantage of such a groove is that it reduces the 
magnitude of protrusion of a roll-clench from 
the surface of the work in which the groove is 
formed. Another is that it avoids flattening a 
roll-clench. Again, if burrs are formed on the 
clenched end of an eyelet they will be buried 
in the groove. ... 

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

i. An eyelet of ductile metal the barrel of which 
is provided with a flange at one end, a circular 
portion at the other end, and a circular series 
of longitudinally extending work-engaging cor 
rugations. 

2. An eyelet of ductile metal the barrel of which 
is provided win a flange at one end, a circular 
tapering portion at the other end, and a circular 
series of work-engaging corrugations that con 
verge toward said circular tapering portion. . 

3. An eyelet of ductile metal the barrel of which 
has ends of different diameters, is circular at its 
smaller end and is provided with a flange at its 
other end and with a circular series of work 
engaging corrugations that converge toward and 
merge gradually into circularity at said smaller 
2nd. 

4. An eyelet of ductile metal the barrel of which 
is provided with a flange at one end, a tapering 
gortion at the other end, and a circular series 
of work-rengaging corrugations that converge and 
merge gradually into said tapering portion, the 
smailer end of said tapering portion being circular. 

5. An eyelet of ductile metal the barrel of which 
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is circular at both ends and provided with a flange 
at one end and with one or more longitudinally 
extending corrugations between its ends. 

6. An eyelet of ductile metal the barrel of which 
is circular at both ends, tapered at one end, and 
provided with a flange at the other end and with 
one or more longitudinally extending corruga 
tions between its ends. 

7. An eyelet of ductile metal the barrel of which 
has circular ends of different diameters, a flange 
at the larger end, and one or more corrugations 
extending lengthwise between its ends. 

8. An eyelet of ductile metal the barrel of which 
has circular ends of different diameters and One 
or more corrugations extending lengthwise be 
tween its ends, the larger end being provided with 
a flange and the smaller end being tapered, 

9. An eyelet of ductile metal the barrel of which 
has circular ends, a flange at One end, and One 
or more indented portions between its ends form 
ing longitudinally extending corrugations. 

10. An eyelet of ductile metal having a barrel, 
a flange at one end thereof, the other end being 
tapered and circular, and a circular series of in 
dented portions forming longitudinally extend 
ing corrugations that merge gradually into the 
intervening external corrugations adjacent to 
said other end. - 

11. An eyelet of ductile metal having a barrel, 
a flange at one end thereof, the other end of the 
barrel being circular and smaller than the flanged 
end, and one or more longitudinally extending 
corrugations that merge into circularity near said 
smaller end. 

12. An eyelet of duetile metal the barrel of 
which tapers from end to end and has a greater 
degree of taper at its smaller end than elsewhere, 
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said Smaller end being circular, the larger end 
having a flange, and the barrel having one or 
more corrugations extending lengthwise thereof. 

13. An eyelet of ductile metal the barrel of 
which has circular ends of different diameters, 
a circular series of indented corrugations extend 
ing lengthwise thereof nearly but not quite to 
each end, work-engaging corrugations alternat- . 
ing with said indented corrugations and converg 
ing toward the smaller end, and a flange at the 
larger end. 
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